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Data Report for the Phase 2 Tonawanda Landfill OU FUSRAP Site Remedial Investigation 

Appendix I. 

W912P4-07-D-0009, D.O. 0003 

ARSEC Soil Core Survey 
Forms 
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Borehole 

IA1-1 
IA1-2 
IA1-3 
IA1-4 
IA1-5 
IA1-6 
IA1-7 
IA1-8 
IA1-9 
IA1-10 
IA 1-11 
IA1-12 
IA1-13 
IA1-14 
IA1-15 
IA1-16 
IA1-17 
IA1-18 
IA1-19 
IA1-20 
IA1-21 
IA1-22 
IA 1-DOE-B01 
IA 1-DOE-B02 
IA 1-DOE-B03 
IA 1-B1 
IA1-B2 
IA1-B3 
IA1-B4 
IA1-B5 
IA1-B6 
IA1-B7 
IA1-B8 
IA1-B9 
IA1-B10 
IA1-B11 
IA1-B12 
IA1-B13 
IA1-B14 
IA1-B15 
IA1-B16 
IA1-B17 
IA2-1 
IA2-2 
IA2-3 
IA2-4 
1A2-5 
1A2-6 
1A2-7 
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Appendix I -
Appendix J -

Date Drilled Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
3/8/2010 1-8 J-8 
3/8/2010 1-12 J-12 

3/15/2010 1-16 J-16 
3/12/2010 1-20 J-20 
3/16/2010 1-24 J-24 

3/16-17/2010 1-28 J-28 
3/9/2010 1-32 J-32 

3/10/2010 1-36 J-36 
3/11/2010 1-40 J-40 
3/15/2010 1-44 J-45 
3/12/2010 1-48 J-49 
3/16/2010 I-52 J-52 
3/10/2010 I-56 J-55 

3/9/2010 I-59 J-58 
3/11/2010 1-62 J-61 
3/12/2010 1-67 J-65 
3/10/2010 1-71 J-680 

3/9/2010 1-74 J-70 
3/9/2010 1-77 J-72 

3/10/2010 1-80 J-74 
3/10/2010 1-83 J-76 

3/9/2010 1-86 J-78 
3/18/2010 1-89 J-80 
3/17/2010 1-92 J-83 
3/18/2010 1-95 J-86 
3/26/2010 1-98 J-89 
3/29/2010 1-102 J-92 
3/30/2010 1-110 J-96 
3/29/2010 1-114 J-100 
3/26/2010 1-118 J-104 
3/26/2010 1-122 J-108 
3/29/2010 1-126 J-113 
3/26/2010 1-130 J-117 
3/26/2010 1-134 J-121 
3/29/2010 1-138 J-125 
3/26/2010 1-142 J-129 
3/30/2010 1-142 J-134 
3/29/2010 1-146 J-138 
3/30/2010 1-150 J-142 
3/29/2010 1-154 J-147 
3/30/2010 1-158 J-151 
3/30/2010 1-162 J-155 

3/18-19/2010 1-167 J-160 
3/24/2010 1-170 J-163 
3/23/2010 1-174 J-166 

3/19+24/2010 1-178 J-171 
3/24/2010 1-181 J-174 
3/19/2010 1-184 J-177 
3/22/2010 1-188 J-182 

Appendix Q 
Appendix Q HP 

Geologist Field 
Field Logbooks 

Logbooks 

Q-55 Q-314 
Q-56 Q-315 

Q-181 Q-434 
Q-69 Q-430 

Q-183 Q-436 
Q-184-185 Q-437-438 

Q-57 Q-316 
Q-66 Q-426 
Q-68 Q-429 

Q-180 Q-433 
Q-178 Q-431 
Q-182 Q-435 
Q-62 Q-422 
Q-58 Q-317 
Q-67 Q-427-428 
Q-179 Q-432 
Q-63 Q-423 
Q-60 Q-420 
Q-59 Q-318 
Q-65 Q-425 
Q-64 Q-424 
Q-61 Q-421 

Q-188 Q-441 
Q-186 Q-439 
Q-187 Q-440 
Q-207 Q-461 
Q-239 Q-493 
Q-242 Q-496 
Q-212 Q-466 
Q-235 Q-490 

Q-236-237 Q-491 
Q-210 Q-464 
Q-208 Q-462 
Q-209 Q-463 
Q-211 Q-465 
Q-238 Q-492 
Q-243 Q-497 
Q-241 Q-495 

Q-214-215 Q-467 
Q-240 Q-494 
Q-217 Q-470 
Q-244 Q-498 

Q-189-190 Q-442-443 
Q-200 Q-454 
Q-231 Q-486 

Q-191 + Q-199 Q-444 + Q-453 
Q-198 Q-452 
Q-165 Q-482 
Q-166 Q-446 
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Borehole 

IA2-8 
IA2-9 
IA2-10 
IA2-11 
IA2-12 
IA2-13 
IA2-14 
IA2-15 
IA2-16 
IA2-17 
IA2-18 
IA2-19 
1A2-20 
1A2-21 
1A2-22 
IA2-DOE-B1 
IA2-DOE-B2 
IA2-DOE-B3 
IA3-1 
IA3-2 
IA3-3 
IA3-4 
IA3-5 
IA3-6 
IA3-7 
IA3-8 
IA3-9 
IA3-10 
IA3-11 
IA3-12 
IA3-13 
IA3-14 
IA3-15 
IA3-16 
IA3-17 
IA3-18 
IA3-19 
IA3-20 
IA3-21 
IA3-22 
IA3-B01 
IA3-B02 
IA3-B03 
IA3-B04 
IA3-B05 
IA3FL-0 
IA3FL-1 
IA3FL-2 
IA3FL-3 
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Appendix 1-
Appendix J -

Date Drilled Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
3/22/2010 1-192 J-186 
3/22/2010 1-195 J-189 
3/23/2010 1-198 J-191 
3/23/2010 1-201 J-193 
3/19/2010 1-204 J-195 
3/22/2010 1-208 J-199 
3/24/2010 1-212 J-202 
3/24/2010 1-215 J-205 
3/24/2010 1-218 J-207 
3/25/2010 1-221 J-209 
3/25/2010 1-224 J-211 
3/25/2010 1-227 J-213 
3/25/2010 1-230 J-215 
3/25/2010 1-233 J-217 
3/25/2010 1-236 J-219 
3/23/2010 1-239 J-221 
3/22/2010 1-242 J-223 
3/22/2010 1-245 J-226 
2/15/2010 1-249 J-230 
2/11/2010 1-252 J-233 
2/12/2010 1-256 J-236 
2/11/2010 1-259 J-239 
2/15/2010 1-262 J-242 
2/12/2010 1-265 J-245 
2/15/2010 1-268 J-248 
2/12/2010 1-271 J-251 
2/15/2010 1-274 J-254 
2/11/2010 1-277 J-257 
2/16/2010 1-280 J-260 
2/16/2010 1-283 J-263 
2/16/2010 1-286 J-267 
2/16/2010 1-289 J-270 
2/17/2010 1-292 J-273 
2/17/2010 1-295 J-276 
2/17/2010 1-298 J-279 
2/17/2010 1-301 J-281 
2/18/2010 1-304 J-283 
2/17/2010 1-307 J-286 
2/17/2010 1-310 J-289 
2/17/2010 1-313 J-291 
3/11/2010 1-316 J-294 
3/11/2010 1-319 J-297 
3/11/2010 1-322 J-300 
3/11/2010 1-225 J-303 
3/11/2010 1-328 J-306 

3/4/2010 1-369 J-347 
3/5/2010 1-372 J-350 
3/4/2010 1-375 J-353 
3/4/2010 1-378 J-356 

Appendix Q 
Appendix Q HP 

Geologist Field 
Field Logbooks 

Logbooks 

Q-193 Q-447 
Q-194 Q-448 
Q-195 Q-449 
Q-197 Q-451 
Q-192 Q-445 
Q-228 Q-473 
Q-201 Q-455 
Q-202 Q-456 
Q-203 Q-457 
Q-232 Q-487 
Q-205 Q-459 
Q-204 Q-458 
Q-234 Q-489 
Q-206 Q-460 
Q-233 Q-488 
Q-196 Q-450 
Q-229 Q-484 
Q-230 Q-485 
Q-12 Q-261 

Q-248 Q-257 
Q-11 Q-260 

Q-249 Q-255 
Q-13 Q-262 
Q-9 Q-258 

Q-16 Q-263 
Q-10 Q-259 
Q-17 Q-264 

Q-250 Q-256 
Q-19 Q-268 
Q-14 Q-265 
Q-15 Q-266 
Q-18 Q-267 
Q-23 Q-269 
Q-20 Q-270 
Q-72 Q-321 
Q-73 Q-322 
Q-24 Q-273 
Q-21 Q-271 
Q-74 Q-323 
Q-22 Q-272 

Q-121-122 Q-369 
Q-123 Q-370 
Q-124 Q-371 
Q-138 Q-395 
Q-139 Q-396 
Q-104 Q-356 
Q-105 Q-357 
Q-51 Q-310 

Q-103 Q-355 
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Borehole 

IIA3FL-4 
IA3FL-5 
IA3FL-6 
IA3FL-7 
IA3FL-8 
IA3FL-9 

IA3FL-R 
IA3FL-1 
IA3-D1 
IA3-D2 
IA3-D3 
IA3-D4 
IA3-D5 
IA3-D6 
IA3-D7 
IA3-D8 
IA3-D9 
IA3-D10 
IA3-D11 
IA3-D12 
IA4-1 
IA4-2 
IA4-3 
IA4-4 
IA4-5 
IA4-6 
IA4-7 
IA4-8 
IA4-9 
IA4-10 
IA4-11 
IA4-12 
IA4-13 
IA4-14 
IA4-15 
IA4-16 
IA4-17 
IA4-18 
IA4-19 
IA4-20 
IA4-21 
IA4-22 
IA4-B01 
IA4-B02 
IA4-B03 
IA4-B04 
IA4-B05 
IA5-1 
IA5-2 
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Appendix 1-
Appendix J-

Date Drilled Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
3/4/2010 1-381 J-359 
3/4/2010 1-384 J-362 
3/4/2010 1-387 J-365 
3/5/2010 1-390 J-368 
3/5/2010 1-393 J-371 
3/5/2010 1-396 J-374 
3/5/2010 1-399 J-377 
3/5/2010 1-402 J-380 

3/16/2010 1-332 J-305 
3/15/2010 1-335 J-313 
3/15/2010 1-338 J-316 
3/15/2010 1-341 J-319 
3/15/2010 1-344 J-322 
3/15/2010 1-347 J-325 
3/15/2010 1-350 J-328 
3/12/2010 1-353 J-331 
3/14/2010 1-356 J-334 
3/12/2010 1-359 J-337 
3/11/2010 1-362 J-340 
3/11/2010 1-365 J-343 

3/3/2010 1-406 J-384 
3/3/2010 1-409 J-387 
3/3/2010 1-413 J-390 
3/2/2010 1-416 J-393 

1-420 J-397 
3/3/2010 1-424 J-400 
3/1/2010 1-428 J-403 
3/1/2010 1-433 J-408 
3/3/2010 1-438 J-413 
3/3/2010 1-442 J-417 

2/26/2010 1-446 J-421 
not drilled 1-450 J-425 
3/30/2010 1-451 J-426 

3/2/2010 1-455 J-429 
3/1/2010 1-458 J-432 

2/26/2010 1-462 J-435 
2/26/2010 1-467 J-440 

3/2/2010 1-472 J-446 
3/1/2010 1-478 J-454 
3/2/2010 1-482 J-458 

2/18/2010 1-487 J-463 
2/18/2010 1-490 J-466 

3/9/2010 1-493 J-468 
3/9/2010 1-498 J-475 
3/9/2010 1-503 J-481 
3/9/2010 1-508 J-486 

3/10/2010 1-513 J-492 
2/24-25/2010 1-518 J-496 

2/24/2010 1-521 J-498 

Appendix 0 
Appendix 0 HP 

Geologist Field 
Field Logbooks 

Logbooks 

0-50 0-309 
0-49 0-308 
0-102 0-354 

0-311 
0-359 

0-54 0-313 
0-106 0-358 
0-53 0-312 
0-175 0-402 
0-143 0-401 
0-148 0-379 
0-147 0-378 
0-146 0-377 
0-145 0-376 
0-144 0-375 
0-173 0-374 
0-142 0-373 
0-141 0-372 
0-172 0-398 
0-140 0-397 
0-100 0-351 

~~350 -348-349 
-298-299 

0-48 -306-307 
0-101 0-352-353 
0-40 0-293-294 

0-93-94 0-342-343 
0-47 0-303-305 
0-46 0-301-302 
0-39 0-292 
N/A N/A 

0-216 0-468-469 
0-97-98 0-346-347 
0-41-42 0-295-296 
0-91-92 0-340-341 

0-38 I 0-290-291 
0-45 0-300 
0-43 0-297 

~ 
0-111-112 0-360-361 

0-362 
0-136 0-389-390 
0-137 0-391 

0-119-120 0-367-368 
0-87-88 0-337-338 
0-84-86 0-335-336 
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Borehole 

IA5-3 
IA5-4 
IA5-S 
IA5-6 
IA5-7 
IA5-8 
IAS-9 
IA5-10 
IA5-11 
IA5-12 
IA5-13 
IAS-14 
IA5-15 
IAS-16 
IA5-17 
IA5-18 
IA5-19 
IA5-20 
IA5-21 
IAS-22 
IA5-B01 
IA5-B02 
IA5-B03 
IA6-1 
IA6-2 
IA6-3 
IA6-4 
IA6-5 
IA6-6 
IA6-7 
IA6-8 
IA6-9 
IA6-10 
IA6-11 
IA6-12 
IA6-13 
IA6-14 
IA6-15 
IA6-16 
IA6-17 

IA6-B01 
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Appendix 1-
Appendix J-

Date Drilled Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
2/24/2010 1-527 J-505 
2/23/20101 1-530 J-506 
2/23/2010 1-536 J-513 
2/23/2010 1-541 J-518 
2/23/2010 1-546 J-524 
2/22/2010 1-551 J-528 
2/2S/2010 I-SS6 J-534 
2/25/2010 1-563 J-543 
2/25/2010 1-567 J-546 
2/24/2010 1-571 J-549 
2/23/2010 1-576 J-556 
2/24/2010 1-580 J-560 
2/22/2010 1-584 J-564 
2/25/2010 1-589 J-569 
2/22/2010 1-595 J-576 
2/19/2010 1-600 J-582 
2/18/2010 1-605 J-586 
2/19/2010 1-608 J-589 
2/18/2010 1-613 J-594 
2/22/2010 1-616 J-598 
3/10/2010 1-620 J-602 
3/10/2010 1-624 J-605 
3/10/2010 1-627 J-608 
3/19/2010 1-633 J-616 
3/19/2010 1-636 J-618 

31191201 0~-639 J-622 
3/19/2010 1-642 J-625 
3/18/2010 -645 J-626 
3/18/2010 -649 J-630 
3/18/2010 1-653 J-633 
3/18/2010 1-657 J-634 
3/18/2010 1-661 J-635 
3/17/2010 1-00;;] J-638 
3/16/2010 1-669 J-644 
3/16/2010 1-673 J-647 
3/16/2010 1-677 J-650 

3/16-17/2010 1-681 J-654 
3/8/2010 1-685 J-658 
3/8/2010 1-689 J-661 
3/8/2010 1-692 J-664 

3/17/2010 1-696 J-668 
3/18/2010 1-700 J-672 
3/18/2010 1-704 J-675 
3/18/2010 1-708 J-679 
3/18/2010 1-711 J-682 
3/10/2010 1-715 J-685 

Appendix Q 
Appendix Q HP 

Geologist Field 
Field Logbooks 

Logbooks 

Q-82-83 Q-333-334 
Q-81 Q-332 
Q-80 Q-330-331 
Q-32 Q-282 
Q-31 Q-281 

Q-78-79 Q-328-329 
Q-89-90 Q-339 

Q-36 Q-288 
Q-35 Q-286-287 
Q-34 Q-284-285 
Q-30 Q-280 
Q-33 Q-283 
Q-28 Q-277 
Q-37 Q-289 
Q-29 Q-278-279 
Q-27 Q-276 
Q-26 Q-275 
Q-76 Q-~H 
Q-25 Q-2 
Q-77 Q-327~ 

Q-117-118 Q-365-36 
Q-115-116 Q-363-36 
Q-170-171 Q-393-39 

Q-227 Q-481 
Q-226 Q-480 

Q-163-164 Q-416-417 
Q-161-162 Q-415 
Q-159-160 Q-413-414 
Q-157-158 Q-411-412 
Q-155-156 Q-409-410 
Q-153-154 Q-407-408 

Q-152 Q-406 
Q-151 Q-405 
Q-150 Q-404 
Q-149 Q-403 

Q-125-126 Q-380-381 
Q-127-128 Q-473 

Q-110 Q-388 
Q-109 Q-387 
Q-108 Q-384 
Q-129 Q-474 
Q-130 Q-475 

Q-131-132 Q-476-477 
Q-133 Q-478 
Q-225 Q-479 
Q-169 Q-392 
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Borehole Date Drilled 
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Appendix 1- Appendix J -

Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
Temporary Well Points 
TWP-1 4/1/2010 
TWP-2 4/1/2010 
TWP-3 3/31/2010 
TWP-4 4/1/2010 
TWP-5 4/1/2010 
TWP-6 3/31/2010 
TWP-7 3/31/2010 
TWP-8 4/1/2010 
TWP-9 4/2/2010 
TWP-10 4/1/2010 
TWP-11 4/2/2010 
TWP-12 4/2/2010 
TWP-13 3/31/2010 
TWP-14 4/2/2015 

Appendix Q 
Appendix Q HP 

Geologist Field 
Field Logbooks 

Logbooks 

Q-222 Q-505 
Q-221 Q-506 
Q-219 Q-501 
Q-220 Q-502 
Q-220 Q-502 
Q-218 Q-500 
Q-218 Q-500 
Q-221 Q-503 
Q-246 Q-507 
Q-222 Q-506 
Q-246 Q-508 
Q-247 Q-509 
Q-245 Q-499 
Q-247 Q-510 
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Data Report for the Phase 2 Tonawanda Landfill OU FUSRAP Site Remedial Investigation 

Soil and Core Survey Forms 
Investigative Area 1 

W912P4-07-D-0009, 0.0.0003 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAl-l 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delivery Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activi 3-8-10 

09:15 
Zach Hi1l 
Joe Crai 

Northin 
Bore Hole Location As listed in the SAP, Vol. 1 1093062.69 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

Yes 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 / 187758 Ludlum 12! 180411 
Detector Model and Serial No. Ludlum 44-10 / PR 156393 Ludlum 44-9 ! PRI13654 
Calibration Due Date 10-19-10 2-23-11 
Detector Window 0 en or Closed Open NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 3708 cpm 

Notes and Comments: 
Backgrounds: Gamma: 4124 cpm (Ludlum Model 2221) 

Beta: 66 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.8 % 

ppm co: _0_ ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-8-10 
Date 

3-8-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SUR VEY FORM 

--------- ,------------ ---------

Sample St t' § ;:;' 
D . t' D h a IC .- (1,1 

Core Scan escrtp Ion ept Gamma Static Beta ~ ~ .2:! 
Core Scan B (Standard, Interval of . . = E-o i 

D h G eta F' Id S I One Mmute One Mmute PID Sample I.D. Number 0 = "-' 
ept amma Reading Ie amp e, e.g., C t C t U .::: '"' 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a '0 1l 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm E ~ ~ 

QA Split) ~ Z 

0.0 0 No recovery 0.0 - 0.8 
------- ------------------- --------- ---- --------- 1------- --------- ---------~---------__+----

0.5 4898 60 Standard 0.8 1.3 4566 60 0 TLS-SS-rAl-I(0.S-1.3)030810 1 

1.0 5075 80 0 
------- ------ ------- 1------+------1----------------- -------

2.0 4692 60 0 

3.0 4899 120 0 
------t ------------ ----------- ------- ----------1------- -------

4.0 0 No recovery 4.0 5.4 
--------- ------------------- -------

5.0 5143 100 0 
--------------

6.0 5846 160 0 

7.0 5704 100 0 
------- ---------- ------- ---------- ------f-- ---------

8.0 0 No recovery 8.0 - 14.6 
------- ----------

9n 0 1 
------- ------- -----------------+----

10.0 0 1 
------- 1--------- ---~ ------------------------__+----

11.0 0 1 
----------+----

12.0 0 1 
i------- ------- ------- ---------------------1----

13.0 0 1 
---- -----------1------ ------- -------

14.0 0 1 
------ ---------- 1------- --------- -----------------+----

15.0 5400 SO 0 
--------------- ---------

Page 2 of4 

U:oreI~li c,=_~~·~==~~~~ ________________________________________ ~ 

..... 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

1····- Sample St t '- § ;::' 
D .. D h a IC .- ~ 

Core Scan escnptlOD ept Gamma Static Beta 1i ~ ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t S I I D N b = Eo-< Z . ne IUU e De IUU e amp e . . um er 0 = _ 

Depth Gamma Reading Field Sample, e.g., C t C t PID U .S! '" 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( OUD) Reading i '0 .8 

(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e Q ~ 
QA Split) ~ Z 

16.0 0 No recovery 16.0 -18.1 
-----------------------4-------

17.0 O! 
····-·········r·· ..... -.... . .... -.... . ... -----------------+---

18.0 5456 120 0 
.. _ ...... ~ ... _.. .._ .. . 

19.0 5803 160 Standard 19.1-20.1 7330 82 0 TLS-SB-IA1-1(l9.1-20.1)030810 5 _ .... 

20.0 0 No recovery 20.0 - 21.5 
---------------------+-----

21.0 O! 
··-r·· ... -.. ..~.. ..-----------------1-----

22.0 11109 600 Standard 21.8 - 22.8 9285 702 0 TLS-SB-IA1-l(21.8-22.8)030810 2 
.... -.... . .. ,--.. ····-·········r·· ..... -.... . .... - ..... -.... . ... - .... 

23.0 10642 200 Standard 22.8-23.8 6232 116 0 TLS-SB-IA1-1(22.8-23.8)03081O 4 
~ .... -1---_ .. _---+ 

24.0 8349 100 Standard 23.8 24.8 5092 79 0 TLS-SB-IAl-l(23.8-24.8)03081O 3 
... _ .. _.. . .. _ .. 

25.0 5960 120 Standard 24.8 25.8 5222 73 0 TLS-SB-IAI-l(24.8-25.8)030810 (Chemical) 
.... _..... ... -- .... _.... . .... - .... _.... . ... _ .... 

~O ~W W 0 
..... _.... --.. 

27.0 5861 80 0 
1--.. 

28.0 N 
~ .. 

29.0 
..... -- .... _.... -- - ..... _ .... _.. . .... _ .... 

30.0 __ 

31.0------ A --
........ _ .. ,---..... 

32.0 
..... _ .... ___ •.. . ... _.... . ..••. L.. . .... _ .... 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 SampJing Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the frrst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 0(4 
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAl-2 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4980 cpm 

Notes and Comments: 
Backgrounds: Gamma: 5689 cpm (Ludlum Model 2221) 

Beta: 49 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 21.6 % 

H2S: _0_ ppm co: _0_ ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

3-8-10 
Date 



             I- 13    

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

5590 

5861 

6073 

6086 

4.0 6798 

5.0 6124 

6.0 6267 

7.0 6628 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Field Sample, e.g., Reading 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

60 Standard 

80 

100 

80 

80 

100 

100 

120 

Static 
Gamma I Static Beta 

One Minute One Minute 
Count Count 
(cpm) I (cpm) 

5683 69 

PlD 
Sample I.D. Number 

Reading 

o I No recovery 0.0 - 0.5 

o 
o 
o 
o 

TLS-SS-IA 1-2(0.5-1.0)030810 

= -.S: 4./ ': 

~~.!!E-<0 
o=~ 
U 0 10.. 

.- 4./ 
~ .~ ,.c 
c.~e e ~ = 
Jl Z 

1 

o LNO_ ~~~_4_._0_-_4_.3 _________ +-__ 
o 
o 
o 
o I No recovery 8.0 - 18.3 

o L 
o L 

L 

L 
o 

~~-----+-- ------j ~~~----+-------------------_/__--____1 

~--

------

Page 2 of4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

30.0 

31.0 

32.0 

Core Scan 
Gamma 
Reading 

(cpm) 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Jntervalof Beta 

Field Sample, e.g., Reading 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 
(cpm) (cpm) 

Page 3 of 4 

PID 
Sample J.D. Number 

Reading 

No recovery 8.0 18.3 

---r-----

c _ 

<:> -;::~~ 
a:l - <:> =E- Z <:> c '-' 
U.2 ~ 
QI .:!i ,Q 

"Q.a:le 
e Q = Jl Z 

5 

3 

-~ 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lfthe 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. lfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Project Name: 

Soil Core I.D. Number: IAl-3 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 4966 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

_-=--_ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fillinative soil 
interface. 

Date 

3-15-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 5087 
- ---

5022 

I_~'O _____ 5271 
---- ----------

4.0 
-
5.0 
---

6.0 

7.0 5768 
---- ,- ------- ----

8.0 

9.0 

10.0 

11.0 5328 

12.0 
----------

13.0 
-
14.0 

15.0 5665 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, ctc. 
QA Split) 

70 Standard 
---- ------- ---- -------

80 

60 

-------

100 
r-- -------

-------

60 

----

80 
------ ---------- ------ ---- ---------- "-----~ 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count I PID 

(cpm) (cpm) 
Reading 

Sample J.D. Number 

No recovery 0.0 - 1.2 

I 
------------------------~ 

! 

I TI $-SS-IA 1-3( 1.2-1.7)031510 
---j------+----,Ir-------------

a 
a 
a No recovery 4.0 - 6.6 

a 
a 
a 
a No recovery 8.0 - 11.4 

----+---------11 
a 
a 
a 
a No recovery 12.0 - 14.0 

a 
a 
a 

! 

! 

! 

! 

! 

! 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

~~~~~~~~~~~,------,------ ----------------

Sample St t' ~ ::; 
D .. D h a IC .- <l.I 

Core Scan escraptlOn ept Gamma Static Beta i e ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t Sample I.D. Number = Eo- Z . ne IOU e De InU e Q = '-' 

Depth Gamma Reading Field Sample, e.g., C t C t PID U.s: I-

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( OUD) ( OUD) Reading i'~ ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm E ~ § 

QA Split) ~ Z 

15.5 -
16.0 5160 60 Standard 16.~/i.i.6 17312 892 0 i;i)~~I-~~~(6~~~~~~~·01l7.6-

---------------

17.0 0 Norecoveryl6.0 17.6 
~~~~~~~~----------~~~~~~~~~ 

18.0 21179 1200 Standard 18.1-19.1 27250 1179 0 TLS-SB-IAI-3(18.1-19.1)031510 2 

19.1 I 

19.0 10528 500 Standard 20.0/24.0 14719 719 0 TLS-SB-IAI-3(l 9. 1-20.0/24. 1)03 1510 5 
24.1 ~~~~~~~~ ____ -+ _____ -+ _____ ~ __________________________ -+ ___ ~ 

20.0 0 No recovery 20.0 24.0 

21.0 O! 
~~~~~~~~~~~~~----------+-----~ 

22.0 O! 
----------------

23.0 O! 
~~~~~~~----------~r-----~ 

24.0 6672 80 Standard 24.1 25.1 6198 89 0 TLS-SB-IAI-3(24.0-25.0)031510 3 

25.0 7510 100 0 
~~~~~~~~~~~~~~-------+---------+-----~---------------------------+----~ 

26.0 8094 100 Standard 26.0 - 27.0 7880 64 0 TLS-SB-IAI-3(26.0-27.0)031510 4 

27.0 6126 120 

28.0 f-.. N 

A 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAl-4 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal -HP-0003 

Deliver Order: 0003 
Site Name 
Date of Activit 

Bore Hole Location As listed in the SAP, Vol. 1) 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Tonawanda FUSRAP Landfill Site 
3-12-10 
08:56 
Zach Hill 
Mike Carlin 

Northin 
1093106.46 

Yes 

Survey Instrumentation 

Eastin 
1065836.8 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/187758 Ludlum 12/180411 
Detector Model and Serial No. Ludlum 44-10 / PR156393 Ludlum 44-9 1 PR113654 
Calibration Due Date 10-19-10 2-23-11 
Detector Window Open or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 6169 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

_-=--_ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-12-10 
Date 

3-12-10 
Date 
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f 

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 6287 

1.5 6451 

2.6 6831 

4.0 

7.0 7537 

8.0 

9.0 
- -------

10.0 

11.0 7537 

12.0 
-
13.0 

14.0 
-------------

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
Static 

Beta (Standard, Interval of 
Gamma Static Beta 

Reading Field Sam pIe, e.g., 
One Minute One Minute 

cpm 
Duplicate, 1.0-2.0; 3.5-

Count Count I PID 

MS/MSD, 4.5, etc. 
(cpm) (cpm) 

Reading 

Sample LD. Number 

QA Split) 

I 0 No recovery 0.0 1.1 

I 0 ~ 

80 Standard 1.1 -1.6 6196 62 0 TLS-SS-IA 1-4( 1.1-1.6)031210 
-------------

60 0 

100 0 

0 No recovery 4.0 - 6.7 
------------

0 ~ 

~ 

140 Standard 6.7 7.7 6714 76 0 TLS-SB-IA 1-4(6.7- 7.7)03121O(Chemical) 
-----+-----+--------r------~------

---------

100 Standard 10.8 -11.8 6642 

----------

-------------

Page 2 of4 

0 

0 

0 

71 0 

0 

0 

0 

0 

No recovery 8.0 - 10.8 

~ 

~ 

TLS-SB-IAI-4(10.8-11.8)03121O 

No recovery 12.0 17.8 

~ 

~ 

~ 

= ""' o _ 
-- ~ QJ: 1:: ~ .... 
<l.I t:..... 0 =[""""'Z 
0=,-" 
U.$1 t 
<l.I.~ .t:I. 
C.~E 
E ~ = 
~ Z 

4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

------ -------

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

Core Scan (Standard, lntervalof Beta One Minute One Minute 
Depth Gamma Reading Field Sample, e.g., 

Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) 
(cpm) cpm MS/MSD, 4.5, etc. 

QA Split) 

r~~~ 

16.0 
~~~- -------- ~~~-

.~~~~~~. ------- -~~~~~~ ------- f---~~~ -------

17.0 

18.0 7113 120 
--------- r---~~~ ---------

19.0 7013 300 Standard 19.0 -20.0 6642 71 

20.0 6567 220 
---------- ~~~~~~- --------- . ~~~ ~~~~. ---------- r--~~~ ----------

21.0 6628 80 Standard 21.3 22.3 6433 67 

22.0 6192 60 Standard 22.8 23.8 6571 77 
----- . ~~~ -~~~~~~ 

23.0 6382 80 

24.0 
~ ---- ----- ---------------- ~~~~ -----t- ----f--

. ~~~~~ ,~~~~ --------- r---~~~ 

Page 3 of 4 

[c()reIii-Number I TAI-4 

= -.9 ~-.... ~ ~ 
CJ ;.. .... 

Sample l.D. Number ~E-<0 
o=~ PID U 0 ;.. .- ~ 

Reading ~ ~~ .Q 

c.~S 
S Q = 
~ Z 

----------

0 No recovery 12.0 - 17.8 
-------

0 l 
0 

----------

0 TLS-SB-IAI-4(l9.0-20.0)031210 5 
! 

-------

0 No recovery 20.0 - 20.3 i 

----------

0 TLS-SB-IA 1-4(21.3-22.3)03121 0 2 

0 TLS-SB-IA 1-4(22.8-23 .8)031210 3 
-------

0 
---------

----------

-------

---------- . ~~~ r-~~~ ----------

---------

--- --------

-----===--- ------ . 

------- ----------. 



             I- 23    

lA-1 through lA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the frrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one toot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAl-5 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 

Bore Hole Location (As listed in the SAP, Vol. 1 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

3-16-10 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221 / 187758 
Detector Model and Serial No. Ludlum 44-10/ PR156393 
Calibration Due Date 10-19-10 
Detector Window Open or Closed 0 en 

Eastin 
1065793.03 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4845 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6059 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

_=-_ppm co: _a_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-16-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 9531 

2.0 22105 

3.0 168780 

4.0 

5.0 11804 

6.0 22657 

7.0 57467 
-----------

8.0 

9.0 

10.0 13558 

11.0 14815 

12.0 

13.0 

14.0 

15.0 12449 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

--------------

80 Standard 1.0 - 1.5 
--------------

200 

10600 Standard 3.0 -4.0 

600 

450 
----------

1000 Standard 7.0 8.0 

200 
----------

250 

--------------

180 Standard 14.6 - 15.6 

\ 

---------

= ,.-., 
Static .S ~ ~ 

... a. a. 
Gamma Static Beta ~ '"' .... ~E-<Q 

One Minute One Minute Sample LD. Number o=~ 
Count Count 

PlD U Q '"' .- a. 
Reading ~.~ .&:J 

(cpm) (cpm) c. ~ e 
e ~ = 
~Z 

--------------

0 No recovery 0.0 1.5 

0 ! 
----------

8179 74 0 TLS-SS-IA 1-5( 1.0-1.5)03161 0 1 

0 

284073 16334 0 TLS-SB-IAI-5(3.0-4.0)031610 4 
----------

0 No recovery 4.0 5.1 

0 

0 
----------

1558 66819 0 TLS-SB-IAI-5(7.0-8.0)031610 5 

0 
-------------

0 ! 
0 

0 

0 No recovery 12.0 - 14.6 

0 ! 
0 ! 

16671 384 0 TLS-SB-IAI-5(l4.6-15.6)031610 2 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

---------~I---- ---------- ------- ------ ~----- ------- ---------

Sample St t' § =-o 't' 0 h a IC .- t 
Core Scan escrtp Ion ept Gamma Static Beta t 10. ~ 

Core Scan Beta (Standard, Interval of 0 M' tOM' t Sample 1.0. Number = Eo-< Z . ne IOU e ne IOU e = c '-' 
Depth Gamma Reading Field Sample, e.g., C t C t PIO U.5: 10. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading .!! '0 ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ § 

QA Split) ~ Z 

------- 1------- ------- f--------- -----

16.0 0 No recovery 16.0 19.2 
--------- -----------~---- ------- f-----

17.0 0 t 
---- ---------- ------- ------- ---------

18.0 0 t 
t--- ------

19.0 13085 450 0 
--------- 1----- -----~--- r------- ----------------

20.0 0 No recovery 20.0 23.0 

21.0 0 t 
------ ----~--- -------

22.0 0 t 

23.0 10745 900 0 
-------- ------ ------- 1------- ------- 1-------- ----- ------- -----~ --

24.0 7404 180 Standard 24.0-25.0 6187 89 0 TLS-SB-IAI-5(24.0-25.0)03161O 3 ! 

125.0 7319 80 0-

26.0 7466_ 60______0 ____ ~_______ 

27.0 7906 80 0 
f-------r-- ----- ------- --------~---I---------! 

28.0 I- N 0 
~----

1-------

A 
------:-- ------

------------~--- --------- ----------
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Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 ~ O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. Jfthe saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAl-6 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

Bore Hole Location (As listed in the SAP, Vol. 1 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

3-17-10 
09:00 
Zach Hill 
Joe Crai 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/187758 
Detector Model and Serial No. Ludlum 44-10 / PR156393 
Calibration Due Date 10-19-10 
Detector Window Open or Closed Open 

Eastin 
1065749.26 

Yes 

Instrument 2 
Ludlum 12/180431 
Ludlum 44-9 /193567 
10-19-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5552 cpm 

Notes and Comments: 
Backgrounds: Gamma: 3962 cpm (Ludlum Model 2221) 

Beta: 41 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: _0_ ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-17-10 
Date 

3-17-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

~~~~ . 

+ 0,0 I 

--t 0,5 --1-
1,0 I 

I 
2,0 T 

+ 
),0 I 

Core Scan 
Gamma 
Reading 

(cpm) 

5800 

6255 

6973 I 
...L 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description 
Static 

Depth 
Gamma Statie Beta I 

t: o _ 

"Z ~ ~ 
~ '- c 

Beta (Standard, Interval of 
Field Sample, e.g., 

One Minute One Minute i PID 
Sample 1.0. Number ~E-z 

o = ~ 
r \ 0 I
'wi ._ t;"j Reading 

Duplicate, 1,0-2,0; J.S-
rpm MS/MSO, 4.5, etc. 

QA Split) i 

Count Count I 
(cpm) I (cpm) I 

i 

({eading ~ -~ ..Q - ~ -0.. <l.I t:: 
EO :::I 

'" Z if> 

+ 4-,.---.-.- --+------+-------+--------1C----+-----------------~--__1 
I 
~ 

I 
I 

0 I +--, ° --l-

I 

-+ 
, 

I 

No recovery 0.0 - 1.2 

! 
I 

0 4i ! 

-t 
0 I 

TLS-SS-IA 1-6( 12- I ,6)03 1710 80 

100 

u-u , 
6178 

I 
I 

--+-
i 

420 3.0 - 4.0 I 
--1-

8112 387 o I TLS-SB-IAI-6(3.0-~.0)OJI710 5 

: 

5.4 - 6.4 +-
9094 I 

6.4-7.4 
t 
I 7853 

_L. 
I 
I 
t 
I 
I 
I-

Page 2 of 5 

I Core 1.0. Number_LIi\J -6'----________________________ ---.J 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample St t' 15 ~ 
D . t' D h a IC .- <Iol 

Core Scan escnp IOn ept Gamma Static Beta 1i ~ .::l 
Core Scan B (Standard, Interval of . . = Eo- .;. 

D h G eta F' Id S I One Mmute One Mmute PID Sample I.D. Number Q = '-' 
ept. amma Reading Ie amp e, e.g., C t C t U.51 .. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) . Reading ~ '0 ~ 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm ~ ~ ~ 

QA Split) J3 Z 

16.0 4717 80 0 NorecoveryI6.0-17.3 
... . ........ _---------

17.0 7108 120 0 

18.0 7135 140 0 
---------------------------

19.0 6839 100 0 

20.0 0 No recovery 20.1 22.5 

21.0 O! 

22.0 7421 320 22.5 - 24.0 0 

23.0 ! 0 
-------------------

24.0 0 No recovery 24.0 25.8 

25.0 O! 
---------------------------

26.0 7143 60 Standard 25.8-26.8 6314 58 0 TLS-SB-IAl-6(25.8-26.8)031710 2 

27.0 7084 80 Standard 26.8 27.8 6798 44 0 TLS-SB-IAl-6(26.8-27.8)031710 3 

28.0 N 0 

A 

--
Page 3 of4 
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... 
ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 O.S feet bgs»). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base). The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAl-7 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-9-10 

:40 
Zach Hill 
Joe Craig 

Northin Eastin 
Bore Hole Location As listed in the SAP, Vol. 1 1093054.43 1066517.48 
Was the bore hole re-Iocated due to refusal? 

Yes 
Circle either Yes or No) 

Survey Instrumentation 

Instru ment 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 / 187758 Ludlum 12 / 180411 
Detector Model and Serial No. Ludlum 44-10 / PR156393 Ludlum 44-9 / PRI13654 
Calibration Due Date 10-19-10 2-23-11 
Detector Window Open or Closed Open NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 02: >19.5 % 

_~_ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Surface static count low due to thick sheet ice at bore location. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

Date 
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i 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
Core Scan (Standard, Interval of Beta 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

0.0 

0.5 

1.0 5579 60 Standard 1.0 - 1.5 

1.5 5075 80 

2.5 5598 90 

3.5 5472 80 

4.0 

5.0 5600 80 Standard 5.0-6.0 

6.0 5497 100 

7.0 5607 70 
i 

8.0 i 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

I Core I.D. Number I IA \-7 

c ---Static .2 Q,j-
..... Q,j Q,j 

Gamma Static Beta Col 100 ..... 
~E-<0 

One Minute One Minute Sample I.D. Number oc~ 
Count Count 

PID U 0 100 
.- Q,j 

Reading ~ w~ .c 
(cpm) (cpm) c.. ~ e e Q ::::l 

~ Z 

0 No recovery 0.0 - 1.0 

0 t 
5250 28 0 TLS-SS-IA 1-7(1.0-1.5)030910 1 

0 

0 

0 

0 No recovery 4.0 - 5.0 

5455 64 0 TLS-S8-IA 1-7(5.0-6.0)030910 5a 

0 

0 
~--

0 No recovery 8.0 - 17.6 

0 t 
0 t 
0 t 
0 t 
0 t 
0 t 

Page 2 of6 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

I I-~ -
Sample St t' i§ ~ 

D .. D th a IC .- Q,I 

Core Scan escnptlOn ep Gamma Static Beta '2 ~ ~ 
Core Scan Beta (Standard. Interval of 0 M' tOM' t Sample lD. Number = Eo-< Z . ne IOU e ne IOU e Q = '-' 

Depth Gamma Reading Field Sample. e.g., C t C t PID U .Sl -
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i'5 ~ 

(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e Q ~ 
~S~ ~ Z 

I--~~-+-~~~~-+~~----j -------- -------- f---- ------------ --- ------------ --- --------

15.0 0 No recovery 8.0 17.6 
----- -- ---- ----- --~---~~~~~~_t_---

16.0 O! 
------- '------- ----- ----- -----~~~~~~--~_t_---

17.6 5636 120 Standard 17.6-18.6 5625 52 0 TLS-SB-IAI-7(17.6-18.6)030910 4 
----- -------- ---------t------------ --------

18.6 5362 120 Standard 18.6 - 19.6 5577 70 0 TLS-SB-IAI-7(18.6-19.6)030910 5 
-------- ------- ----- f------ --------1-- ----------- -----

20.0 0 No recovery 20.0 - 20.5 
--- ----- ----- ----- -------- ----~---~~~~~~-I----

20.5 5057 100 0 
-------- - 1---------- --------

21.5 5329 80 Standard 21.5 -- 22.5 5396 57 0 TLS-SB-IAI-7(21.5-22.5)030910 3 
----- ----- ----- -----

22.5 5380 80 0 
----- -- -----f--- ---- ------- --------

23.5 5373 60 0 
------- -------- ----- ---~~~~f__~~~--+-~~~~---- -------

24.0 0 No recovery 24.0 - 28.0 
-------- ----- ----- ----- ----- f__~~~~---~~-~-~---~--+--~-

25.0 0 ! 
-- -----

26.0 0 ! 
------------ ---- -----1---- -------- --+----~_+_~--~t_---~-~---~-------_I_---

27.0 0 ! 
-------- ----- -----

28.0 0 ! 
--------

i----- -~ 

----- -

--------

.Page30f4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. Tfthe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the fIrst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port All LA 70767 

Project Name: 

Contract No: 

Soil Core I.D. Number: IAl-8 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5321 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6053 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-10-10 
Date 

3-10-10 
Date 

I 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample St t' § ;::-
D .. D h a IC .- ~ 

Core Scan escnptlon ept Gamma Static Beta ~ ~ ~ 
Core Scan Beta (Sta~dard, Interval of One Minute One Minute Sample J.D. Number =§ c ~ 

Depth Gamma Reading FIeld Sample, e.g., C t C t PID U.2 .. 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -E. .~ ] 

(cpm) cpm MSIMSD, 4.5, etc. cpm cpm 8 Q § 
QA Split) J.l Z 

0.0 0 No recovery 0.0 1.5 

0.5 0 l 

1.0 7464 80 Standard 1.5 2.0 7163 53 0 TLS-SS-IAI-8(1.l-1.6)03101O I 

2.0 7249 80 0 

3.0 7199 140 Standard 3.0 4.0 7180 64 0 TLS-SB-IAI-8 (3.0-4.0)031010 5 

4.0 0 No recovery 4.0 4.7 

5.0 i 7358 100 Standard 4.7 5.7 7084 75 0 TLS-SB-IAI-8(4.7-S.7)03101O 5a • 

6.0 7841 80 Standard 5.7 - 6.7 7340 66 0 TLS-SB-IAI-8(S.7-6.7)03101O 4 ' 

7.0 7566 120 Standard 6.7 7.7 7094 67 0 TLS-SB-IAI-8(6.7-7.7)03101O(Chemical) 

8.0 0 No recoveryS.024.0 
,----

9.0 0 l i 

10.0 0 l 
----------+---

11.0 0 l 

12.0 0 l 

13.0 0 l 

14.0 0 l 

15.0 0 l 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample St t' § ~ 
D .. 0 b a IC .- <IJ 

Core Scan escrlptlOn ept Gamma Static Beta ~ ~ ~ 
Core Scan B a (Standard, Interval of . . = Eo- i 

b G et F' Id S I One Mmute One Mmute PID Sample 1.0. Number = I: '-' 
Dept amma Reading Ie amp e, e.g., C t C t U.s: .. 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a'5 II 

(cpm) cpm MS/MSD, 4.5, etc. cpm cpm 51 ~ § 
QA Split) J5 Z 

16.0 0 No recovery 8.0 24.0 
.......... ~~~~~~~~~~~- r~~--4 

17.0 0 L 

18.0 0 L 
...... ~~~~~~~~~~~~+-~~~ 

\9.0 0 L ......... ~~~~~~~~~~~- r~~~~ 

20.0 0 L 

21.0 0 L ...... ~~~~~~~~~~~- r~~~ 

22.0 0 L 
.......... ~~~~~~~~~~~- ....... ~----~ 

23.0 0 L 
--------------

24.0 6973 60 Standard 24.8 25.8 7345 79 0 TLS-SB-IA 1-8(24.8-25.8)031010 3 

25.0 7170 60 0 i 

26.0 7167 80 0 

27.0 6943 60 0 
...... ~ r~~~~-+----~~+-~~~~~~~--~~~------------~------4 

28.0 -- r---. 
i-=~~-=~~--~----~----~--+---------------~--~ 

~~ -
30.0 - - r---. -31.0 

32.0 ----.,. 
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\ ' 

ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the frrst 6 inches of soil beneath the current road bed material (i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample wiJI be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page4of4 



             I- 40    

ARSEC Form HPM-3-6-\ 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port All LA 70767 

Project Name: 

Soil Core I.D. Number: IAl-9 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5568 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6307 cpm (Ludlum Model 2221) 

Beta: 45 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 21.3 % 

co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-11-10 
Date 

3-11-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

----------

Sample St t' § ;:::;' 
D .. D h a IC .- ~ 

Core Scan escrlptlOn ept Gamma Static Beta ~ ~ ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t S Ie I D N b = E-< Z . ne IOU e ne IOU e amp •. um er 0 = '-' 

Depth Gamma Reading Field Sample, e.g., C t C t PID U .)2 "" 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) (. oun) Reading i'~ l:l 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e Q § 

QA Split) J3 z 

0.0 0 No recovery 0.0 2.0 

0.5 O! 

1.0 O! 

2.0 6714 100 Standard 2.0~2.5 6445 52 0 TLS-SS-IAl-9(2.0-2.5)031110 1 
-------------- --------------

2.6 6625 90 0 

4.0 0 No recovery 4.0 5.7 

5.0 O! 
------------- --------------

6.0 7314 100 Standard 5.7 -6.7 6960 79 0 TLS-SB-IAl-9(5.7-6.7)031110 5 

7.0 7643 80 Standard 6.7 -7.7 7176 50 0 TLS-SB-IAI-9(6.7-7.7)031010 4 
---------- ----------

8.0 0 No recovery 8.0 19.0 
......... ~--------~ ......... . 

9.0 O! 
-------------- --------------

10.0 O! 

1l.0 O! 
---.~-----------------+--~ 

12.0 O! 

13.0 O! 
....... - t-----------------+----4 

14.0 O! 

15.0 O! , 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

---------

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

16.0 
---------

17.0 

18.0 

19.0 7112 

20.0 

21.0 6978 
-----

22.0 7086 

23.0 6828 

24.0 

25.0 

26.0 

27.0 

28.0 6221 

29.0 6512 
-----

30.0 6357 

31.0 

32.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

---------- ----------

80 

120 Standard 21.1- 22.1 

100 Standard 22.8-23.8 

90 

----------

60 

60 

80 

----------

== -Static .= ~.....: 
.... Q,l Q,l 

Gamma Static Beta <:.I '"' .... 
~E-<0 

One Minute One Minute Sample LD. Number o==~ 
Count Count 

PlD U 0 '"' .- Q,l 

Reading ~ ~~ ,J:J 
(cpm) (cpm) c. ~ e e Q = 

J5 .z 

0 No recovery 8.0 19.0 
--------------

0 ! 
0 ! 

---------- i 

0 
I 

--------------

0 No recovery 20.0 2l.0 

6448 58 0 TLS-SB-IA 1-9(21.1-22.1 )03111 0 2 
-----------

6795 52 0 TLS-SB-IA 1-9(22.8-23.8)031110 3 

0 

0 No recovery 24.0 - 28.3 

0 ! 
----------

0 ! 
0 ! 
0 

I 0 

0 

... 
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AK:SEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural till. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surface [i.e" the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Project Name: 

Soil Core I.D. Number: IAt-tO 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

0003 

Yes No 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 4993 cpm (Ludlum Model 2221) 

Beta: -.lL cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

o ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Depth 
(Feet) 

0.0 

0.5 

1.2 

1.7 

3.0 

4.0 

5.0 
1-

6.0 

7.0 
~ .... 

8.0 

9.0 

10.0 

13.0 

14.0 

15.0 

Core Scan 
Gamma 
Reading 

(cpm) 

Core Scan 
Beta 

Reading 

cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Standard 1.2 1.7 5376 100 ~ 
5295 80 

4766 100 

6198 120 

5859 150 

5353 80 

5865 60 

Standard 10.5 - 11.5 

Standard 
11.5 

12.0/13.9 
14.4 

....... ----, .... _ ....... . 

Static 
Gamma 

One Minute 
Count 
(cpm) 

5020 

Static Beta 
One Minute 

Count 
(cpm) 

59 

PlD 
Reading 

o 
o 
o 
o 
o 

Sample J.D. Number 

No recovery 0.0 1.2 

! 
TLS-SS-IAI-10( 1.2-1.7)031510 

o No recovery 4.0 10.5 
.. ~-------4--------4-------4-......... . ... ~-------------

o ! 

o ! 

o ! 

o ! 

o ! 
+--------~------+----

5530 I 91 I 0 TLS-SB-IAl-1O(l0.5-11.5)03151O 

5016 57 o TLS-SB-IA I-I 0(11.5-12.0113.9-14.4)031510 

o I No recovery 12.0 - 13.9 

o ! 
o 
o 

Page 2 of 4 

= -
c _ 

~- ~ <U 
't~ ..... 
~~c 
o=~ u 0 .. .- ... 
lU ,,~ ,J:J 

Q.~e e Q = 
Jj Z 

4 

5 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

Core Scan Beta (Standard, Interval of 
One Minute One Minute 

Depth Gamma Reading Field Sample, e.g., 
Count Count 

PlD 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) 
Reading 

(cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

16.0 0 

17.0 0 

18.0 5636 80 Standard 17.8 -18.8 5393 67 0 
---------1---

19.0 5148 80 0 

20.0 5846 100 Standard 20.0-21.0 5094 45 0 

21.0 5278 120 
--------

22.0 5251 60 

23.0 4850 80 

24.0 r-- ------- --------------- ------- ------ -r-----

Page 3 of 4 

ICore 1.0. NUl1lber I IAi=io 

-----------

c 
.S ~ -~ ~ ~ 

Sample J.D. Number ~!-
o c 
U.S 
~ -5 
c..~ 
5~ = rJJ 

No recovery 16.0 17.8 
-

---------------

TLS-SB-IAI-l 0(17.8-18.8)03151 0 2 

TLS-SB-IAI-I0(20.0-21.0)031510 3 

--------------

==------- -------- - --
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the fITst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fITst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the fITst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surfuce [i.e., the top 6 inches ofthe current landfill surface (0.0 0.5 feet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soH like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 



             I- 48    

ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Project Name: 

Soil Core I.D. Number: IAl-ll 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5621 cpm 

Notes and Comments: 
Backgrounds: Gamma: 5888 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

_-"'--_ ppm co: _O_ppm 

NOTE: Area scan after coring <8K cpm. LAWs of equipment and work area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

~~~~~~~~~~~~~~~~-----,---------------- -----------

Sample St t' § ~ o . f 0 th a Ie ,- iIJ 
Core Scan esenp Ion ep Gamma Static Beta ~ ~ ~ 

Core Scan Beta (Standard, Interval of , . = Eo-; Z o th G F' Id S I One Mmute One Mmute PID Sample 1.0. Number ~ = '-' 
ep amma Reading Ie amp e, e.g., C t C t U .S: '"' 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a. ·5 .8 
(epm) cpm MS/MSD, 4.5, etc. cpm cpm e Q § 

QA Split) ~ Z 

0.0 0 No recovery 0.0 - 1.8 

0.5 0 1 

1.0 0 1 
-------------------

2.0 6572 120 Standard 1.8 2.3 7092 74 0 TLS-SS-IA1-11(1.8-2.3)031210 1 

2.3 6391 90 0 

3,0 6757 140 0 

4.0 0 No recovery 4.0 -7.2 

5.0 0 1 
r---~~ 

6.0 0 1 

7.0 6687 120 0 

8.0 0 No recovery ! 

9.0 0 1 
~~~~~--------~ ~~~~~~~~~~-------+----

10.0 10143 800 0 

11.0 9203 1100 Standard 11.0 12.0 11667 814 0 TLS-SB-IA1-11(11.0-12.0)031210 5 
--------------------

12.0 0 No recovery 12.0 - 13.4 

13.0 9218 300 Standard 13.4 14.4 9167 249 0 TLS-SB-IA1-11(13.4-14.4)031210 2 
--------------

14.0 9733 800 Standard 14.4 15.4 8129 272 0 TLS-SB-IAI-4(I4.4-15.4)031210 4 
~~~~ 

Page 2 of4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

15.0 8663 

16.0 
~ 

16.6 6791 
----

18.0 7588 

7317 

20.0 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Field Sample, e.g., Reading 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

200 

--------

100 Standard 16.8 -17.8 

200 Standard 18.0 19.0 

80 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 
(cpm) (cpm) 

6976 67 

7403 92 
---------

Page 3 of 4 

Sample I.D. Number 
PID 

Reading 

0 

0 No recovery 16.0 - 16.6 

0 TLS-SB-IA1-1l(l6.8-17.8)031210 
------------

0 TLS-SB-IAl-ll(l8.0-19.0)031210(Chemical) 

0 

--------

= -.S! Q.j .... 
.... Q.j Q.j 
COl ..... 
~E-<Q 
o=~ 
U Q • 

.- Q.j 
~.~ .c 
Q., ~ E 
E Q ::I co:. Z 

r:.n 

3 
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Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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AK:SbC Form HPM-3-o-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAl-12 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W9t2P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

Bore Hole Location As listed in the SAP, Vol. 1 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

3-16-10 
09:20 
Zach Hill 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221 / 187758 
Detector Model and Serial No. Ludlum 44-10/ PRI56393 
Calibration Due Date 10-19-10 
Detector Window 0 en or Closed Open 

Yes 

Instrument 2 
Ludlum 12/ 180411 
Ludlum 44-9 / PRI13654 
2-23-11 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5940 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6075 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

a ppm co: _a_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

S t .. _ '"' • 

s .. . .. ~ 

3-16-10 
Date 

3-16-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

---------- ----------

Sample 

Core Scan Description Depth 
Core Scan (Standard, Interval of Beta 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

--------------

0.0 

0.5 

1.0 
----------

2.0 7010 80 Standard 2.0 - 2.5 
--------------

3.0 9452 120 Standard 2.5 - 3.5 
--------------

4.0 

5.0 

6.0 

7.0 11940 800 Standard 6.5 .. 7.5 

8.0 
--------------

9.0 

10.0 

11.0 , 8287 140 Standard 11.3 - 12.0 I 
I 

----------

12.0 

13.0 

14.0 
-------

15.0 

Core I.D. Number I IAI~12 

--------------

c ---Static .9 ~ .... .... ~ ~ 

Gamma Static Beta <.110. .... 
~E-0 

One Minute One Minute Sample I.D. Number oce 
Count Count 

PID U 0 10. 

Reading 
.- ~ 

.,!J! .!: .Q 
(cpm) (cpm) c. ~ e e Q = 

~ Z 
-------------

0 No recovery 0.0 2.0 

0 ! 
0 ! 

----------

6231 59 0 TLS-SS-JA 1-12(2.0-2.5)031610 I 

8208 141 0 TLS-SB-IA 1-12(2.5-3.5)031610 5a 
--------------

0 No recovery 4.0 6.5 
• 

0 

0 

9609 943 0 TLS-SB-IAI-12(6.5-7.5)031610 4 

0 No recovery 8.0 - 11.3 
--------------

0 ! 
---- ---------

0 ! 
7611 74 0 TLS-SB-IA 1-12(11.3-12.0)031610 5 

----------

0 No recovery 12.0 16.3 

0 ! 
--------------

0 ! 
------ -------

0 ! 
I 

Page 2 of 4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

16.0 I 6108 

6289 
f----+-~~~~~~~~~~. 

6868 

19.0 6985 

20.0 r--

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

100 

100 

80 

60 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

Standard 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

16.3 17.3 

Static 
Gamma 

One Minute 
Count 
(cpm) 

5978 

Static Beta 
One Minute 

Count 
(cpm) 

34 

----+--
~ 

------
r-----

I----

Page 3 of 4 

J.D. 

PlD 
Reading 

o 
o 
o 
o 
o 

Sample I.D. Number 

TLS-SB-IA 1-12(16.3-17.3)031610 

------- -------

= ,-, 
Q -;:~~ 
¢,I '" Q 
~~Z 
Q=,-, 
U .S iz 
Q,j .~ .Q 

Q.~e 
e Q = 
~ Z 

3 

~ 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment ofthe boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the fIrSt 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IAl-13 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 2989 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6805 cpm (Ludlum Model 2221) 

Beta: 48 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 

co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Static count at bore location low due to thick sheet ice. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-10-10 
Date 

3-10-10 
Date 
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~RSEC Fonn HPM-3-6-1 
909 North River Road 
'ort Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 

Core Scan (Standard, Interval of Beta 
[)epth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

0.0 

0.5 

1.2 7350 60 Standard \.2-\.7 

1.7 7415 60 Standard \.7 - 2.7 

2.7 7639 90 Duplicate 3.0-4.0 

4.0 

5.0 

6.0 7242 80 Standard 6.0-7.0 

7.0 7385 100 Standard 7.0-8.0 

8.0 

9.0 7147 80 Standard 8.9 - 9.9 

10.0 7292 80 

11.0 7230 70 

12.0 7012 60 

13.0 7004 80 

14.0 

15.0 

J Core 1.0. Number JIAI-13 

c ---Static 
o _ 
.- CI.I 
..... CI.I CI.I 

Gamma Static Beta "" ........ 
~E-0 

One Minute One Minute Sample 1.0. Number oc~ 
Count Count 

PID U 0 ... 
.- CI.I 

Reading ~ .:!l .c 
(cpm) (cpm) c.. ~ E 

E Q = 
CIS z r/1 

0 No recovery 0.0 - 1.2 

0 l 
6886 59 0 TLS-SS-IAI-13(\.2-1.7)031010 I 

7153 62 0 TLS-SB-IAI-13(l.7-2.7)031010 5a 

7496 60 0 TLS-SB-IAI-13(3.0-4.0)031010 4 

0 No recovery 4.0 - 6.0 

0 l 
I 

. 

. 

7151 60 0 TLS-SB-IAI-13(6.0-7.0)03101O(Chemical) 

7013 44 0 TLS-SB-IAI-13(7.0-8.0)031010 5 

0 No recovery 8.0 - 8.9 

7044 70 0 TLS-SB-IAI-13(8.9-9.9)03101O 3 

0 

0 

0 

0 

r' 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. Tn 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. Tfthe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
ofthe boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)). Tfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Tfthe highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAl-14 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal -HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-9-10 
10:50 
Zach Hill 
Joe Crai 

Eastin 
Bore Hole Location As listed in the SAP, Vol. I 1093156.72 1066210.59 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No 

Yes 

Survey Instrumentation 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221/187758 Ludlum 12/180411 
Detector Model and Serial No. Ludlum 44-10 / PR156393 Ludlum 44-9 / PRI 13654 
Calibration Due Date 10-19-10 2-23-11 
Detector Window a en or Closed a en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 3063 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6080 cpm (Ludlum Model 2221) 

Beta: 57 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Surface static count at this bore location low due to thick ice sheet covering ground. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

• r~ I ~ It.. • 

3-9-10 
Date 

3-9-10 
Date 
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I 

I 
! 
I 

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 5777 

2.0 5857 

3.0 6338 

4.0 6876 

5.0 6523 

6.0 5966 

7.0 5937 

8.0 6685 

9.0 6189 

10.0 

11.0 ---
12.0 

13.0 

14.0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

60 Standard 1.6 2.1 

80 Standard 2.1 3.1 

80 Standard 3.1 4.0 

100 

70 Standard 5.0 6.0 

80 

80 

100 Standard 6.0 7.0 

80 

r--- N 

--

--------------------

I: 
Static .:: ~ =-

.... Q,j Q,j 

Gamma Static Beta <.I ........ 

.:!:!i- 0 

One Minute One Minute Sample I.D. Number Cl:~ 
Count Count 

PlO U 0 ... 

Reading 
.- Q,j .:!:! .!!l .Q 

(cpm) (cpm) Q.~S 

S Q == I J5 Z 

0 No recovery 0.0 - 1.6 • 

--------------------- ----

I 0 l 
6069 53 0 TLS-SS-IA 1-14(1.6-2.1 )03091 0 1 

5797 67 0 TLS-S8-IA 1-14(2.1-3.1)030910 5c 
---------------

5796 61 0 TLS-S8-IA 1-14(3.1-4.0)030910 5 

0 

6003 62 0 TLS-S8-IA 1-14(5.0-6.0)030910 3 
--------------------

0 

0 
---------------

5982 70 0 TLS-S8-IA 1-14(6.0-7.0)03091 0 4 

0 
----------

0 Refusal @ 10.5' 

---------------

A-'--- ----- ------.. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lithe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0- 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port A LA 70767 

Soil Core I.D. Number: IAl-15 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6446 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6182 cpm (Ludlum Model 2221) 

Beta: 37 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-11-10 
Date 

3-11-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Depth 
(Feet) 

0.0 

0.5 

l.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

Core Scan 
Gamma 
Reading 

(cpm) 

6383 

6585 

6254 

Core Scan 
Beta 

Reading 

cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

----, -------,----------, 

Static 
Gamma 

One Minute 
Count 
(cpm) 

Static Beta 
One Minute 

Count 
(cpm) 

PID 
Reading 

o 
o 

60 Standard 1.2 - 1.8 64 71 41 0 

80 0 

80 0 

o 

o 

7169 90 I 
7314 120 

o 
o 
o 

9.5 7138 120 I I I o 
10.5 7348 100 I Standard I 10.5 12.0 I 6840 

12.0 

13.0 

48 o 
o 

--4--------~-----------

o 
13.6 7009 110 0 

Sample I.D. Number 

No recovery 0.0 - 1.2 

! 
TLS-SS-IAI-15( I 

No recovery 4.0 6.0 

! 

No recovery 8.0 9.5 

TLS-SB-IAI-15(l0.5-12.0)031 I 10 

No recovery 12.0 13.6 

! 

I:: ,-, o _ 
-- Cl..i QJ U ~ ... 
~!-i 01:: ___ 

U.s: t 
~ .li:l ..Q 

Q.~E 
E Q ::J 

J3 Z 

5c 

14.6 6933 200 Standard 14.6 -15.6 7050 144 0 I TLS-SB-IAI-15(14.6-15.6)031010 I 5 

15.6 o I ! 

Page 2 of 4 

I Core J.D. Number [1.1\1-_-.:.::15:........ _______________________ ----1 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 6383 

2.0 6585 
I-~~~ ~~~~- .~~~~. --------

3.0 6254 

4.0 
r~~~ 

5.0 

6.0 7169 
----------- . ~~~~~~ 

7.0 7314 
-------- . ~~~ -~~~. 

8.0 

9.5 7138 
-~~~~~ 

10.5 7348 
~~~~~~-

12.0 

13.0 

13.6 7009 
-~~~~~ -

14.6 6933 

15.6 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

60 Standard 1.2 - 1.8 

80 
-~~~~~ ------- -~~~~~ 

80 

90 
-~~~ ---------- -~~~ ---------- ----------

120 

120 

100 Standard 10.5 -- 12.0 
-----------

110 
------- ----------- ~~~~~- ----------

200 Standard 14.6-15.6 

,~~~ 

I Core 1.0. NU[Ilber L 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count PID 

(cpm) (cpm) Reading 

0 
-------

0 

6471 41 0 

0 

0 
-----------

0 

0 

0 
~~~~~-

0 

0 
--------

0 

6840 48 0 

0 

0 

0 

7050 144 0 

0 

Page 2 of4 

Sample 1.0. Num her 

No recovery 0.0 1.2 
I----~~~ --------

! 
TLS-SS-IAI-15( 1.2-1.8)03111 0 

------

-------

----------

No recovery 4.0 - 6.0 

! 
------

----------

No recovery 8.0 9.5 
-------

TLS-SB-IAI-I 5(10.5-12.0)03 1 1 1 o 
No recovery 12.0 13.6 

-------

! 
-------

TLS-SB-IAI-15(l4.6-1 5.6)03 1 01 o 
--------

! 

== 
.~ t 
.!l ~ , 
C5 == u .sa 
~ .Z; 

- Col Q.Q.j 

SCi 
~ 

~ 

5 



             I- 65    

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

---------- .------------ ----------

Sample St t' § ~ 
D . t' D h a IC .- <l.I 

Core Scan escnp IOn ept Gamma Static Beta 1i ~ ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t S I I D N b = Z . ne mu e ne mu e amp e . . um er Q = '-' 

Depth Gamma Reading Field Sample, e.g., C t C t PID U .9 '"' 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i ·c ~ 

(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e ~ § 
QA Split) Jil Z 

----

16.0 0 No recovery 16.0-17.0 

17.0 6820 140 Standard 17.0-18.0 6760 64 0 TLS-SB-lAI-15(l7.0-18.0)031110 2-
18.0 7183 150 0 

---------- ---- -------

19.0 115 420 Standard 19.0-20.0 10,190 687 0 TLS-SB-IAI-15(l9.0-20.0)03111O 4 

20.0 0 No recovery 20.0 - 21.0 
-------- ----- ---------------- ---------- -----+----- ---------- ----------- --------------!f-----

21.0 8127 180 Standard 21.0 - 22.0 6918 59 0 TLS-SB-IAI-15(21.0-22.0)03UIO(Chemical) 
---- -------

22.0 0 Refusal @ 22.0' 
,----- ----------- -------------------11------

23.0 ______ 

24.0 ----r--. ,---- j-------------+="""'--=-----+----- ---- ----- ------- -------
25.0 ----__ 

26.0- ----r---
27.0 ------r---.-

----------------------f-----

28.0 --I---
-- ------- -------

29.0 r---------
---------I-----~--~-----------~---

30.0 ______ 
31.0- -------------~-________ =------t---

-----------c-------- ------- -------

32.0 -I---. 
Page 3 of 4 

[j:o .. e I.D. Number IlAl-15 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through lAwS Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

l. The core surface [Le., the top 6 inches ofthe current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Project Name: 

Soil Core I.D. Number: IAl-16 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07 -D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4555 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6934 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

_-=--_ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

Date 
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ARSEC 
290'1 North River Road 
Port Allcn, LA 70767 

Depth 
(Feci) 

Core Scan 
Camma 
Reading 
«pm) 

--, 

FOnTI HPM-3-6-1 
SOIL CORP GAMMA SURVEY FORM 

Sample 
Co<c Scan Description Depth Gar 

Static 
lma 
lin ute Bet. (Standard, Interval or () n 

pm Reading Field Sample, e,g., n~ t c t 
Duplicate, I.G-2,O: 3.5- (oun) (oun) i Reading 

"pm MS/MSD, 4.5, etc. cpm <pm 

Sample I.D. Number 

0,0 I 0 No . .' OJ) 06 
-------- "-,,-, ""'" --------------

0:1 ,6276 60 I ()6 1.1 6760 73 0 TL"-""-I I 16(o,6-1.I){)3121O 

1.0 7857 100! 0 

,2,0 9LlI 140 0 

3,0 8694 160 I 0 

4.0 • 0 No recovery 4,0 6.2 i ------------ ----------- 0 ------ ! 

i 8763 180 Slon,bni 6.2 7.2 I 9228 III 0 TLS-Sfl-IAI-16(6.2-7.2)031210 

i 10123 ISO Sl"nd"rd 7.2 ~?19.1 i 9873 I 93 S_~R_1A 1- ;6(7;:8:~7;1 ~.;;031; 10 
.J " ______________ _ 

5.0 

6.0 
t, 

7.0 

o No recovery 8.0 9.1 
------ ;-.- ------------------------

8.0 

9.0 7970 100 0 
" ---------------

; 10.0 8215 100 () ___________________ _ 

11.0 9199 140 () 
--- --- "---------------

12.0 J 0 No recovcry 12.0 ,13.2 

" ~ o _ 

';:: t ~ 
'" ~ -.:= !- 0 
¢=~ 
U.2 ~ 
~~..Q 
:=- ~ E 
" Q " Vi z 

I 

5 

13,0 10503 260 Standard 13.2 14.2 1Ol33 302 () TLS-SR.1'\I-16(13.2-ld7\i111210 4 

i 14.0 8153 i 180 I Standard 14.2 15.2 7548 104 () TlS-SR-IAII-6(1 ·15.2)03121- 11) 

15,0 8275 i 100 L ' () - '. __ ._._ ..... _____ . __ .,._. 
Page 2 or 4 

[----- ------------1--------------.. 
Core [.D. Number IAI-16 ------- . -------"-----".,. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

---------~~~r~ 

Sample St t' S ~ D .. D h a IC .... <101 

Core Scan escnptlOn ept Gamma Static Beta ~ ~ ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t Sample LD. Number = !-- ~ . De IOU e De IOU e Q c '" 

Depth Gamma Reading FIeld Sample, e.g., C t C t PID u .5: I 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading ~ ·5 j 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm IS" ~ i 

~s~q ~ ~ 
-~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~~-~~ ~ ~ ~ ~ ~ ~~~~~~-~~~ 

16.0 0 No recovery 16.0 19.0 
~~~~~~-~~~ ~~~~~~------------~~~ +---

17.0 O! 
.~~~~~~ ~ ~ ~ ~. ~ ~ ~ ~ ~~-~~~ 

18.0 O! 
~~~~~~~-~~~ ~~~~~~.~~~~~-------------I----

19.0 7759 100 Standard 19.0 20.0 7292 61 0 TLS-SB-IAI-16(l9.0-20.0)031210 3 

20.0 _____ 0 
~~~~~~~~.. _____ ~~~~~~-~t----~~~~~~~.~~~~. ~~~~~~-~~~ 

~~~~~~.~~~~~-----------~.~~~~~~~~~---------~--~------+--~~~~~~~~~~~. -----.... 
,~~~~~ ~~~~~~~~~~~- ~~~~~~~~~ ----- ~~~~~~~~~~~~--=--~~~~ ..... ---------+--

-----......... . ... ~~-- --------~-
t --~-------~~------------------+-------- -----.... ~~~~~~-~~~~~~..... ~----------+--

..... ~~-~.. ----
Page 3 of4 

I Core I.D. Number 1 IAI-16 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 SampJing Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

l. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)]. tfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Jfthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Fonn HPM-3-6-J 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IAl-17 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 

Backgrounds: Gamma: 6230 cpm (Ludlum Model 2221) 

Beta: 63 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 20.9 % 

co: ---,,---ppm 

NOTE: Walk over scan after coring < 8K cpm. LA W s of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-10-10 
Date 

3-10-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

-----

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 
-~~~~~~ ~~~ -~~~ ~~~~~-~~~ 

0.5 

1.6 6204 
~ ~~~~~~ -~~~~~ 

2.1 6320 

3.1 6500 

4.0 

5.0 6233 

6.0 6268 

7.0 6259 

8.0 6225 

9.0 6196 

10.0 ---
11.0 
--------

12.0 

13.0 
------------ ~-

14.0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

-------- ,-~~~~~~~ 

Sample 
Static 

Description Depth Core Scan Gamma Static Beta 
(Standard, Interval of Beta One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) cpm MS/MSD, 4.5, etc. 

QA Split) 
~~~~- -------- --------

---------

120 Standard 1.6 -2.1 6197 57 

90 Standard 2.1-3.1 6391 73 
--------

80 Standard 3.1 4.0 6410 70 
--------

100 Standard 5.0-6.0 6511 65 

100 Standard 6.0 -7.0 6440 ! 64 
------- ~~~~- .~~~~~~~. ---------

100 

70 
------------

80 

I--- N 

~ 
.~~~. ~~~~-~~~~ .~~ r-~~~ 

:----
r------r---------------- -A 

r-~~~~ 

~~~~- --------- ~~~~- f~~~ 

Page 2 of3 

~~~~~c~~~~~~~ --------

c o ; .- ... ....... , 
u ~ , 
.!! Eo- ~ 

Sample J.D. Number '0 c ~ 
PlD U 0 ' 

Reading 
~ -;) ; - .- ~ 
e.. ~ I 
EO: 
J3 ~ 

------------

0 No recovery 0.0 - 1.6 
--------

0 1 
0 TLS-SS-IA 1-17(1.6-2.1 )031010 1 

------------

0 TLS-S8-IA 1-17(2.1-3.1 )031010 5a 
------------

0 TLS-S8-IA 1-17(3.1-4.0)031 01 0 4 
---------

0 No recovery 4.0 - 5.0 

0 TLS-S8-IA 1-17(5.0-6.0)031 0 10 5 

0 TLS-S8-IA 1-17(6.0-7.0)031010 3 

0 
---------

0 
---------

0 
------------

0 ! 
-----------

0 
--------

0 
---------

r----tr---0 -------0 I ---
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lithe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn. SOS6-R or Fonn SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey F onn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAl-18 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-9-10 
14:40 
Zach Hill 
Joe Craig 

Northin 
Bore Hole Location (As listed in the SAP, Vol. 1) 1093259.22 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

Yes 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/187758 Ludlum 12/180411 
Detector Model and Serial No. Ludlum 44-10 / PR156393 Ludlum 44-9 / PR113654 
Calibration Due Date 10-19-10 2-23-11 
Detector Window 0 en or Closed Open NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6649 cpm 

Notes and Comments: 

Backgrounds: Gamma: 6933 cpm (Ludlum Model 2221) 

Beta: 32 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

_O_ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-9-10 
Date 

3-9-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Core Scan Beta 

Field Sample, e.g., Depth Gamma Reading 
Duplicate, 1.0-2.0; 3.5-(Feet) Reading 

(cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

0.0 

0.5 

1.0 6930 80 I Standard l.0 1.5 
------------

6800 120 I Standard 1.5 2.5 

6686 100 
-----------

6889 80 Standard 3.5 4.5 

4.5 

5.5 

6.5 

::i~-+ 
90 Standard 4.5 5.5 

6915 80 Standard 5.5 6.5 

~ 
- -

7.0 

8.0 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 
(cpm) (cpm) 

6566 62 

6772 63 

6858 71 

6733 68 

6323 75 

Page 2 of3 

PID 
Sample I.D. Number 

Reading 

0 No recovery 0.0 1.0 

0 l 
0 TLS-SS-IAI-18(1.0- 1.5)030910 

0 TLS-SB-IA 1-\8( 1.5-2.5)0309\ 0 

0 

0 TLS-SB-IAI-18(3.5-4.5)0309\O 

0 TLS-SB-IA 1-18(5.3-6.3)03091 0 

0 TLS-SB-IA 1-18(7.3-8.0)03091 0 

------+--

c 
.S: Qj 

tj ~ ~ 
~ r- :; 
o c ' 
U .S: 
:l) ~!1 _ 

- CJ Q..Qj 

E Q _ 
~ " ifJ 

5 

5a 

3 

4 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lithe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area ofthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfiII surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn SOS6-R or Fonn SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lfthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAl-19 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-9-10 
13:45 
Zach Hill 
Joe Crai 

Northin 
Bore Hole Location (As listed in the SAP, Vol. 1) 1093194.01 
Was the bore hole re-Iocated due to refusal? 

Yes 
Circle either Yes or No) 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/187758 Ludlum 12/180411 
Detector Model and Serial No. Ludlum 44-10/ PR156393 Ludlum 44-9 / PR113654 
Calibration Due Date 10-19-10 2-23-11 
Detector Window Open or Closed o en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 

Backgrounds: Gamma: 7254 cpm (Ludlum Model 2221) 

Beta: 35 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % % 
-=~-

_O_ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

Date 
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ARSEC Form HPM-3-6-\ 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

------- ,------------ ------- ----------

Sample St t' 15 ~ 
D . t' D h a IC .- Q,l 

Core Scan escnp Ion ept Gamma Static Beta ~ ~ * 
Core Scan Beta (Standard, Interval of 0 M' tOM' t S I I D N b = Eo- Z . ne IOU e ne IOU e amp e . . urn er 0 c '-' 

Depth Gamma Reading Field Sample, e.g., C t C t PID U.9 '"' 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading ..!! ·E 15 

(cpm) cpm MS/MSn, 4.5, etc. cpm cpm e Q § 
QA Split) Jil Z 

r------ ----------- ------------ ------- ----------

0.0 0 No recovery 0.0 - 0.4 
------J ----------- ------- ------- -- ------

0.5 6850 80 Standard 0.4 - 0.9 7119 58 0 TLS-SS-IAI-19(OA-0.9)030910 I 

I 1.0 7096 90 Standard 0.9 1.9 7093 89 0 TLS-SB-IAI-19(0.9-1.9)030910 5 

2.0 7325 80 Standard 1.9 2.9 6914 91 0 TLS-SB-IAI-19(1.9-2.9)030910 5a 
r------- ------- -----------

3.0 7156 60 Standard 3.0-4.0 6967 70 0 TLS-SB-IAI-19(3.0-4.0)030910 3 
---- ------- --------

4.0 7185 60 0 
---------J ---------- -------

5.0 7172 40 0 
--------- --- r----- ---------- 1-------- ---------- -------

6.0 7384 40 Standard 6.0 7.0 6842 79 0 TLS-SB-IAI-19(6.0-7.0)030910 4 
------- --------

7.0 7222 60 0 

8.0 ______-
----------- ---- ---------- ----------------- -------

9.0 --~ N 
----------+--- ---------- ---- ---------t------+------t-----f--------- ----------

10.0 ~ ____ ____=::~=_-_+-_--I---_+--------
11.0 ----__ 

12.0_ A -r-------
--~~~~---------------+--~ 

13.0 _______ 
------ ------------------ ----------- -----

14.0 _______ i 

15.0 --r----.! 
Page 2 of 3 
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lA-l through lA-~ ~amplmg l'rotocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area ofthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on US ACE ENG Form SOS6-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAl-20 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-10-10 

14:00 
Zach Hill 
Joe Craig 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1 1093237.78 1065924.34 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/187758 
Detector Model and Serial No. Ludlum 44-10 / PR156393 
Calibration Due Date 19-10 
Detector Window 0 en or Closed 

Yes 

Instrument 2 
Ludlum 12/ 180411 
Ludlum 44-9 / PRI13654 
2-23-11 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6256 cpm 

Notes and Comments: 
Backgrounds: Gamma: 7273 cpm (Ludlum Model 2221) 

Beta: 58 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 20.9 % 

co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

,.. fI .. I 't' - " 

3-10-10 
Date 

3-10-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample ]
-----

Core Scan Description 
Beta (Standard, 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Depth 
(Feet) 

Core Scan 
Gamma 
Reading 

(cpm) 

Reading Field 
cpm Duplicate, 

0.0 

0.5 

1.0 

1.6 
-----

2.6 

4.0 

5.0 

6.0 
r----

------

7282 
---------

7347 

7364 
-----

7544 
1-------------

7502 

7.0 7153 
---+---

8.0 

120 

190 

180 

MS/MSD, 
QA Split) 

------

Standard 

Standard 

Standard 

100 I __ Duplicate 

801 Standard 

1-----

-----

~----j-------
60 Standard 

~ ----- ----------- -----

l.l - 1.6 

1.6 2.6 

3.3 - 4.3 

4.8 - 5.8 

5.8 6.8 

9.0 N 

Static 
Gamma 

One Minute 
Count 
(cpm) 

7290 

7291 

7053 

6940 

I 

Static Beta 
One Minute 

Count 
(cpm) 

80 

78 

62 

54 

74 

68 

PID 
Reading 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~_4~------+---------~----_+----~ 
10.0 

11.0 

12.0 A 
--+ -----t------;----

-I---

-------

Page 2 of3 

1 Core I.D. Number I iAT-20-- n~ 

Sample I.D. Number 

No recovery 0.0 l.l 

! 
------

TLS-SS-IAI-20(l.I-I.6)031 0 10 

TLS-SB-IAI-20 (1.6-2.6)031010 

TLS-SB-IAI-20(3.3-4.3)03101O 
-----

No recovery 4.3 4.8 

TLS-SB-IAI-20( 4.8-5.8)031010 
-----

TLS-SB-IAI-20(5.8-6.8)031010(Chemical) 
-----

TLS-SB-IA 1-20(6.8-~)031 01 0 

8,0 

= .S; <I 

ti ~ 
~E
'0 J: 
U.S 
~ .~ 
Q.~ 
EC 

J3 

5 

3 

4 

~ 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment ofthe boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

l. The core surface [i.e., the top 6 inches ofthe current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the fITst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fITst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs»). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the tennination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAl-21 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-10-10 

11:10 

Joe Crai 
Northin 

Bore Hole Location As listed in the SAP, Vol. 1) 1093237.78 
Was the bore hole re-located due to refusal? 

Yes 
Circle either Yes or No 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/187758 Ludlum 12/180411 
Detector Model and Serial No. Ludlum 44-10 / PRl56393 Ludlum 44-9 / PRl13654 
Calibration Due Date 10-19-10 2-23-11 
Detector Window Open or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5427 cpm 

Notes and Comments: 
Backgrounds: Gamma: 7068 cpm (Ludlum Model 2221) 

Beta: 32 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: _0_% 20.9 % 

---,~ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the filllnative soil 
interface. 

3-10-10 
Date 

3-10-10 
Date 



             I- 84    

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6·J 
SOIL CORE GAMMA SljRVEY FORM 

I 
'.- I ; 
. ~m~ S t' 'I) .. I) I • Ia Ie ., escn tlOn c t \ -, . 

I . Core Scan i I' I' Gamma Stallc Beta 
I Co", Scan Beta (Standard, Ilitervalof 0 M' 0 M' ( '-" ne 1 mute ne mu e I Depth Gamma Reading Field Sample, e.g.. etC PID i (Fe<l) Reading I)uplicate, 1.0-2.0: 3.5- (~ou;) (CO,,:::; Reading 
1 (cpm) cp'n etc. I I' I 

I 1 QA Split) 
!-.. 

i ...... I ~ ~: 
~ k -
". 0 

Sample I.[). Number ;:;:/"""z 
C :: '-" 

r \ 0 ... 
'wi -- to,; 
~ .~ .Q

e Co" a 0 = 
'" Z '" 

~.(~rl_l_ 0 No "~'''L' j 00 04 __ 

I 05 i 6926 80: ",~n~"~ 0.4 ·0.9 I 6755 67 0 TL"-""-I"I-~I(04·0.9)03101() 1 

[

1 ... 1.0 [ 7155 1 : Sl""O,,(O 0.9 1.9 1 6916 53 0 TLS-Sr>-IAI-21 «()9~1:920~IOIO 5 I 

.. 20. I 7262 80 .~ 1.9 ·2.9 6R61 54 0 TLS·SlJ-IAI-21(1.9-2.9)031010 4 I 
I 3.0 ! 6961 80! 3.64.6 7028 &5 0 TLS.SlJ-IAI-21(i6.46)031010 I 

! '1.0 I i 0 No recovelY 4.0 - 4.'\ 
I 
I 4.5 7095 60 i 0 

3 

1""""--" ..... ~ 
. 5.5 , 711 & ~O . 0 

6.S-r 7212 90! Standard 6.5 7.0 7045 62'! 0 -Tl.S-SB-IAI-21(6:5~70)03101O 5~ .... 

:~ -'c- _ 1- . ! -- . 
.. __ ... 

I 0.0 : ---r- " .. ______ ... ! .. ________ .. 

! 110 ! ! -- -----r---- ..... __ . __ .... __ ... i 

I 12.0 I ! : A ----r--
13 .0 ! .. -------... -'_. 

14.0 -
15.0 - ... -. 

--_.. .... 
rage 2 of 3 

______ J 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural till, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the frrst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the frrst foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest ganrrna reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAl-22 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

Bore Hole Location (As listed in the SAP, Vol. 1 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

3-9-10 
15: 15 
Zach Hill 
Joe Crai 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/187758 
Detector Model and Serial No. Ludlum 44-10 I PR156393 
Calibration Due Date 10-19-10 
Detector Window Open or Closed o en 

Yes 

Instrument 2 
Ludlum 12/180411 
Ludlum 44-9 I PRll3654 
2-23-11 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4809 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6459 cpm (Ludlum Model 2221) 

Beta: 44 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

_O_ppm CO: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-9-10 
Date 

3-9-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 

2.0 6631 

3.0 6580 

4.0 

4.3 6406 

5.3 ! 6436 

6.3 6225 

7.3 6461 

8.0 ----10.0 

11.0 

12.0 

13.0 
----------

14.0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

-------------

60 Standard 2.3 -2.8 6443 73 
----------

120 Standard 2.8 - 3.8 6582 77 

80 Standard 4.3 - 5.3 6157 66 

100 Standard 5.3 ···6.3 6281 76 
----------

90 Standard 6.3 - 7.3 6369 73 
----------

60 Standard 7.3 8.0 6402 75 -- - I----- N ----I--- -1-----"-A 
----------

Page 2of3 

--------------

= ,-, 
.. 9. ~ ....: 
- Q,I Q,I ~ r...-
~r-0 

Sample I.D. Number o=~ PID U.S ~ 
Reading ~ .:a .Q 

c. ~ e 
e Q = I ~ Z 

0 No recovery 0.0 2.3 

0 1 , 

0 1 
0 TLS-SS-IA 1-22(2.3-2.8)030910 1 

0 TLS-SB-IA 1-22(2.8-3 .8)03091 0 4 
I 

0 No recovery 4.0 - 4.3 

0 TLS-SB-IA 1-22(4.3-5.3 )030910 3 
--------------

0 TLS-SB-IAI-22(5.3-6.3)030910 5 

0 TLS-SB-IA 1-22( 6.3-7.3)03091 O(Chemical) 
----------

0 TLS-SB-IA 1-22(7.3-8.0)03091 0 5c 

-------------

--I--- ------- ---r----... 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 ~ 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 ~ 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Fonn HPM-3-6-] 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Project Name: 

Soil Core I.D. Number: IAI-DOE-Bl 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal -HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6483 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6464 cpm (Ludlum Model 2221) 

Beta: 36 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

----",---ppm co: ---,,,--ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-]8-10 
Date 

3-18-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 6636 

1.0 7340 
-----------

2.0 6872 

3.0 7693 

4.0 

5.0 
~~~- -------- ~ ~ ~ 

6.0 8254 

7.0 8180 

8.0 

9.0 

10.0 7469 
-----------

11.0 7294 

12.0 

13.0 6436 

14.0 6766 

15.0 6968 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

60 Standard 0.4 0.9 

100 
-~~~ 

120 
------- ~~~~-

100 

,~~~~~ 

200 Duplicate 6.0 7.0 

200 Standard 7.0 8.0 

100 
r---~~~ 

120 
------- ~~~~-

160 Standard 13.0-14.0 
----------- ~ ~~~~ r-~~~ -----------

80 Standard 14.2 15.2 

80 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 

PID 

(cpm) (cpm) 
Reading 

----------

0 
~~~-

6349 42 0 

0 

0 
--------

0 

0 

0 

7986 292 0 
-----------

7159 110 0 

0 

0 

0 

0 
--------

0 

6518 73 0 

6660 57 0 

0 

Page 2 of3 

-------

Sa mple I.D. Number 

No recovery 0.0 0.4 
-------

TLS-SS-IAI-DOE· -B 1(0.4-0.9)031810 

= ,-, o _ 

;~~ 
u ~ 0 
~E-Z 
0=,-, 
U.S ~ 
~ .~ .= 
-ate e ~ = = Z fI1 

---------4----~ 

-----------

-----

----------

No recovery 4.0 - 6.0 

~ 
-------

TLS-SB-TAI-DOE -Bl(6.0-7.0)03181O 4 

TLS-SB-IAI-DOE -B 1(7.0-8.0)031810 5 
~~-

No recovery 8.0 - 10.4 

~ 
-----------

-----------

No recovery 12.0 -13.0 
~~~--

TLS-SB-IA I-DOl -B 1 (13.0-14.0)031810 2 
-----------

TLS-SB-IAI-DOE -B 1 (14.2-15.2)031810 3 
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment ofthe boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. Tfthe highest beta reading interval is the same as any ofthe above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the frrst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAI-DOE-B2 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 

Bore Hole Location As listed in the SAP, Vol. 1 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

3-17-10 
13:30 
Zach Hill 
Joe Craig 

Northin 
1093176.59 

Yes 

Survey Instrumentation 

Eastin 
1065818.4 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/187758 Ludlum 12 / 180431 
Detector Model and Serial No. Ludlum 44-10/ PR156393 Ludlum 44-9/193567 
Calibration Due Date 10-19-1 0 10-19-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6291 cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

ppm co: _0_ ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

•• tI • - I l' ~ 't: • Date 

" . .. \ Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

-------

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 
------

0.5 6490 
-----------

1.0 7821 

2.0 7346 
-----

3.0 7916 

4.0 

5.0 7099 

6.0 7592 

7.0 7776 
i-----

8.0 7116 

9.0 7100 

10.0 6527 

11.0 

----

I 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

---------------

-------------- - ----------

60 Standard 0.5 - 1.0 

40 Standard 1.0 -2.0 
----------

100 

120 Standard 3.0-4.0 

120 Standard 5.4 6.4 

100 Standard 6.4 7.4 

100 Standard 7.6 8.6 

60 

90 

80 

N 

-------

I: 

Static .9 ~ ;:' 
Gamma 

- QI QI 
Static Beta e.J1.. .... 

"::E- 0 

One Minute One Minute Sample I.D. Number 01:6 
Count Count 

PID U 0 I.. 

Reading 
.- QI 

(cpm) (cpm) 
~.~ ~ 
Co ~ S 
S Q :I 
1:<1 Z 00 

0 No recovery 0.0 0.5 

6986 46 0 TLS-SS-IA I-DOE-B2(.5-1.0)03171 0 I 

7153 47 0 TLS-SB-IAI '-R2( 1.0-2.0)03171 0 5c 

0 

7675 59 0 TLS-SB-IA I-DOE-B2(3.0-4.0)03171 0 4 

0 No recovery 4.0 5.4 
I 

----------

6856 58 0 TLS-SB-IA I-DOE-B2(5.4-6.4)03171 O(Chemical) 

7278 56 0 TLS-SB-IA I-DOE-B2(6.4-7.4)031710 5 I 
I 

---------------

7256 56 0 TLS-SB-IA I-DOE-B2(7.6-8.6)03171 0 3 

0 

0 
-----------

0 

0 

A 

... 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 



             I- 95    

ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IAI-DOE-B3 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 8490 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6468 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: --='--% 20.9 % 

ppm co: ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

Date 
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-------------

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 7684 
---------

2.0 9009 

3.0 8051 
-----------

4.0 

5.0 16590 
-------------

6.0 8570 

7.0 7109 

8.0 7525 

9.0 7683 

10.0 7281 

11.0 6359 
r----

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

-------------

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

---------

100 Standard 1.0 - 1.5 
----------

80 

180 Standard 2.5 3.5 

---------

1600 Duplicate 5.3 - 6.3 
-------------

160 Standard 6.3 -7.3 

100 

80 Standard 8.2 9.2 

80 

60 

160 

N 

<::ore !-I>. Number ~ IA1-DOE-B3 

-------------

c: .-, 
Static .9 ~ ~ 

..... <L.I <L.I 
Gamma Static Beta Col,. .... 

.!!E- 0 

One Minute One Minute Sample 1.0. Number QC:~ 
Count Count 

PID U 0 ,. 
.- <L.I 

Reading ~ .~ .c 
(cpm) (cpm) Q.~5 

5 ~ = 
~ Z 

0 No recovery 0.0 1.0 
-------------

0 
-------------

7379 65 0 TLS-SS-IA 1-DOE-B3( 1.0-1.5)03181 0 1 
----------

0 
-------------

7112 258 0 TLS-SB-IAI-DOE-B3(2.5-3.5)031810 5 
-------------

0 No recovery 4.0 - 5.3 
----------

17776 3538 0 TLS-SB-IAI-DOE-B3(5.3-6.3)031810 4 
-------------

6838 70 0 TLS-SB-IA I-DOE-B3( 6.3-7.3)031810 2 

0 

6626 51 0 TLS-SB-IA I-DOE-B3(8.2-9.2)03181O 3 
------------- -------------

0 

0 

0 

A 

-.... 
-------------
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6~ 1 , 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAI-Bl 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-26-10 

9:45 
Dennis Whitlock 
Joe Crai 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1 1093158.01 1065821. 931 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/190191 
Detector Model and Serial No. Ludlum 44-10 I PR240366 
Calibration Due Date 2-23-11 
Detector Window Open or Closed Open 

Yes 

Instrument 2 
Ludlum 12/186707 
Ludlum 44-9 / PR] 53297 
10-8-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 8800 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6076 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Backgrounds for IAI-Bl the same as IAI-B8 & B9 because sample table was not 
moved. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-26-10 
Date 

3-26-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample St t' § ;;; 
D " D h a IC ,- (Ii 

Core Scan escnptlOn ept Gamma Static Beta ~ ~ ~ 
Core Scan Beta (Standard, Interval of , , ~ Eo-< ~ 

D th G . F' Id S I One Mmute One Mmute PID Sample J.D. Number 0 c "-'" 
ep amma Reading Ie amp e, e.g., C t C t U ,9 r.. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading ~ .e ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ ~ 

QA Split) J5 :z. 

0.0 0 No recovery 0.0 0.7 

0.5 6433 60 Standard 0.5 1.2 6057 57 0 TLS-SS-IAI-BI(0.7-1.2)03261O 1 

1.0 6766 60 Standard 1.2 2.2 5660 53 0 TLS-SB-IAI-Bl(1.2-2.2)03261O 4 

2.0 6400 80 0 

3.0 6755 120 0 

4.0 0 No recovery 4.0 6.8 

5.0 O! 

6.0 O! 

7.0 7222 140 Standard 7.0 8.0 6492 70 0 TLS-SB-IAI-Bl(7.0-8.0)03261O 2 

8.0 0 No recovery 8.0 14.0 
....... t···~~~~~~~~~~~~~--~~--+-----~ 

9.0 O! 

10.0 O! 

11.0 O! 

12.0 O! 

13.0 O! I 

14.0 7019 300 Standard 14.0 15.0 6994 178 0 TLS-SB-IAI-BI(l4.0-15.0)032610 5 ! 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

----- --------- ---------

Sample St t' § ;::' 
D .. D h a IC .- QI 

Core Scan escnptlOn ept Gamma Static Beta 1i ~ ~ 
Core Scan Beta (Standard, Interval of . . = ~ i 

D h G F' Id S I ODe MIDute One MIDute PID Sample I.D. Number 0 = '-" 
ept amma Reading Ie amp e, e.g., C t C t U sa .. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( OUO) Reading i'5 1l 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm = ~ ~ 

QA Split) J'5 z 

15.0 6046 80 0 
--------- ---------

16.0 7057 100 Standard 16.3 -17.3 5959 59 0 TLS-SB-IAI-Bl(16.3-17.3)032610 3 

17.0 0 

18.0 ______ 

19.0 ~-__-
------------------------ r-------

20.0 --......~ 
21.0 -----------+----"'oo=~-----+--------+---------t----------+---------t- -------------

22.0 ______- -----------+---

23.0- -"""1'--. 
24.0 -----r-..-
25.0- ______- ------------+---

26.0- ~-
---------------~-------

27.0 ........ _____ 
----~,_--------~------~--~~--------------------------_4-------;8:; ______ 

29.0-_ ______ 
---------------------=~------------~------

30.0 ______ 

31.0 -______ 
-------- -1------ --------- ---------- ~...:::----

32.0 _________ ~ 
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form S056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAI-B2 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-29-10 
08:25 
Dennis Whitlock 
Mike Carlin 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1) 1093084.731 1065727.232 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221 / 190170 
Detector Model and Serial No. Ludlum 44-10/ PR242823 
Calibration Due Date 10/19/10 
Detector Window Open or Closed Open 

Yes 

Instrument 2 
Ludlum 12/229306 
Ludlum 44-9/ PR191714 
10-28-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4895 cpm 

Notes and Comments: 
Backgrounds: Gamma: 5919 cpm (Ludlum Model 2221) 

Beta: 38 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

co: a ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-29-10 
Date 

3-29-10 
Date 
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Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 
....... ~ I···· -----------

0.5 6301 

l.0 6218 
..... 

2.0 6292 

3.0 6017 
---------

4.0 

4.5 6391 

I 5.0 6273 
.... -

6.0 6392 

7.0 6369 
....... 1-.... ------------

8.0 

8.4 6167 

9.0 6227 

10.0 6542 
...... - .... ------------

I 11.0 6947 

I 12.0 

FOnD HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

---------

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

80 Standard 0.6 ~ 1.1 
-------- .... 1-.... ---------

60 

80 

60 

....... ~ I···· -----------

40 Standard 4.5 5.5 

40 
--------

80 

100 

.... - --------- _ ....... ---------

100 

80 
------------

40 Standard 10.0 11.0 

160 Standard 11.0 ~ 12.0 
--------- ...... ......... ---------

=: -Static .9 ~,.... 
... <1.1 

Gamma Static Beta (,/10. ... 
.S!E-Q 

One Minute One Minute Sample LD. Number o=:~ 
Count Count 

PlD U Q 10. 
.- <1.1 

Reading ~.~ .Q 
(cpm) (cpm) 

Q. ~ = = ~ ::I Ji Z 
------------ ---------

0 No recovery 0.0 0.6 
------------

6065 60 0 TLS-SS-IA I-B2(0.6-1.1 )032910 1 
-------- ---------

0 

0 
------------

0 
--------

0 No recovery 4.0 4.5 
----------- .... _ .... ------------

6446 58 0 TLS-SB-IA1-B2(4.5-5.5)032910 2 
-----------

0 
---------

0 
------------ ------------ ---------

0 
------------

0 No recovery 8.0 8.4 
-------- ---------

0 

0 

7115 178 0 TLS-SB-IA I-B2( 10.0-11.0)03291 O(Chemical) 
------------

6957 74 0 TLS-SB-IA I-B2( 11.0-12.0)03291 0 4 
--------- 1----... --------

0 No recovery 12.0 ~ 15.0 

Page 2 of 4 



             I- 104    

ARSEC 
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Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

--------------

Sample St t' ~ ;:: o . f D h a IC ... QJ 

Core Scan escnp IOn ept Gamma Static Beta 1i e ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t S I I D N b = Eo-< Z . ne mu e ne mu e amp e . . urn er <:> = '-' 

Depth Gamma Reading Field Sample, e.g., C t C t PID U.S t.. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading ~ '0 ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e Q § 

QA Split) ~ Z 

13.0 0 No recovery 12.0 15.0 

14.0 0 L 

15.0 6113 120 0 

16.0 0 No recovery 16,0 20.0 
......... ~----------------~ ..... ~----~ 

17.0 0 L 

18.0 0 L 

19.0 0 L 

20.0 6071 100 0 
--~--------~--------~--------+---------------------------------_4-------

21.0 6126 120 0 
.... ....... ------r---------r---------+--------r----------------------------------r~ ..... . 

22.0 6568 120 0 

23.0 6924 140 0 
r--------+---------r------~------------------------------_4------

24.0 6426 180 Standard 24.0 - 25.0 6304 115 0 TLS-SB-IAI-B2(24.0-25.0)032910 5 

25.06416 60 Standard 25.0 - 26.0 6481 65 0 TLS-S13-IAI-B2(25.0-26.0)032910 3 • 

26.0 6503 100 

27~ 6758 140 

28.0 N 

29.0 

30.0 A 
"----------
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one t'Oot segment of the boring (except t'Or the cores surface, which will 
include approximately the top 6-inches of the boring) at the f'Ollowing locations: 

I. The core surface [Le., the top 6 inches ofthe current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first t'Oot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fiJI placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
ofthe boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA1-B3 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-30-10 
08:00 
Dennis Whitlock 
Mike Carlin 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1 1093042.642 1065728.735 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

Survey Instrumentation 

Instrument I 
Meter Model and Serial No. Ludlum 2221/190170 
Detector Model and Serial No. Ludlum 44-10 / PR242823 
Calibration Due Date 10/19/1 0 
Detector Window Open or Closed 0 en 

Yes 

Instrument 2 
Ludlum 12 /229306 
Ludlum 44-9/ PR191714 
10-28-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6803 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6484 cpm (Ludlum Model 2221) 

Beta: 30 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

co: 0 ppm 

NOTE: Walk over scan after coring < 8K cpm. LA W s of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
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2909 North River Road 
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Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 6209 

2.0 6496 

3.0 6416 

4.0 

4.4 6662 

5.0 6710 
,----

6.0 6788 

7.0 6673 
r----

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, ctc. 
QA Split) 

120 Standard 1.2 1.7 

60 

80 

40 Standard 4.4 - 5.4 

60 

100 

160 Standard 7.0 8.0 

= .-, 
Static .~ Q) ..... 

... ell ell 
Gamma Static Beta " ~ ... .9:lE--0 

One Minute One Minute Sample J.D. Number o=~ 
Count Count 

PID U 0 ~ 
.- ell 

Reading ..9:: .~ .Q 
(cpm) (cpm) c. ~ e e Q = 

S3 Z 

0 No recovery 0.0 1.2 

0 t 
6194 64 0 TLS-SS-IAI-B3(l.2-1.7)0330 I 0 1 

0 

0 

0 No recovery 4.0 - 4.4 

6161 32 0 TLS-SB-IAI-B3( 4.4-5.4)033010 2 

0 

0 

6677 71 0 TLS-SB-IA 1-B3(7 .0-8.0)03 3010 5 

0 No recovery 8.0 13.5 

0 t 
0 t 
0 t 
0 t 
0 t 

Page2of4 
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ARSEC 
2909 North River Road 
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-~~~~ 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

r 14.0~ 
----------

7025 

I 15.0 6695 

16.0 

17.0 6897 
~~~- ------ ~~~-

18.0 6984 

19.0 6728 
---------- -~~~ ~~~~~-~~~~ 

20.0 
~ ..... 

~~ 

_~~L 
23.0 

24.0 
r~~~ -------

25.0 6637 

26.0 6668 

27.0 6654 

28.0 
~~~. ------

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

~~~-~~ ~,-----~~~~~ 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

Beta (Standard, Interval of 
One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

PID 
Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) 
Reading 

cpm MS/MSD, 4.5, etc. 
QA Split) 

120 Standard 13.5 14.5 7247 106 0 
~ ~~~~ r~~~~~ ~~~-~~ ~~~- f~~~~ ~~~-~~ 

80 0 

0 
--------- ---------

80 0 
------ ~~- ------- ~~- -------

40 0 

80 0 
-~~~ --------- ~ ~~~~~ 

0 
------ ------ -~~~~~ ------

0 

0 

0 
------ ~ ~~ f-~~~~~ ~~~-~~ ~ ~~~ r~~~~~~ ~~~-~~ ------

0 
~-

80 0 

100 Standard 25.9 26.9 6516 57 0 

60 
~~-

.~~~~. ~~~-~~~ .~~~ .~~~. ~~~-~~~ 
~~- ------- -------

N 

A 

------ .~~~ -------

Page 30f4 

------

= .S CJ ~ 
.... u 
~ "'" ~ 

Sample I.D, Number - Eo- , 
Q = ~ 
U .51 
~·5 . c. u 
~ ~, 

!J'l ' 

TLS-S B-IA I-B3( 13 .5-14.5)033010 4 

-----

No recovery 16.0 16.6 
--------- ------

----------

-----

r~~ ---------

No recovery 20.0 25.3 

~ 
-----

~ 

~ 

~ 
------

TLS-SB-IA I-B3(25.9-26.9)0330 1 0 3 
---------

------ ----------

------ ----------
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other p:ofessional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professionaljudgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e .. the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel basel The depth of the interface between the road and the soil like materials wiII be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAI-B4 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver' Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-29-10 
13:40 
Zach Hill 
Joe Craig 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1 1093046.024 1065764.059 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/190191 
Detector Model and Serial No. Ludlum 44-10 1 PR240366 
Calibration Due Date 2-23-11 
Detector Window Open or Closed o en 

Yes No 

Instrument 2 
Ludlum 12/186707 
Ludlum 44-91 PRI53297 
10-8-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4238 cpm 

Notes and Comments: 
Backgrounds: Gamma: 4986 cpm (Ludlum Model 2221) 

Beta: 39 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

co: _0_ ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-29-10 
Date 

Date 



             I- 111    

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

l.0 4938 

2.0 5057 

3.0 5025 

4.0 5177 

5.0 5116 

6.0 5171 

7.0 5255 

8.0 

9.0 6274 

10.0 5469 

1l.0 5675 

12.0 

13.0 5161 

14.0 5858 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta (Standard, Interval of Beta One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

PID 
Duplicate, 1.0-2.0; 3.5- Reading 

(cpm) (cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

0 

0 

50 Standard l.7 - 2.2 5519 36 0 

60 0 

40 0 

100 Standard 4.0-5.0 5193 50 0 

160 0 

100 0 

100 0 

0 

80 Standard 9.0 - 10.0 5925 48 0 

120 Standard 10.0 - 1l.0 6100 66 0 

260 Standard 1l.0 - 12.0 6075 394 0 

0 

100 0 

120 0 

Page 2 of 4 

I Core I.D. Number I IA1-B4 ~ 

= ,.-., 
.9 ~ ~ - ~ ~ ~ J. -,.S:!E-<0 

Sample 1.0. Number o=~ 
U 0 J. .- ~ .£ .~ .,Q 

c. ~ e e ~ = 
~ :z: 

No recovery 0.0 - l.7 

! 
TLS-SS-IA1-B4( 1.7-2.2)03291 0 1 

TLS-SB-IA1-B4(4.0-5.0)032910 2 

No recovery 8.0 - 9.0 

TLS-SB-IA1-B4(9.0-10.0)032910 4 

TLS-SB-IA1-B4(lO.0-11.0)03291O(Chemical) 

TLS-SB-IA1-B4(ll.0-12.0)03291O 5 

No recovery 12.0 - 12.8 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Depth 
(Feet) 

15.0 

16.0 

17.0 

18.0 

19.0 

20.0 

21.0 

22.0 

23.0 

24.0 

25.0 

26.0 

27.0 

28.0 

29.0 

30.0 

31.0 

Core Scan 
Gamma 
Reading 

(cpm) 

5307 

5241 

5620 

5907 

5382 

5497 

4950 

5057 

5180 

5290 

Core Scan 
Beta 

Reading 

cpm 

100 

80 

120 

160 

80 

80 

80 

60 

60 

40 

r--------j -----~ 

I Core 1.0. Number IiA1-B4 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

N 

Static 
Gamma 

One Minute 
Count 
(cpm) 

Static Beta 
One Minute 

Count 
(cpm) 

Page 3 of4 

PID 
Reading 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

Sample 1.0. Number 

No recovery 16.0 - 17.0 

No recovery 20.0 22.3 

~ 

TLS-SB-JA I-B4(25.2-26.2)03291 0 

= -.9 <I.l -
- <I.l U :r. 
~E-< 
Q = 
U .9 t 

<I.l .l!l "Q "Q.as e e Q = 
e/I Z 

'J:i. 

3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-1 through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 -- 0.5 feet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IAI-B5 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

0003 

Yes ~ 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4166 cpm 

Notes and Comments: 
Backgrounds: Gamma: 5188 cpm (Ludlum Model 222l) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 

ppm co: _0_ ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

3-26-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

---------------

Sample St t' ~ ~ 
D .. D h alC .- <lol 

Core Scan escnptlOn ept Gamma Static Beta li ~ ~ 
Core Scan Beta (Standard, Interval of . . = E-o i 

D h G F' Id S I One Mmute One Mmute PID Sample LD. Number 0 = '-' 
ept amma Reading Ie amp e, e.g., C t C t U .::: "-

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( OUD) ( oun) Reading -a'~ ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm E ~ § 

QA Split) ~ Z 

0.0 0 No recovery 0.0- 1.3 

0.5 0 1 

1.0 5040 100 Standard 1.3 1.8 4771 51 0 TLS-SS-IA1-B5(1.3-1.8)032610 1 

2.0 5142 60 0 
r---------T_--------+-------~----------------------------------T_----~ 

3.0 5250 110 0 

4.0 0 No recovery 4.0 - 5.0 
----------------

5.0 5047 90 Standard 6.0 7.0 5034 45 0 TLS-SB-IAI-B5(6.0-7.0)03261O 2 
-------------------

6.0 5351 70 0 

7.0 5709 100 0 

8.0 0 No recovery 8.0 - 13.0 
----------------

9.0 0 1 

10.0 0 1 
I 

11.0 0 1 

12.0 0 1 

13.0 0 1 
----------------

14.0 5640 60 Standard 14.0 - 15.0 5879 71 0 TLS-SB-IAI-B5(l4.0-15.0)032610(Chemical) 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

15.0 5760 

16.0 
1--

17.0 

18.0 

19.0 5203 

20.0 
------------

21.0 

22.0 

23.0 

24.0 5359 

25.0 5430 

26.0 5339 

27.0 5442 

28.0 
1------------

29.0 
-

30.0 

31.0 

32.0 
~----

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

---------

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

------------

100 Standard 15.0 16.0 

-------------

60 

---------

------------

80 Standard 24.0-25.0 
---------

110 Standard 25.0-26.0 

50 

90 

[Corei.D~Bum~ 

--------- ---------

Static 
Gamma Static Beta 

One Minute One Minute Sample I.D. Number 
Count Count 

PID 

(cpm) (cpm) 
Reading 

-------------

5954 88 0 TLS-S8-IA I-B5( 15.0-16.0)03261 0 

0 No recovery 16.0 - 19.5 

0 ~ 
------------

0 ~ 

0 

0 No recovery 20.0 - 24.0 

0 ~ 

0 ~ 

0 ~ 

5063 56 0 TLS-SB-IA 1-B5(24.0-25.0)03261 0 
-------------

5096 46 0 TLS-SB-IAI-B5(25.0-26.0)032610 

0 

0 

-
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these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. Tfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Tfthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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Soil Core I.D. Number: IAI-B6 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6409 cpm 

Notes and Comments: 
Backgrounds: Gamma: 5111 cpm (Ludlum Model 2221) 

Beta: 36 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: o ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample. § ,-., 
D 

.. Static ... ~ .-
Core Scan escrlptlon Depth Gamma Static Beta ~ ~ ~ 

Core Scan Beta (Standard, Interval of . . = Eo-< i 
D h G F' Id S I One Mmute One Mmute PID Sample I.D. Number 0 c '-' 

ept amma Reading Ie amp e, e.g., C t C t U .9 J. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( OUD) Reading i'~ ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm E ! § 

QA Split) J5 Z 
f----- --------------------

0.0 0 No recovery 0.0 - 1.1 

0.5 0 ~ 
c------ ---------------

1.0 5032 80 Standard 1.3 1.8 4997 I 45 0 TLS-SS-IA I-B6(1.3-1.8)032610 1 
------------------

2.0 5181 60 0 
------.~--~--------~---------r------~f__--------------------------------~----~ 

3.0 5220 70 0 
--------------

4.0 0 No recovery 4.0 - 5.0 

5.0 5360 90 0 2 

6.0 5170 60 Standard 6.1 7.1 5549 39 0 TLS-SB-IAI-B6(6. 1-7. 1)032610 

7.0 5530 90 0 ! 
-------- ---------------

8.0 0 No recovery 8.0 - 8.7 

9.0 5285 80 0 
--------------------

10.0 5585 100 0 

11.0 5764 110 0 
c---- --------------

12.0 0 No recovery 12.0 - 13.4 

13.0 5315 60 0 
------.-------~-------r---------+_------_r--------------.--------------. 

14.0 5597 90 0 

Page 2 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

------- -------- ------- -------

Sample St t' § ~ 
D .. De h a IC .- <II 

Core Scan escnptlOn pt Gamma Static Beta ~ e ~ 
Core Scan B (Standard, lnterval of . . = F- ~ 

D h G eta F' Id S I One Mmute One Mmute PID Sample LD. Number 0 = '-" 
cpt amma Reading Ie amp e, e.g., C t C t U.:: -

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( ouo) ( oun) Reading ~ '0 ] 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm ~ Q § 

QA Split) ~ z 

15.0 5696 100 Standard 15.0-16.0 5141 86 0 TLS-SB-IAI-B6(l5.0-16.0)032610 4 
------- -------

16.0 0 No recovery 16.0 - 16.8 

17.0 5355 70 0 
----------- ----------- 1--------- ----------

18.0 5577 60 0 
---- ------- ----c--

19.0 5405 80 0 
------- -------

20.0 0 No recovery 20.0 - 22.0 
------ ---------- -----------

21.0 O! 
,-------+------ --------- ------- -------------------+----

22.0 5320 100 0 
-------------l---------- ---------- -------

23.0 5498 80 0 
,----- ----------

24.0 0 No recovery 24.0 - 25.7 
------1 ----------- ----------+------ ------- ---------

25.0 O! 

26.0 5403 90 0 
r-----r-----+-----r--------------

27.0 5568 120 Standard 27.0 28.0 5587 60 0 TLS-SB-IAI-B6(27.0-28.0)032610 5 
r------\------+---------I ----------- -----------1-- ------- ----------

28.0 5047 70 0 

29.0 5201 110 Standard 29.0 - 30.0 5148 58 0 TLS-SB-IAI-B6(29.0-30.0)032610 3 

30.0 5348 80 0 
------------,------- ---------- -- -----------

3l.0 5426 100 

32.0 _ _ __ ~ _____ ~ _______ ~ _____ ~ ______ -L ____ ~ ____ ~ _______ L_ ___________________ -L __ _ 
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, . 
ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the fIrst foot just inside the saturated zone 
3. A sample from the fIrst foot of native soil below the landfIll waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Tfthe 

highest gamma instrument reading interval is the same as any of the above three fLxed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fIll, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches ofthe current landfIll surface (0.0 - 0.5 feet bgs)]. Tflhe boring location is on 
the access road, then the sample will be from the fIrst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Tfthe highest beta reading interval is the same as any of the above three fIxed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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Project Name: 

SOIl Lore I.D. Number: IAI-lS'/ 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 

Bore Hole Location (As listed in the SAP, Vol. 1 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

3-29-10 
08:20 
Zach Hill 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221 / 190191 
Detector Model and Serial No. Ludlum 44-10 / PR240366 
Calibration Due Date 2-23-11 
Detector Window Open or Closed 0 en 

Eastin 
1065900.095 

Yes 

Instrument 2 
Ludlum 12/ 186707 
Ludlum 44-9 / PR153297 
10-8-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 6643 cpm (Ludlum Model 2221) 

Beta: 26 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

I-hS: _0 _ ppm CO: 0 ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area 00 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Signa J;1I f • 

3-29-10 
Date 

3-29-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

I ----------C---- D Sa~Ptl~ D h Static .9 <II ::-

. Core Scan escnp IOn ept Gamma Static Beta li e .a 
Core Scan (Standard, Interval of . . = Eo-- ~ 

D h G Beta F' Id S I One Mmute One Mmute PID Sample I.D. Number 0 = '-' 
ept amma Reading Ie amp e, e.g., C t C t U .~ '"' 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a'5 ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ § 

QA Split) Jl Z 

0.0 0 No recovery 0.0 0.8 
----- -----------

0.5 0 ~ 
-------------1-------------,----- --------- -------- ------- --------- -----------------

1.0 7209 80 Standard 0.8 1.3 6441 58 0 TLS-SS-IA1-B7(0.8-1.3)03291O 1 

2.0 7254 80 0 
------------ ------------

3.0 7607 100 0 
--~----~-----------------------------+--~ 

4.0 7115 100 0 No recovery 4.0 4.3 
---------1------- -----

5.0 7428 50 0 

6.0 7167 120 Standard 6.0 -7.0 7080 72 0 TLS-SB-IAI-B7(6.0-7.0)03291O 5 
------------+--------- --------- --------

7.0 8110 100 Standard 7.0 8.0 6914 61 0 TLS-SB-IAI-B7(7.0-8.0)032910 4 

8.0 0 No recovery 8.0 10.0 

9~ 0 ~ 
------- --------- --------------1-------- --------- --------- 1----------------------------1------1 

10.0 7183 100 Standard 10.0 11.0 7116 47 0 TLS-SB-IA1-B7(1O.0-11.0)032910(ChemicaJ) 

11.0 7521 100 0 
r---------- ------------ ------------ 1---------+---------- ---------

12.0 0 No recovery 12.0 - 13.6 
----------- c---------- -----------

13.0 0 ~ 
--------- --------- ,-------------- --------- t----------------------------+--------I 

14.0 7101 80 Standard 13.6 14.6 7071 51 0 TLS-SB-IAI-B7(l3.6-14.6)032910 2 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

--------- --------- ,--------- ---------

Sample St t' § =-D .. D h alc .- <1/ 
Core Scan escnphon ept Gamma Static Beta ~ ~ ::: 

Core Scan B (Standard, Interval of . . = Eo-< ~ 
D h G eta F' Id S I One Mmute One Mmute PID Sample I.D. Number 0 = '-' 

ept amma Reading Ie amp e, e.g., C t C t U .2 '-
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( OUIl) Reading .£ '0 ~ 

(cpm) cpm MS/MSD, 4.5, etc. cpm cpm i§' Q § 
QA Split) r;5 Z 

14.6 7456 90 0 
---------------- --- ----------- f----- ----------- f----- ---------- -------

16.0 0 No recovery 16.0 - 22.7 
------ --------- ---------

17.0 O! 
------- -------------- ---------

18.0 O! 
------ --------- ---------

]9.0 O! 

20.0 O! 
--------------- ------- -------

21.0 O! 
--------- ------------------ -------

22.0 O! 
--------- -- ------- ------- ----------

23.0 7677 100 0 

24.0 0 No recovery 24.0 - 26.2 
--------------- r---- ---------- f----- --------- i------- --------- -------

25.0 O! 
--------- ------------ .----- ------ ----------

26.0 7157 80 Standard 26.5 27.5 6978 82 0 TLS-SB-IA1-B7(26.5-27.5)032910 3 
--------- --------

27.0 6815 80 0 
-------r-----~-----t-----r-----------------------------------4_------

28.0 - N 
--- ---~----------_+--------~r--

29.0 

30.0 

I 31.0 A 
-+----------- -

L~2.0____ ,.. 
Page30f4 

'----"=~~_::I~._::D. Number I IA1-B7 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample colIected wiII include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 ~ 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 ~ 0.5 feet bgs»). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAI-B8 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliverv Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-26-10 

Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1 1065944.995 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/190191 
Detector Model and Serial No. Ludlum 44-10 I PR240366 
Calibration Due Date 2-23-11 
Detector Window Open or Closed o en 

Yes 

Instrument 2 
Ludlum 12/186707 
Ludlum 44-91 PR1532S7 
10-8-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6459 cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

H2S: 0 ppm co: ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Backgrounds for IAI-B8 the same as IAI-Bl & B9 because sample table was not 
moved. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-26-10 
ate Qj. J J ,. I 

Signa I l;1' II' 

3-26-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 6435 

2.0 6077 

3.0 6129 

4.0 

5.0 

6.0 

7.0 6717 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

40 Standard 1.5 - 2.0 

40 

60 Standard 3.0 -4.0 

100 Standard 7.0-8.0 

I Core I.D. Number I IAI-B8 

= -Static .E aI ....-I ..... ~ ~ 

Gamma Static Beta CJ '"' ..... ,.S:!E-<0 
One Minute One Minute Sample I.D. Number o=~ 

Count Count 
PID U 0 '"' .- ~ 

Reading ~ .~ .Q 
(cpm) (cpm) c. ~ e e ~ = 

J3 :z 

0 No recovery 0.0 - 1.5 

0 1 
6087 43 0 TLS-SS-IA I-B8(1.5-2.0)03261 0 1 

0 

5938 51 0 TLS-SB-IAI-B8(3.0-4.0)032610 5 

0 No recovery 4.0 - 6.3 

0 1 
0 1 

6432 57 0 TLS-SB-IAI-B8(7.0-8.0)032610 2 

0 No recovery 8.0 - 24.0 

0 1 
0 1 
0 1 
0 1 
0 1 
0 1 

Page 2 of 4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

15.0 

16.0 

17.0 

18.0 

19.0 

20.0 

21.0 

22.0 

23.0 

24.0 6308 

25.0 6172 

26.0 6355 

27.0 6793 

28.0 

29.0 

30.0 

31.0 

32.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

---_._--

Sample Static 
Core Scan Description Depth 

Gamma Static Beta 
(Standard, Interval of Beta One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) cpm MSIMSD, 4.5, etc. 

QA Split) 

100 Standard 24.0 25.0 5971 53 

60 

40 

40 Standard 27.0- 28.0 5963 48 

--r------ -

Page 3 of 4 

c ,-., 
.9 Q,I .... 

- <Iol <Iol 

<U __ 

.l!!E--Q 
Sample LD. Number oc~ PID U.S: -

Reading .l!! .~ II 
c. t a a Q c 

J5 Z 

0 No recovery 8.0 24.0 

0 t 
0 t 
0 t 
0 ! 
0 ! 
0 ! 
0 ! 
0 ! 
0 TLS-SB-IAI-B8(24.0-25.0)032610 3 

0 

0 

0 TLS-SB-IA I-B8( 16.3-17 .3)032610 4 

-- -- -
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot ofmitive soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area ofthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn SOS6-R or Fonn SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAI-B9 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-26-10 

Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1 1065946.135 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

Yes 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/190191 udlum 12/186707 
Detector Model and Serial No. Ludlum 44-10 I PR240366 Ludlum 44-9 1 PR153297 
Calibration Due Date 2-23-11 10-8-10 
Detector Window 0 en or Closed o en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5954 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6076 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 
--"'-"-

% 20.9 % 

ppm co: 0 ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Backgrounds for TAI-B8 the same as TAI-BI & B8 because sample table was not 
moved. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-26-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample St t' § ;:;-
D .. D h a IC .- Ilol 

Core Scan escnptlOn ept Gamma Static Beta i ~ ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t Sam I I D N b = Ii": . ne InU e ne IllU e p e . . urn er 0 = '-" 

Depth Gamma Reading Field Sample, e,g., C t C t PID U .:= lo. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a ·5 ~ 
(cpm) cprn MS/MSD, 4.5, etc. cpm cpm e ~ § 

~S~O ~ Ii": 

0.0 0 No recovery 0.0 - 1.2 

0.5 O! 

1.0 6603 40 Standard 1.2 1.7 6253 53 0 TLS-SS-IAI-B9(1.2-1.7)03261O 1 

2.0 6661 100 Standard 1.7 2.7 6372 50 0 TLS-SB-IAI-B9(1.7-2.7)032610 5 

3.0 6958 60 0 
.............. _--+----------------------------------+ .... 

4.0 0 No recovery 4.0 - 5.4 

5.0 6506 100 Standard 6.0 7.0 6932 65 0 TLS-SB-IAl-B9(6.0-7.0)032610 2 

6.0 7157 80 0 

7.0 6653 60 0 

8.0 0 No recovery 8.0 - 9.0 

9.0 6710 60 0 

10.0 7003 40 0 

11.0 7118 80 0 

12.0 0 No recovery 12.0···14.2 
---------------------

13.0 O! 

14.0 6989 120 0 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

-~~ ~ ~ ~ ~ ~ ~~~ -~~~~ ~ ~ ~~~~-~~~~ ~ ~ ~~ r--~~ ~ ~ ~ ~ ~ ~~~~-~~~~ 

Sample St t' I ~ =-
D . f D th a IC .- ~ 

Core Scan escnp Ion ep Gamma Static Beta ~ '" ~ 
Core Scan B (Standard, Interval of , . = f:-< ~ 

D h G eta F' Id S I One Mmute One Mmute PID Sample J.D. Number Q = '-" 
cpt amma Reading Ie amp e, e.g., C t C t U.s: '" 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a .~ ~ 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e Q § 

QA Split) Jil :z 
~~~~-~~~~ ~ ~~~~~ -~~~~~~ ~~~~-~~~~ ~~~-~~~~ 

15.0 6610 40 0 
~ ~ ~ ~~~~-~~~~ ~ ~ ~ ~ ~~~- .~ ~ ~. ~ ~ ~ ~~~~-~~~~ ~ ~ ~~~~- ~ ~ ~ ~~~-~~~~ 

16.0 0 No recovery 16.0 17.6 

17.0 7503 120 Standard 17.6 ·18.6 6543 75 0 TLS-SB-IA1-B9(l7.6-18.6)032610 4 

18.0 O! 
... ~~~~- .~ ~ ~. ~ ~ ~~~~-~~~~ ~ ~ ~~~~-~~~~ ~ ~ ~ ~~~~-~~~~ 

19.0 7418 80 Standard 19.0 20.0 6527 60 0 TLS-SB-IAI-B9(l9.0-20.0)032610(Chemical) 
-------- --------- ------------

20.0 6930 60 0 
~-~~~~ ,--~~~~~~ ~~~~-~~~~ 

21.0 6431 80 Standard 21.0-22.0 5979 58 0 TLS-SB-IAI-B9(l6.3-17.3)032610 3 

~~ 7~2 100 0 
~~~-~~~~ ~~~-~~~~ f------+------------------l----

23.0 6757 60 0 

24.0 r-----. 
25.0 -~-

26.0 ------r--
27.0- ----:---- ~~~~-------~+----

28.0 --_____-
~~~~~~- .~~. ~~~~~~~-~~~~ ~~~~~~~-~~~~ ~~~~~~~-----+----

29.0 ------r-
I------t~~~~----___t-----__t ~~~~-~~~~~~~- .~~~~~~. ~~~~-~~~~ +-----+-----+----+::=.. ........ =----------------1-----

30.0 _______ 

31.0 _______ 
,-~~~~~ ~ ~ ~ ~ ~ ~~~~-~~~~ -~ ~ ~ ~ ~ ~ ~~~~-~~~~ 

32.0 --I----.. 
~~~~~~~-~~~~ -~~~ ~~~~~~~-
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs»). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soi11ike materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the .!1ighest reading. lithe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

FOnTI HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: !AI-BIO 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-29-10 

10:15 
Zach Hill 
Joe Craig 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1) 1093129.826 1065772.702 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Survey Instrumentation 

Yes 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/190191 Ludlum 12 / 186707 
Detector Model and Serial No. Ludlum 44-10 / PR240366 Ludlum 44-9 / PR153297 
Calibration Due Date 2-23-11 10-8-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 5634 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

ppm co: ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

r .... 'f:" y, t 

3-29-10 
ate 

Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

1.0 5975 

2.0 5452 

3.0 6167 

4.0 

5.0 6656 

6.0 6973 

7.0 6656 

8.0 

9.0 

10.0 

11.0 

12.0 6097 

13.0 6359 

14.0 6879 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

70 Standard 1.0 - 1.5 

60 

180 Standard 3.0 4.0 

100 

240 Standard 6.6 7.6 

160 

-------------

140 

120 

120 

= -Static _= ~ l""""i ..... ~ ~ 

Gamma Static Beta u ....... 
~~Q 

One Minute One Minute Sample I.D. Number Q=~ 
Count Count PID U Q .. .- ~ 

Reading ~.~ ,t;. 
(cpm) (cpm) C.~8 

8 Q = 
~ Z 

-------------

0 No recovery 0.0 - 1.0 

0 l 
------------------

5463 35 0 TLS-SS-IA1-BlO(1.0-1.5)032910 1 

0 

6434 85 0 TLS-SB-IAI-B 1 0(3.0-4.0)03291 0 5 

0 No recovery 4.0 - 5.2 

0 
-------------

6445 105 0 TLS-SB-1A1-B 1 0(6.6-7.6)03291 0 2 

0 
------------------

0 No recovery 8.0 - 12.0 

0 l 
------------

0 l 
0 l 
0 

0 l 
0 

Page 2 of 4 



             I- 136    

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

-----

15.0 7301 

16.0 
,--------

17.0 

18.0 

19.0 

20.0 

21.0 

22.0 

23.0 6738 

24.0 6053 

25.0 5918 

26.0 5929 

27.0 6107 

28.0 I--

29.0 

30.0 

31.0 

32.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

--------------

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSfMSD, 4.5, etc. 
QA Split) 

180 Standard 15.0 - 16.0 
----------

160 

120 

100 Standard 25.1 26.1 

80 

60 

N 

I Cof!I·J)· Number I IAI-BI0 

------

= -Static .S: t ..... .... ~ 

Gamma Static Beta !i:: I. '"' _E-<o 
One Minute One Minute Sample 1.0. Number o=~ 

Count Count 
PID U ° I. .- ~ 

Reading ~ .fa .c 
(cpm) (cpm) c.!i::e 

e ~ = 
~ Z 

6452 60 0 TLS-SB-IA I-B 1 0(15.0-16.0)032910 4 
------------

0 No recovery 16.0 23.0 
----------

0 ! 
------

0 ! 
0 ! 
0 ! 
0 ! 
0 ! 

---------------

0 
-----------

0 
----------

6028 51 0 TLS-SB-IAI-B 10(25.1-26.1)032910 3 
--------------

0 

0 

A 
-----

,.. 

Page 3 of 4 



             I- 137    

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of nati ve soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. Tfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in trle area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 



             I- 138    

ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port AI LA 70767 

Project Name: 

Soil Core I.D. Number: IAt-Btt 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4951 cpm 

Notes and Comments: 
Backgrounds: Gamma: 5182 cpm (Ludlum Model 2221) 

Beta: 34 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: 0 ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-26-lO 
Date 

3-26-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

l.0 

2.0 5215 

3.0 5311 

4.0 

5.0 5292 

6.0 5788 

7.0 5902 

8.0 

9.0 

10.0 

1l.0 

12.0 

13.0 

14.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Description Depth Core Scan Gamma Static Beta 
(Standard, Interval of Beta One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

PID 
Duplicate, 1.0-2.0; 3.5- Reading 

cpm MSIMSD, 4.5, etc. 
(cpm) (cpm) 

QA Split) 

0 

0 

0 

90 Standard l.8-2.3 5134 38 0 

70 0 

0 

70 Standard 5.5 -6.5 5798 61 0 

80 0 

70 0 

0 

0 

0 

0 

0 

0 

0 

Page 2 of 4 

I Core I.D. Number I IA1-B11 ~ 

= ,-.., 
.S ~ ~ 
.... <lI <lI 
~ -.... ~E-<0 

Sample LD. Number o=~ U .S; _ 
~.~ ~ 
c. ~ E 
E Q = 
J5 Z 

No recovery 0.0 - 1.8 

1 

1 
TLS-SS-IA1-B11(l.82.3)03261O 1 

No recovery 4.0 - 5.5 

TLS-SB-IA1-B11(5.5-6.5)03261O 2 

No recovery 8.0 - 20.6 

1 

1 

1 

1 

1 

1 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

------------- ------------- --------------

Sample St t' g =-
D ,. D h a IC .- <U 

Core Scan escnptIon ept Gamma Static Beta i ~ !l 
Core Scan B (Standard, Interval of . . = f-o i 

D h G eta F' Id S I One Mmute One Mmute PID Sample I.D. Number 0 = '-' 
ept amma Reading Ie amp e, e.g., C t C t U.S I. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oon) ( oun) Reading -a ·e ] 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm S ~ ~ 

QA Split) ~ Z 

15.0 0 No recovery 8.0 - 20.6 
-----------

16.0 O! 

17.0 O! 
....... r--------------------------------~r------

18.0 O! 
...... ------1 ...... -.... . ..... --------------------...... . 

19.0 O! 

20.0 O! 

21.0 5761 90 0 

22.0 5960 80 Standard 22.0 - 23.0 5546 76 0 TLS-SB-IA1-B 1 1 (22.0-23.0)03261O(Chemical) 
..... -.... . .... -.... . ..... ----f-----

23.0 6264 80 Standard 23.0 24.0 6675 139 0 TLS-SB-TAI-Bll(23.0-24.0)032610 4 

24.0 0 No recovery 24.0 - 28.0 

25.0 O! 

26.0 O! 

27.0 O! 

28.0 5287 60 0 
... _.... . .... _,-.... 

29.0 5464 110 Standard 29.1- 30.1 5221 53 0 TLS-SB-IA1-Bll (29.1-30.1}03261O 3 

30.0 5518 90 Standard 30.1 31.1 5236 43 0 TLS-SB-IAI-Bll(30.1-31.1)032610 5 

31.0 5395 50 

32.0 "1\1> 
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IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches ofthe boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAI-B12 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-30-10 
09:50 
Dennis Whitlock 
Mike Carlin 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1 1093018.021 1065704.624 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. 190170 
Detector Model and Serial No. Ludlum 44-10 1 PR242823 
Calibration Due Date 10119/10 
Detector Window 0 en or Closed 0 en 

Yes 

Instrument 2 
Ludlum 12 1229306 
Ludlum 44-91 PR191714 
10-28-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7207 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6438 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: -==--% 

ppm co: 0 ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-30-10 
ate 

3-30-10 
Date 
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Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 
------- ~~~-

1.0 6534 

2.0 6390 
--------- -~~~ 

3.0 6480 

4.0 
r--~~~~~~ 

5.0 

6.0 

7.0 6552 
-------

8.0 

9.0 

10.0 
-------

11.0 

12.0 

13.0 6577 
,---~~~ 

14.0 6771 
~~~- -------

Fonn HPM-3-6-J 
SOIL CORE GAMMA SURVEY FORM 

-------

Sample Static 
Core Scan Description Depth 

Gamma Static Beta 
(Standard, Interval of Beta One Minute One Minute 

Reading Field Sample, e.g., 
Count Count Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) cpm MS/MSD, 4.5, etc. 

QA Split) 
----------

-------- -~~~~~~ -------

60 Standard 1.2 1.7 6957 69 

80 

40 
------- ~-

-~~~~~~ --------

70 Standard 7.0 8.0 6322 50 
~~~~~~- ---------

I---~~~ 

100 
-------- ~ ~~~ I-~~~ -------- -------

80 

Page 2 of 4 

---------

= -.. 9. \1,,} ...... 
..... <1.1 <1.1 
(,I ..... 

..2E- 0 

Sample I.D. Number ==~ PID U 0 lo. 
.- <1.1 

Reading ~ .!3 .t::J 
Q. ~ E 
E ~ = J3 :z 

0 No recovery 0.0 - 1.2 
----------

0 1 
-------- ~ ~ ~ ~ r-~~~~ ------- ----------

0 TLS-SS-IA 1-B 12(1.2-1.7)033010 1 
-------

0 
----------

0 
------- ----------

0 No recovery 4.0 7.0 

0 1 
----------

0 1 
-------

0 TLS-SB-IAI-B12(7.0-8.0)033010 2 

0 

0 No recovery 8.0 - 12.6 

0 1 
-------

0 1 
--------

0 1 
----------

0 
--------

0 
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Form HPM-3-6-1 
SOfL CORE GAMMA SURVEY FORM 

-----------------

Sample St t' 6 =-
D . f D h a IC .- Q,j 

Core Scan ~scrlp Ion ept Gamma Static Beta ~ ~ 
Core Scan Beta (Standard, Interval of .. S I I D N b = E-

D th G F' Id S I One MlDute One MIDute PID amp e . . urn er c \: 
ep amma Reading Ie amp e, e.g., C t C t U .S: I.. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i'5 15 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ ~ 
____________ QA Split) rJ3 :z: I 

15.0 6809 100 0 
------------

16.0 0 No recovery 16.0 17.0 

17.0 6767 80 0 
--------~+_--------+---------4-------_+--------------------------------~ 

18.0 6921 100 0 

19.0 7173 60 Standard 19.0-20.0 7158 80 0 TLS-SB-IAI-BI2(19.0-20.0)033010 4 

20.0 0 No recovery 20.0 - 21.7 
~------

21.0 O! 
------------

22.0 6905 40 0 

23.0 7112 80 O! 
----------------

24.0 6603 40 O! 

25.0 6906 60 Standard 25.6 26.6 6543 60 0 TLS-SB-IAI-BI2(25.6-26.6)03301O 3 
------------

26.0 6951 80 0 
f---------- ---------------- -----------

27.0 6795 160 Standard 27.0 28.0 6672 54 0 TLS-SB-IAI-BI2(27.0-28.0)033010 5 

28.0 

N 

A 
------ -
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ARSEC Fonn HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surfuce (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above four fixed intervals (I.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
ofthe boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAI-BI3 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-29-10 

13:45 
Dennis Whitlock 
Mike Carlin 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1 1093047.903 1065683.64 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 222] / 190170 
Detector Model and Serial No. Ludlum 44-10 / PR242823 
Calibration Due Date 10119/10 
Detector Window Open or Closed o en 

Yes 

Instrument 2 
Ludlum 12/229306 
Ludlum 44-9 / PR191714 
10-28-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 5981 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

o ppm co: 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample St t' § ;:-
D .. D h ' a IC .- <Ii 

Core Scan escriptlOn ept Gamma Static Beta 1:l ~ ~ 
Core Scan Beta (Standard, Interval of . . = F- i 

D h G F' Id S I One Mmute One Mmute PID Sample I.D. Number 0 = '-' 
ept amma Reading Ie amp e, e.g., C t C t U .~ -

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a ·5 ~ 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e Q § 

~S~O ~ Z 

0.0 0 No recovery 0.0 0.5 

0.5 6202 100 Standard 0.5 1.0 5738 54 0 TLS-SS-IAI-B13(0.5-1.0)032910 1 

1.0 6188 80 0 
r---------+_--------~-------+----------------------------------+_------

2.0 6247 60 0 

3.0 6586 80 0 

4.0 0 No recovery 4.0 4.7 

5.0 6426 120 Standard 5.3 - 6.3 6378 55 0 TLS-SB-IAI-B 13(5.3-6.3)032910 2 

6.0 6744 140 0 
+---------+---------~-------+----------------------------------+-------

7.0 7035 120 0 

8.0 0 No recovery 8.0 - 9.5 

~O O! 

10.0 7350 140 0 

11.0 6814 100 0 

12.0 0 No recovery 12.0 - 13.3 

13.0 7349 120 0 
r-................. ~--------~---------+---------+----------~---------+---------+--------~--................ . 

14.0 7592 320 Standard 14.0-15.0 6983 182 0 TLS-SB-IA1-BI 3(1 4.0-1 5.0)032910 5 

15.0 6979 100 0 

Page 2 of6~ 

I Corel.D.Number 11AI-B13 ~.------~ 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

16.0 

17.0 

18.0 

19.0 

20.0 

21.0 

22.0 

23.0 

24.0 

25.0 

26.0 

27.0 
f--... 

28.0 f-

Core Scan 
Gamma 
Reading 

(cpm) 

7490 

7489 

6843 

6886 

6924 

7099 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Field Sample, e.g., Reading 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSO, 4.5, etc. 
QA Split) 

..... ~ 

200 Standard 18.0 19.0 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 
(cpm) (cpm) 

7405 

Sample 1.0. Number 
PID 

Reading 

o No recovery 16.0 18.0 

o ! 

= -<: -.- ~ ~ 
t:(U .... 
(U - <: -f-.:z 
=c.....;. 
U .:: ~ 
(U .~ ,.Q 

c..~13 
8 Q = = :z VJ 

4 

180 

I 209 0 TLS-SB-IAI-B13(l8.0-19.0)03291O 

Standard 19.0-20.0 7083 119 0 TLS-SB-IA 1-B 13(19.0-20.0)03291O(Chemlcal 

140 

160 Standard 25.0 26.0 5944 

120 

100 
------ -------

N 

A 

Page 3 of4 

53 

o 
o 
o ! 

o ! 
o 

---------

....... -1-------------------------------r-----
o TLS-SB-IA1-B 13(25.0-26.0)032910 3 

o 

-. 



             I- 149    

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOlL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S SampJing Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth. of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soi1like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAI-B14 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-30-10 
Time of Activit 08:40 
Survevor Name Zach Hill 
Sam ler Name Joe Crai 

Northin Eastin 
Bore Hole Location As listed in the SAP, Vol. 1) 1093036.629 1065660.717 
Was tbe bore bole re-Iocated due to refusal? 
(Circle either Yes or No 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/190191 
Detector Model and Serial No. Ludlum 44-101 PR240366 
Calibration Due Date 2-23-11 
Detector Window 0 en or Closed Open 

Yes 

Instrument 2 
Ludlum 12/186707 
Ludlum 44-91 PR153297 
10-8-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 6234 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while cme is removed from the bore hole (record highest readings). 

LEL: <10 % 

° ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-30-10 
Date 

3-30-10 
Date 
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,------ ---~I----- -------

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 6426 
c----

0.5 6894 

1.0 6819 
---------- ------ 1-----

2.0 7155 

3.0 6958 
,--- ----

4.0 

5.0 
-------

6.0 

7.0 7338 

8.0 
---- ------

9.0 7195 
-------

10.0 7035 

11.0 7014 
----- ---- ------

12.0 

13.0 

14.0 
--------- -----~ --

15.0 
------- ---,----

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 

Static I I 
Gamma Static Beta i 

One M;nute lone M;nute PID 
Count Count 

Reading 
(cpm) (cpm) 

QA Split) 
----

60 Standard 0.0 0.5 6240 77 0 

100 0 
--------- ------ --- ---------

120 0 

120 0 
------- ----

100 0 

0 
------- ---- -------

0 

0 
--------- --- ---------

100 Standard 6.5 7.5 6659 79 0 
---

0 

120 0 
--------- ------ ---- -------------

160 0 

140 0 
-

0 

0 
---------

0 
-------

0 
--

Page 2 of4 

ICore I.D.Number ~- IA1~1314 
-----------------------------------------------~ 

= .S: ~ -~ ~ 10. 

~E-
Sample I.D. Number Q = U.s: 

~ -e 
c.~ 
EQ 
"= r..I'J 

~~S-S~-~!\.I-Bl~(0"0-0.5)0330 1 0 

No recovery 4.0 6.5 

1 

1 
TLS-SB-1AI-BI4(6.5-7.5)033010 4 

--
No recovery 8.0 9.0 

c-----------

No recovery 12.0 16.0 

1 

1 

1 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

~~ .. -------

I 
Sample 

Static 
Core Scan Description Depth 

Gamma Static Beta 
Core Scan (Standard, Interval of Beta One Minute One Minute 

Depth Gamma Reading Field Sample, e.g., 
Count Count 

(Feet) Reading Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) 

(cpm) cpm MSfMSD, 4.5, etc. 
QA Split) 

----

16.0 7177 100 Standard 16.0-17.0 6339 69 
---t------------

17.0 6698 120 
---- ------ ------- ------- f----- -------

18.0 7054 120 
-------- ---------

19.0 7047 140 

20.0 
,----------~ ------- ------- ------- ---------- --

21.0 
---- ------~ ----- ----

22.0 7165 120 Standard 22.6 23.6 6633 83 
------- -------

23.0 
1------- -------

24.0 ! 
------ ----- ------ --- ------~ 

25.0 
---

26.0 6909 120 
------- ------- ~- ------- -------

27.0 6800 120 
;------- ------ t------------

I 
28.0 6397 100 Standard 28.6-29.6 6378 54 

----- --- 1-----

29.0 6243 80 
- -------

30.0 6028 80 
------- ------- -------

31.0 6280 60 
r------ --- -----

32.0 
,----------
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I Core 1.0. Num-ber I TAI-BI4 

-------

= -.. ~ QJ ~ 
.... <:I.> <:I.> 
<:.I '- .... 

Sample I.D. Number ,!!f-i= 
Q=~ PID U .:= t 

Reading ~ .~ ,.Q 

C.~e e Q = 
~ Z 

-------

0 TLS-SB-IA1-B 14(16.0--17.0)0330 I 0 2 
-----

0 
------- --- --- ------- -----

0 
-------

0 
-----

0 No recovery 20.0 21.6 
----------- ------

0 1 
---f-

0 TLS-SB-IA1-B 14(22.6-23.6)033010 5 
---

0 1 
----- t------------------- --

0 No recovery 24.0 26.3 
-------- ---

0 1 
----

0 
r-------- ---- - -- ----------

0 

0 TLS-SB-IA I-B 14(28.6-29.6)033010 3 
-----

0 
---

0 
1----- ------- ---- --------- ----

0 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The coni surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAI-B15 

SOIL CORE SURVEY FORM 

TonawandaFUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07 -D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 

Bore Hole Location (As listed in the SAP, Vol. 1) 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

3-29-10 
10:20 
Dennis Whitlock 
Mike Carlin 

Northin 
1093194.01 

Yes 

Survey Instrumentation 

Eastin 
1065924.34 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 / 190170 Ludlum 12/229306 
Detector Model and Serial No. Ludlum 44-10 / PR242823 Ludlum 44-9 / PR191714 
Calibration Due Date 10119/10 10-28-10 
Detector Window 0 en or Closed en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6518 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6300 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

o ppm co: --,<--ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
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I 

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth 
Gamma 

Beta (Standard, Interval of 
One Minute 

Reading Field Sample, e.g., 
Count 

Duplicate, 1.0-2.0; 3.5-
(cpm) cpm MSIMSD, 4.5, etc. 

QA Split) 
r~~~~ ~~-~~ r--~~~~ ~~~-~~ -

0.0 
~~~~- ~~ ~~ -~ ~ ~ ~ ~~~-~~~ ~ 

0.5 
------ ~~- -----

1.0 6169 100 Standard 1.0 - 1.5 6078 
----- ~~- I~~ ~~-~~ ~-

2.0 7100 120 
~~~~- ~~ ~ ~~~~~ f~ ~ ~ ~~~-~~ ~ 

3.0 6825 160 
----- ~ ~~-

~~~~~ ~~-~~ 
~~- ----- -----

4.0 
~~- ~ 

5.0 
~- ~~ ~~~~~ ---------

6.0 
------ ----- r-~~~ ~ ~ ~-~~ ~ 

7.0 6987 80 Standard 6.7 7.7 6282 
-~~~~ ~~-~~ -~~~~ 

---------

6647 100 
- -~~ ----- ~~- -----

10.0 6901 160 Standard 10.0 - 11.0 6718 
------

11.0 7133 80 
~~~~- --------- ---------

12.0 6142 120 

13.0 6447 100 
-~~ ----- I-~~~ ~ ~ ~-~ ~ ~~- ------

14.0 6989 80 Standard 14.0 - 15.0 6521 
---- ~~~- ----- -~~ 

15.0 7249 100 Standard 15.0-16.0 6893 
~~~~- ~~~-~~~~ ~ ~ ~~-~~~ ~ -~ ~ ~ ~~~-~~ ~ 

------

Static Beta 
One Minute Sam 

Count 
PID 

(cpm) 
Reading 

pIe I.D. Number 

-----

0 No recovery 0.0 - .0 
-------- I--~ ~ ~ ~ ~~-~~~ ~ 

0 ! 
51 0 TLS-SS-IAI-B 15(1. .0-1.5)032910 

0 
--------

0 
------

0 No recovery 4.0 6 .7 

0 ! 
---------

0 ! 
----- ~~- -----

52 0 TLS-SB-IA I-B 15(6 .7-7.7)032910 
-----

0 No recovery 8.0 - 9 .6 
--------- r--~~ ~~~~-~~~~ ~~~~--

0 

77 0 TLS-SB-IAI-BI5(l 0.0-11.0)032910 
-----

0 
~ ~~-~~~ ~ ~ ~ ~~~ ---------

0 

0 

61 0 TLS-SB-IAI-B 15(1 4.0-15.0)032910(Chemical 
-----

69 0 TLS-SB-IA I-B 15(1 5.0-16.0)032910 
~~~- ~~~~- ~~ ~~~~- ~~~~-~~~~ 

Page 2 of6 

= -
C _ 

:;: ~ 40l 
Col .. '" .li:!E-<c 
Q=~ 
U c .. 

.- 40l 
40l .~ .Q 

Q..a:;S 
e Q = r-'l ;Z 

2 

5 

4 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

----- ~~-I~~ -----

16.0 

17.0 
-~~ ~~~~--

18.0 

19.0 

20.0 
--------

21.0 
-----

I 22.0 6995 

23.0 6614 

24.0 7146 
------

25.0 6972 
I 

26.0 6915 
! 

----- -

27.0 7097 

28.0 -
-.~~~ 

'----.. -

~~~~~- -------

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

I 
Sample Static 

Core Scan Description Depth 
Gamma Static Beta 

Beta (Standard, Interval of 
One Minute One Minute 

Reading Field Sample, e.g., Count Count 
pm 

Duplicate, 1.0-2.0; 3.5- Reading (cpm) (cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

- ----- --------

0 
-------- ~~~~- ---------

0 
------ ~~~- ------

0 
.- -------- ~~~~-

0 
-------- -

0 
------ ~~~- ------

0 
,---~~ .. ~~~~~- ~~ ~~~~~- --------

100 0 
- ----- ~~-

60 0 
------

120 0 
--------

100 0 
--------- . ~~~~ ~ ... 

140 0 
t------.. ------ ~~- -----

100 Standard 27.0 - 28.0 6191 52 0 
-----

N 0 

. ~~~ ~~~ ... 

A 
~-

~~~~-

-------- _ .. 

Page 3 of4 

I Core I.D. Number lIAI-BI5 uJ 

--------

= -.. 9 ~ '1"'""1 t: <l.I <l.I 
<l.I-e; 

Sample I.D. Number =~Z 0=_ u 0 _ 
.- <l.I ..2 .~ J:l 

Q. ~ e 
e Q = 
J3 Z 

-~~ ~ ~ ~~~-~~~ 

No recovery 16.0 21.6 

~ 
------ ------

~ 
--------

~ 

~ 

~ 
--------

-----

-----

_... ~~~~-~~~ 

-----

TLS-SB-IA I-B 15(27 .0-28.0)0329\ 0 3 
-----

~ 
--------
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fIXed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IAI-B16 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5664 cpm 

Notes and Comments: 
Backgrounds: Gamma: 5301 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

_-=--_ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-30-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

~~~~~~ 

0.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

--------- ~ ~ ~ ~ -~~~~ 

0.5 

1.0 5499 80 Standard 1.0 1.5 
-----------

2.0 5393 140 

3.0 5744 120 
~ ~~~~~~~~ c~~~~ ------------

4.0 5856 120 

5.0 

6.0 

7.0 
r-~~~~~ 

8.0 
---------

9.0 5762 100 Standard 9.0 -10.0 
------------

10.0 5882 100 
------------

11.0 6621 80 Standard 11.0 12.0 
----------

12.0 

13.0 
------------

14.0 5579 100 Standard 14.0 - 15.0 
-------- ~- ~ ---------

15.0 5674 80 

---------

= -Static .S; $ -... ~ 

Gamma Static Beta v ,",'-
~E-<0 

One Minute One Minute Sample tD. Number o=~ 
Count Count 

PID U 0 '"' .- ~ 
Reading ~ .f!l .&J 

(cpm) (cpm) =-~e 
e Q = J5 Z 

------------

0 No recovery 0.0 1.0 
--------- ---------

0 ! 
-------

5121 47 0 TLS-SS-IA I-B 16( 1.0-1.5)0330 1 0 1 

0 
---------

0 
------------

0 No recovery 4.0 - 9.0 
------------

0 ! 
---------

0 ! 
------------

0 ! 
--------- ----------

0 ! 
---------

5145 33 0 TLS-SB-IAI-B 16(9.0-1 0.0)0330 I 0 2 
------------

0 

6002 62 0 TLS-SB-IAI-BI6(l1.0-12.0)033010 4 

0 No recovery 12.0 14.0 

0 ! 
------------

5574 62 0 TLS-SB-IA I-B 16(14.0-15.0)0330 1O(Chemical) 
------------

0 

Page 2 of 4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

------------ ----------- ------------

Sample St t' 15 ~ 
D .. 0 h a IC .- ~ 

Core Scan escnptJon ept Gamma Static Beta ~ ~ ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM" t Sample 1.D. Number = Z . ne mu e ne IOU e 0 = _ 

Depth Gamma Reading FIeld Sample, e.g., C t C t PID U .: .. 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a'5 ~ 

(cpm) cpm MSfMSD, 4.5, etc. cpm cpm e ~ § 
QA Split) J'3 z 

~~~~~ 

16.0 0 No recovery 16.0 17.0 
~~~~- ~~~~-~~~~ ~~~~-~~~~ 

17.0 O! 
~~~~~~~---i ~~~~~~~-~~~~ ~ ~~~~~ -~~~~ ~~~~~~~-~~~~ ~~~~~~~-~~~~ ~~~~~~~~--------+----

18.0 5738 120 0 

19.0 6086 180 0 

20.0 0 No recovery 20.0 21.4 
------------ ------------

21.0 6422 80 0 
--------- --------- ---------

22.0 6176 110 0 

23.0 5795 100 0 

24.0 6531 200 Standard 24.0 25.0 5973 93 0 TLS-SB-IA1-BI4(24.0-25.0)03301O 5 i 
-~~~~ ~~~~- ~~~~-~~~~ ~~~~-~~~~ 

25.0 6066 120 Standard 25.4 26.4 5632 66 0 TLS-SB-IAI-B14(25.4-26.4)033010 3 
~~~~- ~~~~~ ~~~~-~-

26.0 5698 80 0 

27.0 5675 80 0 
~~~~-~~~~ f-----1-~~~ ~~~~~~~-~~~~ 

28.0 f- N 

29.0 
~ ~ ~ ~~~+-~~ ~ ~ 

30.0 

31..0 A 
~-r 

32.0~__ _ 

Page 30f4 

~"C~:~~-=-:...:-===-----" 
IAI-BI6 
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AK:::'.t1.- l'orm HYlVl-j-()-l 

2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (i.e., the 
highest scar: reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta readir:g, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soi11ike materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervafs (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAI-B17 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-30-10 

14:55 
Dennis Whitlock 
Mike Carlin 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1) 1093035.277 1065815.045 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221 / 190170 
Detector Model and Serial No. Ludlum 44-10 / PR242823 
Calibration Due Date 10/19/ 10 
Detector Window Open or Closed Open 

Yes 

Instrument 2 
Ludlum 12/229306 
Ludlum 44-9 / PR191714 
10-28-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6257 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6328 cpm (Ludlum Model 2221) 

Beta: 42 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

co: 0 ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

-------

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

-~~~~~ 

0.0 

0.5 
-------

1.0 6508 

2.0 6325 
-~~~ 

3.0 6274 
-------

4.0 
---------- ~ ~~~~ 

5.0 

6.0 
i~~ 

7.0 6295 

8.0 

9.0 7251 
------ ~ ~~ -~~~~~~ -------

10.0 8176 

11.0 8019 
-~ 

12.0 
~~~-

13.0 8838 
-~~~ 

14.0 9608 

Fonn HPM-3-6-J 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

r--~~ -------

120 Standard 1.2 1.7 

60 

40 

r-~~~ ---------- r---~~~ -----------

60 Standard 6.4 -7.4 
----------

------- r-~~~ ------- -------

140 

160 

100 
-------

------- ,--~~~~~~ 

180 

140 Standard 14.0 15.0 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 

PID 

(cpm) (cpm) 
Reading 

0 

0 

7066 52 0 

0 
-------

0 

0 

0 
------- ~ ~~~ 

0 

8372 45 0 

0 

0 

0 
----------

0 

0 

0 
~~~~~-

1 I ,656 322 0 

Page 2 of 4 

Samp Ie LD. Number 

2 No recovery 0.0 - I.: 

-------

TLS-SS-IA1 -B 17( 1. 
-----------

----

No recovery 4.0 - 6. 

-~~~~~ -------

TLS-SB-IA I-B1 7(6. 
-----------

No recovery 8.0 - 9. 
-------

c---~~~ -----------

No recovery 12.0~-

-----------

~ 

2-1. 7)0330 10 

4 

! 

! 
4-7.4)033010 

o 

2.7 

TLS-SB-IAI-BI7(l< 4.0-15.0)03301O(Chemical) 

= --.9 1l.I" 
.... Il.I Il.I 
~ l- .... 
..s:!f--o 
c=~ 
U .9 l

~.~ ~ 
c..~e e Q = 
~ Z 

2 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

--------- ---------

~··I c~~ Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

Core Scan (Standard, Interval of Beta One Minute One Minute 
Depth Gamma Reading Field Sample, e.g., 

Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) 
(cpm) cpm MSfMSD, 4.5, etc. 

QA Split) 

15.0 21989 500 Standard 15.0-16.0 571 23968 
------ --- -~~~ --------- -~~~ ---------

16.0 
------ --- r----~~~ ~-

-~~ 

17.0 
~~~- ------ ~~~-

18.0 
~~~~ 

19.0 220 Standard 18.5 - [9.5 [ 1656 125 
--------- -~~~ --------- -~~~ --------- -~~ ---------

20.0 
--------- I----~~ 

21.0 

22.0 
--------- ~~~~~~~ --------- ~~~~~- ---------

23.0 8710 120 
~~~~~~~ --------- ~~~~~- ~~ ~ ~ ~ --------- ~~~- r-~~~~ 

24.0 

25.0 7465 240 Standard 25.6 26.6 7653 84 

I 26.0 7795 60 
'-~~~~~ ~~~~~- ---------

27.0 7823 120 
~~~~~~ --------- ~~~~- I~~ 

28.0 N 

-~~~~~ - c---~~~ 

A 
~ ~ ------~ ~ ~ 

'------~~ ------ ---~~~ ----------~~ 

Page 3 of 4 

1_<::QI'~I.D.Number I IA I-B 17 

--------- -------

c 
""' -= ~ ~ .... Q.) Q.) 

~ 1.. .... 
.!! Eo- 0 

Sample tD. Number oc~ 
PID U 0 1.. 

Reading 
Q.) .;;; il.I 

- .- ,.Q 
c. ~ E 
E '"' = cq-

r.n Z 
-------

0 TLS-SB-IA I-B 17(14.0-15.0)0330 10 4 
---------

0 No recovery 16.0- [8.5 
------ ---------

0 ~ 
------ ~~~-

~~~~~~ -------

0 ~ 
-------

0 TLS-SB-IAI-B 17(18.5-19.5)0330 10 5 
---------

0 No recovery 20.0 - 23.0 
---------

0 ~ 

0 ~ 

! 

--------- f--~~~ ---------

0 
---------

0 No recovery 24.0 25.0 

0 TLS-SB-IA I-B 17(25.6-26.6)0330 10 3 
------

0 
• 

--------- . ~~~~ r-~~~ ---------

0 
. 

---------

~: 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [I.e., the top 6 inches ofthe current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scarined and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [I.e., the top 6 inches ofthe current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in t:le area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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Data Report for the Phase 2 Tonawanda Landfill 00 FUSRAP Site Remedial Investigation 
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ARSEC Fonn HPM-3-6-J 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Contract No: 

Soil Core I.D. Number: IA2-1 

SOIL CORE SURVEY FORM 
Tonawanda 
Operable Unit Remedial 
Investigation 

W912P4-07-D-0009 

Task Description: 

ARSEC Job Number: 

Soil Cote Camma Survey 

Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7695 cpm 

Notes and Comments: 
Backgrounds: Gamma: 7839 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: -"'.>-,-,,-_% NOTE: LEL allowed to dissipate to < 10% prior to collection of samples. 

20.9 % H2S: _O_ppm co: _O_ppm 

NOTE: Walk over scan after coring < 11K cpm. LAWs of equipmcntisample area <100 cpm. 
NOTE: Core depfh on fhis form begins at the soil surface and ends at the fill/native soil 
interface. 

3-19-10 
Date 

3-19-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

-------

Core Scan 
Depth Camma 
(Feet) Reading 

(epm) 

0.0 

0.5 i 8271 
--

1.0 8195 

2.0 8250 

3.0 8265 
------

4.0 8378 
------

5.0 7729 
--

6.0 8431 
----

7.0 8014 

&.0 7634 
1-----

9.0 8524 

10.0 7957 

~o 
12.0 Pi()· 

i 14.0 

Li5:0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 
Sample, e.g., Reading Field 

Duplicate, 1.41-2.0; 3.5-
epm MSIMSD, 4.5, etc. 

QA Split) 
--- -----------

- - - - --------------

60 Standard 0.8 1.3 

80 
---- - -------------

100 

120 

100 

80 

80 

100 

80 Standara 8.0 - 9.0 

120 Duplicate 9.0 -10.0 

120 Standard 10.0 -11.0 

i 

I Core J.D. Number IIA2-1 

c 
Static .e u ::-- .. .. 

Camma Static Beta i: ... ~ 
One Minute One Minute Sample I.D. Number = ... ~ 

PID 
o c_· 

Count Count U 0 .. .- .. 
Reading ~.~ ~ 

(cpm) (cpm) Q.i:Se. 
E ~ " ;3 Z 

0 No recovery 0.0 - 0.8 

7566 63 0 TLS-SS-IA2-1 (0.8-1.3)0319 J 0 1 

0 

0 

0 

j 0 i No recovery 4.0 -- 4.2 
- - - - - -------------

0 
------ ,---- i ----------------

0 
- - --------- -------

0 
------ ,------ i ---------------

7498 52 0 TLS-SB-IA2-1(8.0-9.0)031910(Chemical) 
-------

7666 51 0 TLS-SIl-IA2-1(9.0-10.0)031910 4 
------1----

7427 61 0 TLS-SB-IA2-1(10.0-11.0)031910 5 
-- ------- - - - - - --------------

0 No recovery 11.0 - 15.0 

-~ 0 ,L 
- - - - - - -------------

0 1 

..... j~ 
0 1 

- - - - - -------------

0 1 
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Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A One foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ufthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturdted zone interfilce, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one loot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any ofthe above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone intermce, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The enrire length of the soil cores, including those in the structural till, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at rhe following 
locations: 

1. The core surmee [Le., the top 6 inches of the current landfill surface (0.0 .- 05 feer bgs )]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on lJSACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone intemce) then the third sample interval should be 
selected at the seeond highest gamma reading, or by other professional judgment 

4. A one foot sample centered around the core area where the beta instrument (i.e., heta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the rop 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the ti,lIowing decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 



             I- 170    

ARSEC Form HPM·]·6·! 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: TA2-2 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task 
Operable Unit Remedial 
Im'estigation 

Soil Core 

Contract No: VV912P4-07-D·0009 ARSEC Job Number: Federal-HP-0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7378 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6975 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEI,: <10% % 20.9 % 

....... _O_ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the tillInative soil 
interface. 

rvey 
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ARSEC Form HPM-3--6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

I 
! ! 

- ----

Sample 
Static 

Core Scan Description Oepth Gamma Static Beta 
Core Scan Beta (Standard, Interval of 

One Minute One Minute 
Depth Gamma Reading Field Sample, e.g., 

Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(epm) (epm) 
(cpm) cpm MS/MSO, 4.5, etc. 

QA Split) 

0.0 I 
0.5 7871 60 Standard 0.5 1.0 6748 53 ._- ---------- ._- ------- -~-- I 
1.0 8085 60 

,----- - --------{--

2.0 7506 60 

3.() 7553 120 

4.0 7791 80 
- ------- - -- --

5.0 7304 100 
---0--- . --- ---- ---- ----

6.0 7104 120 
~----

7.0 8199 60 Standard 7.0 8.0 6788 72 
! --~ -

7057 
I 

80 
~-

9.0 7909 100 
- ----------

10.0 

11.0 7231 140 Standard 11.2 . 12.2 7366 42 
------ ----

12.0 8003 40 
--~ ----

13.0 7815 100 
- - ------- -- -----

. 14,0 7486 140 Standard 14.7 - 15.7 7619 122 
I- --------- 1----- . 

I 15.0 7585 120 Standard I 15.7 - 16.7 6943 69 

Pagelof4 

I coreio. Number IIA2-2 

---------- ----- -------

" .2 1iIoI' -" ~ ... 
Sample I.D. Number = Eo- • 

Q = ~ PID U .S: 
Reading oS:!.~ • 

Q." 
Ee. '" . iF! • 

0 No recovery 0.0 - 0.5 

0 TLS-SS-IA2-2(O.5-1.0)0324JO 1 

0 
- ----------

0 
- ---------

() 
- ---------- -----

0 
- - ------- -- ----- ----- -------- .. --

0 I 
0 

- - ------- -- ----- --
0 TLS-SB-IA2-2(7 .0-8.0)032410 4 

---------

0 

0 
--------- --- -

0 No recovery 10.0 11.2 
- - ------- --

0 TLS-SB-IA2-2(l1.2- J 2.2)032410 5 
----- ------

0 
- - ------- --

0 
- ---------- ----- ----- --------~ 

0 TLS-SB-IA2-2( 14. 7-15. 7)03241 0 2 
-- --------

0 TLS-SB-1A2-2(J 5.7-16.7)032410 3 
------
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ARSEC Form HPM-3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

--- ------------
~~----~~-'----l------- § ~ 

~~ .- " ----,-- 1; f ~ 
- "~D O Sample Static 5 m Ie I I) Number ~ .. i!; Description Depth Gamma Static ~eta a I' .. ';; .~ ;; 

, Scan (Standard, Interval of One Minute One MIDute PID Q.'~ i 
Core Scan Beta Field Sample, e.g., Count Count Reading S ~ " 

,Depth Gamma Reading Duplicate, 1.0-2.0; 3.5· (cpm) (cpm) Jl Z I (Feet) Reading cpm MS/MSD, 4.5, etc. 

h'--~~ ~~~~ 0 

16~O 7885 80 --- ~~~~~~-.-~~r~~~~~~~~r~---}~o===t===============================J~===== ~~~~ 17~O-r~ 8197 140 0 

18~O 

r- ----- i-----
:::::::::" 

r----,-~~ --...... ..... N ____ _ 

~ 

-~~ ----- ----~~ -----

r---, II. "':_~~ ____ ~~ 
~ ~'-------------~--r-----r-~~ +-----'r------~~----- + __ ~ II~~~~=:::::::::'~ ___ ~ __ 

I==r==---t--+--t==til ==+-~~ ----------- ..... ~ _____ :-------r--~--+----_t--~-_~~- _____ 

1_ ~ 
I J 

Page 3 of 4 

L<:_ore.l.D. Num,,,b,,,e,..,r --'.1."-IA'-"2"--.::.2 _______________________ ----I 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

IA-J through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these horings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landlill surface (0.0 _. 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landtill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the seoood highest gamma reading, or by other professionaljudgment 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any oftbe ahove four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
•. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings wm extend through the structUral fil) placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill. will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil Core during core scanning. Four samples will he collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the horing) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bg.')), Ifth. boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should he 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the Core area where the heta instrument (i.e., heta scintillator) registered the 
highest beta reading. If the highest heta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centeted around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA2-3 

SOIL CORE SURVEY FORM 
. Project Name! Tonawanda I'USRAP Landfill Site Task Description! Soil Cor. Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No! W912P4-07-D-0009 ARSEC ,Job Number: Federal-HP..fIOO3 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7233 cpm 

Notes and Comments: 
Backgrounds: Gamma: 7175 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

ppm co: ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this t{mn begins at the soil surface and ends at the fill/native soil 
interfaee. 

3-23-10 
Date 

3-23-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

~ ........ 

Core Scan 
Depth Gamma 
(Feet) Reading 

«pm) 

-------------

OJ) 
r--

0.5 7441 
f .... 

1.0 7961 
r--

2.0 7397 
f .... 

3.0 8087 
f--.... 

4.0 7412 

5.0 7619 

I 6.0 7380 

7.0 7786 

8.0 

9.0 7672 

10.0 8151 

11.0 7617 

12.0 
, ..... 

13.0 7119 
..... 

14.0 7823 

i 

I {:orc 1.0. NUlIlber 

Form HPM-3-6-1 
SOIL CORL GAMMA SURVEY FORM 

Sample 
Desrription Depth Core Scan 

Beta (Standard, , Interval of 
Field I Sample, e.g., Reading 

Duplicate, ' U!-2.0; 3.5-
cpm MSIMSD, 4.5, elc. 

QA Split) 

60 Standard 0.5 1.0 

90 

80 

60 

100 I 
110 , Siandard 

I 
5.0 - 6.0 

---------
60 

90 
... 

60 I 
120 Standard J .. 10.0 - 11.0 

80 

60 Standard 13.5 - 14.5 

70 

.. -------------- .. ..... .. ~ 

Stadr '5 =::,... 
Camma Static Beta ~ .. ~ 

One Minute i One Minute -"'" PIO 
Sample J.D. Number 

I ~.! t Count Count 
«pm) (cpm) 

Reading , -'-.Q 
c.. ~ e 

I 
e Q " 
~ ~ 

- - - - ----- t--.... --------------

0 No recovery 0.0 - 0.5 

7468 75 0 TLS-SS-IA2-3(0.5-1.0)032310 1 

0 

0 
-------------- .. .. -

0 
- - - - - ---------- --

! 0 
-------------- .... -

7157 74 0 TLS-SB-IA2-3(S.0-6.0)032310 5 

0 
- -------- -------- - - - - ----------- --

0 
...... _ .... ---------_ ... 

0 No recovery S.O - 9.5 
- - ------- ------- - - - - - ---------- --

0 t 
........... _ .... --------------

7045 71 0 ! TLS-SB-IA2-3(IO.O-II.O)03231O 4 
- - - - ----------- --

0 
.... - ---- -------------

0 No recovery 12.0 - 13.5 

7384 51 0 TLS-SB-IA2-13(13 .5-14.5)03221 0 2 
-----------

0 
---------- ------
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

.-~~,---~~~~,-~~--, .-._-_..._---

Sample I c -
O 

.. 0 h Static .2 ~ ...... 
Core Scan escrlptlon ept i Gamma Static Beta 1i t ~ 

Core Scan Be (Standard, Interval of .• S. = f- ~ o h G la F' Id SlOne Mmute One Mmute, pm ample 1.0. Number '" c ~ 
cpt amma Reading Ie amp e, e.g., C let ' U . .9 :Jo.... 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- (0110) ( olin) Reading J/ ·il ~ 
(cpm) cpm MSIMSO, 4.5, etc. .pm .pm ~ ~ § 

QA Split) Ji z: 
---.. ..--- -.. .-----.. ----~ .--- --.. .--- .--~_+~~___1 

IS.O 8059; 90 0 .- +.. . .. -...--·-···-~····-·i·--..----------

1('>-0 i __ . ___ + _____ ... ____ 1. 0 '_iNO recovery 16.0 28.0 

17.0 i i 1__ u_~, U _~_ 0 i- . ~ 
_ 18.0 1_____ O! I 

19.0 I 0 ~ 
.. -.. 1··_·--·· ... -~-..-~.. . .. -....-.. 

20.0 0 1 
_._--- . ._---_ .. 

21.0 0 1 
.. - .. -------------1------1 

22.0 0 i 
.. -~~_t_~~~___1,__~~~_+~~~~_+~~~~_+_~~~~t_~~~t_--.~~------~~- . -----...-

23.0 0 1 

~~ 0 1 

25.0 0 1 

26.0 0 1 
~~~--------t_--__4 

27.0 ° 1 -----------1----1 
28.0 7984 60 Standard 28.0 - 29.0 7770 72 ° TLS.SB·IA2-3(28.0-29.0)032310 3 

29.0 7880 100 0 I 
r---· . . -- -- ------. 

30.0 7445 110 0 
---- --.... ---- -- __ · ___ 1· ---t--u

---. -~--

31.0 7558 90 0 
t_----t_~~~--i ---~~---- -----. ------. t_-- ----+------------ --~------- -----~+-~~_l 

32.0 " 

Page 3 of 4 
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ARSEC Form HPM-3-6-1 
2909 ~orth River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surmee, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches orthe current landfill surface (0.0 - 0.5 feet bgsl) 
2. A soil sample from the first foot .lust inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading If the 

highest gamma instrument reading interval is the sarre as any of the above three fixed intervals (i.e., the highest sean 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the heta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above tour fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturatL'<i zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire len!,>1h of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil COre during core scanning. Four samples wil! be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations; 

I. The core surface [i.e., the top 6 inches of the current landfill surfaee (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the lirst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2. A soil sample from the first foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one loot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest sean 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should he 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one toot sample centered around the core area where the bem instrument (i.e., beta scintillatorl registered the 
highest beta reading. If the highest heta reading interval is the same as any of the above thrce fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sarrple interval should be selected using the following decision lJ'ee: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest heta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4of4 



             I- 178    

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOlL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA2-4 

SOIL CORE SURVEY FORM 
Project Name: : Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

, Operable Unit Remedial 
! Investigation 

Conlract No: : W912P4-07·D-0009 ARSEC Job Number: Federal-HP-0003 

0003 
~=':':'=::='-:;-7:--- ... ____________ +-.:T"o"'n'?-aw~a"-nd"'a'-'-'FUSRAP Landfill Site 

3-24-10 
Time of Activity 09:50 

Zach Hill 
Dennis Whitlock 

Northin Eastin 
~B~o-re~H~ol~e~L-o-c-at~io-n~A~s~l~is~te-d~i~n~t7h-e~S~A~P~,7V~071.~17)-----+--~lO~9~2~8~9~9.0~3~---~--~1~O~6~52~1~9~.7~1----~ 

Was the bore hole re-Iocated due to refusal? Yes r;:;::;"'-
(Cirele either Yes or No '-.!::V 

Survey Instrnmenlalion 

Instrument Instrument 2 
Meter Model and Serial No. Ludlum 2221 1190191 Ludlum 12/186707 
Detector Model and Serial No. Ludlum 44-10 I PR240366 Ludlum 44-9 I"'P"'R:':l"'j:::-32"'9"'7;-- ----1 
Calibration Due Date 2-23-11 10-8-10 
Detector Window Open or Clos:.::.e::.d~O=e::.:n,-____________ ..L..cNccA~ ____________ -l 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6546 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6397 cpm (Ludlum Model 2221) 

Beta: 53 cpm (Ludlum Modcl12) 

4-Gas Monitoring while core is removed fium the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: _0_ ppm 

KaTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-24-10 
Date 

3-24-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3·6·1 
SOIL CORE GAMMA SURVEY FORM 

r--- T -- -r--- Sample St t' S ::; 
O . t' D th ,8 Ie ',:ji t 1\1 

Core Sean cscrlp Ion cp C SI t' Bet " .. -
C S '. (S d d J t I f amma a Ie a IJ.I I!- Q 

ore can Bet. . ta~ ar , . n erva 0 One Minute One Minule Sample 1.0. Number =ai = 6 
Depth Camma Reading Field Sample, e.g., etC I PID U.s: .. 
(Feet) Reading Duplicate, 1.0.2.0; 3.5- ( oun) ( oun) Reading -a ·e lS 

(epm) cpm MS/MSD, 4.5, etc. cpm cpm Iii I!i ~ 
~S_Q I Z 

~ I~~~~~~" 

0.0 0 No recovery 0.0 - 0.6 
1----+-----+-----+-----.. .... ------------- ----. 

0.5 7134 120 Standard 0.6 Ll 6748 67 0 TLS·SS-IA2-4(O.6-Ll)032410 I 

1.0 6556 100 Standard L1 2.1 6556 I 59 0 TLS-SB·IA2·4(1.l·2.1)03241O ----;----
---- ~----

2.0 6847 60 0 
.---

3.0 6255 60 0 
- - - ------ ----

4.0 7116 60 0 No recovery 4.0 - 4.4 
1---+---"---;'" ---'-------------

5.0 7049 40 0 
1-----+------

6.0 7377 100 Standard 6.4 7.4 6716 63 O. TLS·S~-IA?4({, 4.7.4)032410 4 

7.0 0 l 
-------------r---

8.0 0 N __ O ___ ,,_,8_.0_112_.0 ______ +-__ 

~t - m_ m_ m- Imm_~~-_-:-... ---~_ ;-_+-.---
12.0 I 6990 80 Standard 12.0-=0:01 6650 61 0 TLS-SB-IA2-4(12.0·13.0)032410 2 r-n -- r-- . ! _____ on -- -- _on 
13.0 6987 80 Standard 13.(; 14.6 6920 63 0 TLS-S13-IA2-4(13.6-14.6)03241O 3 

--------- ~-- ------

14.0 7138 60 0 
._-

IS.O 7144 80 0 
'r--

16.0 , 1 

Page 2 oF3 
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ARSEC Fonn HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-I through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. (n 

these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches oflhe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 -··0.5 teet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the flrstfootofnative soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in eimer me top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. )fthe highest heta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the lop 6 inches, or at the saturated zone interface, or in the tirst foot ofnadve soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using me 
following decislOn tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around me COre area with the second highest heta reading, or 
c. A one toot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural till. will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in !he bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surface [i.e., me top 6 inches ofthe current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil heneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Form 5056A-R. Sample depth will he recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the tirst foot just inside the saturated zOne. If the saturated zone is not reached in the boring (Le_, 
it is deeper rhan the tenninatton depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the cOre area where the gamma instrument registered the higbest reading. If the 
highest gamma instrument reading interval is the same as any oflhe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inch." or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other profes,ional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e_, heta scintillator) registered the 
highest beta reading. Ifthc highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma Insttument reading) then the fourth sample interval should he selected using the following deeision tree: 
a. A one foot sample centered around the core area v.ith the second highest gamma reading, 
b. A one foot sample centered around the core area wim the second highest beta reading, or 
c. A one toot core sample using other professional judgment 

Page 3 of3 



             I- 181    

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA2-5 

SOIL CORE SURVEY FORM 

Project Name: Tonawanda FUSRAP Landfill Site : Task Description: Soil Core Gamma Survey 
: Operable Unit Remedial 
: Investigation 

I 

Contract No: : W912P4-07-D-llOO9 ARSEC Job Number: Federal-HP-0003 

Deliver' Order: : 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activitv 
Time of Activit 
Surve 'or Name 
Sam ler Name 

Bore Hole Location As listed in the SAP, Vol. 1 
Was tbe bore hole re-Iocated due to refusal? 
Circle eitber Yes or No) 

3-24-10 
08:35 
Zach Hill 
Dennis Whitlock 

Northin 
1092899.03 

Yes 

Survey Instrumentation 

Eastin J 

1065181.95 

® 
Instrument 1 Instrument 2 

Meter Model and Serial :-.io. Ludlum 2221/190191 Ludlum 12 i 186707 
Detector "'lode I and Serial No. Ludlum 44-10 / PR240366 Ludlum 44-9 / PR 153297 
Calibration Due Date 2-23-11 10-8-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counl, (one minute COllnt), before bore hole drilling: 6654 cpm 

Notes and Comments: 
Back!,TI'ounds: Gamma: 4567 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: -"-,,,--% 

ppm co: .... _0_ ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this foml begins at the soil surface and ends at the fill/native soil 
interface. 

3-2HQ 
Date 
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I 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
Core Scan (Standard, Interval of Beta 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MSIMSO, 4.5, etc. 
QA Split) 

0.0 

0.5 7138 100 Standard 0.6- 1.1 

1.0 6973 60 

2.0 7302 60 Standard 2.1-3.1 

3.0 6942 80 Duplicate 3.1 -4.0 

4.0 

5.0 7120 80 

6.0 7152 120 Standard 5.5 - 6.5 

7.0 7099 100 

8.0 

9.0 7172 100 Standard 9.5 - 10.5 

10.0 7289 80 Standard 10.5-11.5 

11.0 6708 60 

12.0 N 

13.0 

14.0 

I Core 1.0. Number I IA2-5 

e ~ 

Static .:: Q,I -- " " Gamma Static Beta " ... -.5!:E-0 
One Minute One Minute Sample 1.0. Number o=~ 

Count Count 
PID U.S! ~ 

Reading .5:!: .~ .Q 

(cpm) (cpm) Q.. ~ e 
Ei Cl = 
~ Z 

0 No recovery 0.0 - 0.6 

6398 61 0 TLS·SS·IA2-5(0.6-1.1 )032410 I 

0 

6622 63 0 TLS-SB-IA2-5(2.1-3.1 )032410 4 

6521 64 0 TLS-SB-IA2-5(3.1-4.0)032410(Chemical) 

0 No recovery 4.0 - 4.5 

0 

6653 68 0 TLS-SB-IA2-5(5.5-6.5)032410 5 

0 

0 No recovery 8.0 - 9.1 

6581 58 0 TLS-SB-IA2-5(9.5-10.5)03241O 3 

6847 70 0 TLS-SB-IA2-5(lO.5-11.5)032210 Sa 

0 

A 
~ 

Page 2 of3 
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ARSEC Form HP\1-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA Sl;RVEY FORM 

~ote 1 

IA-t through IA-S Sampling Protocol 

Soil borings will extend through the landfill w""te to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surfilce [i.e" the top 6 inches of the current landfill surface (0.0- 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
tourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above fOllr fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core atea with the second highest beta reading, or 
c. A one foot core sample using other protessional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the strucrural fill. will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores sumee, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the tlrst foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is decper thall the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other profeSSional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface. or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one loot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page30f3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA2-6 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site : Task Description: : Soil Core Gamma Survey 

Contract ;I/o: 

Delive Order: 

Operable Unit Remedial 
Investigation 

W912P4--07-D-0009 

0003 

ARSEC Job Number: 'Federal-HP-0003 

Site Name Tona"anda FUSRAP Landfill Sit. 
Date of Activit::'-" _____________ +3::-:-:':19~;-?_1 0"--_____ + _______ ---; 
Till1~ of Activity 13:30 
.~urv.yor ;l/ame ____ =--------+D"' • .::n..::ni,'"', Wh=:-itl""o--:ck:-----t------------I 

Sam ler Name John Holmes 
Northin Eastin 

Bore Hole Location (As listed in t7h-e'O:S-'-A-=P-, V:::o""'I:-_ ""1---+----:'1 0"'9C:C;2936,::;79=--f----IO~~6::;5";'37:';;O~,7:;.,5;----1 
Was the bore hole re-Iocated due to refusal? Yes ~ 
Cirele either Yes Or No) ~ 

Survey Instrumentation 

Instrument I Instrument 2 
Meter Model and Serial No, Ludlum 2221/190191 Ludlum 12/186707 
Detector Model and Serial No, Ludlum 44-10 j PR240366 Ludlum 44-9 j PR153297 
Calibration Due Date 2-23-11 J 0-8-10 

r;::::=~~~"----:::,__-;--\-':::=--'-'--------.. --~~"--------__j 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 769.1L cpm 

Notes and Comments: 

Backgrounds: Gamma: 7204 cpm (Ludlum Model 2221) 

Beta: 41 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (reeord highest readings), 

LEL: <10 % O2: 20.9 % 

I-hS: ppm co: _0_ ppm 

NOTE: Walk over scan after coring < 8K epm, LAWs of equipment/sample area <100 cpm_ 
NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3-1'1-10 
Date 

3-1 '1-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

~-

Depth 
(Feet) 

Tc~~ese.n 
Co re Scali Be I. 
Gamma Reading 
Reading <pm 

(epm) 

7225 
8175.D 

7646 

Static 
Gamma 

One Minute 
Count 
(epm) 

7305 

--------

Static Bet. 
One Minute 

Cnnnt 
(epm) 

72 

PID 
Reading 

0 

0 

0 

0 

0 

--------

Sample I.D. Number 

No recovery 0.0 0.6 

TLS-SS-IA2-G(0.6-I.l)03J91O 

TLS-SB-IA2-6(2.0-3.0j031910 

TLS-SD-IA2-6(3.0-4.0)031910(Chemical) 

= ~ 
.E dol' -'t. \\ol Q,jI 
~ I.. "0 = ,.. 7. i 
Q :C Q' 
U.i I.. 

Q,jI {I"I Q"l 
- .- ..Q c..te e co ::l 
Jl Z 

4 

796°B 
~~~----11--- -----, 

5.0 7392 110 

~~::t ..lit o 
I 7.0 o 

--- --~~~--

8.0 I _m~ .___ _... I 0 No recovery 8.0 - 9.8 

9.0 . ! 0 ~ 

I W:' t'''' _-'" m •• "Md.., ,.. W.' "" " ,".-"-'M«' .• -W.'.' "W- , 
;.. :iir "" r '" . , _j~: No "~'" '" -",-

~~:~ I I I ~-_ --~ .. ~=-t3_j-_n ~ 
Page 1 of4 

I Core J.D. N limber I IA2-6 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

I:: Sample Statie. 
Description Deptb Gamma Stat.c Beta 

Core Scan (Standard, Interval of One Minute One, Minute 
Core Scan Bela Field Sampl", e.g., Count Count 

()cptb I Gam?," Reading Duplicate, 1.11-2.0; 3.5- (cpm) (epm) 
(Feet) Readmg cpm MS/MSD, 4.5, etc. 

(cpm) QA Split) 

PID 
Reading 

Sample 1.0. Number 

" Q ~ 

.:~
~ t... ~ 
-~Q -orz 
U r::::_' 
Q,I.~ t; 

Q.. 'u .Q 
E Q" E .. " 
'" z 

1--:-::-:----+1----
7805 1S,() 80 

---~I----+--- + 0 ---

---------- -----

0 ___ No,,'v"_"~-J_I~6,0_-1~9,8 _________ ~ __ ~ 

o ! --------+----+ ----- - --------
I 

16,() 
---- ---<-------

j 7,() _ _ 

1---+ --+--1 --
19,() o 

-------------- ---
19,8 8056 40 o 
20,0 _ 0 No recovery 20.() - 22,9 

______ 1__ I -- m_ -,-------
o I 21.0 

22.0 
1-----

o I 
23,0 1--8088--- - 110 Standard 22,9 - 23.9 7492 60 0 TLS-SB-IA2-6(22_9-23.9)03191O ! 5 

~:~ r--c 
~ No reeovery24(]- 267 

1 

o 
. l I 0 I 
j I ---- ----- u+ 

- I 

o 
---1--- -----1---+ 

60 7024 o I TLS-SB-IA2·6(290-39,Oj03191O 3 
1-----

o 
o 

_~2.0J r- or 
Page 3 of 4 

[ Core 1.0. Number I lA2-6 __ I 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches ofthe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first root just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around thc core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e .. beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the tirst foot of native soil, 
or in the area (lfthe highest gamma instrument reading) then the fifth sample interval should be seleeted using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structuml fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structur.il fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sanlple selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be colk-eted per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the loHowing 
locations: 

I. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - 0.5 reet bgs)]. Ifthe boring location is on 
the access road, then the sample wil! be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG rorrr 5056·R or Forrr 5056A·R. Sample depth will be reeorded On the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. lfthe saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom ooe foot of the boring. 

J. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected a( the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at (he saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
h. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA2-7 

SOIL CORE SURVEY FORM 
Project :'\lame: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Sur-vey 

Operable Unit Remedial 
InYestigation 

Contract No: W912P4-07-D-0009 ARSEC .lob Number: Federal-HP-0003 

Deliver' Order: 0003 
Tonawanda FUSRAP Landflll:..:S"'it"'e'--____ -i 
3-22-10 

Site Name 
Date of Activit· 
Time of Activitv 
Surve or Name 
Sam ler N<lme 

Bore Hole Location As listed in the SAP, Vol- I 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

08:50 
Z<lch Hill 
Dennis Whitlock 

Northin 
1092936.79 

Yes 

Survey Instrumentation 

Eastin 
1065370.75 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221 ! 187758 Ludlum 12! 180431 

I-":D-::,et",e;::ct"-or,,,Mc:::,:0d::;e::.l.;an:::d!-;S;:::' e",ri::::a!-;I };:.:;' o:::'_-+7L:::ud71",um~424--,I,,-O,-/ '-P'!R"'15::.6::::3::.;93"-___ t-.;:;Ludlum 44-9 I PR 193567 
Calibration Due Date 10-19-10 10-19-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ cpm 

l'ioles and Com men Is: 
Backgrounds: Gamma: 7790 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

o ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY fORM 

Sample 
Description Depth Core Scan 

Core Scan (Standard, Interval of Beta 
Deptb Gamma Reading Field Sample, e.g., 
(Feet) Rcading Duplicate, 1.0·Z.0; 3.5· 

(cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

0,0 

0,5 8752 80 Standard 0.4-0,9 

1.0 8121 110 

2,0 8461 100 

3,0 8165 60 

4,0 8495 140 Standard 4,0-5,0 

5,0 8383 80 
-------

6,0 8070 40 

7.0 8217 120 
-------

8,0 9072 20 

9,0 8953 100 
-------

10.0 8615 80 Standard 10.5 11.5 

11.0 
-------

12,0 

13,0 10805 100 Duplicate 13,O~ 14,0 

14.0 9163 100 

15.0 9017 SO I 

I Core I.D. Number ]IA2.7 

- - - - - - - - - ---------------------

e: ~ 

Static Q -,- .. - .. .. 
Gamma Static Beta '" .. -~ Eo- 0 

One Minute One Minute Sample J.D. Number QC~ 
Count Count 

pm u _s "" 
Reading '" " .. 

(cpm) (cpm) 
- .~ .Q 
c.. ~ e 
E Q = 
~ Z 

- - -------------- - - - - - - - - - --------------------

0 No recovery 0.0 0.4 

781l 58 0 TLS·SS-IA2-7(O,4-0, 9)03221 0 1 
- - - - - - - - - --------------------

! 0 
, 

0 

0 

8176 65 0 TLS·SB·IA2-7(4,O.5,O)032210 5 

0 
- - -------------- ------------ --

0 

() 

0 No recovery 8,0 8,3 

() 
- - -------------- ----------- --

8282 61 0 TLS·SB·JA2·7( 10,5·1 1.5)032210 2 

0 No recovery 11.5 .. 13,0 
- - -------------- ----------- --

0 1 
8952 55 () TLS·SB·JA2· 7(13,0·14.0)032210 4 

0 

() 

Page 2 of4 
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ARSEC form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

T-0' - -------~~~--

Static Bet~-I r-
Sample 

Static 
Core Scan i Description Depth 

Gamma 
Core Scan Beta I (Stand. rd, Interval of Sample I.D, Number One Minute One Minute I 

I Depth (;amma Reading Field Sample, e.g.~ 
Count Count 

[I 

PID 
(Feet) Reading Duplicate, \'0-2.0; 3.5- Reading 

«pm) cpm MSiMSD, 4.5, etc. 
(cpm) «pm) 

I 
QA Split) 

i _. --------- --------

16,0 1- 0 No recovery 16,0 23.0 
---------- ------- ..... - .-------

17.0 () ~ 
... --- ---. ----

18.0 0 l 
------ ----
19.0 0 l 

----- ---------_ .. 

20.0 0 1 _._...._- ......... -- -------- .-r- ... _ ..... 1-.-
21.0 0 ~ 

--------- ----- ._ ....... - f--
22.0 

. S~ndard In 23.0· . 24.0 

0 ~ 

23.0 8444 100 8061 57 0 TLS-SB-IA2-7(23 ,0·24 ,0)03221 0 
.. _ ... -. , .... _ .... 

24.0 9105 100 0 
---------

25.0 !-- i 0 
------- --------_. 

N 
i-' .... _- - -
------ -------- - 1--- ... _ .... ----

l----------_. - --"-- .... - .. 

A -r--------- ... - -------- ---- --- c--
i ---

i ------- . 

Page 3 Qf4 

I C,;·~e[.D. Number I IA2-7 

... 

= .:: ~ ;:: - " " ~ ... ¢ 
=""z 0=_ 
U.i ... 
~.~ ~ 
Q. ~ e 
Ii! Q " Jl Z; 

------

... ----

---

i 
.-

-------

3 
..------

--
l 

--.: r- -. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-1 through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring IDeation, In 
these borings, each sample collected will include a one fOOl segment of the boring (except for the cores surface, which will 
include approximately the lop 6-inches of the boring) at the following IDeations: 

1. The core surface [Le., the top 6 inches of the current landfill sumee (0,0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one toot sample centered around the core area where the gamma instrument registered the highest reading. Iflhe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
tourth sample interval should be selected at the second highest gamma reading, or by otber professional judgment. 

5. A one foot sample cemered around the core area wbere the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area ofth. highest gamma instrument reading) then the fifth sample interval should be selected using the 
tollowing decision tree: 
a. A one foot sample centered around the core area witb tbe second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural till, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the boltom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface 1 Le., the top 6 inches oflhe current landfill surf.ce (0.0 -0.5 feet bgs)].lfthe boring location is on 
the access road, then the sample will be from the fIrst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base). The depth of the interface between the road and the soil like materials will be 
recorded on tiSACE E~G Fonn 5056-R or Fonn 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample from the first foot just inside the saturated zone, Ifllle saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two lixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If tbe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the bighest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other proressional judgment. 

Page 4 of4 
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ARSEC Form HPM·3·6·1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA2-8 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-OQ09 ARSEC Job Number: Federal-HP-0003 

Order: 0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: ... Q.9.8.~.... cpm 

Notes and Comments: 

Backgrounds: Gamma: 7978 cpm (Ludlum Model 2221) 

Beta: -.:!lL cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

o ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
Core Scan (Standard, Interval of Beta 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

0.0 

0.5 7840 60 Standard 0.3 -0.8 

1.0 844] 80 

2.0 8396 ]00 

3.0 8339 40 

4.0 

5.0 80 Standard 5.0 - 6.0 

6.0 9112 ]00 Standard 6.0 -7.0 

7.0 8860 ]20 Standard 7.0 - 8.0 

8,0 8587 ]20 Standard 8.0 -9.0 

9.0 8494 ]60 Standard 9.0 - 10.0 

10.0 8327 ]40 

11.0 8351 ]60 

12.0 8768 ]40 

13.0 8892 100 

14.0 

15.0 

I Core J.D. Number IIA2-8 

= ~ 

Static .S: 0» -
~ .. '" 

Gamma Static Beta " ... ~ ~E--0 
One Minute One Minute Sample J.D. Number "S=~ 

Count Count 
PID U 0 ... .- '" Reading ~ .~ ..Q 

(cpm) (cpm) c.. ~ E 
e Q = 
" ~ if] 

0 No recovery 0.0 - 0.3 

7826 69 0 TLS-SS-IA2-8(0.3-0.8)0322] 0 ] 

0 

0 

0 

0 No recovery 4.0 - 4.8 , 

787] 70 0 TLS-SB-IA2-8(5 .0-6.0)0322 I 0 2 
i 

837] 78 0 TLS-SB-IA2-8(6.0-7.0)0322 I 0 4 i 

7922 ]08 0 TLS-SB-IA2-8(7 .0-8. 0)03221 O( Chemical) 
, 

8026 63 0 TLS-SB-IA2-8(8.0-9 .0)032210 3 

8204 79 0 TLS-SB-IA2-8(9.0-1 0.0)032210 5 

0 

0 

0 

0 

Page 2 of3 
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ARSEC Fonn HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY fORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landtill waste to native soil. Five samples will be collected porcioi! horing location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot ofnatlve soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (I.e., the highest scan 
reading is in either the top 6 incbes, or al the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample cenlered around the core area where the beta instrument (i.e., beta scinlillator) registered the 
highest beta reading. If lhe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest sean reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the cOre area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le" the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is On 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed materi.1 [Le., 
below any pavement and gravel basel. The depth oflbe interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056·R Or FOlm 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the tirst foot just inside the saturated zone. [fthe saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the horing), then the sample will be from the bottom one foot of the horing. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest r .. .!ding. If the 
highest gamma instrument reading interval is the Same as any of the above two fixed interval5 (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other protessional judgment 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA2-9 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W9 I2P4-07 -0-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

Bore Hole Location As listed in the SAP, Vol. 1 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

3-22-10 
14:40 
Zach Hill 
Joe Crai 

Survey [nstrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221 ! 187758 
Detector Model and Serial No. Ludlum 44-1O! PR156393 
Calibration Due Date 10-19-10 
Detector Window Open or Closed Open 

Eastin 
1065257.47 

Yes 

Instrument 2 
Ludlum 12! 180431 
Ludlum 44-9 ! PR193567 
10-19-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 9126 cpm 

Notes and Comments: 
Backgrounds: Gamma: 8577 cpm (Ludlum Model 2221) 

Beta: .....'!L cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

o ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <1 00 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-22-10 
Date 

3-22-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 

0.5 8518 

1.0 8073 

2,0 8222 

3,0 8275 
- - - ---------- ---------------

4,0 8374 

5.0 8321 
- - - ---------- ---------------

6,0 8515 

7,0 5226 

8.0 !--
9.0 

10,0 

Il.O 

12.0 

13.0 

14.0 

15.0 

l.D. 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Deseription Dcpth Core Scan Gamma Static Beta 
Beta (Standard, Intcrvalof 

Onc Minute One Minute 
Field Sample, e.g., Reading Count Count 

Duplicate, 1.0-2.0; 3.5-
.pm MSfMSI), 4.5, etc. 

(cpm) (cpm) 

QA Split) 
· 

80 Standard 0.4-0,9 7904 62 

100 

220 Standard 2,0 3.0 7842 ! 81 
+ 

60 Standard ),0 4,0 7911 P - r- -----

120 Standard 4,1 5,1 8193 63 
· 

100 , 
-

120 Duplicate 6,0 7,0 8132 77 
· 

120 
------ .... -------------

------ N -- - I----
A --

rage 2 of3 

c:: ~ o _ .- " -" " ~ J... '0 
Sample I.D. Number = ... z 

o,,~ 
PID U 0 l-.- " Reading .!! .!a ~ 

Q. ~ e 
E e, = 
rtl ;,: 

0 No recovery 0,0 0,3 I 
0 TLS-SS-IA2-9(OA-0.9)03221 0 I 

0 

0 TLS-SB-IA2-9(2,0-3,O)032210 5 
-------

0 TLS-SB-IA2-9(3.0-4,O)0322I 0 3 
------------ -- ----------

0 TLS-SB-IA2-9(4.I-S.I)032210 5a 

0 

0 TLS-SB-IA2-9(8,O-9.0)032210 4 

0 

0 

r--.. ---- ---- -----------

i --r-- ..... 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through lA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. I f the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches l or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Projeet :>lame: 

Soil Core I.D. Number: IA2-10 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Su rvey 

Contract No: W9I2P4-07-D-Il009 ARSEC Job Number: Federal-HP-0003 

Deliver· Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-23-!O 
r=~~~~~----------------------- ~----------+-------------~ 

Bore Hole Location As listed in the SAP, Vol. 1) 
Was the bore hole re-Iocated due to refusal? 
Circle either Yos or No 

Nortbin 
1092936.79 

Yes 

Survey Instrumentation 

Eastin 
1065219.71 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 222 J ! J &77 58 Ludlum 12! 180431 
Detector Model and Serial No. Ludlum 44-IO! PR156393 Ludlum 44-9 i PR 193567 
Calibration Due Date 10-19-10 10-19-10 
Detector Window 0 en or Closed o en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: n22... cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: cpm (Ludlwn Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

o ppm co: ---,,---ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fillinative soil 
interface. 

3-23-10 
Date 

3-23-10 
Date 



             I- 199    

ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 

Core Scan Beta (Standard, Interval of 
Sample, e.g., Depth Gamma Field Reading 

(Fcct) Reading Duplicate, 1.0·2.0; 3.5-
(epm) rpm MSIMSU, 4.5, etc. 

QA Split) 

0.0 

0.5 8825 60 Standard 0.4·0.9 

1.0 8278 100 

2.0 8582 80 

3.0 9036 100 Standard 3.0-4.0 

4.0 

5.0 8610 140 Standard 4.7·5.7 

6.0 8627 80 Standard 6.0·7.0 

7.0 8420 80 

8.0 8471 120 Standard 8.0·9.0 

9.0 8495 60 

10.0 i 

11.0 

12.0 

13.0 

14.0 

IS.0 

I Core 1.0. Number TIAz:io 

--------

I" ~ Static 1:8!l';; Gamma Static Beta !i ... -
One Minute One Minute Sample [.D. Number =I-~ 

' 01:1_ PID '1..10 Connt Count I ._ ... 
Reading ~ .la ~ 

(cpm) (cpm) "-,,, 
I e ~ § J5 Z 

0 No recovery 0.0 0.4 

7591 73 0 TLS·SS·IA2.10(0.4·0.9)0323 10 1 

0 

0 

7827 68 0 TLS·SB·IA2·10(3.0·4.0)0323 10 4 

0 No recoveJy 4.0-4.7 

7742 68 0 TLS·SB·IA2·10( 4. 7·5. 7)032310 3 

7758 72 0 TLS·Sfl.]A2·10(6.0· 7.0)032310 5a 

0 5 

7899 71 0 TLS·SB·]A2·1 0(8.0·9 .0)032310 

0 
------

N 

A 
--

..... 

Pagel of 3 

J 
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ARSEC Form HPM·)·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring localion, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following loc.tions: 

I, The core surface [I.e" the top 6 inches of the current landt'lI surface (0,0 - 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated lone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one loot sample centered around the core area where the beta instrument (I.e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a A one foot sample centered around the core area with the second highest gamma reading, 
b, A olle foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA·6 Sampling Protocol 

Soil borings will extend through the structural foil placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and eonsidered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surlace [i,e" the top 6 inches of the current landf,1I surface (0,0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material I i,e" 
below any pavement and gravel basel, The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fornl 5056-R or Form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2, A soil sample ITom the first foetjust inside the saturated zone, If the saturated zone is not reached in the boring (I.e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any ofthe above three fixed intervals (i,e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following de<:ision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment, 

Page 3 of3 
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ARSEC Form HPM-3-6· I 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core J.D. Number: IA2-11 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable tlnit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3·23· 10 
Time of Activit 10:45 
Surve or Name 
Sam ler Name 

Bore Hole Location A. listed in tbe SAP, Vol, I 
Was the bore bole re-Iocated due to refusal? 
(Circle eitber Yes or No) 

Zad Hill 
Joe CraiG 

Northin 
1092936.79 

Survey In.lru menlation 

Eastin 
1065181.95 

No 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 I 187758 Ludlum 12/ 2293(}6 
Detector Model and Serial No. Ludlum 44· 1 0; PR 156393 Ludlum 44·9! PR191714 
Calibration Due Date 10· 19· I 0 i(}. 19· \(} 
Detector Window 0 en or Clused 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drill ing: 6970 cpm 

Notes and Comments: 
Backgrounds: Gamma: 7555 cpm (Ludlum Model 2221) 

Beta: ....2L cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <]0 % 20.9 % 

IhS: o ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3-23· I 0 
Date 

3·23-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 

I (Feet) Reading 

I (cpm) 

0.0 7925 

0.5 8045 

1.5 8071 

2.5 8016 

3.5 8016 

4.0 7822 

5.0 7839 

6.0 7920 

7.0 7876 

8.0 7498 

9.0 7931 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Field Reading Sa m pie, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSfMSD, 4.5, etc. 
QA Split) 

100 Standard 0.0-0.6 

80 Standard 0.6-1.6 

80 Standard 1.6-2.6 

180 Standard 2.6-3.6 

180 Standard 3.8-4.8 

80 

120 

140 Standard 6.0-7.0 

60 

80 

60 

I Core l.D. Number I IA2-11 

e 
Static o =-.- '" - '" '" Gamma Static Beta " .. -

'" ... 0 
One Minute One Minute Sample l.D. Number = Z 

PID o e ~ 
Count Count U 0 .. .- '" Reading ~ .~ ..c 
(cpm) (cpm) 0. ~ e 

E Q " " z en 

7285 59 0 TLS-SS-IA2-1 j (0.0-0.6)032310 I 

7252 68 0 TLS-SB-IA2-11 (0.6-1.6)03231 0 5a 

7222 80 0 TLS-SB-IA2-11(1.6-2.6)032310 4 

7742 108 0 TLS-SB-IA2-11 (2.6-3.6)03231 0 Chemical 

7678 73 0 TLS-SB-IA2-11 (3.8-4.8)032310 3 

0 

0 

7521 96 0 TLS-SB-IA2-11(6.0-7.0)03231O 5 

0 

0 

0 

N 

A 

-

Page 20f3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Jfthe 

highest gamma instrument reading interval is the same as any orthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgmcnt. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches oflhe boring) at the following 
locations: 

I. The core surface [i.e., Qle top 6 inches of the current landfLll surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core arca where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.c., bcta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of 3 
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· ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA2-12 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Su .... 'ey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-o7-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliverv Order: 0003 
Site :'<iame Tonawanda FUSRAP Landfill Site 
Date of Activit 3-19-10 
Time of Activit 08:56 
Surveyor Name Zath Hill 
Sam ler Name Joe Craio 

Northin 
Bore Hole Location As listed in the SAP, Vol. I) 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

1092974.55 

Yes 

Eastin 
1065408.52 

Survey Instrumentation 
Instrument I -----r----"'In-s-:-tr-n-m-e-nt-:-:z;:-----I 

~M~~-~~M~o~d~el~a-n~d~S-~~ia~1~N~o-_--~L-ud~l-um~2~22~1=/~1~8~71~5~8~----~L-ud~lu-m~172~!718~M'3~1~~---~ 
Detector Model and Serial No. Ludlum 44-10 I PR 156393 Ludlum 44-9/ PR 193567 
Calibration Due Date 10-19-10 10-19-10 
Detector Window 0 en or Closed Open :-.fA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 8067 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: > I 0 @ 4.0' % NOTE: LEL allowed to dissipate to < 10% prior to collection of 
samples. 
O2: o ppm CO: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equip mentis ample area <100 cpm. 
NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3-19-10 
Date 

3-19-10 
Date 



             I- 205    

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feel) 

Core Scan 
Gamma 
Reading 
(cpm) 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample Static 
Core Scan Description Depth Camma 

Beta (Standard, Interval of 0 ••. t 
F· Id S I nc mlllU e Reading Ie amp e, e.g., C t 

Duplicate, 1.0-2.0; 3.5- (.oun) 
<pm MSIMSD, 4.5, elc. <pm 

QA Split) 

Static Beta 
One Minute 

Count 
(cpm) 

P]() 

Reading 

Sample I.D_ Number 

0.0 i I 0 No recovery 0.0 .. 0.5 I 

c 

.,8 ~ ~ 
'" ~ -"!- Q 

~c~ 
U 0 .. 

-~ <:V 
.!! 'C; ~ 
Q, " " e Q ::I 
~ ~ 

CJ) 

0.5 8084 80 Standard 0.5 1.0 8287 86 I 0 TLS-SS-IA2-12(O.5-1.0)03 19 1 0 I I 

l.0 8461 120 0 

2.0 I 8687 ...... 100 0 

3.0' 8702 100 0 

~ ~~ W 0 

5.0 9065 80 Standard SA 6.4 . 8303 60 0 
I·... i ....... -

6.0 I 8265 100 ' 

7.0 8644 100 

8.0 

8.3 9191 120 Standard 8.3 9.3 8458 82 

9.3 8642 100 
-+----l-----t--....... I + 

o 
o 
o 
o 

No recovery 4.0 4.4 

TLS-SB-IA2-12(S.4-64)031910 

No recovery 8.0 8.3 

TLS-SB-IA2-12(83-9.3)031910 

10.3 8469 140 Standard 10.3" 11.3 8534 67 o TLS-SB-IA2-12(1O.3-II.3)03191O 
j"".,,"--""/--------+--------+---------+--------+---_ .... 

12.0 

13.0 8744 120 

14.0 8723 100 

15.0 8771 100 

Page 2 of4 

1 <.;ore I.D, Number IIA2-12 

o No recovery 12.0 13.4 

o 
o 
o 

4 

2 

5 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

16,0 

17,0 

18,0 

19,0 

20,0 

21.0 

no 
23,0 

24,0 8087 

25.0 8278 

26.0 7249 

27,0 7998 

28.0 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

--------------

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

i 
--------------

--------------

61 Standard 24.0- 25.0 

60 
--------------

60 

80 

- - ------------------ .--------------------- ---

= ~ 

Static .S: :t: -- .. Gamma Static Beta t .. -
Sample [.D. Number -I'-<'" One Minute One Minute oc~ 

Count Count 
PID U.9 loo 

Reading .£ .~ .8 
(cpm) (cpm) Q. " E! ;; c!i " 

" Z '" 
~~-----

I 0 No recovery 16,0 24.0 

i 0 ~ 

0 ~ 

0 1 
0 1 
0 1 

- - ------------------ c----------------- ---

0 1 
0 1 

- - ------------------ c----------------- ---

&567 80 
i ________ 0 TLS-SB-IA2-12(24.0-25.0)0319J 0 3 

0 
- - ------------------ c---

0 
--------

0 
c---

0 

--

,.,. 
Page 3 of4 
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Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surmce [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot ofnatlve soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the frst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading. 
b. A one foot sample centered around the core area wifh the second highest beta reading, or 
c. A one foot core sample using ofher professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed hy the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in fhe structural fill, will be scanned and considered for 
potential sample selecrion. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will he from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the intelface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth wi!] be recorded on the ARSEC Soil 
Core Survey foml. 

2. A soil sample from the first foot just inside the saturated zone. lfthe saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interfuce) then fhe fhird sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the heta instrument (i.e., beta scintillator) registered fhe 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot COre sample using other professional judgment. 

Page 4 of4 
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· . 
ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 

Soil Core I.D. Number: IA2-13 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FlJSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC .Iob I\umber: Federal-HP-0003 

Yes ~ 

Surface static gross gamma counts (one minute count), before bore hole drilling: ..:z;tJJ .. cpm 

Notes and Comments: 

Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: 46 cpm (Ludlum Mode/12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

IhS: ppm co: ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interlace. 

3-22-10 
Date 

3-22-j() 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Depth 
(Feet) 

Core Scan 
Camma 
Reading 

(cpm) 

Core Sean 
Beta 

Reading 

epm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

[)epth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Camma 

One Minute 
Count 
(epm) 

Static Beta 
One Minute 

Count 
(epm) 

PID 
Reading 

Sample I.D. Number 

f 0.0 I 1m 
I 0.5 ttl·.···· 7639 I __ . 80 I Standard 0.0·· 0.5 _ .. I... 6_9771_-+-_4_4·7_-+-__ 0--+ ____ '----------'-_____ .... 

743~ 100 

TL8-SS-IA2-1 J(0.0-0.5)03221 0 

---j-------
2.0 

1--3.-0-t-.-... -~-:~~i:~: 
4.0 

o 
t-----+----~~~+~. 

3.0 - 4.0 I 7049 .... ~ 82 ° _____ ll'LS-S13-IA2-13(3.0-4.0)032210 Standard 

" .2 ~ iU 

~ " -'" ... '" ~f-<;z: 
"c~ 
U _~ ~ 
1£.1._ ~ 

"E..~e 
S Q :> 
" ;z: '" 

5 

5.0 7318 50 Standard 5.0 6.0 7173 

o 1 No recoverY 4.0 - 5.0 

+_ 0 __ • __ .·.·I:LS-SB~iA2-13(50-60)032210 2 66 

6.0 7637 70 
I 

I 7.0 7428 60 
.. ----..... .. ---t---... 1·-

8.0 0 No recovery 8.0 - 12.2 
..... ------ f------... . .... -----------... 

9~ 0 1 

10.0 0 1 I 

11.0 ° 1 
12.0 7845 90 Standard 12.2- 13.2 7374 57 ° T!,S-SB-IA2-13(12.2-Ll.2)0J2ZI0 

! 
3 

13.0 7478 60 ° 
.---... 7752 I 80 'Sumdard 14.0 15.0 I 7448 I 47 0 14.0 TLS-SB-IA2-13( 14.0-15.0)03221 0 4 

Page 2 of 4 
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I 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Static Description Depth Core Scan Gamma Static Beta 

Core Scan (Standard, Interval of Beta One Minute One Minute 
Depth Gamma Reading Field Sample, e.g., 

Count Count 
(Fect) Reading Duplicate, 1.()"2.0: 3.5-

(cpm) cpm MS/MSD, 4.5, etc. 
(cpm) (cpm) 

QA Split) 

15,0 7452 50 

16.0 7559 80 

17.0 7681 90 

18.0 r---
~ 

~- - - - --------------- ----------- --- --'- N 
... 

~ 
~ ----, 

A -- '-
----

i 
- - - --------------- ----------- -

- - - --------------- ----------- -

Page 3 of4 

I Core LD. Number [·IA2.~13 

............... 

= ~ o _ 
:;: t ~ 
iii .. -_",,0 

Sample I.D. Number o=~ PIO U .S: j., 

Reading ~ rI'l ~ 
- .- .Q 
Co U S 
S ~ ::0 

Jl Z 

0 

0 

0 

0 

- - - - - - - - - ------------------- -

- - - - - - - - - ------------------- -

-- • 

---- "- ~--

~ 

~ 

-----~ 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

IA-I through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the c"res surface, which will 
include approximately the top 6-inches of the boring) at the following locations; 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0- 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone int.erface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Iflhe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the tifth sample interval should be selected using the 
following decision tree; 
a. A one foot sample centered around the core area with the second highest gamma reading. 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fiJI placed by the Town of Tonawanda to • depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
ofthe boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations; 

L The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the tirst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot JUS! inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the samc as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be Sf lected using the following decision tree; 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-J 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: 1A2-14 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda Ft:SRAP Landfill Site Task Description: Soil Core Gamma Survey 

i Operable Unit Remedial 
! Investigation 

Contract No: i W912P4-07-D-0069 ARSEC Job Number: Federal -HI-'-0003 

Dellve Order: 0003 
Site Name ' Tonawanda FUSRAP Landfill Site 
Date of Activit 3-24-10 
Time 01' Activitv 13: 10 
Survevor Name Zach Hill 
Sam ler Name Dennis Whitlock 

Bore Hole Location As listed in the SAP, Vol. I) 
Was the bore hole re-Iocated due to refusal? 
(Circle either Ves or No) 

Northin 
109297455 

Yes 

Survey Instrumentation 

Eastin 
1065332.99 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221 ! 190191 Ludlum 121 186707 
Detector Model and Serial No. Ludlum 44-10 j PR240366 Ludlum 44-9 I PR 153297 
Calibmtion Due Date 2-23-11 10-8-10 
Detector Window 0 en or Closed o ell NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5368 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6993 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

co: ~_O_ ppm 

NOTE: Walk over scan alter coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the filVnative soil 
interface. 

3-24-10 
Date 

3-24-10 
Date 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
Core Scan (Standard, Interval of Beta 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

0.0 

0.5 

1.0 7013 60 Standard 1.2 - 1.7 

2.0 7653 60 Standard 2.0 - 3.0 

3.0 7348 60 

4.0 

5.0 

6.6 7384 80 Standard 6.6 6.8 

6.8 7384 80 Standard 6.8-7.8 

8.0 

9.0 7104 100 Standard 8.9 -9.9 

10.0 7346 60 

11.0 7292 80 

12.0 N 

13.0 

14.0 

I Core I.D. Number IIA2~14 

c ---Static .9 ~ ~ 
.... CI.\ CI.\ 

Gamma Static Beta <JI- .... 
.!!f-I::> 

One Minute One Minute Sample I.D. Number o=~ 
Count Count 

PID U I::> l-
.- CI.\ 

Reading .!! .i!'.l ..Q 

(cpm) (cpm) c. ~ 8 
8 Q = 
~ Z 

0 No recovery 0.0 1.2 

0 ! 
6486 61 0 TLS-SS-IA2-14( 1.2-1.7)032410 1 

6264 59 0 TLS-SB-IA2-14(2.0-3.0)032410 4 

0 

0 No recovery 4.0 6.6 

0 ! 
• 

6495 47 0 TLS-SB-IA2-14( 6.6-6.8)032410 2 

6818 61 0 TLS-SB-IA2-14( 6.8-7.8)032410 3 

0 No recovery 8.0 8.9 

6787 68 0 TLS-SB-IA2-14(8. 9-9.9)032410 5 

0 

0 

A 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface. which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le" the top 6 inches ofthe current landl1ll surlace (0,0 - 0.5 feet bgs)] 
2, A soil sample from the tirst foot just inside the saturated zone 
3. A sample from the I1rst foot ofnalive soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervds (i.e., the highest scan 
reading is in either the top 6 inches. or at the saturated zone interface. or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professionaljudgment. 

5, A one foot sample centered around the core area where the beta instrument (i.e" bela scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four lixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the tlrst foot of native soil, 
or in the area of the highest gamma instmment reading) then the I1fth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings wm extend through the structural till placed by the Town of Tonawanda 10 a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive resuit is obtained in the bottom interval ofthe 
soil core during core scanning. four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e" the top 6 inches of the current landtill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road. then the sample will be from the tirst 6 inches of soil beneath the current road bed material [Le" 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorde<l on lJSACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the firs! fool just inside the saturated zone. If the saturated zone is not reached in the boring (i.e .• 
tt is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. (fthe 
highest gamma instntment reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (Le,. 
the highest scan reading is in either the top 6 inches, or at the saturated zone interfuce, or in the area of the highest 
gamma instmment reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest bela reading, or 
c. A One foot core sample using other professional judgment. 
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ARSEC 
2909 North RIver Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA2-15 

SOIL CORE SURVEY FORM 
Project Name; Tonawanda FUSRAP Landfill Site Task Description; 

Operable Unit Remedial 
SoU Core Gamma Survey 

Investigation 

Contract No; W912P4-07-D-0009 ARSEC Job Number: Federal-lIP-0003 

Deliver' Order: 0003 
Site Name Tonawanda FliSRAP Landfill Site 
Date of Activit 
Time of Activit 
Surve or Name 
Sam ler Name 

Bore Hole Location (As listed in tbe SAP, Vol. t 
Was the bore hole re-Iocated dne to refusal? 
(Circle either Yes or No) 

3-24-10 
14:10 
Zach Hill 
John Holmes 

Northin 
109297455 

Yes 

Survey Instrumentation 

Eastin 
10652'15.23 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221! 190191 Ludlum 12! 186707 
Detector Model and Serial No. Ludlum 44-10,' PR240366 Ludlum 44-9! PRI53297 

I-C::-"=I=ib",ra=ti:::o,=,:n-;::Dc:;u-=-e..::D-::at=e __ :::---:-t-2=,-.:;:2::.,3-..:,I,;,.1 ----------1 10-8-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ..JjR cpm 

Notes and Comments: 

Backgrounds: Gamma: 6993 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Backgrounds the same as IA2-14 & 16 because sample table was not moved. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-24-10 
Date 

3-24-l0 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

... 

I 
I 

Core Scan 
Depth Camma 
(peet) Reading 

«pm) 

0.0 

0.5 7134 

1.0 8029 

2.0 7469 

3.0 7975 

I 
4.0 

5.0 7147 

I 6.0 7382 

, 7.0 6976 

u: -
j 10.0 

11.0 

12.0 

13.0 

14.0 

i 

Form HPM-3-6-J 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, •. g., 
Duplicate, 1,0-2.0; 3.5-

<pm MSIMSD, 4.5, etc. 
QA Split) 

100 Standard 0.2- 0.7 

120 Duplicate LO -2.0 

80 Slandard 2.0 - 3.0 

100 Standard 3.0 4.0 

---------
I 60 Standard 4.2 -5.2 

120 Standard 6.2 -7.2 

80 

i 

~~~~ ~~~~~~ 

". , 

:: ~ 

Static .S: ¢oj -
~ .. .. 

l;arnma Static Beta ~ -"" '0 
One Minute One Minule Sample J.D. Number "' .... Z o=~ 

Cuunt Count U '" ~ 
Reading I .!! :~ .! ! 

(cpm) «pm) Q. ... !! I e" I 
"el " [J) Z 

0 ! No recovery 0.0 - 0.2 

6676 52 0 TLS-SS-IA2-15(0.2-0. 7)03241 0 I 
- - - - - -------- --- --

6790 67 0 TLS-SB-IA2-15( 1.0-2.0)03241 0 4 
- - - - - ---- ---- -----------

6428 45 0 TLS-SB-IA2-15(2.0·J.O)032410(Chemical) 
- ------- -------- - - - - --------- --- --

6782 56 0 TLS-SB-IA2-15(3.0-4.0)0324 I 0 5a 
- - - - - ----- _. -----------_. 

0 No recovery 4.0 - 4.2 
- - ------- ------- - - - - - ------------ .--

6847 76 0 TLS-SB-IA2-15(4.2-S.2)032410 3 
-----------_. 

6437 68 0 TLS-SB-IA2-IS( 6.2-7.2)032410 5 
- -------- ------- - - - - - --------- - .... 

---------1---- 0 
.. 

; 
j 

'-~ 

i 

I 
Page 2 of3 

i Core to. Number LI :.:.IA.::2::..-.:..:IS'--________________________ ..J 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface. which will 
include approximately Ihe top 6·inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of Ihe current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the Core area where the gamma instrument registered the highest reading. [f the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of nalive soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment_ 

S. A one foot sample centered around Ihe core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. 1 f the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a_ A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The COre surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring loc.tion is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth oflhe interface between the road and the soil like materials will be 
recorded on USACE El'iG FOnTI 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey FOnTI, 

2, A soil sample from the first foot just inside the saturated zone, If the saturated zone is not rea.ched in the boring (i.e., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selecte-d at the second highesl gamma reading, or by other professional judgment. 

4. A one toot sample centered around the core area where the beta instrument (Le .. beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either Ihe top 6 inches, or at the saturated zone interface, or in the area oflhe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b_ A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Fonn HPM·3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SO!L CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA2-I6 

SOIL CORE SURVEY FORM 
Tonawanda }'USRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-l17-D-OOO'I ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3·24·]0 
14:50 
Zach Hill 

I-"'=='-'-'="'-_____________ +-"O:::::.ooi. Whitlock 
Northin E'lstin 

Bore Hole Location As listed in the SAP Vol. I 1092974,55 1065257,47 
Was the bore hole re-Iocated due to refusal? 

Yes 
Circle either Yes or ;\10 

Survey Instrumentation 

Instrument I Instrument 2 
Meter Model and Serial No, Ludlum 2221/190191 ----t'7L-u-;dl;-u-m-cI;-;:2;-1c';1::;;8~67:;;O:=;7==----I 

~O~&~ec~to~r~~~l~od~e~I~~~d~S~e~rj~al~N~o~._~L~u~d~ll~Im7244~-~I~O~I~PR2~4~O~36~6~ ___ ~L~u~d~lu~m~44.9~/P~R~1~5~3~29~7~ ____ -i 
Calibration Due Date 2-23-11 10·8·10 
Detector Window Open or Closed Open NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6696 cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: 50 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

co: ppm 

NOTE: Walk over scan after coring < 8K epm. LAWs of equipment/sample area <100 cpm. 
NOTE: Backgrounds thc same as IA2-14 & 15 because sample table was not moved. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-24·10 
Date 

3-24-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta Core Sean Beta (Standard, Interval of 

One Minute One Minute 
Depth (;amma Reading Field Sample, e.g,. 

Count Count (Feet) Reading Duplicate, Ul-2.0; 3.5-
(cpm) (cpm) 

(cpm) cpm MSIMSD, 4.5, ete. 
QA Split) 

0.0 6926 60 Standard 0.0 -- 0.5 6350 63 

0.5 

1.0 7147 40 
- - --------

2.0 7392 160 Standard L5 2.5 6651 52 
- - - - ------C--. 

3.0 7064 80 Standard 3.0 --4.0 6445 64 

4.0 
c------. ------- -----------

5.0 7599 40 Standard 4.9 5.9 6782 61 
; 

6.0 7680 60 Standard 6.0 7.0 6668 58 
C--. -------- ------------

7.0 7922 60 Standard 7.0 8.0 6452 58 

8.0 -
9.0 N 

10.0 

11.0 

12.0 A 

13.0 

14.0 
~-----. 

Page 2 of 3 

I Cord.D. Number ]'1;':2:16 

.. 
,2 1:0.1 - .. ... "-

Sample tD, Number 
~r--
" c: PID U .S: 

Reading " ~ "E.:u 
5~ .. 
'" 

0 TLS-SS-IA2-1 6(0.0-0.5)0324 \ 0 \ 

0 t 
0 

0 TLS-SB-IA2-16( 1.0-2.0)032410 5 

0 TLS-SB-IA2-16(3 .0-4.0)03241 0 3 

0 No recovery 4.0 -- 4.9 
.. 

0 TLS-SB-IA2-! 6(4.9-5.9)032410 5a 

0 TLS-SB-IA2-16( 6.0-7.0)03241 O(Chemical) 

0 TLS-SB-IA2-16(7.0-8.0)032410 4 

.. 

-



             I- 220    

ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-I through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the COres surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 ... 0.5 feet bgs)] 
2. A soil sample from the first toot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Iflhe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturatoo zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. [fthe highest beta reading interval is the same as any oflhe above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or al the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) Ihen the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area wilh the second highest gamma reading. 
b. A one foot sample centered around the e<Jre area wilh the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil bormg location and will consist of a one foot segment 
of the boring (except for the cores surface. which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet hgs)]. If the boring location is on 
(he access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
helow any pavement and gravel base]. The depth of the interface between the road and the soil like materials will he 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth of the boring), then the sample will he from the bottom one foot of the boring. 

J. A one fOOl sample centered around the core area where the gamma instrument registered the~ighest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A ol1e foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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• • 
ARSEC F()rm HPM-3-6-J 
2909 N()rth River R()ad SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA2-17 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Sit. Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~.~.3.LL cpm 

Notes and Comments: 
Backgrounds: Gamma: 6942 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % -~""-_% 

ppm co: ppm 

NOTE: Walk Over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

~c25- \0 
Date 

3-25-JQ 
Dale 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Sean 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 

0.5 6946 

1.0 7136 

Form HPM-J-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

.pm 

120 

120 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA Split) 

Standard 

Standard 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

0.2 - 0.7 

1.0 -- 2.0 

Static 
Gamma 

One Minute 
Count 
(epm) 

6681 

Static Beta 
One Minute 

Count 
(cpm) 

46 

57 

1'10 
Sample 1.0, Number 

Reading 

No recovery 0.0- 0.2 

= o _ 
'':: ~ ~ 
u .. 0 
~t-z 
c c_-
U.9 ~ 
G.I .!:a .Q 
i5.~e eo :I 

" ;1: VJ 

···t-I ---------------+--r-

5 -I ".. , --·t-I ---I-
2.0 7016 100 

3.0 

4.0 

5.0 

70 6889 140 

6&70 50 

7014 70 

I Standardj ~.8 - 3 81 n~24 -1 
I . +- . 

3 

6.0 7235 100 Standard 6.0 -7.0 6793 55 4 
-----t----n 

7.0 7053 90 Standard 7.0 8.0 6703 48 5a 
~- ---------. 

&:~-j-:-
9.0 N 
-+-----Ir---..... · 

10.0 
______ n __ • 

11.0 

1;20 r-
A 

I :::~u ..... 
Page 2 of3 

l Core J.D. Number [iA2~l7n--



             I- 223    

I VI~ r1t."""II, L< .... IVIVI 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surfilce (0.0 - 0.5 feet bgs)} 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should he selected at the second highest gamma reading, or by other professional judgment. 

j A one foot sample centered around the core area where the beta instrument (j,e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches. or at the saturated zone intermce, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will he scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of tile 
soil core during core scanning. Four santples will he collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. 

3. 

4. 

The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs»). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil heneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 
A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 
A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should he 
selected at the second highest gamma reading, or by other protessional judgment. 
A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interfilce, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one fuot core sample using other professional judgment. 

Page 30f3 
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ARSEC FOnTI HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Pon 

Soil Core J.D. Number: IA2-18 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable U nit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Order: 0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7960 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6863 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ___ <:HL% 

IhS: _O~ ppm co: _O~ ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Backgrounds the same as IA2-19 & 21 because sample table was not moved. 
NOTE: Core depth on this limn begins at the soil surface and ends at the filVnative soil 
interface. 

3-25-10 
Date 

3-25-10 
Date 
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I 

I 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

- - - - - - ---------- -

Sample 
Static 

Description Depth Core Scan (;amma Static Beta 
Cor. Scan (Standard, Interval or Bet. One Minute One Minule 

Depth Gamma Reading Field Sample, e.g., 
Count Count 

(Feet) Reading Dnplieale, 1.0-2.0; 3.5-
(epml epm MS/MSD, 4.5, elc. 

(epm) (epm) 

QA Splil) 

0.0 7282 120 Standard 0.0 0.5 6653 64 

0.5 7624 100 Standard 0.5 1.5 6743 48 
....... _-------~-

1.0 7187 lOa Standard L5 2.5 6695 67 
---- - - ----------- ---------

2,0 6942 120 Standard 2,6 3.6 6795 79 
-------- -----

3.0 
- - ----------- ---------

4,0 
-- ----

5,0 7026 60 Standard 4,6 5.6 6450 57 
- - ------------ ---------

6.0 6987 80 Standard 5.6 6.6 6600 55 
-- -----

7.0 I-----
g,O ------Jr- N 

9,0 
.~ 

I---
10.0 ----11.0 A -
12.0 

I 

13.0 

14,0 

Page 2 or3 

I Core I.D. Number UJ IA2-18 

- - - - - - - ----------------

c: o ::c .- " - " " " .. ~ 
~E-<0 

Sample LD. Number o=~ PID 1 U 0 '-
1 .- a.; 

Reading .!: .!a .0 
Q.~e 
e Q " ., :z (J'J 

0 TLS-SS-IA2-18(O.O-O.5)032SI0 I 
- - - - - - - ----------------

0 TLS-SB-IA2-18(O.5-1.5)032510 4 
- - - - - - - -------------

0 TLS-SB-IA2-18(l.5-2.5)032510(Chemical) 
- - - - - - -----------------

0 TLS-SB-IA2-18(2.6-3.6 )032510 J 
------------------

0 1 
- - - - - - - ----------------

0 No recovel)' 4.0 ... 4.6 

0 TLS-SB-I A2-18( 4.6-S.6)03251 0 Sa 
- - - - - - - ----------------

0 TLS-SB-IA2-18(S.6-6.6)032510 5 

r- ---- [ 
I ----- - - - - - - ------------- - r--.. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-incbes ofthe boring) at the following locations: 

1. The core surface [i.e .• the top 6 inches of the current landfill surface (0.0 ... 0.5 feet bgs)] 
2. A soil sample from the first fOOl just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the !tighest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should he selected at the second highest gamma reading, or by other professional judgment. 

5. A nne foot sample centered around the core area where the heta instrument (i.e., heta scintillator) registered the 
highest beta reading. Ifthe highest heta reading interval is the same as any nfthe above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following deeision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

TA-6 Sampling Protocol 

Soil borings will extend through the structural till placed by the Tm\11 of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will he collected per soil boring location and will consist of a one foot segment 
of tbe boring (except for the cOreS surface, which will Include approximately the lop 6 inches of the :Ooring) at the following 
locations: 

I. The cOre surtace [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. [fthe boring location is on 
the access road, then the sample will be ITom the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample wlll be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e .• the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e .. 
the highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the area oftlte highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
h. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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• ARSEC Form HPM-3-6-J 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Contract No: 

Soil Core I.D. Number: IA2-19 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable U nit Remedial 
Investigation 

W911P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling:7~:?2 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6863 cpm (Ludlum Model 2221) 

Beta: 41 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

co: _0_ ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Backgrounds the same as IA2-J 8 & 21 because sample table was not moved. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

h~~:lQ 
Date 

3-25-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

I 
Core Scan 

Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 7416 
-" 

0.5 

1.0 7114 

2.0 6844 

3.0 7347 

4.0 

5.0 7488 

6.0 6859 

7.0 r-------
8.0 

9.0 

10.0 

11.0 
-

12.0 

13.0 

14.0 

! 

Form HPM-J-6-1 
SOIL CORE GAMMA SURVEY FORM 

.. 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, c.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

60 Standard 0.0- 0.5 
.. 

80 Standard 0.5 1.5 

120 Standard 2.3 3.3 

160 Standard 3.3 4.0 

60 Standard 4.7 5.7 

80 

.. ----- N 

-------

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 

PID 
Reading (cpm) (cpm) 

6358 34 0 

0 

6778 60 0 
--- .......... ---

6778 82 0 
----------------

6778 58 0 

0 
f---------------- -

7047 ! 82 0 

0 
----------------

------A ----
Page 2 of3 

I Core 1.0. Number I IA2-19 -------1 

e ~ 

.9 \lJ-

t: ~ $ 
'::f-o 

Sample I.D. Number 'Oc6 
U.9 t 
..S:! .:!l .c 
Q. ~ 5 
E Q " 
" Z <J') 

-
TLS-SS-IA2-19(0.0-O.5)03251 0 1 

j 

TLS-SB-IA2-19(O.5-1.5)032510 5a 

TLS-SB-IA2-1 9(2.3-3.3)0325 1 0 3 

TLS-SB-IA2-19(3.3-4.0)0325 1 0 5 

No recovery 4.0 4.7 

TLS-SB-IA2-19(4.7-5.7)0325 1 0 4 

! , 

i 

I 
i ------ ------ . -=-:.:.:.:.:.: ..... --------,.. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, five samples will be oollected per soil boring location. In 
these borings. each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e .. the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs}) 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4 A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or III the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at Ihe saturated zone intertace, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the tlfth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core atea with the second highest gamma reading, 
b. A one foot sample centered around tbe core area with the second highest bela reading, or 
c. A one foot core sample using other professionaljudgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered tor 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. four samples will be collected per soi I boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [Le., the top 6 inches of the current landfill sorfuce (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth orlhe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be record,..:! on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then tbe sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected al the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone intertace, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should he selected using the following decision tree: 
a. A one foot sample centered around the core area with the second higbest gamma reading, 
b. A one tbot sample centered around tbe core area with the second higbest beta reading, or 
c. A one toot core sample using other proressional judgment. 
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ARSEC Form HPM·3·6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IA2-20 

SOIL CORE SURVEY FORM 
Project :'<lame: Soil Core 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Yes ® 

Surface static gross gamma counts (one minute count), before bore hole drilling: ..QQ1L cpm 

Notes and Comments: 

Backgrounds: Gamma: 7103 cpm (Ludlum Model 2221) 

Beta: 40 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

ppm co: 0 ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-25-10 
Date 

3-25-10 
Date 



             I- 231    

ARSEC Form HPM-3-6-J 
2909 North River Road 
P011 Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

...... 

Sample 
Static 

Core Scan Description Depth 
Gamma Static 8eta 

Core Scan 8eta (Standard, Interval of One Minute One Minute 
Depth Gamma Field Sample, e.g., PID Reading Cuunt Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- Reading 

(epm) epm MS/MSO, 4.5, etc. 
(epm) (epm) 

QA Split) 

0.0 6648 100 Standard 0.0 0.5 6820 47 0 

0.5 6866 70 0 

LO 7130 90 Standard 1.0 2.0 6816 69 0 

2.0 7099 80 ! 0 
...... 

3.0 6942 110 Standard 3.0 -4.0 6874 75 0 

4.0 0 

5.0 6886 ilO Standard 4.8 5.8 6723 55 0 

6.0 7433 70 Standard 6.0 7.0 6926 82 0 
- - - -------------

7.0 ----8.0 ---r--- N 
- - - ------------- ----------- --

9.0 r---
10.0 ~ --
11.0 A -t---
12.0 

----------- --

13.0 

14.0 

Page 2 of3 

I Core I.O. Number TiA2-20 

~~~~~~~~~ - - - - - -------------------- --

= .2 ~ :::' 
- OJ .. II ... -

Sample I.D. Number =""'i 
"'''~ U '" ... .~ ., 
~ .=a .Q 

c.. a::: e 
8 eI .. 

Jl '" 
TLS-SS-IA2-20(0.0-0.5)0325I 0 I 

TLS-SB-IA2-20( 1.0-2.07)03251 0 3 

~~~~~~~~~ 

TLS-SB-IA2·20(3.0·4.0)03251 0 5 

No recovery 4.0 4.8 

TLS-SB-IA2-20( 4.8-5 .8)03251O(Chemical) 

TLS-SB-IA2-20( 6.0-7.0)032510 4 
- - - - - - - - - -------------------- --

---------------------------- J --

i 

------ ----- ---- ------.. 
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· . 
ARSEC Form HPM-3-6-1 
2909 Nolth River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring loc.tion. In 
these borings, eacn sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches oftne boring) at the following locations: 

I The CDre surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)J 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core arca where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first fool of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest heta reading interval is the same as any of the above four fixed intervals (I.e., the 
highest scan reading is in either the top 6 inches, or at the sarorated zone interface. or in the first foot of native soil. 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered tor 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the botrom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surfilee, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. Ifthe boring location is on 
the access road. then the sample will he ITom the first 6 inches of so;1 beneath the current road bed material [i.e., 
helow any pavement and gravel base). The depth of the inlerface between the road and the so;llike materials will be 
recorded on USACE ENG Fonn S056·R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample ITom the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should he 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the corc area where the beta instrument (I.e., heta scintillator) registered the 
highest heta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone intertace, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around thc core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA2-2I 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W9t2P4-07-D-0009 AR..'iEC Job Number: Federal-HP-0003 

Deliverv Order: 0003 
Site Name Tonawanda FUSRAP Landfill Sit. 
Date of Activitv 3-25-10 
Time of Activit 09:40 

Zach Hill 
Joe Craig 

Northin Eastin 
Bore Hole Location As listed in the SAP, Vol. I 10930S0.0& 1065370,75 
Was the bore hole re-Ioeated due to refusal? 

Yes 
Circle either Yes or No 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 22211 190191 
Detector Model and Serial No, Ludlum 44-10 f PR240366 

Ludlum 12; 1&6707 
Ludlum 44-9 I PR"'15':-:3=-=2-:'9""7 -----/ 

CaIibration Due Date 2-23-11 10-8-10 
Detector Window a en or Closed a en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: .. .7587 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6863 cpm (Ludlum Model 2221) 

Beta: 41 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

IhS: _0_ ppm co: 0 ppm 

NOTE: Walkover scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Backgrounds the same as JA2-l8 & 19 because sample table Vias not moved, 
NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3-25-10 
Date 

3-2~·.H) 
Date 
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ARSEC Form IIPM-3-6-1 
2909 Nonh River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

...... - - - - - - - - - - - - ------------------- --

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

Core Scan (Standard, Interval of Beta One Minute One Minute 
Depth Gamma Reading Field Saml'le, e.g., 

Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MS/MSO, 4.5, etc. 
(cpm) (cpm) 

QA Split) 

0.0 7491 80 Standard 0.0 0.5 6497 58 

0.5 7900 80 Standard 0.5 . 1.5 6784 59 

1.0 7549 60 Standard 1.5 - 2.5 6627 66 

2.0 7380 80 Standard 2.6 - 3.6 6S31 57 

3.0 

4.0 

5.0 7153 SO 

6.0 6863 140 1 Standard 5.7 -7.0 6753 56 

7.0 ---8.0 ------~'''''''- N 

9.0 r--.. 
10.0 -------11.0 A --
12.0 

13.0 

14.0 

Page 2 oD 

[Core I.D. N nmber ___ .LIA2~21 

" -.5' ~-
- " <II " --~~Q 

Sample 1.0. Number Qr::~ 
PID U 0 _ 

.- <II 
Reading ~ .e:: .c 

Q. t e 
!! Q " 

" Z 

'" 
0 TLS-SS-IA2-21 (0.0-0.5)032510 I 

----

0 TLS-SB-IA2-21 (0.5-1.5)03251 0 4 

0 TLS-SB·IA2·21 (1.5·2.5)032510 Sa 

0 TLS.SB.IA2·21(2.6·3.6)0325 I 0 3 

0 t 
0 No recovery 4.0 4.7 

0 

0 TLS.SB.IA2·21(5.7. 7.0)032510 5 

"""- ------ ------ - - ........ 
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· , ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-t through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a One foot segment of the boring (except for the cores surlace, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surfuce [i.e., the top 6 inches oflhe current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the lirst foot just inside the saturated zone 
3. A sample ITom the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e. .. the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the COre area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. [fthe highest beta reading interval is the same as any of the above four lixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interlace, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 fcet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample ITom the first foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be ITom the bottom one foot of the boring. 

3. A one foot sample centered around the COre area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i,e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i.e., beta scintill&tor) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instmment reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading. 
b, A one foot sample centered around the eore area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 

Project Name: 

Soil Core J.D. Number: IA2-22 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-UP-0003 

Yes @) 

Surface static gross gamma counts (one minute COllnt), before bore hole drilling: 6800 cpm 

Notes and Comments: 
Backgrounds: Gamma: 7186 cpm (Ludlum Model 2221) 

Beta: 40 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

I-hS: _0_ ppm co: 0 ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-25- \0 
Date 

3-25- \0 
Date 
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I 

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 7005 

0.5 6670 

1.0 6832 

2.0 6973 

3.0 6886 

4.0 7087 

5.0 7166 

6.0 

7.0 ,--
8.0 

9.0 

10.0 

12.0 

13.0 

14.0 

Fmm HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

epm MS/MSI>, 4.5, etc. 
QA Split) 

100 Standard (J.O 0.5 

70 , 
80 Standard 1.7 2.7 

, 
60 

110 Standard 3.0- 4.0 

70 Standard 4.0 - 5.0 

100 Standard 5.0 - 6.() 

, ---r-- N 

I-----

......J 

" Static .2 ~ =-
~ " '" Gamma Static Bet. t ~ Q 

One Minute One Minute Sample I.D. Number =E--"" " " ~ 
Count Count 

PID V.:2 10.. 

Reading .!! .!a ~ 
(epm) (epm) Q.t:S e Q = 

~ Z 

6752 70 0 TLS-SS-lA2-22(0.0-0.5)0325 J 0 I 

J 0 

7029 73 0 TLS-SB-IA2-22( 1.7-2.7)03251 0 5 

0 
- - - ----------------- ---------------- --

6743 54 0 TLS-SB-IA2-22(3.0-4.0)032510 3 

6912 73 0 TLS-SB-IA2-22(5.0-6.0)0325I O(Chemical) 

6798 53 0 TLS-SD-IA2-22(6.0-7 .0)032510 4 
.. 

Coring stopped @ 6.0' due to expanding clay 

.. 

.. ------r--. 
A -----r------. ------ ----- -----r-------j 

Page 2 00 
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ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L The core surface [Le" the top 6 inches of the currcnt landfill surface (0,0 ~ 05 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervds (Le" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foct of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above four fixed intervals (I.e" the 
highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma readin~ 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment, 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surface [i,e .. the top 6 inches of the current landfill surface (0.0 ~ 0,5 feet bgs)], IUhe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e" 
below any pavement and gravel basel, The depth of the interface between the road and the soil like materials will be 
recorded on USACE E~G Form 5056·R or Form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2, A soil sample from the first foot just inside the saturated zone, [fthe saturated zone is not reached in the boring (I.e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foct of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reacting, If the 
highest gamma instrument reading mterval is the same as any of the above two fixed intervals (I.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4, A one foot sample centered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or ar the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment, 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY PORM 

Soil Core I.D. Number: IA2-DOE-Bt 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver' Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Aetivitv 3-23-\0 
Time of Activity 09:50 
Surve 'or Name Zach Hill 
Sam ler Name Joe Craia 

Northin 
r=Bo-~~H7o~le~L~--... ~ti-~n-..... ~.A~S~1~is-too~i-n~tb~e-S~A~p~,~V7o~1.~1~----+---~I~O~92936,~73~----~--~~~~~--~ 

Was the bore hole re-located due to refusal? Yes 
(CireleeitberYeso~",N"0L-__________________ ---L ____________ _ 

Survey Instrumentation 

Instrument t Instroment 2 

I-C:::M",el",e,-r;.;.M:.;;od'7e.:.;17a7nd=Se;;-:r;.:ia~I?><,-";,:o''-:c-__ -+-=Lu=d:olu=m=-=::22:;::2=:,1,::,I-:,lo:'&0:-77:.:5::=8=~ ______ I-L:::.u::.:d,,-=lum 12/180411 
Detector Model and Serial No. Ludlum 44-1O! PR156393 Ludlum 44-9! PRl13654 
Calibration Due Date 10-19-10 2-23-11 
Detector Window 0 en or Clo'ed'-'--"'o=en'--__________________ '-'--"'?><c:.,:A'--____________________ -l 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6893 cpm 

Notes and Comments: 
Backgrounds: Gamma: 8405 cpm (Ludlum Mode12221) 

Beta: ----=:!:L cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 

---,,--ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm, LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface, 
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Description Depth Core Scan Gamma Static Beta 
Core Scan Beta (Standard, Interval of 

One Minute_ One Minute 
Depth Gamma Field Sample, e.g~, Reading Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

<pm MSlMSD, 4.5. etc. 
(epm) (cpm) 

QA Split) 

0.0 

0.5 7725 80 Standard O~5 1.0 7590 72 
,-- - - ---------

1.0 7821 120 
~~~~--- r---~~~ 

2.0 7725 140 Standard 2.8 3.8 7472 49 
----------

3.0 8066 130 Standard 3.8 4.8 7436 58 
I ~~~~--- r---~~~ 

4.0 8260 80 Standard 4.8 5.8 7670 64 

5.0 7841 160 Standard 5_8 -6.8 7624 77 
i ~~~~--- j----~~~ 

6.0 8200 100 

7.0 r---- I ~~~~--- j---~~~ 

8.0 --------9.0 --..... ___ N 

10.0 ---I---
11.0 A r--------
12.0 

~ ~ 

13.0 
-

14.0 
~ ~ ~ ~ 

15.0 

Page 2 of 3 

I t;orClji Number ! IA2-DOE-B I 

. ----- ~ ~~~ 

.: .= ~ =-
~ " :t: .. -

Sample LD. Number ='"':i: o.:~ 
PI[) U " .. .- " Reading ~ .2::1 ..c 

<>.:t:c 
:; 0 :; 
Jl Z 

0 No recovery 0.0 - 0.5 

0 TLS-SS-IA2-DOE-B 1(0.5-10)032310 1 

0 
- - - - - - - -------------

0 TLS-SB-IA2-DOE-B I (2.8-3.8)03231 0 Sa 
- - - - - - ------------- --

0 TLS-SB-IA2-DOE-B 1 (3.8-4.8)03231 0 3 
- - - - - - ------------

0 , TLS-SB-IA2-DOE-BI(4.8-5.8)032310 4 
------------

! TLS-SB-IA2-DOE-Bl(6.8-7.8)032310 0 5 --- i--~~~~ ~~~~----~~~~~ 

0 

--- ---------------

--------------

- - --------I--

----------- ~--

----------- ------

-~-
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

"lote 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside lhe saturated zone 
3. A sample from the first fOOl of native soil below the landfill waste 
4. A one foot sample centered around lhe core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed interv~ls (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface. or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the COre area with the second highest beta reading. or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural till. The entire lenglh of the soil cores. including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cares surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i,e., lhe top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)], If the boring location is on 
the access road, then the sample will be from the t'rst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth ofthe interface between the road ard the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated lone is not reached in the boring (i.e" 
it is deeper than the termination depth ofth. boring), then the sample will be from lhe bottom one foot of the boring. 

3. A one foot sample centered around lhe core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as ary of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professionaljudgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches. or at the salurated zone interface, or in the area oflhe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area wilh the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading. or 
c. A one foot core sample using other protessional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port LA 70767 

FornI HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA2-DOE-B2 

SOIL CORE SURVEY FORM 
Name: Tonawanda Landfill Site Task Description: Soil Core 

Operable Unit Remedial 
Investigation 

Contract !'in: W912P4-07-D-0009 ARSEC .Job !'iumber: Federal-HP-0003 

due 10 refusal? 
Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 1.l2.L cpm 

Noles Comments: 
Backgrounds: Gamma: -.1l53 .. _ cpm (Ludlum Model 2221 ) 

Beta: .-JL cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

o ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equip mentis ample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-22-10 
Date 

3-22-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

------------- --

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 

11.5 7058 

1.0 7624 

2.0 7787 
- - - - - --------

3.0 8395 

4.0 8038 

5.0 7493 

6.0 7577 

7.0 8089 

8.0 7482 

9,0 8308 

10.0 7661 

ILO 7917 

12.0 
--

13.0 
--

14.0 
--

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

80 Standard 0.4 -0.9 

50 

40 

50 Standard 3.0-4.0 

60 Standard 4.0- 5.0 

80 ! 

80 

100 I 

40 Standard ! 8.0 - 9.0 

90 

110 Standard 10.0 .. 11.0 

80 

---. N 

Static 
Camma Static Beta 

One Minute One Minute 
Count Connt 

PID 
Reading 

(cpm) (epm) 

0 

7091 63 0 

0 

0 

7409 68 () 

7823 53 () 

() 

0 

0 

7677 48 0 

0 

8149 50 0 

A 

Page 20f3 

I Core I.D. Number I lA2-DOE-B2 m 1 

"" ----------

= o :=' ,- " 
~ " " '" '" ~ ~~o 

Sample I.D. Numher o=~ 
U 0 '" .- " ~.::l ~ C."e 
e Q " 
" Z 
'" 

No recovery 0.0 0.4 

TLS-SS-IA2-DOE-B2(O.4-Q.9)032210 I 

TLS-SB-IA2-DOE-B2(3.0-4.0)0322I 0 4 

TLS-SB-IA2-DOE-B2(4.0·5.0)032210 2 

TLS-SB-IA2-DOE-B2(S.O-9.0)03 221 0 3 

TLS-SB-IA2-DOE-B2( 1 O.O-II'())03221 0 5 
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ARSEC form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through lAoS Sampling Protocol 

Soil borings will extend tbrough the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e .. the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill wasle 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is lhe same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of nati ve soi I) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading IS in either the top 6 inches, or at the saturated zone interface, or in the f.rst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
e. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG form 5056-R or Form 5056A-R. Sample depth will be recoroed on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first fOOl just inside fhe saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. [fthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone inteliace) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta rcading. If the highest beta reading interval is the same as any of the above three fixcd intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthc highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision trce: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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· 
ARSEC Form HPM·3·6·1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port 

Soil Core I.D. Number: IA2-DOE-B3 

SOIL CORE SURVEY FORM 

Project "arne: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

Contract "0: W912P4-07-D-0009 ARSEC Job " .. mber: Federal-HP-0003 

Order: 0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6987 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6963 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum lv[odel 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

o ppm co: --,,---ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs ofequipmentlsample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3·22·10 
Date 

3·22-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

------

Core Scan 
nepth Gamma 
(Feet) Reading 

(epm) 

0.0 7770 

1.0 8155 

2.0 7575 

3.0 8595 

4.0 8701 

5.0 8262 

6.0 8417 

7.0 7958 
- ----------

8.0 
------_ .. 

9.0 
- ---------- --

10.0 

11.0 

12.0 8426 

13.0 7822 

14.0 7896 

15.0 8645 

16.0 

Form HPM-J-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core&an 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; .1.5-

<pm MSIMSO. 4.5, etc. 
QA Split) ._. 

80 Standard 0.0 -·0.5 

60 

50 

100 

60 Standard 4.0 5.0 

80 

90 Standard 6.0 7.0 

100 

---- -----------

90 Standard 12.0 13.0 
. - ---------

70 
- - - ------------- --

110 Standard 14.0-15.0 

80 

--------- -----

= Stalic o :; .- '" 
Gamma - '" '" Static Beta '" '- -". '" 

One Minute One Minute Sample 1.0. Number =§::~ 
Count Count 

PIO U 0 '-

Reading 
~';;j <:,; 

(cpm) (cpm) 
_ -- J:t 
Q.~e 
E Q '" 
" Z Vl 

- - ---- -----------

7884 66 0 TLS-SS-IA2-DOE-B3(O.O-O.5)0322 I 0 I 
--------- -------

i 0 
- ----- ---------- --

0 

0 

7766 67 0 TLS-SB-IA2-DOE-BJ(40-5.0)032210 4 

0 

7652 64 0 TLS-SB-IA2-DOE-B3(60-7.0)0322 I 0 5a 

0 

0 No recovery 8.0 - 12.0 

0 1 
- - --------- f--. - - - - - ------------- --

0 ! 
.... _- t--... ----------------

0 ! 
- --------- -------- - - - - - ------------ --

7364 55 0 TLS-SB-!A2-DOE-B3( 12.0-13.0)03221 0 3 

0 ! 
- - - - - ----------- --

7504 72 0 TLS-SB-1A2-DOE-B3( 14.0-15.0)032210 5 

0 

Page 2 of 3 
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ARSEC Fonn HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one toot segment of the boring (except for the cores surface, which will 
inclUde approximately the top 6-inches of the boring) at the following locations: 

1. The Core sorface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot juS! inside the saturated zone 
3. A sample from the first fOOl ofnalive soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other p,'ofessional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest bela reading. If the highest bet. reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot ofnativ. soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other profesSional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural IiII. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potenlial sample seleetion. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0·- 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the currenl road bed material [i.e .. 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Ponn 5iJ56-R or Fonn S056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the tirst foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than rhe tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest bela reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone intertaee, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading. or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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Data Report for the Phase 2 Tonawanda Landfill OU FUSRAP Site Remedial Investigation 

Soil and Core Survey Forms 
Investigative Area 3 

W912P4-07-D-0009, DO, 0003 



             I- 249    

Soil Core I.D. Number: IA3-1 

SOIL CORE SURVEY FORM 

Project Name: Tonawanda FVSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Contract No: 

Operable Vnit Remedial 
Investigation 

W912P4·07-D-0009 

Order: 0003 

ARSEC Job Number: Federal 09-055·00003 
ARSEC·HPS·0003 

Ves 

Surface static gross gamma counts (one minute count), before bore hole drilling: 

Notes and Comments: 

Backgrounds: Gamma: __ -"'6,"'-4S"-'9'--__ ,cpm (Ludlwn Model 2221) 

Beta: ___ ''''·6''--____ cpm (Ludlwn Model 12) 

4-Gas Monitoring while core is removed ITom the bore hole (record highest readings). 

LEL: ______ ~<~10~ _____ o/. 

co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/15/2010 
Date 

02/15/2010 
Date 
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[)epth 
(Feet) 

Core Scan 
Gamma 
Reading 

(epm) 

Core Scan 
Beta 

Reading 

cpm 

0.0 6791 40 

0.5 6125 20 

1.0 6981 50 

2.0 6833 80 

3.0 6344 80 

4.0 6676 80 

5.0 6439 80 

6.0 6806 80 

7.0 6591 80 

8.0-8.4 6224 80 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSfMS[), 
QA Split) 

Standard 

Standard 

[)epth 
Interval of 

Sam pie, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

0.0 0.5 

L5 2.5 

2.5 35 

Static 
Gamma 

One Minute 
Count 
(epm) 

6142 

Slatic Bet. 
One Minute 

COUll! 

(cpm) 

40 

PID 
Reading 

Sample I.D. Number 

c ~ 
.S i;I,I

t: ~ ~ 
~E-0 
0=6 
U 0 ~ 

. ~:; ~ I c, '" e 
I a ~ ~ I 

: TLS-SS-IA3-1(0.O-0.5)021S10 Iii 
-:-;--~--~---------+-------------~:------+1--:--____ --1 __ -·~-;t--~-:~-_ :-~-:-:---;-~-1-1-~-~--.-:-- ;:;:~ :::: ----------\:, 

----------. -... un., _ _ _ _________________ ' 
o 
o 
o 
o 

j...... -~~~~~~~~~~_r~~ 
o 

8.4-9.0 6165 60 I 0 
I 

9.0-10.0 6703 80 0 

10.0-11.0 7190 60 Standard 10.0-11.0 6425 70 0 TLS-SB-1A3-I(lO.O-11.0)021510 4 

11.0-12.0 6748 100 Standard 11.0-12.0 i 6276 69 0 TLS-SB-IA3-1(lLO-I2.0)021S10 5 

12.0-13.0 7128 80 Standard 12.0 -13.0 6329 63 0 TLS-SB-1A3-1(l2.0 - 13.0)021510 (Chemical) 
.. I I --------------------

..L. ____ L ___ _ 
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Note 1 

IA·1 through IA·S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surnee, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the' 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface. or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest bern reading, or 
c. A one foot core sample using other professional judgment 

IA·6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 rcet heneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [I.e .• the tOp 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the internee between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Fonn 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the temlination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above twO fixed intervals (Le., the highest s<:an 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4. A one foot sample centered around the care area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fIXed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interlace, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the fol lowing decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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Soil Core I.D. Number: IA3-2 

SOIL CORE SuRVEY FORM 

Contract No: 

Tonawanda 
Operable Unit Remed ial 
Investigation 

W912P4-07-D-0009 

Soil Core Gamma Survey 

ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-OOOJ 

Yes 

Survey Instrumentation 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4,958 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ -,6"".0,,-4C'-7 __ cpm (Ludlum Modcl 2221) 

Beta: ___ "'50"-____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ____ ..c<c!-IO"-___ % 

_~O __ ~.ppm CO: ___ --,,-O ___ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/11/2010 
Date 

0211112010 
Date 
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Depth 
(Feet) 

0.0 
f--

0.5 

3.0 

4.0 

5.0 

Core Scan 
Gamma 
Reading 
(cpm) 

4958 

5768 

5980 

6734 

6449 

6136 

~ple 
Core Sclln I De~c~i~tion 

Bela (Standard, 
Reading Field 

cpm 
Duplicate, 
MSIMSD, 
QA Split) 

60 Standard 

80 

140 Standard 

120 Standard 

80 

nO 

--1----+--
6,0 

-\------1 
7.0 

12.0 

13.0 

14.0 

15.0 

6494 

6095 

6289 

6316 

6629 

6035 

6191 

60 

80 

100 

60 

60 

80 

60 

rCore 1.0. Number i 1A3-2 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

0.0 0.5 

1.0 2.0 
-
2.0-3.0 i 

~~~~~~~ 

Slatic 
Gamma Static Beta 

One Minute One Minule I 
Counl Count 
(epm) (cpm) 

5455 43 

5837 68 

6302 47 

PID 
Sample 1.0. Number 

Reading 

0 TLS-SS-IA3-2(0.O-O.S)021110 

0 

0 TLS-SB-IA3-2(1.0 2.0)021110 

0 

,~ 

c: .- i 
.9 4101 

~ e 
"I-
::s S I-
U ._ " 
Qji .r:a .Q 

- " Ei ~! " J1 Z 

5 

4 
I" 

TLS-SB·IA3·2(2.0 -
----11····-···· .. --'--------+----1 

1 

.. +-

Page 2 of4 

0 

0 

o 
o 

() 

() 

.. + 0 
o 
o 

No recovery from 5.0 6.0 fcet 
----------

No recovery from 6.0 7.0 feet 

No recovery from 7,0 8.0 fcct 
--------

No recovery from 10.0 I J.5 fuct 

(11.5 - 12.0 Depth) 

(15.7 -16.1) Depth) 
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• 

• 

-------------------1-

I 

Sample " Static .2 1.1 ;:-
Dese ription Depth - " " Core Scan Camma Static Beta ... '" -

Core Sean (Standard, Interval of ~~Q 
Beta One Minute One Minute Sample 1.0. Number Q=?; 

Depth Camma Reading Field Sample, e.g., 
Count Count 

PID U Q '" ,- " (Feet) Reading Duplicate, 1.1) .. 2.0; 3.5 .. Reading ~ .~ ,.Q 
(cpm) (cpm) =-~E (cpm) cpm MSIMSO, 4.5, etc. Iii Q '" 

QA Split) J3 Z 
- - ------------f-------- -- - - - - - - - ---------------- --

I 16,0 6408 80 Standard 16,0 17,0 5545 51 0 TLS .. SB-IA3-2(16,O - 17,0)021110 2 
- - - - - - - -------- t------

I 17,0 6050 60 Standard 17,0 18,0 5729 41 0 TLS .. SB .. IA3 .. 2(17,O - 1&,0)021110 3 
---- - - ------------1-- - - - - - - - --------------- --

18,0 6028 120 0 
- - - - - - - -------1------- - - - - - - - --------------

19,0 6174 100 0 

20,0 r--- ! 
--

21.0 I'-----.. 
22,0 ---I---
23,0 ---- ---24,0 ------ --
25,0 I I~ IN ' - - - - - - - --------------- --

26,0 ! , 

-----27.0 

28.0 

29,0 ------30.0 --------~ 
31.0 i -----32.0 ~ 
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I Core I.D. Number I IA3-2 
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, . 

Note 1 

IA·! through IA·S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at rhe following locations: 

L The core surface [i.e" the top 6 inches oUhe current landfill surface (0.0 - 0,5 feet bgs)] 
2. A soil sample from the tirst foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landtill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three tixed intervals (i.e" the highest SCan 

reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one toot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading, Ifthe highest beta reading interval is the same as any of the above fourtixed intervals (Le" the 
highest scan reading is in either the top 6 inches, or at the satul"dted zone interface, or in the tirst foot ofnative soil. 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot Core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill, The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during eore scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which wlll include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le" the top 6 inches of the current landfill surface (0,0 0,5 feet bgs)]. lflhe boring location is on 
the access road, then the sample will be from the lirst 6 inches of soil beneath the current road bed material (i,e" 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample from the tirst foot just inside the saturated zone, [fthe saturated zolle is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two lixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i,e., beta scintillator) registered the 
highest beta reading, [fthe highest beta reading interval is the same as any of the above three fixed intervals (Le .. 
the highest scan reading is in either the top 6 inches, or at the sarurated zone interfaee, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

Page 4 of4 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-3 

SOIL CORE SURVEY FORM 
Project Name: 

Contract No: 

Operable Unit Remedial 
Investigation 

W912P4-07-D-0009 

Delivery Order: 0003 

Core Gamma Survey 

ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

Yes 

Surface static gross gamma coun!s (one minute count), before bore hole drilling: 7,180 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ 6"","-64-,-,2~ __ cpm (Ludlum Model 2221) 

Beta: ___ ..,;46",· ____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ___ --"<.!:IO"--___ % O2: ___ -''>'-'1'-'9'''.5''--___ % 

HzS: ____ o"--__ p,pm CO: ____ O"--__ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

_--,,°2112/2010 
Date 

02112/2010 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0,0 7081 

0.5 6798 

1.0 6689 

2.0 7303 

3.0 7395 

4.0 7219 

5.0 6637 

5.4 7163 

6.0 7165 

7.0 7459 

8.0 7369 

9.0 7317 

10.0 6694 

11.0 7126 

12.0 7329 

13.0 6707 

14.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1,0-2,0; 3,5-

cpm MS/MSD, 4,5, etc, 
QA Split) 

120 Standard 0,0 -0.5 

80 

100 Standard 1.0 - 2.0 

100 

120 Standard 3.0 - 4.0 

80 

140 Standard 4.4 - 5.4 

60 

120 

100 Standard 6.7 - 7.7 

120 

60 

80 

120 

100 

80 

I Core I.D. Number I IA3-3 

= Static .52 ~ ;::' - " " Gamma Static Beta .... -
~E--0 

One Minute One Minute Sample to, Number o=~ 
Count Count 

PID U 0 .. 

Reading ,- " .s:: .;!l .Q 
(cpm) (cpm) c.. ~ E 

e Q = Jl 'Z 

6585 56 0 TLS-SS-IA3-3(0.0-0.5)021210 I 

0 

6833 47 0 TLS-SB-IA3-3(1.0-2.0)0212I 0 3 

0 

6516 73 0 TLS-SB-IA3-3(3.0-4.0)021210 4 

0 (Depth from 4.0 - 4.4 feet) 

6638 77 0 TLS-SD-IA3 -3( 4.4-5.4)021210 5 

0 (Depth from 5.4 - 6.0 feet) 

0 (Depth from 6.0 - 6.7 feet) 

6651 44 0 TLS-SB-IA3-3(6.7-7.7)021210 2 

0 

0 

0 

0 

0 

0 

N/A 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location, In 
these horings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1, The core surface [i.e" the top 6 inches of the current landtill surface (0,0 - 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below lhe landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, Ifth. 

highest gamma instrument reading interval is the same as any oftlle above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i,e" heta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le" the 
highest sean reading is in either the top 6 inches, or at the saturated zone interface. or in the first foot of native soil. 
or in lhe area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest heta reading, or 
c. A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet heneath the 
structural fill. The entire length of the soil cores, including those in the structural fiU, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is ohtained in the boltom interval of the 
soil core during core scanning, Four samples will be coUected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1, The core surface [i.e., the top 6 inches of the current landfill surface (0,0" 0.5 feet bgs)], If the boring location is on 
the access road, then the sample will he from the first 6 inches of soil heneath the current road hed material [Le., 
helow any pavement and gravel basel, The depth of the interface between the road and the soil like materials will he 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated lone, If the saturated zone is not reached in the boring (i,e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated lone interface) then the third sample interval should he 
selected at the second highest gamma reading, or by other professional judgment 

4. A one foot sample centered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading, If the highest heta reading interval is the same as any of the above three fIXed intervals (i,e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
h. A one foot samp Ie centered around the core area with the second highest beta reading. or 
c, A one foot core sample using other professional judgment 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port 

Soil Core I.D. Number: IA3-4 

Project Name: 

Contract No: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

W912P4-07-()-0009 ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 2,420 cpm 

Notes and 

Backgrounds: Gamma: --'2"'J"'5'-'7 _____ cpm (Ludlum Model 2221) 

Beta: __ ---'7'-"0'--____ ,cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from thc bore hole (record highest readings). 

LEL: ___ --=<""IO"-___ % 02: ____ .::.>-'1""9~.5"_ ___ % 

CO: ___ -'d.0 __ --'ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

0?/11I2010 
Date 

02/11/2010 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

- - - - --------- --

0.0 5506 

0.5 5427 

LO 5306 

2.0 5722 

3.0 5285 

4.0 5700 

5.0 

6.0 

7.0 , 
8.0 ! 5683 

9.0 5665 

10.0 

11.0 

12.0 5280 

13.0 5480 

14.0 5569 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

epm MS/MSD, 4.5. etc. 
QA Split) 

40 Standard 0.0 -0.5 

60 

70 Standard 1.0 2.0 

60 i Standard 2.0-3.0 

40 1 

40 

40 

40 

100 Standard 12.2 13.0 ft. 

60 Standard 13.0-14.0ft. 

80 

e ~ 

Static .2 ~--" " Gamma Static Beta " .. -:l:!,..." 
One Minute One Minute Sample I.D. Number o=~ 

Count Count 
PID U .... 

Reading 
40l ";'; Il.I 

- .- ..Q 
(epm) (cpm) Q.. ~ e 

Ei c> = 
~ Z 

4923 37 () TLS-SS-IA3-4(0.0-0.5)02111O 1 

0 

5193 49 () TLS-SB-I A34( LO-2.0}0211 10 4 

5225 54 0 TLS-SB-IA34(2.0-3.0}021110 5 

() 

() 

No recovery from 5.0 6.0 fect 
------------ - - - - ------------------ ----------- -

No recovery from 6.0 7.0 Icc! 

No recovery from 7.0 8.0 Icc! 
- - - ----------------- ----------- -----f- - - - ------------------ ----------- -

0 
, 0 

- - - ----------------- - - - ------------------ ----------- -

No recovery from 10,0 11.0 fcc! 

No recovery from 11.0 12.2 fcc! 
- - - ----------------- ------------ - ... - - - - - - - ----------- ----------- -

5010 72 0 TLS-SB·IA3-4( 12.2-13.0}021110 2 

4683 38 () TLS-SB-IA3-4(13.0-14.0)021 I 1 0 3 

0 

, 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-1 through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collecte41 per soil boring location. In 
these borings. each sample collected will include a one foot segment of the boring (except for the cores surface. which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the lOp 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A One foot sample centered around the core area with the second highest gamma reading. 
b. A One foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core samp Ie using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the lOp 6 inches of the boring) at the following 
Incations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will he 
recorded on CSACE ENG Fonn 5056-R or Form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth of the boring), then the santple will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest SCan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4 A one foot sample centered around the COfe area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same <1.' any of the above three fixed intervals (i.e., 
the highest Scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

Page30f3 
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Soil Core I.D. Number: IA3-5 

SOIL CORE SURVEY FORM 
Tonawanda Landfill Sit. Task Soil 
Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

Delivery Order: • 0003 

Yes 

Surface stalic gross gamma counts (one minute count), before bore hole drilling: 6,673 cpm 

Noles and Commenls: 

Backgrounds: Gamma: __ -"-,7 ,"'-06"-'9'---__ c,pm (Ludlwn Modcl 2221) 

Bcta: ___ ""34"--____ ,cpm (Ludlwn Modcl 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 """",% 02: ___ -'->-"19~.5"--___ % 

CO: ___ -"O __ -'ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/15/2010 
Date 

02/15/2010 
Date 
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------- .. 

I 
- - - --------------

Sample = ~ Static .S !l.l -

Core Scan Description Depth - .. .. 
Gamma Static Beta " .. -

Core Scan (Standard, Interval of ~r-0 
Bet. One Minute i Oue Miuute Sample 1.0. Number oc~ 

Depth Gamma Reading Field Sam pie, e.g., 
Count Count 

PID V 0 .. .- .. 
(Feet) Reading Duplicate, 1.0·2.0; 3.5· Reading ~.~ ~ 

(epm) (cpm) e- ~ :: (epm) cpm MS/MSD, 4.5, etc. = Q = 
QA SpIi!) " z en 

0.0 7434 60 Standard 0.0 0.5 7019 50 () TLS·SS·IA3·5(O.O·O.5)02 1510 1 

0.5 7600 100 () 

1.0 7776 60 Standard 0.8 1.8 7084 55 0 TLS·SB·IA3·5(0.8 1.8)021510 3 

2.0 7735 60 Standard 2.2 3.2 7002 69 0 TLS.SR.IA1.<;n, ·3.2)02 510 2 
... ....... ------------ c-----------... 

3.0 7467 80 Standard 3.0 4.0 6760 38 0 TL".SR.I A 1.<;{1 fl 4.0)021510(Chcmical) 

4.0 7559 100 Standard 4.0 .. 5.0 6782 59 0 n.S·SB·IA3·5(4.0 5.0)021510 ~I ... ....... ------------ C-' - - - --------------

5.0 7540 60 0 : 
6.0 7435 80 0 I -------

7.0 7540 60 0 

8.0 6823 100 0 

9.0 7611 60 0 

10.0 70S7 80 0 , 
, 

- - - --------------

11.0 7083 100 0 

12.0 7341 100 0 
... ....... ------------ C-' 

13.0 7456 80 0 

14.0 7546 60 0 
... ... - .. ------------1----------_ ... 

15.0 7378 100 Standard 14.0-15.0 6864 71 0 TLS·SB·IA3·5(l4.0 15.0)021510 5 
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Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment oflhe boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) al the following loeations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the tirst foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the firsl foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be seTected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the stroctural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil COre during core scanning. Four samples will be collected pcr soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, whieh will include approximately the top 6 inches of the bering) at the following 
locations: 

T. The core surface [i.e., the top 6 inches of the current landfill surface (O.O - 0.5 feet bgs»). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE EKG Fonn 5056·R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. Tfthe saturated zone is not reached in the bering (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interfaee, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foOl sample centered around tbe core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 
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• 
ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Soil Core LD. Number: IA3-6 

Project Name: 

Contract No: 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Surve}, 
Operable Unit Remedial 
Investigation 

W9I2P4-07-D-0009 ARSEC Job Number: Federal 09-055-00003 
A RSEC-HPS-OOO 3 

Order: 0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6,015 cpm 

Notes and 

Backgrounds: Gamma: __ --"'6,"'-00".,S'--__ ,cpm (Ludlum Model 2221) 

Bcta: ___ "'-29"--____ ,cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL ___ --=<:.!.I"-O ___ % 

HzS: ___ -'O"--__ ppm CO: ___ -'!O ___ ppm 

NOTE: Core depth on this foml begins at the soil surface and ends at the fill/native soil 
interface. 

02/12/2010 
Date 

02/12/2010 
Date 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Deplh 
Core Scan (Standard, Inlervalof Beta 

Depth (;amma Reading Field Sample, e.g., 
(Feet) Reading Duplicate~ 1.0-2.0; 3.5-

(epm) epm MS/MSD, 4.5, etC. 
QA Split) 

0.0 6312 60 Standard 0.0 - 0.5 

0.5 6657 60 

1.0 6711 
I 

100 
I 

2.0 6636 i 120 

3.0 6639 
i 

80 Standard 3.1· 4.1 

40 6280 80 

5.0 6517 120 Standard 5.0· 6.0 

60 6960 80 Standard 6.0 ·7.0 

7.0 6747 80 

8.0 6526 120 

9.0 6330 100 

10.0 6892 60 I 
11.0 7187 100 Standard 11.0 - 12.0 

12.0 6451 80 

13.0 -
14.0 I N 
15.0 I 

[Core 1.0. Number I IAil-=-6 

" SIalic .2 Q,,) =--" .. Gamma SIalic Beta '" '- -OJ I- 0 

One Minute One Millule Sample I.D. Number ~=~ 
Count Count 

PID U.r: 10.. 

(epm) (epm) 
Reading ~ .~ .8 

~~ ~ I 
~ Z 

5870 46 0 TLS-SS-IA3-6(0.0-0.5)0212! 0 1 

I 0 

0 
.. 

0 

6278 59 0 TLS-SB-IA3-6(3.1-4.1 )02121 0 3 
-

0 
--------------- ----

6090 65 0 ILS·SB-IA3-6(S.O 6.0)021210 5 
.. 

6062 47 0 TLS-SB-IA3-6(6.0 7.0)021210 Sa 
1-' 

0 I 

[--- 0 

j 0 
1---

0 

6095 45 0 TLS-SR·IA3-6( 11.0 12.0)021210 4 

0 

A 
-

-
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ARSEC Form HPM-3-6-i 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

IA-I through IA-5 Sampling Protocol 

Soil borings will extend through the landlill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the CQres surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soli sample from the first foot just inside the saturated zone 
3. A sample from the ftrst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone intermee, or in the first fOOl of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professionaljudgmenl. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill. will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, wh ich will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 fe",t bgs)]. If the boring location is on 
the access road, then the sample will he from the first 6 inches of soil beneath the current road bed material (i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be frOnt the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM·3·6· J 
2909 North River Road 
Port LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Soil Core 1.0. Number: lA3-7 

Project Name: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Core Gamma Survey 

Contract No: W912P4-07-D-00D9 ARSEC Job Number: Federal 09..055..00003 
ARSEC·HPS·0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4.348 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ -"'-'-"''''-__ ''Y'- (Ludlum Model 2221 ) 

(Ludlum Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL ____ <.:;.,I"'O'--__ % > 

HzS: ___ ---"O'--__ ppm 

NaTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/15/2010 
Date 

02/15/2010 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

---------- -

Core Scan 
Deplh Camma 

I (Feel) Reading 
«pm) 

0.0 5977 

0.5 5850 

1.0 6210 

2.0 6129 

3.0 6395 

[4.0 6616 

, 4.3·5.0 60]0 

5_0-6.0 6014 

6.0 6194 
-----

7.0 6279 

8.0 6138 
-----

9.0 6543 
---------

10.0 6107 
,-------

Il.Q 5739 

-

[ 

Form HPM·3·6·1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Sean Description Depth 
(Standard, Inlervalof Bcta 

Reading Field Sample, e.g., 
Duplicate, I.O-Z.O; 3.5-

epm MS/MSD. 4.5, etc. 
QA Split) 

- - - ------------ --

SO Standard 0.0 - 0.5 
----- ----------

80 

SO Standard 1.0 2.0 
------ ----------

120 Standard 2.1 3.1 

60 
Standard. 

3.3 - 4.3 
Duplicate 

100 Standard 4.3 - 5.3 

140 Standard 5.3 6.3 

60 
1-

100 

&0 

80 

60 

60 

100 

I N 

----------

I: 

Static .2 ~ =' -'" .. Camma Static Beta " ... ~ 
~r-0 

One Minule One Minute Sample I.D. Number o=~ 
Count Connt 

PID U 0 ... 

Reading 
~.~ ~ -'- ~ 

(cpm) (cpm) c. U 

' e '" e I ~ Q = 
'" Z 

5679 57 0 TLS-SS-IA3-7(0.0-0.5)021510 I 

0 

5719 41 0 TLS-SB·IA3-7( 1.0-2.0)02151 0 2 

5723 42 0 TLS-SB·IAJ-7(2.1-3_1 )021510 3 

5736 60 0 TLS-SB·IA3-7(3.3·4.3)021510 4 
- ----------1--------- - - - - - - ------------ --

5989 54 0 TI $·SB-IA3-7( 4.3-5.3 )02151 0 5 
------1------ ----------------

5886 75 0 TI.S-SB·IA3-7(5.3-6.3)021510(Chemical) 

0 
-------1--- - - - - - - ----------- ----- -----------

0 
---- ---- -------------

0 
------ -----------

0 
-- -------- - - - - - ------------- --

0 
------ ----- .. 

0 
-- -------- - - - - - ------------- --

0 

A 

--

-
- - - - - -------- ------ -- ---- ---"- - - - - - - ------------ -- ----------- -
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Notel 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the lop 6 inches oftlle current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first fool just inside the saturated zone 
3. A sample from the first foot of nalive soil below the landfill waste 
4. A one foot sample centered around the COre are." where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (I.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural ftll placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores. including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the ftrst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface bctwcen the road and the soH like materials will be 
recorded on US ACE ENG Form 5056-R or Form 5056A-R. Samplc depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the lirst foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

J. A one foot sample centered around the COre area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected al the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest bota reading interval is Ihe same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the COfe area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port LA 70767 

SOlL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: lA3-8 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable U nit Remedial 
Investigation 

Soil Core Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal 09-055-00003 
. ARSEC-H PS-OOOJ 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5,586 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ -"'6,c:.47"'3'--__ cpm (Ludlum Modcl2221) 

Beta: ___ ""33"--____ ,cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ___ ---"<"'IO"-___ % O2: ____ >:.......19''''.'''5 ___ % 

CO: ___ -"'O __ --lppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/12/2010 
Date 

02/12/2010 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Sean 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 6739 

0.5 6202 

1.0 6617 

2,0 6653 

3,0 6607 

4.0 6724 

5.0 6714 

6.0 6626 

7,0 6911 
.. 

8_0 7299 

9,0 6361 
,-- .. 

10_0 7128 

11.0 

12.0 6614 
---

13.0 6621 

14,0 

15,0 

I.D. 

I 

Form HPM·3-6·1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Stalie Beta I 
Static 

Core Scan Description Depth 
Gamma 

Interval of Beta (Standard, . One Minute One Minut. 
Field Sample, e.g" Reading Counl Count 

I 
Duplicate, 1.0·2.0; 3,5-

<pm MS/MSD, 4.5, etc, 
(epm) (epm) 

QA Split) I 
--t--

140 Standard 0.0 0_5 6472 72 
- - ---------

120 Standard 0.5 1.5 6338 42 
... ---------

100 

60 

100 

100 

100 

120 Standard 6,0 7.0 6355 63 

100 Standard 7,0 8,0 ! 6354 56 I 

80 Standard 8_0 9,0 6432 62 

100 I 
80 

j 
Duplicate 11.0 12,0 6202 62 

.. 

120 

80 

A 

N 
Pagel 00 

" ~ 

.e ~-
~ " " ... ... ~ 
"f-< 0 

Sample I.D. Number = Z 
PID jc_ 

.S: .10... 

Reading '" ~ " - .- ..0 
Q..~e e Q :::J 

~ z 

0 TLS-SS-IA3·8(O.O·O,5)021210 I 
--------

0 TLS·SB·IA3-8(O_5·1,5)021210 3 

0 

0 

0 

0 

0 

0 TLS·SB·IA3-8(6_0 -7,0)021210 5 

0 TLS-SB-IA3·8(7,O - 8.0)021210 Sa 
._------------- -

0 TLS-SB-IA3·8(8.0 - 90)021210 4 

0 (No recovery from 9.5 - 10,5) 

0 TLS-SB-IA3·8(10,5 --I 1.4)021210 

0 (No recovery from 11.4 - 12.2) 

0 

0 

... 

• --
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• ARSEC Fonn HPM·3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOfL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings. each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inchcs of the boring) at the following locations: 

I. The core surface [i.e., the top (, inches of the current landfill surface (0.0 0.5 feet bgsJ] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the COre area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e .. the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A onc foot sample centered around the core area where the beta instrument (i.e .. beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the first foot of native soil, 
or in the area oflhe highest gamma instrument reading) then the fifth sample interval should be selec1ed using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil boring.' will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil COre during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for tbe cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. Tbe core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056·R or Form 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma insttument registered the highest reading. If the 
highesl gamma instrument reading interval is the same as any ofthe above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches. or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 incbes. or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading. or 
c. A one foot COre sample using other professional judgment. 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-9 

Project Name: 

Contract No: 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Opemble Unit Remedial 
Investigation 

W912P4-07-D-0009 ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6,400 cpm 

Notes and Comments: 

Backgrounds: Gamma: --L7",.0""56,,,' __ ,cpm (Ludlum Model2221) 

Beta: ___ 4"'6'--___ ,cpm (Ludlum Mode112) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: ____ ~<~10~ _____ % 

co: __ -'O"--__ Jppm 

NOTE: Core depth on this 1'Orm begins at the soil surface and ends at the fill/native soil 
interface, 

02/1512010 
Date 

02115/2010 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Oepth Core Scan 

Core Scan (Standard, Interval of Beta 
Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(epm) cpm MS/MSO, 4.5, etc. 
QA Split) 

0.0 7290 80 Standard 0.0 0.5 

0.5 6970 60 Standard 0.5 U 

1.0 7137 80 

2.0 7682 80 
- ----------

3.0 7558 100 Standard 3.2 - 4.2 

4.0-4.7 7495 80 

U 47_57! 7721 60 

7222 60 5.7-6.7 i 

6.7-7.7 7227 60 

7.7-8.7 7676 40 

8.7-9.7 I 7833 80 I 
Standard, S.7 ... 9.7 
QA Split 

9.7-10.7 7293 140 Standard 9.7-10.7 
-----_ .. 

lQ.7-IU 7228 60 Standard 10.7·-11.7 

II .7·l.U 7571 60 

12.7-13.7 7403 120 

l N 
----------- --

I Core I.().N'utnbe;--TIA3-9 

......... _--_ ... ~~~~~~~~ 

" ~ 

Static .S! Q,O ..... - .. " Gamma Static Beta ... ... .-
~~o 

One Minute One Minute Sample 1,0. Number o=~ 
Count Count 

pm u 0 ... .- " Reading ..2 .:!! .Q 
(cpm) (epm) c..~S 

E ~ = 
~ Z 

7071 48 0 TLS-SS-IA3-9(0.O-D.5)0215 I 0 1 

7076 59 0 TLS-SB-IA3-9(O.5-1.5)021510 3 

0 
- - - - - ------------- --

0 

7230 47 0 TLS-SB-1A3-9(3.2-4.2)021510 2 
- - - - - ------------ -- ----------- ----- ----------- --

0 ........ -- t- -... 
0 'l== 0 

0 
- - --------- - ----- ----------

0 

7374 60 0 TLS-SB-IA3-9(8.7-9.7)021 510 4 

7083 57 0 TLS-SB-IA3-9(9.7-1 0.7)02 I 51 0 5 

7205 61 0 TLS-SB-IA3-9(1 0.7-1 1.7)02151 O(Chemical) 
- - - - - - -----------

0 

0 

A 
_. 
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ARSEC Fonn HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface (Le., the top 6 inches ofthe current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landftIJ waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading. or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. !fthe highest bela reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then tbe fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around tbe core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend tbrough the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in tbe structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except fm the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the lirst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the sail like materials will be 
recorded on USACE E'KG Form 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (Le., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one toot sample centered around the Core area where the gamma instrument registered the highest reading. lfthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.c., 
the higbest scan reading is in either the top 6 incbes, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professionaljudgmenL 

Page 3 of3 
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ARSEC Fonn HPM·3·6·\ 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

LA 70767 

Soil Core I.D. Number: IA3-10 

SOIL CORE SURVEY FORM 
Project Name: 

Contract No: 

FUSRAP 
Operable Unit Remedial 
Investigation 

W912P4-07·D·0009 

Task Description: Soil Core Gamma Survey 

ARSIlC Job Number: Federal 09-055-00003 
ARSEC·HPS·0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4,448 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ --"'S,"'6"'So"--__ cpm (Ludlum Model 2221) 

Bcta: ___ "'32"--____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ____ <-'.lO"--___ % 

co: __ ~O __ ~ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

02/1112010 
Date 

__ 021 1li201 0 
Dare 



             I- 278    

ARSEC 
2909 North River Road 
POlt Allen, LA 70767 

1-
Core Scan 

Depth Gamma 
(Feet) Reading 

(epm) 

0.0 6434 

0.5 6218 

1.0 6157 
( 

2,0 7072 

3.0 6112 
( 

4.0 5928 
c-- .. 

5.0 
1 

6.0 6255 
1---. 

7.0 6524 
I 

8.0 6465 

190' 6400 
I!o r-"" 
, 10,0 

I LO 6145 

12.0 6157 

13.0 6460 

14.0 6452 

15,0 
I 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Description Depth Core Scan Gamma Static Beta 
Beta {Standard, Interval of 

One Minute One Minute 
Field Sample, e.g., Reading Count Count 

Duplicate, U)-2. 0; 3.5-
(epm) {epm) <pm MSIMSD, 4.5, etc. 

QA Split) 
, I,,, 

100 Standard 0.0" 0.5 5702 44 

80 

60 
- ------- ---------

100 Standard 2.0" 3.0 5697 73 
- - - - ----- 1--'''' 

120 Standard 3.2" 4.2 6017 75 
- ------- --------

120 

140 Standard 6.5 -7.5 5739 73 

100 

80 

80 

I 
80 

1 -
80 

80 

60 SI'dl1dard 14.0 15.0 5938 57 

Page 2 of3 

.. .... .. -
Sample I.D. Number E-i: 

PID =~ 
¢ ~ ,- .. 

Reading .st .;!: ..Q 

Q.~e 
E C!l " 
~ Z 

0 TLS-SS-IA3-1 O(0,Q-Q,5)02 I 1 10 

0 
~~~~~~~~ -----------" , 

0 
- - - - ----------- --

0 TLS-SB-IA3-IO(2.0-3.0)02! 110 4 
.. ""." -----------" . 

0 TLS-SB-IA3-IO{3.2-4.2)021110 3 
- - - - - ----------- --

0 (4.2 - 5.0 Depth) 
.. ""-"" 

No recovery from 5.0 6.5 feet I 

0 TLS-SB-IA3-10(6.5 - 7.5)021110 5 
.. .,,"-"" 

0 (7.5 - g.o Depth) 

0 

0 
- - - - - ----------- --

No recowry from 10,0 ! 1.2 feel 

0 (11.2 -- 12.0 Depth) 

0 

0 

0 TLS-SB-IA3-IO(14.0-15.0)021110 5a 
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ARSEC Form HPM·3·6· J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surrece, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1, The COre surface [Le" the top 6 inches of the current landfill surface (0,0 - 0,5 feet bgs)] 
2. A soi! sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be seleeted at the second highest gamma reading. or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
h. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by lhe Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential samp Ie selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except lor the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surface [Le" the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)], Ifthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i,e" 
below any pavement and gravel base], The depth of the interlace between the road and the soil like materials will be 
recorded on USACE ENG Form 5QS6-R or Form 50S6A·R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (I.e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around tlle core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the higbest scan reading is in either tile lOp 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading. 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

Page 3 on 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

LA 70767 

Soil Core I.D. Number: 1A3-U 

Project Name: 

Contract No: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

W912P4-07-D-0009 ARSEC Job Number: Federal 09·055-00003 
ARSEC-HPS-OOOJ 

Order: 0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4. [40 cpm 

Notes and Comments: 

Backgrounds: Gamma: m!i.942 cpm (Ludlum Model 2221) 

Beta: ___ -"42"-____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ___ ..::<l"'O'--__ % (h ___ .::.>...cIL9.",,5 ___ % 

f.hS: ____ O"--__ ppm CO: ___ ~O __ _'"ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/16/2010 
Date 

02/16/2010 
Date 
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,------

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0,0 

0.5 

1.0 6971 

2.0 6857 

3.0 6652 

4.0 7237 
----

5.0 

6.0 6675 
------

7.0 6822 
---

8.0 6712 

9.0 6364 

-,,~ 

Form IIPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample I T,;, 
Core Scan Description' Depth G a IC 

Static Beta ; . amma 
Beta (Standard, Interval of , 0 M' t One Minute 11' Id Sine InU e 

Reading Ie "amp e, e.g., C Count 
Duplicate, 1.0-2.0; 3,5- tun; 

(cpm) rpm cpm 
MSiMSD, 4.5, etc. 
QA Split) 

---------- - --------- --------

---------- -----

60 Standard 1.0-l.5 6540 51 
- - - - - - ----- -----

40 Standard 2.2 3.2 6379 68 

60 

60 
Standard, 

4.0 5.0 5979 53 
Duplicate 

- - ----------

60 
------- ----

40 Standard 7.0 8.0 6290 69 
- - --------- -------

60 Standard 8.0 9.0 5779 57 
------- -----

60 __ I 

----

A 
N 

I - - - - - - --------- -----

Page2of3 

c .~ .g Q,;-

" " " ~~o 
Sample I.D. Number o=~ PID U Q ... .- " Reading .!t ·5 .c Q."e e C) " Jl z: 

- - - - - - --------------- - - -------

No recovery from 0.0 - 0.5 feet 
-------- - - - - - - -----

No recovery from 0.5 - 1.0 feet 
- - - - - - -------------- - --------

0 I'LS-SS-IA3-11( 1.0-1.5)021610 1 
.. - - - - - - -----

0 TLS-SB-[A3- [ [(2.2-3.2)021610 2 

0 

0 TLS-SB-lA3-11(4.0-5.0)021610 4 

No recovery from 5-0 - 6.0 feet 

0 

0 TLS-SB-IA3-11(7.0-8.0)0216IO 3 
- - - - - - ---------------

0 TLS-SB-IA3-11(&.O-9.0)02161O 5 
- - - - - - ------------

0 
, 

i 

--, 
! 

c-
- - - - - - --------------
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Alien, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will exlend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one fOOl segment of the boring (except for the cores surface, which will 
include approximately the lOp 6-inches of the boring) at the following locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 05 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the fi"t foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (I.e., the highest SCan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
Of in the area of the highesl gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
ofthe boring (except for the cores surface, which will include approximately the top 6 inches ofthe boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)J. lfthe boring location is on 
the acceSS road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel basel The depth of the interface between the road and the soil like materials will be 
recorded on US ACE El\G Fonn 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot oflhe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above twO fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i,e., beta scintillator) registered the 
highest beta reading, Ifthe highest beta reading interval is the Same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interrnce, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 

Soil Core I.D. Number: IA3-12 

Project :'<lame: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
In.-estigation 

Soil Core Gamma Survey 

Contract No: ARSEC Job Number: Federal 09-055-00003 
ARSEC -HPS-0003 

Surface static gross gamma counts (one minute count). before bore hole drilling: 4,635 cpm 

:'<Iotes and 

Backgrounds: Gamma: __ -=4"",6""1,,,,0 __ cpm (Ludlum Model 2221) 

Beta: ___ ""39"--____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ___ ---'<C-'-I"-O ___ % 

IhS: ___ --"O'--__ ppm CO: _______ O_ --ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/16/2010 
Date 

02/16/2010 
Date 



             I- 284    

ARSEC 
2909 North River Road 
PorI Allen, LA 70767 

c--

Core Scan 
Deptlt Camma 
(Feet) Reading 

I 
(epm) 

0.0 5301 

O.s 5304 

1.0 5021 

2,0 4981 
-

i 30 5096 

140.4.4 5319 

j4.4-8.4 

8.4-9.4 5451 

IO.Q 5291 

11.0 5986 

12,0 5807 

i lJ.O 5692 

I 14.0 5168 

150-160 5830 

17,0 5086 

18.0 5028 
~---

19.0 5690 
.. 

i 

I 

I 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

- - ------------

Sample 
,. 

Static ·8 ~ ~ 
Core Scan Description Oepth 

Camma Static Beta l: "- -
(Standard, Interval of _!-o 

Beta ! One Minute i One Minute Sample 1.0. Number ac~ 
Reading Field Sample, c,g., 

Count Count 
pm u 0 "-

Duplieate~ 1.11-2.0; 3,5- Reading 
1U ";; 001 

- .- .Q 
(cpm) (cpm) "-,,S cpm MSIMSD. 4.5, etc. S ~ :I 

QA Split) ~ Z 
----------

60 Standard 0.0 0.5 5018 60 0 . TLS-SS-IA3-12(0.0-O. 5)02161 0 1 

100 Standard 0.5 1.5 5152 40 0 TLS-SB-IAJ-12(O.5-1.5)021610 5 

SO 0 

70 0 

60 0 

50 0 

No recovery from 4.4 - 8.4 feCI 
- - - - - - --------------- --

60 Standard 8.4 9.4 5070 38 0 TLS-SR-I A3-12(8.4-9.4)02161 0 2 

60 

12.01 

0 No recovery from 9.4·- 10.0 feel 
------- -----

60 Standard 11.0 5314 62 0 TLS-SB-IA3-12(11.0-12.0)021610 4 
--

60 Standard 12,0 13.0 5099 60 0 TLS-SB-I A3-12( 12,0-13.0)02161 0 3 
--------

80 Standard 13.0~· 14.0 5114 64 0 TLS-SB-IA3-12(l3.0-14.0)021610(ChemicaJ) 

:~ -+ 
- - ------

0 

0 
- - -------

80 0 
- - - - - - -------- ------- - - - - - - --------------- --

60 0 

60 0 
- - ---------

Page 20C3 
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ARSEC Form HPM·3·6·l 
2909 North River Road 
Port Allen, LA 70767 

SOlL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through tbe landfill waste to native soiL Five samples will be collected per soil boring location, [n 
these borings, each sample collected will includc a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

J, The core surface [i,e" the top 6 inches of the current landfill surface (0.0 - 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highcst gamma instrument reading interval is the same as any of the above three fixed intervals (i,c" the highest scan 
reading is in either the lop 6 inches, or at the saturated zone interface, or in thc first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registercd the 
highest beta reading. lf the highest beta reading interval is the same as any ofthe above four fixed intervals (I.e" the 
highest scan reading is in either the top 6 inches, or at the sarurated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision trce: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 fuet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obmined if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring loeation and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surface [I.e., thc top 6 inches of the current landfill surilice (0.0 - 0,5 rcct bgs)], If the boring location is on 
the access road, then thc sample will bc from the tirst 6 inches of soil beneath thc current road bed material [i,e" 
below any pavement and gravel base], The depth ofthc interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056·R or Form 5056A·R, Samplc depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2, A soil sample from the first foot just inside the saturated zone. [fthe saturated zone is not reached in the boring (i.e" 
it is decper than the termination depth oHhe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered rhe highest reading, [fthe 
highcst gamma instrument reading interval is the same as any of the above two fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should bc 
selected at the second highest gamma reading, or by othcr profcssional judgment 

4. A one foot sample centered around thc core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading, If the highest bem reading interval is the same as any of the above three tIxed intervals (ie" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of thc highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: 1A3-13 

Project Name: 

Contract No: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable I;nit Remedial 
Investigation 

W912P4-lt7-D-0009 ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

0003 

Yes 

Survey Instrumentation 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6.250 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ -,6,193 cpm (Ludlum Model 2221) 

Beta: __ --"SC'-I _____ ,cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ___ --=<.!CIO"-___ % O2: ___ -''-->-'.1.''-9.'''5"''0 ___ % 

CO: ___ -,,-o ___ ppm 

NOTE: Core depth on this torm begins at the soil surface and ends at the fill/native soil 
interface. 

02/16/2010 
Dale 

02116/2010 
Dale 
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SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Description Depth Core Scan Gamma Static Beta 
Core Scan Beta (Standard, Interval of 

One Minute One Minute 
Depth Gamma Field Sample, e.g., Reading Couut Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) (.pm) 
(.pm) .pm MS/MSD, 4.5, etc. 

QA Split) 

0.0 6023 110 Standard 0.0-0.5 5842 59 
------ ----

i 0.5 6310 70 
- - - --------- -- - --- ---------

I 1.0 6449 60 +--------------

2.0 6795 110 
- - - --------- - ----

3.0 6391 110 Standard 3.6-4.6 6237 75 

4.0 6741 70 

5.0 6873 140 Standard 5.0 ~6_0 6275 
, 

53 
~------- 6817--

I 
JOO 

st 7401 60 Standard 7.0 - 8.0 6372 62 
---------- ------ ----

8.0-9.2 6874 80 ! 

"~d .. d c-" -"'L iO,,-9.2-10.0 6644 140 65 
c----

J 0.0 6841 120 

11.0 6420 100 

12.0 t--- 6836 
u\ . 

80 Standard . 12.0 - 13.0 5851 83 
--- r---

13.0-
6967 80 

13.5 

r---- + J ____ 
Page 2 of3 

I Core 1.I!-J'IlJlIIlJerj IA3-13 

c ~ 

.S 4J -- .... '" ... -
Sample 1.0. Number ~r--~ 

PID a c -
.:: I000o 

Reading ~ .~ li 
c. ~ e 
e Q " 
~ z 

- ----- ------- ------ - --- --------

0 I TLS-SS-IA3-13(O.O-O.5)021610 1 
------ ----

0 
- --- --------

() 

I 
------ ----------- ---- ------ ----

() 
----

0 TLS-SR-IA3-13(36-46)021610 3 

0 

0 j TLS-SR-IA3-13(5.0-6.0)021610 5 

0 i 
0 TLS-SB-IA3-13(7 .0-8.0 )02161 0 4 

0 
- - - --------- -- - --- --------

0 TLS-SB-IA3-IJ(9.2-1 0.2)02161 O(Chemical) 
----

0 

0 

0 TLS-SB-IA3-13( 12.0-13.0)02161 0 2 

0 

- ----- ------- ------ ------

-----------
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AK:iloC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l throngh IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

l. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lfthe 

highest gamma instrument reading mterval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
tourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above lour fixed intervals (i.e., the 
highest scan reading is in ei!her the top 6 inches, or at the saturated zone interface, or in the tirst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one toot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one loot core sample using other protessional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to • depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the sIructural fill, will be scanned and considered lor 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surtace [i.e., the top 6 inches of the current landfill surface (0,0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma inslrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional Judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofllte above three fixed intervals (Le .. 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, Or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Fonn HPM·3·6·) 
2909 North River Road 
Port LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-14 

Project Name: 

Contraet No: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP ... BlIlU .... 

Operable Unit Remedial 
Investigation 

W912P4-07·D·0009 

Task Description: Soil Core Gamma "U'VH 

ARSEC Job Number: Federal 09·055·00003 
ARSEC·HPS·0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6,692 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ --"6'-',l""-3.!..7 __ cpm (Ludlum Mode12221) 

Beta: ___ -'-44-'--____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: ____ <"-l-"-O ___ % __ ~>~19~,~5 ____ % 

CO : ______ -"-O ____ ---"ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02116/2010 
Date 

02/16/2010 
Date 
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ARSEC Foml I1PM-}-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

r~~~~-----''- ~~~~~-'---~~mple St t· liS ;::: 
.. Dh "ale ,-~ 

Core Scan D~scrlphon ept Gamma Static Beta ~ t ~ 
Core Man Bc" (Standard, Inlervalof 0 M' tOM' t Sam I I D N mber ! = ... Z 

~ \.a. ne mu e ne mu e p e . ~ U j 0: = ~ 
Depth {,amma Reading FIeld Sample, e.g., C I C t PID i U.9 "-
(Feet) Reading Duplicate, 1.0·2.0; 3.5· ( olin) (oun) Reading ! -a .(l1i 

«pm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ § 
QA Split) Jil Z 

~------~------

0.0 6351 70 Standard 0.0 0.5 5663 64 0 TLS-SS-IA3-14(0.O-0.5)021610 I 
~ ~ ~ ~ ~ ~ ------ -------~ ~ ~ 

0.5 6378 70 Standard 0.5 1.5 5802 51 0 TLS-S13-IA3-14(0.5-1.5)021610 3 
~ ~ ~~~~------~~~~ ~~~~------~~~ 

1.0 6300 60 Standard 1.5 2.5 5898 49 0 TLS-S13-IA3-14(1.5-2.5)021610 2 
- - - - - - -------------- --

2.0 6516 40 0 
--r------+-----~--------------------- + 

3.0 6255 70 0 
-- ------~~~ ~~~~~----__+_----~---~~---------------- f 

4.0 5827 100 0 
------~-----+----~----------------------------+ 

5,0 5880 40 0 

6.0 6201 50 0 

7.0 6025 40 Standard 6.5 7.5 5929 46 0 TLS-SB-IA3-14(6.5-7.5)021610(Chemical) 

8.0 5878 100 Standard 7.5 8.5 5699 42 0 TLS-SB-IA3-14(7.5-8.5)0216lO 5 

9.0 6453 120 Siandard 8.5 9.5 5640 47 0 TLS·SB-IA3-14(8.5-9.5)021610 4 

9,0-9.5 6648 50 0 
--+-------~------ ......... ~----~-------+----~~--------------------------+ .. 

A 

-- .. 

N 
~~L. _______ ----.J _____________________________ ....... . ..... ~~-.. 

Page 2 of 3 

!<':ore f.D:Nun.ber IIA3-14 
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ARSEC Form HPM·3-6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

~ote 1 

IA-l through IA-S Sampling Protocol 

Soil horings will extend through the landfill waste to native soil, Five samples will be collected per soil horing location, In 
these borings, each sample collected will include a One foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the horing) at the following locations: 

I, The core surface [i.e., the top 6 inches ofth. current landfill surface (0,0 - 0,5 feet bgs)] 
2. A soil sample from the first loot just inside the saturated zone 
3, A sample from the first foot ofn.tive soil below the landfill waste 
4, A onc foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the lirst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professiona' judgment. 

5, A one foot sample centered around the core area where the beta instrument (Le" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the ahove four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading. 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samp'es will be collected per soil horing location and wiH consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surf.ce [i,e" the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the horing (i.e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the ahove two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the th ird sample interval should be 
sele<:ted at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i.e., beta scimillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface. or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-15 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: . W9I2P4-07-D-0009 ARSEC Job I'\umber: Federal 09-055-00003 
ARSEC-HPS-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5,283 cpm 

Not€S alld Comments: 

Backgrounds: Gamma: _~6,-",OCL12=--__ c,pm (Ludlum Model 2221) 

Beta: ___ S""I'--____ ,cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: ___ --....:<-'..IO"-___ % 

CO: ____ O"--__ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the f'illlnative soil 
interface. 

02/17/2010 
Date 

_--,0",,2,,-,/1.7/20l ° 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

,------

Core Scan 
Depth Gamma 
(Feet) Reading 

(.pm) 

0,0 

0,5 6048 

1.0 5498 

2,0 6162 
1-----

3.0 , 6454 
I--

4.0 5690 
----- ~~~~ 

4.4 6091 
I--

5.0 6057 
----

6.0 6069 
-------

7.0 5314 
1--" 

8.0 6045 
-------

9.0 6021 

9.0-9.6 5790 

I 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

CoreS.an Description Depth 
(Standard, Inlervalof Bela 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

40 Standard 0,0 0.5 

60 Standard 0,9 1.9 

70 Standard 2,0 3.0 

60 

40 

60 

40 Standard 4.0 5.0 

60 Standard 5.0 6.0 

70 

70 Duplicate 7.0 8.0 

50 

40 

---r--
N 

~ ~~~ ....... : - - ----------

= ~ 

St.tic .2: ~ ..-
~ '" '" Gamma Static Beta '" .. -.!!:l-'0 

One Minute One Minute Sample 1.0. Number o=~ 
Counl Count 

PIO U 0 .. 

Reading .- '" 
(cpm) (cpm) 

.!!: .~ ,.Q 

c..~E 
E Q :: 
.:: z. 

0 

5547 49 0 TI5-SS-IA3-1 5(0,0-0.5)02171 0 1 

5784 70 0 TLS-SB-IA3- 15(0.9-1 ,9)021710 3 

5463 50 0 TLS-SB-IA3-15(2.0-3.0)021710 2 

0 
, 

0 

-------~! ----- 0 j 
- - - - - - ------------- -----------

5487 57 0 TLS-SB-IAJ-15(4,O-5,0)021710 4 
- - ----------I- ~--- - - -----------

5840 69 0 TLS-SB-IA3-15(5,0-6.0)021710(Chem;cal) 
-------1------ - - - - - - ------------

0 
- - --------- I- ----- - - ----------

5435 60 0 TLS-SB-1A3-15(7 .0-8.0)02171 0 5 
------1----- - - - - - -------------

0 
- - - - - ------------- --

0 

A 

1--" ------- --- ------------ -----------
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ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 ~. 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or al the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one toot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same a, any of the above four fixed intervals (I.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in !he first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings wlll extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. TIte core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056·R or Form 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth ufthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highesl gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading i, in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading intervalls the same as any of the above three fixed intervals (I.e., 
!he highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Fonn HPM·3·6·1 
2909 North River Road SOIL CORE GAMMA SURVEY FOR\-! 

LA 70767 

Soil Core I.D. Number: IA3-16 

Project Name: 

Contract No: 

SOIL CORE SURVEY FORM 

• Tonawanda I'USRAP Landfill Site Task Description: Soil Core Camma Survey 
: Operable Unit Remedial 

Investigation 

W912P4-ll7·D-0009 ARSEC Job Number: Federal 09·055-00003 
ARSEC·HPS·0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6,202 cpm 

and Comments: 

Backgrounds: Gamma: mm.:l.746 CpIll (Ludlum Model 2221) 

Beta: ___ ~34~ ____ ,cpm (Ludlum Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings). 

-
LEL: - ~JL 

-----~--

% Oz: >19.5 % 

H2S: 0 ppm CO: 0 -ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/17/2010 
Date 

02/17/2010 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

r--- r-

Core Scan 
Depth Gamma 
(Feel) Reading 

(epm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

.pm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

Depth 
Interval or 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

One Minule 
COllnt 
(epm) 

Static Beta 
One Minute 

Count 
(epm) 

PID 
Reading 

Sample tD. Number 

----+-----+-1 ------

c _i 
Q -' .- ~ 'lI 
't~ ... 
.!!~Q 
Q:;(; 
U.S ~ 
..2 .!; .,Q 

Q.~e 
e ~ " 
~ 7. 

o:~~_ 6230 60 Standard 0,0 0,5 5720 47 0 TL"_""_TA'l_Tfi((j ()-O.5102 1710 I 

6076 40 I 0 

6148 40 0 

6201 120 Standard 1.6 2.6 5774 65 0 
~ 

2.0 
_---II --------

TLS-SB-IA3-16(1.6-2.6)021710 2 
--------r-----------

3.0 16_328 I 100 Standard 2,7 3,7 58\0 59 0 TLS-SB-1A3-J6(2.7-3.7)021710 

4.0-4.81 6148 I 60 0 

C--4:S-
Ss1 

6208 : -- 100 0 

3 

5.8-6.8 6166 60 I 

6.S-7.8 6113 140 Standard I 6.8-7.8 I 5729 54 I 0 I TLS-SI3-IA3-16(6.8-7.8lO21710 5 
, :- ---------

"..., . .. , 
~" "0 I L,"O flfl ~,~.uu.u, I 7.8 8.8 5780 54 0 I TLS-:m-IA3-16(7.8-S.8)021710 4 

8.8-9.8 6162 130 o I TI.S-SB-IA3-16(8.8-9.8)021710(Chemica\) 

o 

~--

c--- ---+-------

I Core I. ri:N~mbei- [1;\3:1 (j m J 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GA:vtMA SURVEY FOR:vt 

Note 1 

fA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated wne 
3. A sample from the first foot of native soil below the landfill waste 
4. A one funt sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three llxed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the tirst foot of native soil) then the 
fuurth sample interval should be selected at the second highest gamma reading, Or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil. 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professjonaJ judgment. 

IA-6 Sampling Protocol 

Soi1 borings will extend through the structural fiJI placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural till, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
ufthe boring (except for the cores surface, which will include apprOXimately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the currentlandtill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be fTom the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG FOIm 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Con; Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the haring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interlace) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e._ 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY fORM 

70767 

Soil Core I.D. Number: IA3-17 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill 

Operable U nit Remedial 
Investigation 

Task Description: Core Gamma Survey 

Contract 1110: W912P4-07-D-0009 ARSEC Job lIIumb.r: Federal 09-055-00003 

I 
, ---1065494.71 

Yes 1'\0 

Surface static gross gamma counts (one minute count). before bore hole drilling; 7.019 cpm 

lII"tes and Comments: 

Backgrounds: Gamma: __ (,,977 cpm (Ludlum Model 2221) 

Beta: __ .-=:!:48,,--____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ___ .......:<-=.l0"'--___ % 

IhS: ___ ---"O __ --lppm CO: ____ -"O __ --lppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/17/2010 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

~ 

Description Deptb Core Scan 
(Standard, Interval of (:ore Scali Beta 

Deptb Field Sample, e.g., Gamma Reading 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MSiMSD, 4.5, etc. 
QA Split) 

- - - -------- --

0_0 

I 
I 

-----------

0.5 7009 40 Standard 0.5 - 1.0 

~_I 
- - - - -------- --

7835 80 

. 2_0 7122 110 Standard 1.9 - 2.9 
-----

3.0 7178 70 Standard 3.0- 4.0 
-----

4.0 7297 40 
--------- --

5.0 7803 80 Standard 5.3- 6.3 
------

6.0 7573 70 

7.0 7307 50 
-----

8.0 7110 60 Standard 8_0 --9.0 
---------

9.0 7623 50 
Standard, 

9.0 - 10.0 
Duplicate 

N 
t-----

-------

I Core I.D. Number 11A3-t7 

- - ------- -------

'" Static .i iLl=-- " .. Gamma Statie Beta " ... -.. I-< 0 

On. Minute lOne Minute Sample I.D. Number = z: 
PID ' , Q =:-

Count . Count 
Reading I I u 0 ... .- .. ,£.!a,Q 

(cpm) (cpm) Q. ~ E 
S Q " 
~ z: 

- ---- -------- - - - --------- -- - - - - --------

No recovery from 0.0-0.5 feet. 
------ ------ ------

6858 42 0 TLS-SS-IA3- 17(0.5-1.0)021710 I 
- - - - -------

0 
------

6858 74 0 TLS-SB-IA3-17(l.9-2_9)021710 3 

6578 61 0 TLS-SFI-IA3- 17(3.0-4_0)021710 5 

0 

6959 50 0 TLS-SFI-IA3-17(5.3-6.3)021710 2 

i 0 

0 

6623 59 0 TLS-SH-IA3-1 7(8.0-9.0)02171 O(Chemical) 
! 

6732 50 0 

~I~""~' '('.0 '0.0,""" 0 
4 

- - ----- -------

-

------

A 
i--

---- - - - --------- -----
----- --- -----~--- ------- i -j ----
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AK~IoL Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

lA-1 through lAoS Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lfthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soilJ 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one fOOl sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM·3·6·1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 

Soil Core I.D. Number: IA3-18 

SOIL CORE SURVEY FORM 
f-p;=O;;;;tr;';';;;;-ITh.~gndi. --- -----------~------------~-~~~-~-_i 
I Project "'arne: FVSRAP Landlill Sile Task Pescription: Soil Core Gamma Survey 

Operable Unit Remedial 
Inv~tiJ!3tion 

Contract "or W912P4-07-0-o(10'! ARSEC Job Number: FederaI09·0SS"()OO03 

Surface :,tatic grO:i~ gamma COlJnts (one minute count). before b~)re hol~ drilling: ~9~, cpm 

Notes and Comments: 

Backgrounds: Garruna: _""S_dSR"-l'--__ cpm (Ludlum Model 2221) 

4·Gas :Moniloring while core is removed from the bore hole (record highest readings)_ 

LEL ___ ~<I,-"Oc... % > 

CO:. ____ ~O ___ ppm 

:.lOTE: Core depth on this foml begins at the soil surface and ~nds at the t1Il!native soil 
interface. 

0211 Wfli() 
Date 

()2/l7I2010 
Dak 
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ARSEC 
2909 "'m1h River R0ad 
Pon Allen, LA 70767 

i"lepth 
(Feet) 

0.0 

Core Scan 
(;amma 
R,'.~ding 

«pm) 

6314 

Form HPM-3-6-J 
SOIL CORE GAMMA SURVEY CORM 

·····l· Sample 
Core Scan Description 

8elo . (Standard, 

Reading I field 
~pm [}uplicate~ 

MSI:vtSD, 

J.~QASpl~ 
30 Standard 

De~th 
Interval of 

Sample. e,g,. 
1,0-2.0; 3.5-

4.5. etc. 

0.0 0.5 

Sl'lie 
Gamma 

Oue Minute 
Count 
(cpm) 

Static 8et. 
One Minutf: 

Count 
(cpm) 

Sa"pleI.O. Number 

5711 TLS-SS-IA 1-18(00·0.51021710 
.. ----~ 

0.5 6054 .\0 0 
c· ... ~ .. - ... -"'-"1-~ 

10 6425 90 Standard U· 2.3 IS( 1.J-23)021710 

• 
. 2 e.. <of 

ti ::: '5 
~f-oz 0=_ 
U.E ~ 
..:: .~ .g I 
Q,,,~ 
Ei ~ = 
(1 7':. 

'" 

2 

Standard 1.3 3.3 18(2.3·1.])021710 3 

______ L ___ _ 

I 
I 

,..j_~ ___ .---1 
I 

Standard 6038 60 0 1710 
.. _.... .._----_ ..• _., 

7.0 Standard 7.0 - &.0 6092 73 0 fLS-Sll-IA3·1 8(7.0·&.0)02 1 710{Chemical) 

8.0 8.0 9.0 5952 52 r 0 TLS:SB-IAJ.18{8.0.9.0)(l21710 4 
--------

._---- .. ~- ---,-

~..=t=_===t~~~~ 

N I 
-t-...... -+--i-----t 

! 
__ ~ L _____ _ 

i _________ i I 

•• -~ 
fage 2of3 

;;:; 
iii 1.0. Number I IA3-.18 . ______ ._1 
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• 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-1 through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface (i.e., the top 6 inches of the CUTTent landfill surface (0,0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the tirst foot of native soil below the landtill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three tixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four tixed intervals (i.e., the 
highest Scall reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the cor. area with the second highest beta reading, or 
c. A one. foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during eore scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which wilt include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches ofthe CUTTent landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the lirst foot just inside the saturated zone. If the saturated zone is not reaehed in the boring (i.e., 
it is deeper than the temination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other profeSSional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. [fthe highest beta reading interval is the same as any of the above three tixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other profeSSional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IA3-19 

SOIL CORE SURVEY FORM 
Project Name: Landfill Site Task Description: Soil Core Gamma 

. Operable Unit Remedial 

Contract No: 

Investigation 

W912P4-07-D-0009 ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

Yes No 

Surface static gross gamma counts (one minute count), betore bore hole drilling: 6,948 cpm 

Notes and Comments: 

Backgrounds: Gamma: .~--"5,,-.4,-,,,5=-3 __ cpm (Ludlum Model 2221) 

Beta: ~~~=-29~~ __ -,cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL:~~~---,<.!.I 0"-___ % 

CO: __ .. _ .. ~O,--__ ppm 

NOTE: Core depth on this form begins the soil surface and ends at the fillinative soil 
interface. 

02118/2010 
Date 

02/18/2010 
Date 
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ARSEC Form I1PM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Description Depth Gamma Stali< Beta Core Scan 
(Standard, Interval of 

One Minute One Minnte 
PID 

Core Scan Beta 
Field Sample, e.g~l 

Count Count 
Reading 

Depth Gamma Rending 
Duplicate, 1.6-2.0; 3.5-

(cpm) (cpm) (Feet) Reading 
cpm MS/MSD, 4.5, etc. (cpm) 

QA Split) 

0.0 6719 o 60 

60 
+~~~---jr-'" 

....... _- I 'n 

0.5 6920 

1.0 7018 120 

~Iandard ntO.O .. O.5 n I 6487 39 0 

Standard 1.0 .. 2.0 6598 0 

2.0 6970 140 ° 

Sample 1.0. Number 

TLS-SS-IA3-19(O.O-0.5)021810 
-- - - - - --------

TLS-SB-IA3-19(1.0-2.0)021810 
- - - - --------- --

2.7 t o I No recovery 2.7-5.0 

'" -.S u '" !i.u_ 
.... 0 
=f:o-o!z 
Q=~ 

<oJ .S t 
u .:a .Q 

Q.~e 
e Q = 
Ji Z 

2 

5~O L 6836 

6.-01 7157 
+ 

40 Standard 5.0 .. ·6() 6618 52 () I TLS-SB-IA3-19(5.0-.6:~)021SJO I .... 3 

50 Standard 6.0 7.0 6847 48 o i TLS-SB-IA3-19(6.0-7.0)021SIO 4 

7.0 7133 80 7.0 -8.0 6694 60 o TLS-SB-IA3-19(7.0-S.0)021610(Chemical) 

8.0 6756 140 Duplicate 8.0 9.0 6582 47 o TLS-SB-IA3-19(S.O-9.0)02161O 5 

9.0 6704 60 o 

---1==t=L-~3==ri==t====--A 
~""'r----+-------------------+""'-

N .--+ 

Page 20£3 

Lc:ore I.D. Number IIA3:1.9.
n
l 
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five sample, will be collected per soil boring location. In 
these borings, each sample collected will include a One foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inch.s ofthe boring) at the following locations: 

L The core surtaee [Le., the top 6 inches of the current landfill surface (0,0 - 05 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should he selected at the second highest gamma reading, or by other professional judgment, 

5. A one foal sample centered around lhe core area where the beta instrument (Le" beta scintillator) registered the 
highest heta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (Le., the 
highest scali reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
e, A one tbot core sample using other professional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill, The entire length of the soil cores, including those in the structural fill, will be scanned and considered tor 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will he collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0,5 feet bgs)J.lfthe boring location is on 
the access road, then the sample will he from the first 6 inches of soil heneath the current road bed material [Le" 
below any pavement and gravel base]. The depth Dfthe interfuce between the road and the soil like materials will he 
recorded on USACE ENG Form S056-R or Form S056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey F onn. 

2, A soil sample from the tirst foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one filOt sample centered around the COre area where the gamma instrument registered the highest reading, Iftha 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrumem (i.e., beta scintillator) registered the 
highest beta reading. tfthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone intermce, or in the area oftha highest 
gamma instrument reading) then the fourth sample interval should he selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 
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ARSEC 
2909 North River Road 

LA 70767 

Form HPM-J-6-1 
SOIL CORE GAMMA SURVEY FOtte',,1 

Soil Core I.D. Number: IA3-20 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Description: Soil Core Gamma Survey 

Operable U nit Remedial 
Investigation 

Contract No: W9t2P4-07-D-0009 ARSEC Job :"lumber: Federal 09-055-00003 

Yes No 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6,196 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ ... -,O,S.",8=66"--__ c.pm (Ludlum Model 2221) 

Beta: ___ 4!...!4 ____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ____ <-"-10"-___ % 

H~S: ___ ---,O,-__ ppm CO: ___ --"-O __ --'ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/17/2010 
Date 

02/17/2010 
Date 
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I 

I 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

1 
----------- ----------- ~~~--- ------------

Sample 
Static 

Description Depth Core Scan (~amma Static Beta 
Core Scan, Beta (Standard, Interval of 

One Minute One Minute 
Depth Gamma I Reading Field Sample, e.g., 

Count Count 
PID 

(Feet) Reading Duplicate, 1.0-2.0; 3.5-
(cpm) (epm) 

Reading 
(epm) cpm MS/MSD, 4.5, etc. 

QASpIit) 

0.0 6287 60 
, 

Standard 0.0 -0.5 5941 j 51 0 

0,5 6312 80 Standard 0.5 - 1.5 6061 72 0 

1.0 5987 80 Standard 1.5 - 2.5 6127 53 
I 

0 
----- -------

2,0 6006 60 Standard 2.5 -3.5 6168 65 0 

3_0-4.2 6012 120 Standard 35 4.5 6062 51 0 

4.2-5.2 5938 100 0 
------------ -----

5.2-6.2 6096 120 0 

6.2-7.2 6067 140 Standard 6.2 7.2 5782 56 0 
.. 

7.2-8.2 5905 60 0 
- - - --------- --

8.2-9.1 5739 60 0 
.. ---- r------ ---------------- ---r------ A i-------------- - r------

N 
- - - --------- -- - - - -------- --

------------

Page 2of3 

[Core 1.0. Numbe~_· ...l1-'1"'A3=-Z"'O _______________________ ---' 

----------- ------
c " ' .- " - " l! .. 

Sample I.D. Number = !- ' o =! 
U oS: 
~.~ , 
c." 
12i:1 " ' VJ 

TLS-SS-IA3-20(0.0-O.5)021710 I 
-------

i TLS-SB-IA3-20(O.5-I.5)021710 4 

TLS-SB-IA3-20(l.5-2.5)021710(Chemical) 
------

TLS-SB-IA3-20(2.5-3.5)02171 () 3 
------------

TLS-SB-IA3-20(3 .5-4.5)02171 () 2 
- ------ ------

--------------- -------- -- ----

- - - --------- -- - ------ ------

TLS-SB-IA3-20(6.2-72lO21710 5 
------ ---- ----

-----

...... ~ ...... 

- - - - --- -----

__ i _____ 

--------------- -------- ----- -

------ ------ ---- ----

i--

--------- -------------------
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note] 

IA-l through lA-5 Sampling Protocol 

Soil borings will extend Ihrough the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one fool segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following Incations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)) 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading. or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first fOOl of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the seeond highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one fool core sample using other professional judgment. 

IA-6 Sampling Protocol 
Soil borings will extend through the structural filJ placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample seleclion, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e .. the top 6 inches ofth. currenllandfill surface (0,0 0.5 feet bgs)). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonm 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4, A one foot sample centered around the core area where the heta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (I.e., 
the highest scan reading is in eilher the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a< A one foot sample centered around the core area with the second highest gamma reading, 
b. A one fOOl sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professionaljudgment. 

Page 300 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-21 

SOIL CORE SURVEY FORM 
Project Tonawanda Landfill Site Task Description: Gamma 

Operable Gnit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 : ARSEC .Job Number: Federal tl9-055-00003 

No 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6,173 cpm 

Notes 

Backgrounds: Gamma: __ -'!.6,,,,,5""58"--__ ,cpm (Ludlum Model 2221) 

Beta: ___ 2""3"--____ c.pm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ____ <:::21"'O~ __ % 

CO: ___ --"'O __ --'ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

02/17/2010 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
POtt Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

-- ------ ------

I 
~~~~---

Sample 
Sialic 

Descriptiol\ Depth Core Scan Gamma Static Beta 
Core Scan Beta (Standard, Interval of 

One Minute One Minute 
Depth Gamma Reading Field Sample, e.g., 

Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) 
(cpm) cpm MS/MSD, 4.5, etc. 

QA Split) 

0.0 7525 I 40 Standard 0.0-0.5 6444 67 
--- --------- -----

0.5 6411 80 
.. ' - -------

1.0 7044 70 SlJindard 1.0-2.0 6524 60 
- --- - ------ --------

2.0 7029 80 
- - - - ---- r-----

3.0 7311 120 Standard 3.0-4.0 6256 64 
-

4.0 6885 80 Standard 4.0- 5.0 6461 53 
-

5.0 6757 110 Standard 5.0-6.0 6383 61 
- ---- ---------

! I 6.0 ::t::+- :~: 
Standard 6.070 6288 63 

7.0 I 
r--

&.0-8.2 6340 70 
f'-'.:. - - - ----t-------- .. -r------
1---' ------ - ----- A -- - - - ---- -- -

r----
N 
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c ~I .2 Ci -ti 4,; ~ , 

.!t~ol 
Sample I.D. Number Q =~, 

I'ID V.5: "" 
Reading ~.J!: ~ 

~ ~ E 
E! Q = 
~ Z 

---- -------- ------- ---
0 TLS-SS-IA3-21(O.O-O.S)021710 1 -- .. 

0 ____ L _______ -------
0 TLS-SB-IA3-21( 1.0-2.0)021710 2 

- - - --------- --

0 
-----------

0 TLS-SB-IA3-21(3.0-4.0)02171O 4 
- - - - --------- -- - ----

0 TLS-SB-IA3-21(4.0-S.0)021710(Chemical) 
+ 

0 TLS-SB-I AJ-2 J (S.0-6.0)02171 0 J 
+ - -----

0 TLS-SR-IA3-2 J (6.0-7.0)021710 S 

0 
+ - ----

0 

I - -----

I 
~~~- ... I - - - - ----

.- - ------

--- I -. 
- - - ---------

---t---o 
.. -------

[Corel.D. Number I IA3-2I
m

"! 
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FOR'I,1 

Note 1 

IA-I through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil horing Iccation. Tn 
these borings, each sample collected will include a one foot segment ofthe boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., rhe top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample ITom the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifrhe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, Or by other professional judgment. 

5. A one foot sample centered around the core area where rhe heta instrument (j.e., hem scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the ahove four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil,. 
or in the area of the highest gamma instrument reading) then the fifth sample interval should he selected using rhe 
following decision lree: 
a. A one loot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a deprh of 12 feet heneath the 
structural filL The entire length of the soil cores, including those in the structural flll, will be scanned and considered for 
potential sample selection. Greater depths will only he obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
ofrhe boring (except for the cores surface, which will include approximately the top 6 inches of the horing) at the following 
locations: 

I. The corc surface [I.e., the top 6 inches of the current landfill surface (0,0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofrhe interface between the road and the soil like materials will he 
recorded on USACE ENG Form 5056-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the !lrst foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth ofrhe boring). then rhe sample will he from the hottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the ahove two lixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) rhen rhe third sample interval should he 
selected at the second highest gamma reading. or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading, Ifthe highest beta reading interval is the same as any of the ahove three lixed intervals (i.e., 
the highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest heta reading, or 
c, A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-22 

SOIL CORE SURVEY FORM 
Project Name: 

Contract No: 

; Tonawanda FUSRAP 
Operable lnit Remedial 
Investigation 

W912P4-07-D-0009 

Soil Core Gamma Survey 

ARSEC Job Number: Federal 09-055-00003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 3,917 cpm 

Note. and Comments: 

Backgrounds: Gamma: ~~5'>.1..7>L81L-~-,cpm (Ludlum Modc12221) 

Beta: ___ -'-'42"--____ cpm (Ludlum Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ____ <::.!l"O'--___ % 

CO: ___ -'!.O __ --1ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

__ ",-,02/1712010 
Date 

~02/1712010 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

5792 150 Standard 5.6 6.6 5710 0_ I 
5945 60 ~ 0 I 

~7~.6~_8~.6~~~t----6()~2~9--t 100 ~~ I Stand~rd7.~=8.~_ 5757 O_-Ti~T~L~S--S~B--I~A-3~:2~2~(7-~6-_~8~-6-)0-2-17-1-0------i 5 

!------+-=:o--~-I ~~ u_u~ u __ u~~ ~~_ 
_______ ___ _ _ __ ~_i ______ _ 

~U __ 

A 

~ __ __+--uu~ ! N_--i 
L~~~_ ~~ L ~L 
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IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings. each sample collected will include a one foot segment of the boring (except for the cores surface, which wiII 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill sUlface (0,0 - 05 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample from the tirst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selecten at the second highest gamma reading, or by other professional judgment, 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. 

3. 

4, 

The core surface [Le" the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)]. [fthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i,e., 
below any pavement and gravel base], The depth ofth. interface between the road and the soil like materials will be 
recorded on lJSACE ENG Form 5056-R or Form 5056/\-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 
A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth of the boring), then the sample wilJ be from the bottom one foot of the boring, 
A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other profeSSional judgment. 
A one foot sample centered around the core area where the bera instrument (i,e., beta scintillator) registered the 
highest beta reading, I r the highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the salurated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 
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ARSEC 
2909 Nonh River Road 
pon Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-801 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site : Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

COlltract No: W9121'4-07-D-0009 ARSEC Job Number: Fcdcral-HP-0003 

Deliverv Order: 0003 
Site Name Tonawanda FUSRAP Landfill Sile 
Date of Activit' 3-11-10 

Bore Hole Location As listed in the SAP, Vol. I 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

09:00 
John Holmes 
Mike Carlin 

Northin 
1093455.78 

Yes 

Survey Instrumentation 

Eastin 
1066298.57 

No 

Instrument I Instrument 2 
Meter Model and Serial No, Ludlum 2221 I 190170 Ludlum 12/229306 
Detector Model and Serial No. Ludlum 44-10/ PR242823 Ludlum 44-9; PRl91714 
Calibration Due Date 10-19-10 10-28-10 
Detector Window 0 en or Closed o en NA 

Surface static gross gamma counts (one minute count}, before bore hole drilling: 8254 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6851 cpm (Ludlum ;vIodel 2221) 

Beta: 38 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 

co: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface 
NOTE: Coring stopped by Zebra@ 12.5' due expanding clay with geologist concurrence. 

3-11-\9 
Date 

3-11-10 
Dale 
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ARSEC POnTI HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Oepth 
(Feet) 

0.0 

0.5 

1.8 
----

2.0 
--
3.0 

----------

Sample 
Description 

Core Sean (Standard, 
Core Sea n Beta Field 
Gamma Reading Duplicate, 
Reading (pm MSIMSD, 

(cpm) QA Split) 

6619 80 Standard 
------

6499 50 
--

6708 110 I Standard 
----

I 4.0 f 6408 70 

80 Standard 

I~ 1 ::~ 70 

90 

g,O 6439 100 

9.0 6654 100 ul Standard 

10,0 

11.0 Standard 

12.0 6778 90 

1 

Oepth 
Interval of 

Sample, e.g~t 
\,(1-2,0; 3,5-

4.5, etc. 

1.8" 2,3 

3,0·4,0 

50 6,0 

----
9,0· 10,0 

, .. 
I 

11.5" 125.1 

Static 
Gamma Static Bela 

One Minute One Minute 
Count 
(epm) 

Count 
(epm) 

PID 
Reading 

Sample 1.0. Number 

No recovery 0,0" 1,8 
-+-~,-- + ..... --."-,,. 

a 1 

6497 55 

6349 I 55 

! 
1 

6373 1 64 

6338 I 65 

6257 61 
6627 ""'.'ci-J' 

_____ _ ___ l ______ t __ 

13,0 
+ =F-

14,0 

15.0 ...L ____ .....JL, ___ --'-___________ ~ 
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I Core W.NII';;I);;'':'''TIA3-001 

" o ~ 
"Z, Q,t-

v ~ .:: 
~r-0 
oc Z 
Uo~ .- ... 
~.~ ~ 0.,,'" 
e " e 
" Q " ;JJ Z 

5 

3 

2 

4 

------~--=-~ 
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ARSEC Form HPM-3-6-1 
2909 Nonh River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

l'\ote 1 

IA-l through lAoS Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except tor the cores surface, which will 
include approximately the top 6-inches of the boring) at the following loeations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feel bgs)] 
2. A soil sample from the firsl foot just inside the saturaled lOne 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the lirst foot of native soil) then the 
founh sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) regislered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the tirst fOOl of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A ooe foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 fcct beneath the 
structural fill. The entire length of the soil cores, including those in the structural flll, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The eore surface [i.e., the top 6 inehes of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the tirst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the inwrface between the road and the soil like mawrials wi II be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two t1xed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the high.,t beta reading interval is the same as any of the above three lixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample cenlered around the core area with the second highest gamma reading, 
b. A one foot sample cenlered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Pon Allen, LA 70767 

Form HPM-3-6-l 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-B02 

SOIL CORE SURVEY FORM 

Project Nume: : Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

, Contract No: W912P4-07-D-0009 ARS!':C Job :>lumber: Federal-HP-0003 

i Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activity 
Time of Activit 
Surveyor Name 
Sam ler Name 

Bore Hole Location (As listed in the SAP, Vol, I) 
Was the bore hole re-Iocated due to refusal'? 
Circle either Y cs or No 

3-11-10 
10:25 
John Holmes 
Mike Carlin 

Northin 
1093448.87 

Yes 

Survey Instrumentation 

!':.stin 
1066263.76 

No 

Instra ment 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 i 190170 Ludlum 12/229306 

Detector Model and Serial No. Ludlum 44- JO i PR2428",2::.,3 ___ -+-:;:L~ud:;:l:;:.um~4c..:4...;-9~/"'"P..:.R::.:1.::.9.:..17:..:1"'4----_j 
Calibration Due Dale 1 0-19-1 0 10-28-10 
Detector Window 0 en or Closed L.:=0=en'--________ "_-L"'~'"'A'__ ___ --------1 

Surface static gross gamma counts (one minute count), before bore hole drilling: :;I}2 cpm 

Notes and Com ments: 

Backgrounds: Gamma: 

Beta: 

5601 cpm (Ludlum Model 2221) 

-""'''-- cpm (Ludlum Mode112) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 20.9 % 

co: Q_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fillinative soil 
interface 

3-11-10 
Dale 

3-11-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

\---

Depth 
(Feet) 

0.5 
r-----

2.3 

3.0 

4.0 

5.0 
, 
r--------

6.0 

Core S~an 
Gamma 
Reading 
(epm) 

7319 

7047 

6786 

6490 

6708 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
lIela 

Reading 

cpm 

80 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

Standard 

Deplh 
Inlervalof 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

5.0 - 6.0 

Static 
Gamma Stalic Beta 

One Minute One Minute I 
Count Count 
(epm) «pm) 

6427 

--~---+---+---+-----1---....., -------
7.0 6850 Standard 7.0- 8.0 6427 

PID 
Sample 1.0. Number 

Reading 

No recovery 0.0 2.3 
-----

TLS-SB-IA3-B02(5.0-6,O)031110 
~~~m 

TLS-SB-I A3-B02( 7 _O-g.O )03 

§ 
-,c :t 
JJ~ 
'0 = 
U .2 
Q .~ - " 0." 
EQ 

r;)'l 

-+--

--------<---

3 

--~~~~~~~~-

8.0 6746 100 

9.0 6802 110 

lO.O 

lLO 6647 70 

1120 6674 110 

13.0 

I 
1 

I 1--

Standard 9_0 IO.() 6746 
------+1--

-----+1--

Pag.2of 3 

- - --->------

TLS-SB-IA3-B02(9.0-10_0)03111O 
~~i ----- ----

No recovery 10.0 - I LO 
--+-1 ------ -

() 
------!-- -----~----

I Core 1.0. Number LI .::.IA-=3:..-il"'il"':Z=--_______________________ ...J 

5 
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ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

IA·1 through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foOl segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches orthc boring) at the following locations: 

I, The core ,orface p,e" the top 6 inches ofthe current landfill surface (0,0 0,5 feet bgs}1 
2, A soil sample ITom the tirst foot jusl inside lhe salurated zone 
3, A sample from the first fool of native soil below the landfill waste 
4, A one foot sample cenlered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment, 

5, A one foot sample centered around the core area where the beta instrument (I.e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above four fixed intervals (I.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area orthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional jUdgment, 

IA·6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core ,urface [i.e" the top 6 inches of the current landfill surface (0,0 - 0,5 feet bgs)], If lhe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i,e" 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056·R or Form 5056A·R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2, A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i,e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading in(erval is the same as any of the above two fixed intervals (ie" the highest scan 
reading is in either the top 6 inches, or at the sarurated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4, A one foot sample cemered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading, If the highesl beta reading inlerval is the same as any of the above three fixed intervals (i,e" 
the highest scan reading is in either the lOp 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using olher professional judgment 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOTL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-B03 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site 'Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Dellverv Order: 0003 
Site Name Tonawanda FUSR ... P Landfill Site 
Date of Activit 
Time of Activily 

Bore Hole Location As listed in the SAP, Vol. I 
Was Ihe bore hole re-Iocaled due to refusal? 
(Circle either Yes or No) 

3-11-10 
15:00 
John Holmes 
Yllke Carlin 

Northin Ea,tin 
1093413,67 1066190,61 

Yes No 

Survey Instrumenlation 
Instrument 71----,-----:I;-n-:st;-ru-m-en'"':t-::2:-------; 

Meier Model and Serial No, Ludlum 2221 i 190170 Ludlum 12 i 229306 
Detector Model and Serial No, Ludlum 44-10 i PR242&23 Ludlum 44-91 PRI 917 14 ____ -1 
Calibration Due Dale 10-19-10 10-28-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 6809 cpm (Ludlum Model 2221) 

Beta: 44 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 

l{zS: ppm co: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface 

3-11-10 
Dale 

3-) 1-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Sean 
Depth Gamma 
(Feet) Reading 

«pm) 

0.0 
c----.. 

0.5 
1-----

1.2 7281 
c----. 

2.0 7091 
1-----

3.0 7124 

4.0 6782 

5.0 7425 

6.0 7360 

7.0 7024 

g.o 7128 

9.0 7118 

10.0 

11.0 6751 
--

12.0 6636 

13.0 

--

Form HPM-3-6- 1 
SOIL CORE GAMMA SURVEY FORM 

r Sample 
Description , nepth CoreS.an 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

epm MSIMSD, 4.5, etc. 
QA Split) 

-

70 Standard 1.2 - 1.7 

110 Standard 20 3.0 

100 

110 

80 Standard 'i.O 6.0 

110 Standard 6.0-7.0 

lao 
80 Standard &.0 9.0 

100 

80 

100 

i 

_. 

I 

c 
Static o ;;: .- " 

~ " " Gamma Static Bet. '" .. ~ ~ E- 0 

One Minute One Minute Sample l.n. Numbe.' ~ c~· 
Count Count PID U.9 i--

Reading " ~ " 
(epm) (epm) 

- .- J:j 

c.~S 

+ 
C Q ::J 

~ Z 
-------------

0 No recovery 0.0 - 1.2 
- - ----------

i 0 t 
6713 58 0 TLS-SS-IA3-B03( 1 .2- 1.7)031110 I 

- - - - - --------------

6734 52 0 TLS-SIl-IA3-B03(2.0-3.0)031110 5 

0 
--- , 

0 
I 
I 

- - - - - - ---------- ----------- ! 

7052 59 0 TLS-Sll-IA3-1l03(5.0-60)031110 3 

6945 61 0 TLS-SIl-IA3-B03(6.0-7.0)031110 4 
- - - - - - ------------

a 
6945 40 0 TLS-SIl-IA3-B03(8.0-9.0)03111O 2 

0 

0 No recovery 10.0 - 11.0 

0 I 
0 I 

I 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA·l through IA·S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one fOOl segment of the boring (except for the cores surface, which will 
include approxImately the lap 6-inches of the boring) at Ihe following locations: 

I, The core surface [i.e" Ihe top 6 inches ofthe cUlTcnllandfill surface (0.0 - 0,5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, Or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, Or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural till. The entire length of the soil cores, including those in lhe structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the boltom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le" the top 6 inches of the current landfill surface (0.0 0,5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the CUlTent road bed material [i.e" 
below any pavement and gravel base], The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. (fthe saturated zone is not reached in the bormg (i.e., 
it is deeper !han the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. (fthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e .. the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le" 
the highest sean reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b. A one fool ,amp Ie centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 Norlh River Road 
Pori Allen, LA 70767 

Form HPM-3·6·1 
SOIL CORE GAMMA SURVEY FOR.\1 

Soil Core I.D. Number: IA3-B04 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Suney 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07·D·0009 

i 0003 

ARSEC Job Number: Fedcral-HP·0003 

Tonawanda FUSRAP Landfill Site 
Dale of Activitv 
Time of Activit 
Surve lor Name 
Sam ler Name 

Bore Hole Location (As listed in the SAP, Vol. I 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

3·]]·10 
08:50 
Dennis Whitlock 
Matt Walton 

Northin Eastin 
1093293,81 1066001.25 

Yes No 

Suney Instrumentation 
r----------------------,-------~In~s-tr-u-m-e-n-t~l--------r-------~I~n-st-ru-m--en-t~2--------4 

Meter Model and Serial No, Ludlum 2221 ! 190191 Ludlum 12/186707 

Detector Model and Serial No. Ludlum 44~-.:..IO::.''_'' P"'R2c=?::.4c::O::,36:.;6c-____ --I""L;:cu;;.:d"'lu=m:;-c44.:..-.:..9.:../.:..15:.;3;.::2;.;.97'--________ --l 
Calibration Due Date 2.23.) I 10.8-10 
Detector Window 0 en or Closed 0 en 10-28-10 

Surface stalic gross gamma counts (one minute count), before bore hole drilling: 7880_ cpm 

Notes and Comments: 

Backgrounds: Gamma: 7084 cpm (Ludlum Model 2221) 

Beta: --".3.'-1 _ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 20.9 % 

__ ,,--.ppm co: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface 
/'VOTE: Coring stopped by Zebra @ 12.5' due expanding clay with geologist concurrence, 

3-11·10 
Date 

3-) 1-10 
Date 



             I- 326    

ARSEC 
2909 North River Road 
Port Allen. LA 70767 

I 
--

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 
I 1.0 7291 
------ ----

2.0 7241 

3.0 7119 
--- ~---

4.0 7279 

5.0 

6.0 7595 
------ -----

7.0 7338 

8.0 7273 

9.0 6908 
f-----

10.0 6797 
t----- ----

11.0 6611 

12.0 6975 

[,~ 
--- -------

7126 
-----~ 

14.0 7107 
-----

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

---

Sample I Static 
Core Scan Description ' Depth 

Gamma Static Beta 
(Standard, Interval of Beta One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) cpm MSIMSD, 4.5, etc. 

QA Split) 
----

--- ---- ---- -----

-------

80 Standard 0.8 -- 1.3 6805 64 
------- --------

140 Standard 2.0 3.0 7235 51 

80 

60 
------- ----------- -------

-
70 Standard 6.0- 7.0 6968 53 

---- --------- ----- 1----
80 Standard 7.0 8.0 

--------

100 
------- ------- ,---------- --------

80 
----- -----

90 Standard 10.0 11.0 6787 47 
---- --r------ -----

100 
--------

130 
------ r------- -------

80 
-----

60 

-------- ~---------

Page 2 of3 

0 ,.-.., 
.9 ~ 'I'f"'OI 
.... Q,I Q,I 
<J ...... 
.!!E-I':) 

Sample I.D. Number 006 PID U I':) .. 
.- Q,I 

Reading .!! .~ .J:J 
Q. li:l 5 e Q ::: = Z rJ':J 

0 No recovery 0.0- 0.8 

0 1 
------- ---- --------

0 TLS-SS-IA3-B04(0.8-1.3)031110 1 

0 TLS-SB-IA3-B04(2.0-3.0)031 1 1 0 5 

0 
----

0 
-------- ----~ --------

0 No recovery 5.0 - 6.0 

0 TLS-SB-IA3-B04( 6.0-7.0)0311 10 4 
---- 1----------

0 TLS-SB-lA3-B04(7.0-8.0)03111O 2 

0 
-------

0 
-----

0 TLS-SB-1A3-B04( I 0.0-11.0)03111 0 3 
---- 1----------

0 

0 
-------

0 
-----

0 

I 
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IA-I through IA-S Sampling Protocol 

Soil borings will extend through the landfill waSte to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [;'e., the lOp 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A onc foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. Ifthc highest beta reading interval is the same as any of the above four fixed intervals (I.e., the 
highest scan reading is in either the lOp 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 fect beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, Or at the salurated ZOne interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core arca where the beta instrument (I.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i,e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, Or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
•. A one foot sample centered around the core area with the second highest gamma reading, 
b. A One foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment, 

Page 3 0'3 
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Soil Core I.D. Number: IA3-805 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site ! Task Description: 

Operable Cnit Remedial 
Investigation 

, Soil Core Gamma Survey 
! 

Contract No: W912P4·07·D·0009 

10003 

• ARSEC Job Number: Federal-HP-0003 

Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-11·10 

i Time of Activity .09:50 
,..:: S"'u"'rv-'-",:c'-'o"":';N"'a"'m"e'--____________ -+' ~D:;.en~nis Whitlock 

Matt Walton 

Bore Hole Location (As listed in tbe SAP, Vol. 1 
Was tbe bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Nortbin 
1093126,91 

Yes 

Survey Instrumentation 

Eastin 
1065621.19 

No 

Instrumellt 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 / 190191 Ludlum 12/186707 
Detector Model and Serial No, Ludlum 44-IO! PR240366 Ludlum 44-9 / 153297 
Calibration Due Dale 2-23·11 10-8-10 
Deteetor\Vindow Open or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5956 epm 

l'iotes and Comments: 

Backgrounds: Gamma: 6887 cpm (Ludlum Model 2221) 

Beta: --'"--'-- cpm (Ludlum Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 

co: _O_ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fiB/native soil 
interface 
NOTE: Coring stopped by Zebra @ 12.5' due expanding clay with geologist concurrence. 

3-11-1Q 
Date 

lee! 1·10 
Date 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 
r--~~~ 

0.5 

1.0 6362 

2.0 6461 

3.0 6738 

4.0 6757 
------------

5.0 

6.0 6181 

7.0 6351 

8.0 6661 

9.0 6217 
.... ~~ r~ ---------

10.0 6177 

11.0 6283 

12.0 6405 
-~ ... 

13.0 6361 
.. ~- ---------

14.0 6335 

15.0 
-~ 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

-------- ---------

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

---------

------------

90 Standard 1.1 - 1.6 6304 45 

120 
~~~~- r~~ 

100 Standard 3.0 4.0 6592 49 

100 Standard 4.0 5.0 6192 59 
-~~~~ 

~~~~~~ ~~~~~~ --------- r--~~~~ 

60 

90 
------------ ~ ~ ~ ~ I---~~~~ 

100 

100 

120 

80 
------------ .... ~~~. f-.... ------------

120 
---------

130 Standard 13.0 - 14.0 6280 52 

110 Standard 14.0 - 15.0 6586 45 

Page 2 of3 

---------

c ,.-.. .s Q.) -: 
... <:.I <:.I 
c.I l.o-
.£r-. 0 

Sample tD. Number oc~ 
PID U 0 :.. 

.- <:.I 
Reading .£ .~ ..Q. 

Q. ~ E 
E Q := 
~ Z 

---------

0 No recovery 0.0 - 1.1 
----------- --------

0 ! 
I -----------

0 TLS-SS-IA3-B05( 1.1-1.6)03111 0 1 I 

--------- ---------

0 

0 TLS-SB-IA3-B05(2.0-3.0)031II 0 2 
----------

0 TLS-SB-IA3-B05(4.0-5.0)031110 4 
~ ~~~~~~~ 

0 No recovery 5.0 - 6.3 
---------

0 
~~~~-

0 
------------

0 
---------

0 
---------

0 
-----------

0 

0 

0 TLS-SB-IA3-B05(13.0-14.0)031110 5 
---------

0 TLS-SB-IA3-B05(l4.0-15.0)03111O 3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-I through IA-5 Sampling Protocol 

Soil borings wiII extend through the landfill waste to native soiL Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L 

3, 
4, 

The core surface [Le" the top 6 inches orthe current landtill surface (0,0 0,5 leet bgs)) 
A soil sample from the Ilmt foot just inside the saturated zone 
A sample from the first foot of native soil below the landHlI waste 
A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above three Ilxed intervals (te" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the nrst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment 

5, A one foot sample centered around the care area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading, Ifthe highest beta reading interval is the same as any of the above four lixed intervals (i,e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the lirst foot of native soil, 
or in the area of the highest gamma instrument reading) then the t1Ith sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural HII placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural HIL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surface [I.e" the top 6 inches of the current landfill surface (0,0 0.5 reet bgs)llfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel basel, The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

1, A soil sample from the !irst foot just inside the saturated zone, If the saturated zone is not reached in the boring (i.e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the bela instrument (Le., beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three tixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then lhe fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment 

Page 3 of3 
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ARSEC Fonn HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA3-DOI 

SOIL CORE SURVEY FORM 
Tonawanda FliSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: VV912P4·07·D·0009 ARSEC Job Number: Federal-HP-llOO3 

Deliv. Order: 0003 
r;:;si:.::te::-N:.;;:;:sm:::.::-e::-;-:-_____________ +-:;T..:;o:=;oa::,w""unda FUSRAP Landfill Site 

Date of Activitv 3-16-10 

Timeof~A~ct~iv~i~t~ ____________ ~O~9~:4~5~~~~----r_------------__ -; 
Surv. or Name Dennis Whitlock 
Sam ler Name Matt Walton 

Northio Eastin 
~8-or~e~H~o~~~Lo-~~ti~o-n~(A~S-I~is~ted~i~n~tb~e~S~A~P~.~,7~~I.~1~)---t----~IO~9~22~28~.4A8~--~---~IO~6~3754~O~.1~2~--~ 

VVa.. lb. bore hole re-Iocated due to refusal? GJ Yes No 
Cirde either Yos or No 

Survey Instrumentation 

Instrument I Instrument '2 
MeIer Model and Serial No. Ludlum 2221! 190191 Ludlum 12 i 186707 
Detector Model and Serial No. Ludlum 44- I 0 ; PR240366 Ludlum 44-9 i 153297 
Calibration Due Date 2-23-11 IO-lHO 
Detector Window 0 en or Closed o en NA 

Surface static gross gamma counts (onc minute count), before bore hole drilling: ..l!1L cpm 

Notes and Comments: 
Backgrounds: Gamma: 4950 cpm (Ludlum Model 2221) 

Beta: --.l:L_ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 

co: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface 

3-16,1(j 
Date 

3-16-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Fcct) Reading 

(cpm) 

0,0 

5342 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Slandard, Interval of 

Reading Field Sa m pie, c.g., 
Duplicate, 1.0-2.0; 3,5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

2,0 

3,0 

4,0 

5,0 

6,0 

7.0 

---- ~~____j----_t_---_t--
5341 

5906 

5287 

8,0 5457 

9,0 5770 

10.0 

11.0 I 5678 

12.0 5501 

13.0 5085 

14.0 5563 

15.0 

LCore I.D. Nnmbcr IIA3-DOI 

Static 
Gam~a I Static Beta 

One Minute One Minute 
Count I Count I 
(cpm) , (cpm) 

-+--

-r-
I 

59 

45 

64 

46 I 

Page 2 0(3 

PI[) 
Sample I.D. Number 

Reading 

o No recovery 0,0 -- 2, I 
... --._------

o t 
o ! 
o TLS-SS-IA3-DO I (2.1-2.6)03161 0 

o TLS-SB-IA3-DO 1 0.0-4.0)03161 O(Chemical) 
- - - - ----------- - - ---------

o TLS-SB-IA3-DOI(4,0-5,O)o31610 

° I No recovery 5,0 -- 7.0 

0 i t 
0 

0 TLS-SB-IA3-D01(8,0-9,0)031610 

0 TLS·SB-IA3-DOI(9,O-1 0.0)03161 0 

0 No recovery 10.0 - J 0.4 

0 TLS-SB-IA3-DOI(l0.4·II.4)031610 

I 
i 

I 

'" .! t ..... 
~!-< 
'0 c 
U 0 "'" 
4# :3 ~ 
Q.~e 
Ei Q = 
~ Z 

4 

3 

5 

5a 
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ARSEC Fonn HPM·3·6·j 
2909 :Korth River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

I, The core surface [Le" the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)] 
2, A soil sample from the first tbot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5_ A one foot sample centered around the core area where the beta instrument (i,e., beta scintillator) registered the 
highest beta reading. Tfthe highest beta reading interval is the same as any ofthe above four fixed intervals (i.e" the 
highest SCan reading is in either the top 6 inches, or at the saturated zone interlace, or in the first foot of native soil, 
or in the area cfthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches ofthe boring) at the following 
locations: 

I, The core surmce [i,e" the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)]. If the boring location is on 
the aCcess road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i_e" 
below any pavement and gravel base], The depth of the interface between the road and the soil like materials will be 
recorded on USACE E:KG Form 5056·R or Form 5056A·R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn, 

2. A soil sample from the first foot just inside the saturated zone, If the saturated zOne is not reached in the boring (Le., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals {Le" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface} then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i,e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

Page30f3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-D02 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912f'4-l17-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliverv Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
[)ateof Activit 3-16-10 
Time of Activit' 08:45 

____________ -l-'De=n"'n::::.,is, Whitlock 
Matt Walton 

Nortbin 
Bore Hole Location (c;A-s"'\i""'st-ed-:-:-in-:t-:b-e:::S-:A";:P-', V"'o-;I-:. 1:;:----1---""10,;;,92350,75 

Was the bore hole re-I""ated due to refusal? 
Yes 

Circle either Yes or No 

Survey Instrumentation 

Eastin 
1063732.42 

Instrument 1 Instrument 2 
Meter Model and Serial No, 
Detector Model and Serial 
Calibration Due Date 
Detector Window 0 en or Closed 

Ludlum 2221/190191 
Ludlum 44-10 I PR240366 
2-23-11 

Ludlwn 12/186707 
Ludlum 44-9/15329;::7-----1 
10-8-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ .. , cpm 

Note. and Comments: 
Backgrounds: Gamma: 6800 cpm (Ludlum Mode12221) 

Beta: 38 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 

IhS: _O_ppm co: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface 

3-16-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

-- ------r--

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 

0.5 6095 

l.0 5717 

2.0 6012 
,~ ---
! 3.0 5772 

... ----
4.0 5844 

-, -------

5.0 
.------

6.0 6014 
----

7.0 6239 

8.0 6037 
i---

9.0 6054 

10.0 6690 

11.0 6292 

12.0 

13.0 ! 
14.0 

15.0 
-------

! 

Fonn IlPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

! --

Sample I 
Core Scan Oe,.ription nepth 

(Standard, Interval of Beta 
Reading Field Sample, e.g .. 

Duplicate, 1.0-2.0; 3.5-
.pm MS/MSO, 4.5., etc. 

QA Split) 
----------

-------

80 Standard 0.2 0.7 
- ---

60 Standard L7 -2.7 
------- c--- --------

100 Standard 2.7 - 3.7 
---

80 I 
---------

70 

40 

60 
-----

40 

30 
~ --" 

70 Standard 10.0 - 11.0 
--~-I~-

90 Standard 1 LO -12.0 

N 

-
--~ --

Static 
Gamma Statie Beta 

One Minute One Minute 
Count Count PIO 

Reading (epm) (cpm) 

0 
i 5767 , 48 0 

5785 49 0 

6041 61 0 

0 

0 

0 
---------- ----- ---- ------

0 
--- --- -----_ .. --------

0 

I 
0 

---- -----
0 

5737 44 i 
0 

5909 46 0 

A ! 

-----

Page 2of3 

I Core 1.0. Number~_.i: ..::1C!A,,-3-~D~O:=2 ________________________ ..J 

I .g ~. - " y .... 

~~ . 
Sample 1.0. Number Q = ~ 

I.) .S: 
" " Q..';;::i • 

e~ 
'" ; 

<F; 

No recovery 0.0 - 0.2 

TLS-SS-IA3 -D02(0.2-0. 7)03161 0 I 

TLS-SB-IA3-D02(1.7-2,7)03161O I 3 
-- ~~--

TLS-SB-fA3-D02(2.7-3.7)03161O 5 

------

No recovery 5.0 6.0 
- --------- -----

--------

---------- - ---------

--------- --------

- ------- -

TLS-SB-IA3-D02(l 0.0- 1 1.0)031610 4 
--------

TLS-SB-IA3-D02(11.0-12.0)031610 5a 
----------

----- ----- --------

----



             I- 337    

" 
ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
tbese borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L The core surfuce [i.e., the tOP 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2, A soil sample from the Iirst toot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading. lfthe 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (I.e .• the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest sean reading is in either the top 6 inches, or at the saturated zone interface. or in the first foot of native soil, 
or in tbe area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree; 
a A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading. or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 reet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill. will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and "ill consist of a one foot segment 
of the boring (except for the cores surface. which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i,e" the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base J. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fan» 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the fIrst foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e .• 
it is deeper than the termination depfh of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instnlment registered the highest reading. lfthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4. A one fOOl sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Iflhe highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area offhe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one toot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAJ-D03 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of ActivitLv _____________ +3:.:,-:.;15:.:,-~1O~ _____ +-------_I 
Tim".(jf Activity~ ___________ __I-;1::::5~:O::::5;_;;=:;_~--__I--------_l 
Surveyor Name Dennis Whitlock 
Sam ler !'iame Matt Walton 

Bore Hole Location As listed in the SAP, Vol. 1) 
Was Ihe bore hole re-Iocated due 10 refnsarr 
(Circle either Yes or !'io) 

Nortbin 
1092436.89 

Yes 

[astin 
1063921.93 

Survey Instrumentation 
Instrument :-1------;,-------;;I-ns-,j-ru-m-.-n"Ct -:::2----l 

t-M=e:-:te-:r ~M:-:o~de~l-::an-:d=Se-:r:-:iaTl N=o.--+L;-u-d;;-lu-rn~22;;;2"'1"i/"71:;::90;;.:1~9:71.:...:..---- / 186707 

t-;':De::;t::;-ec:.:to",r,.;M",o:;:d::::e::.,1 :;::an",d:..:S;:::e::.:ri",al:.:N-=.:o"-._+L:;::u:;:d",,lu::;-rn:;-:..44.:.--'.1O::'.Cci P'-'R2=4"'O"'36"'6'--__ -\...:L;:;;udlurn 44-9/153297 

~C~.a~l~ib~rn~ti~o~n~D~u~e~D~at~e--~~~~2~-==23-11----------------__ ~~IO~-~8-~I~O-------------------1 
Detector Window 0 en or Closed .. O::..p::.:e""n ______________ ..J...:N,;.:' A-'--__ _ 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ cpm 

Notes and Comments: 

Backgrounds: Gamma: 6634 cpm (Ludlam Model 2221) 

Beta: --2"'-- cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 

HzS: _O_ppm co: _O~ppm 

NOTE: Core depth on this fOI1ll begins at the soil surface and ends at the fill/native soil 
interface 

3-15-10 
Date 

3-15-10 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 
I 

0.5 7106 

1.0 8000 
r---- ----

2.0 7296 
1------

3.0 6907 

4.0 I 6614 rs:o- -----

-1----
6.0 7470 

1------ -----

7.0 7230 

8.0 7102 

9.0 7453 

10_0 7597 

11.0 7427 

12.0 

13.0 

14.0 

IS.O 

form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

" ~~~~~~ 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

Beta (Standard, Interval of 
One Minute One Minute 

Reading Field Sample~ e.g., 
Count Count 

PID 
Duplicate, 1.0-2.0; 3.5- Reading 

(cpm) (cpm) opm MS/MSD, 4.5, etc. 
QA Split) 

- - - - ---

0 

150 Standard 0.2 --0.7 6681 64 0 
------

80 Standard 0.7 - 1.7 6788 69 0 

110 : 0 

120 0 

120 0 

I 0 

80 Standard 6.1 - 7.1 6929 50 0 

100 I 0 

60 0 

60 
. 

0 
----------

100 Standard 10.0 - 11.0 7063 72 0 , - - - --------- --

140 Standard 11.0 - 12.0 1 6729 64 0 

N 

T-
A -

- ----

---------- ------

Page 2 of 3 

I Core 1.1), Numbe_r L.!!~~:..... ______________________ _ J 

- - - -------- --

e ~ 

.~ (,I ~ 
~ '" .. li ... ~ 

Sample I.D. Number =;-.~ 
o c ~ 
U.9 a.. .. '" .. - ,- ,.Q 
c.. ~ e 
E Q = 
" Z VJ 

-- ---- --
No recovery 0.0 0.2 
------

TLS-SS-IA3-D03(02-0_7)OJI51O 1 

TLS-SB-IA3-D03(O.7 -I. 7)03151 0 J 

. No recovery 5.0 - 6.1 
i 

TLS-SB-IA3-D03(6.1-7.1 )031510 5a 
----- : 

- --- ------

---- ------
TLS-SB-IA3-D03(10.O-11.0)0315 \0 4 

- --- ------

TLS-SB-IA3-D03( 11.0-12.0)03\510 5 
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofth. boring) althe following localions: 

L The core surface [i,e" the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)] 
2, A soil sample from the tirst foot just inside the saturated zone 
3, A sample from the flTst foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment 

5, A one fOOl sample centered around Ihe core area where the beta instrument (I.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le" the 
highest sean reading is in either the top 6 inches, or at the saturated zone inlerfuce, or in the first foot of native soil, 
or in the area ofthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment, 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill, The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtainc..! if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surfuce [i,e" the top 6 inches ofthe current landfill surface (0,0··0,5 feet bgs»). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i,e" 
below any pavement and gravel base], The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn, 

2. A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i.e" 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the Same as any of the above two fixed intervals (I.e" the highest scan 
reading is in either the top 6 inches. or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4. A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highesl beta reading, If the highest beta reading interval is the same as any of the above three fixed intervals (Le" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or ill the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

Page 30[3 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

Form HPM·3·6·1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-D04 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4·07·I}-OOO9 ARSEC Job Number: Federal-HP-0003 

Deliver Order: ·0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date o·"'f"'A"-ct-:-i,-c·it:--- 3 ·15-!O 
Time of A~ti~vi""ty,--' ____________ -+-=13::.:'.:..50":-c=.,-;--:-___ r-_______ -1 

rS~u~n~·~e~o~r~N~a~m=e~---------------------_r~D?en~n~is~~~itl~(~~k~ ____ _r--------------; 

Bore Hole Location As listed in tbe SAP, Vol. I 
Was the bore bole re-Iocated due to refnsal? 
(Circle either Ves or No) 

Matt Walton 
Nortbiu 

1092497.47 

Yes 

Survey Instrumentation 

Eastin 
1064149.24 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221 I 190191 Ludlum 12/186707 
Detector Model and Serial No. Ludlum 44·10 I PR240366 Ludlum 44·9 /153297 
Calibration Due Date 2·2)·]] 10-8-10 
Detector Window en or Closed '--"'O"'e"'n'--______________ ..LN"'A'-'-_______ -----------1 

Surface static gross gamma counts (one minute count), before bore hole drilling, 7993 cpm 

Notes and Comments: 
Backgrounds: Gamma: 

Beta: 

6142 cpm (Ludlum Model 2221) 

-----,-4"-.3 _ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEI,: _0_% 

IhS: _O_ppm CO: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface 

3·15·]0 
Date 

3-15·10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Con Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 

0.5 6487 

1.0 6840 

2.0 6435 

3.0 6812 

4.0 I 6374 

5.0 

6.0 5820 

7.0 6381 

8.0 6251 

9.0 6553 

10.0 6790 

1l.0 

12.0 

13.0 

14.0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Reading Field Sample. e.g., 
Duplicate, 1.0-2.0; 3.5-

epm MSIMSD, 4.5, etc. 
QA Split) 

80 Standard 0.3 0.8 

80 Standard 1.4 2,4 

120 Standard 2.4 3A 

80 Standard 3.4 4,4 

SO Standard 
IA 5.0/6.2 

6.6 

90 

80 

70 

&0 

60 Standard 10.0 11.0 

N 

Static 
Gamma Static Be!a 

One Minute One Minute 
Count Count 

PID 
Reading 

(epm) (epm) 

- - - -----------------

0 

6068 j 69 0 
-----

--------------------f~------------
6102 47 0 

6360 59 0 

6253 52 0 

6137 57 0 
- - - -----------------

0 

0 
- - - -----------------

0 

0 
- - - ----------------- ~----------- -

0 

6080 58 0 

0 

A 

Page 2 of3 

i Core 1.1). Number" IIA3-[l041 

'] c ~ o _ 

"'::: ~ ~ '" ~ -~f-;o 
Sample I.D. Number oc~ 

U.E t 
~ .!l ..Q 

c.. ~ E i 
e Q " i 
~ Z i 

I 
.......... -----------

No recovery 0.0 0.3 
-----.--~--

. TLS-SS-IA3-004(O.3-0.S)03ISlO I 

TLS·SB-IA3-004( 1.4-2.4)031510 3 

TLS-SB-IA3·004(2A-3.4)031510 5 

TLS-SB-IA3-004(3.4-4.4)031510 4 

TLS-SB-IA3-D04(4.4-5.0/6.2-
! 6.6)031SI0(Chemical) i 

I No recovery S.O 6.2 
'-

TLS-SB-IA3-D04( I 0.0-] 1.0)031510 Sa 

-+ 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

lA-I through IA-5 Sampling Protocol 

Soil borings will extend througb the landfill waste to native soiL Five samples will be collected per soil boring location, Tn 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surfilce, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L The core surface [i,e" the lop 6 inches of the current landfill surface (0.0- 0,5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the higbest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registeTed the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interfilce. or in the first foot of native soil, 
or in the area of the higbest gamma instrument reading) then the fifth sample interval should be selected using the 
fOllowing decision tree: 
a. A one foot sample centered around the core arca with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta rcading. or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill, TIle entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring loeation and will consist of a one foot segment 
of the boring (except for the cores surfilce, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surface [I.e., the top 6 inches oCthe current landfill surface (0.0 ~ 0,5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i,e" 
below any pavement and gravel base]. The depth of the interface between the road and the soilUke materials will be 
recorded on USACE ENG Fonn 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the fIrst foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fIxed intervals (i.e .• the higbest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4, A one foot sample centered around the core area where the beta instrument (Le" beta scintillator) registered the 
highest beta reading. If the higbest beta reading interval is the same as any of the above three fixed intervals (i.e,. 
the higbest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading. or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOlL CORE GAMMA SURVEY FORM 

Soil Core 1.0. Number: IA3-D05 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
rS;::ic:.:te:..:N..:;.:::m7e"-:7-:-:-______________ +T~0'7n~awanda FUSRAP Landfill Sit"'e'-____ -l 
DakofAc~t"~··~ilL·-------------~3~-~15~-~IO~------~--------I 
Time of Activitv 11: I () 
Surve or Name John Holmes 

~Sa~m~l~er~N~am~e--~ .. ------------+~M~a~tt~W~a;;lton.~~---~--~~----1 
Northin Eastin 

~().re Hole Location (As listed in the SAP, Vol. 1 
Was the bore bole re-Iocated due to refusal? 
Circle either Yes or No) 

1092537.01 1064370.54 

Yes GJ 
Survey Instrumentation 

Inslru ment 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 1 190191 Ludlum 121 186707 
Detector Model and Serial No. Ludlum 44-10/ PR240366 Ludlum 44-91 153297 
Calibration Due Date 2-23-11 10-8-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5904 cpm 

Notes and Comments: 
Backgrounds: Gamma: 6319 cpm (Ludlum Model 2221 ) 

Beta: --",5-'-.1 ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 20,9 % 

co: ---,,--ppm 

KOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface 

3-\5-1.0. 
Dare 

3-15-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Sean 
Depth Gamma 
(Feet) Reading 

(epm) 

Form HPM-3-6-J 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Sean Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g .. 
Duplicate, 1.0-2.0; 3.5-

cpnl MSIMSD, 4.5, etc. 
QA Split) 

Statie 
Gamma Static Beta 

One Minute One Minute Sample LD. Number 
Count Count 

PID 
Reading 

(epm) (epm) 

0.0 ! 0 No recover), 0.0 -- 0.6 

0.5 6347 40 Standard 0.6 1.1 6311 50 0 TLS-SS-IA3·D05(O.6-1.1 )03151 0 

I 1.0 6467 80 Standard 1.5 2.5 6527 67 0 TLS-SB·IA3-D05(L5-2.5)031510 t 2.0 6884 80 0 

3.0 I 6859 120 0 

4.0 7072 80 Standard 4.0 5.0 6176 51 0 TLS-SB-IA3-D05(U-5.0)031510 

5.0 

6.0 

7.0 

---n----t--------- 0 __ .. j No recovery 5.0 - 6.0 

t-o 8.0 
i---

9.0 

6925 

6480 

6661 

115 

7038 

30 

80 

130 

6935 

10 

a 
o 

8.4 - 9.4 6236 I 77 
- f -- ---+-----------+---------

o 
Standard rLS-SB-IA3-D05(8.4-9,4)031510 

----;--------+1 ---------
o 

Standard 10.0-11.0 6251 57 

" 

e 
,$: IloI - " " " .. -~E-e 
O=Z 
UO':'! 
.!: :ia ~ 
o.~e 
e Q '" 
~ Z 

3 

4 

5 

Sa 10.0 
f---

11.0 I o 
TLS-SB-IA3-D05( 10.0-11.0)03 1510 

1-------- + ---------. . .... -----------f------j 

I 
12.0 1... I I N l 

, [3.0 
r ---+-

14.0 15:01 ~ -. 

-- .. , 

Page 2 of3 
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

~ote 1 

IA-l through IA-S Sampling Protocol 

Soil boring, will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. [n 

these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

l. The core sunace [i.e., the top Ii inches of the current landfill surfuce (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the tirst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading, lfthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top Ii inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface. or in the first foot of native soiL 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other proressionaljudgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landtill surface (0.0 - 0.5 feet bgs)].lfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample from the first foot just inside the saturated zone. If the satnrated zone is not reached in the boring (Le., 
it is deeper than the termination de"th of the boring), then the sample will be from the bottom one foot of the boring, 

), A one lOot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at lhe second highest gamma reading, or by other professional judgment. 

4. A one lOot sample centered around the core area where the beta instrument (i,e., beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interfuce, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other profesSional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM"3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-D06 

SOIL CORE SURVEY FORM 
Project Name: ! Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

. Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-15"10 
Time of Activit' 10: 15 
Sur"e or Name John Holmes 
Sam ler Name Matt Walton 

Bore Hoi. Location As listed in tbe SAP, Vol. 1 
Was the bore hole re-Ioeated due to refusal? 
Circle either Yes or No 

Nortbin 
1092661.76 

Yes 

Survey Instrumentation 

Eastin 
1064592.99 

Instrument 1 Instrument 2 
Meter Model and Serial No. udlum 2221 ! 190191 Ludlum 12! 186707 
Detector Model and Serial . =L=ud"'l.:::um=4=4=:-I"'O"'i'=P=R274"'O'-=3-.66-:----t-=L.::.udl7."um=-:;:44--':9:""/cc1"'50::32"'9:::7:------; 

Calibration Due Date 10-8-10 
D.tector".Window Open or Close"'d'-.L== __________ .L:..N:.:.A:...-__________ -I 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6256 cpm 

Notes and Comments: 
Backgrounds: Gamma: --'~"-- cpm (Ludlum Model 2221) 

Beta: 50 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 

CO; _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the filllnative soil 
interface 

3-15-12 
Date 

3"15-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 5867 

1.0 6468 
---------

2.0 6511 

3.0 7318 

4.0 7953 

S.O 

6.0 6474 

7.0 7049 

8.0 654S 
---

9.0 6943 

10.0 6960 

11.0 7437 

12.0 

13.0 

14.0 

IS.O , 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

-------------

90 Standard 0.4 - 0.9 
---------

80 Standard 0.9 - 1.9 

50 
------------

70 Standard 3.0 4.0 

100 Standard 4.0 - 5.0 
----------

-------------

100 Standard 6.4 7.4 

100 

80 

40 
-------------

80 

90 Standard 11.0 - 12.0 , 

N 

------c--

c ---Static .9 Cl.)"-: 

- Col <:.I Gamma Static Beta 
u ... _ 

..2:!E--0 
One Minute One Minute Sample l.D. Number oc~ 

Count Count 
PID U 0 ... 

Reading 
~ .. ~ d.) 

(cpm) (cpm) 
- ,,- .c 
c. ~ e 
e Q = = Z r.n 

-------------

0 No recovery 0.0 - 0.4 
-------------

6386 63 0 TLS-SS-IA3-D06(0.4-0.9)0315J 0 1 
---------

6155 57 0 TLS-SB-IA3-D06(2.6-3.6)031510 3 
----------

0 
------------

6480 77 0 TLS-SB-IA3-D06(3.0-4.0)031510(Chemical) 
-------------

6571 58 0 TLS-SB-IA3-D06(4.0-S.0)03ISI0 4 
---------

0 No recovery 5.0 - 6.4 
----------

651S 57 0 TLS-SB-IA3-D06(6.4-7.4)03ISlO S 
------------

0 
--------- ----------

0 
---------

0 

0 
-------------

6338 51 0 TLS-SB-IA3-D06(11.0-12.0)03ISlO Sa 
---------

A 

..... 

Page 20f3 
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" 
ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soit Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L The core surface [I.e" the top 6 inches of the current landfill surface (0.0 - 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample trom the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval shOUld be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the Core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading, If the highest beta reeding interval is the Same as any of the above four fixed intervals (I.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone intermce, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree; 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the strueltiral fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
stl1lctural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surface [I.e" the top 6 inches of the current landfill surtace (0,0 - 0,5 feet bgs)]. [fthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i,e" 
below any pavement and gravel base], The depth ufthe inte!'fuce between the road and the suillike materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring). then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judb'll1ent. 

4, A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the ahove three fixed intervals (i,e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree; 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment, 

Page 3 0(3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM·3·6·1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core 1.0. Number: IA3-D07 

SOIL CORE SURVEY FORM 
Project Name: • Tonawanda FVSRAP Landfill Site Task Description: Soil Core Gamma Survey 

: Operable Voit Remedial 
I Investigation 

Contract No: W912P4-07·n..OOO9 ARSEC Job Number: Federal -HP-0003 

Delive Order: 0003 
Site Name Tonawanda .-VSRAP Landfill Site 
Date of Activity 3-15-. ...,10'--_____ +-_______ -1 
Time of Activit 08:55 
Surve or Name John Holmes 
Sam ler Name Matt Walton 

Bore Hole Location (As listed in tbe SAP, Vol. I) 
Was the bore hole re-Iocated du. to refusal? 
(Circle eitber Ves or No 

Northin 
1092753.36 

Yes 

Survey Instrumentation 

Eastin 
1064812.82 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 / 190191 Ludlum 121186707 
Detector Model and Serial No. Ludlum 44-10 / PR240366 Ludlum 44-9/153297 
Calibration Due Date 2·23·1 I 10-8-10 
i)etector Window(Jpen or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ..Q2lIL cpm 

Notes and Comments: 
Backgrounds: Gamma: 5124 cpm (Ludlum Mode12221) 

Beta: 44 cpm (Ludlum Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% O:!: 20.9 % 

HzS: _O_ppm co: --,,--ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface 

1 I' , , 

3-15-10 
Dale 

3-15-10 
Date 
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ARSEC form HPM-3-6-1 
2909 N(}rth River Road 
POI. Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

I 

Sample 

Core Scan Description Depth 
Core Scan (Standard, Interval or Beta 

Depth Gamma Re.ding Field Sample, e.g., 
(Fed) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) epm MS/MSD, 4,5, etc. 
QA Split) 

0.0 
I 

0.5 

1.0 6667 100 Standard 1.1 1.6 r--- .... ... _--------- ------

2.0 7180 70 Standard 2.6 3.6 
I------

3.0 6820 60 
... _--------- ------

4.0 6568 60 

5.0 6945 40 Standard 5.2 6.2 
--------- ------

6.0 6072 60 
--------

7.0 6688 90 

8.0 6510 70 Standard 8.6 9.6 

9.0 7353 40 Standard 9.6 10.6 

10.0 6751 80 

11.0 6705 100 Standard 11.0 12.0 

12.0 N 

13.0 

14.0 

15.0 

[Core !.D. Number ]iA3~D7 

" ~ 

Static .~ ('j-- .. " Camma Static Beta '" '" -~rQ 

On. Minute On. Minute Sampl. l.D. Number o=~ 
Count Count 

PID V 0 .. 

Reading \\;I ';;'; "" 

(epm) 
- .- .Q 

(cpm) e.. ~ S 
Eo = 
~ :z: Vl 

0 No recovery 0.0 1.1 

0 ~ 

6373 57 0 TLS-SS-IA 3·D07( 1.1-1.6)031510 1 

6355 48 0 TLS-SB-IA3-D07(2.6-3.6)03ISI0 3 

0 

0 

6414 54 0 I TLS-SB-IA3-D07(S.2-6.2)03ISIO Sa 

0 

0 

648S 53 0 TLS-SB-IA3-D07(8.6-9.6)03ISI0(Chemical) 
- - - -------------- - - - - - - - - - ------------------- --

6401 54 0 TLS-SB-IA3-D07(9.6-1 0.6)03151 0 4 

0 
----------- -- - - - - - - - - - ------------------- --

6302 53 0 TL~-"R-IA3-D07(11.0-12.0)031510 5 

A 

-
Page 2of3 
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ARSEC POnTI HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste (0 native soi!. Five samples will be collected per soil boring location. In 
these borings. each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following loeations: 

I, The core surface [Le" the top 6 inches of the current landfill surface (0.0 - 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one limt sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fIXed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment 

5. A one foot sample centered around the core area where the heta instrument (i,e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above four fixed intervals (i,e" the 
highest scan reading is in either the top 6 inches. or at the saturared zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest heta reading, or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil enre during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surfaee, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surface [i.e" the top 6 inches of the current landfill surface (0,0 0.5 feet bgs)], If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i,e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056·R or FOnTI 5056A-R, Sample depth will he recorded on the ARSEC Soil 
Core Survey Form, 

2, A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i,e., 
it is deeper than the termination depth oflhe boring), then the sample will be from the bottom one foot of the boring, 

3. A one foot sample cenrered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest SCan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professionaljudgment 

4. A one foot sample centered around the Core area where the beta instrument (I.e" beta scintillator) registered the 
highest beta reading, ]fthe highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the sarurated zone interface, or in the area of the highest 
gamma instrument reading) then the founh sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot Core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Name: 

Contract ,,"0: 

Soil Core 1.0. Number: IA3-D08 

SOIL CORE SURVEY FORM 
Tonawanda 
Operable Unit Remedial 
Investigation 

W912P4-4l7-D-0009 

Task 

ARSEC Job ,,"umber: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6623 cpm 

Notes and Comments; 
Backgrounds: Gamma: 6290 cpm (Ludlum Model 2221) 

Beta: 45 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 20.9 % 

co: --,,--ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface 

3·12-10 
Dale 

3-12-10 
Date 
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ARSEC 
2909 NOlth River Road 
Port Allen, LA 70767 

Depth 
(Feel) 

0.0 

0.5 
:~, ---

La 

Core Scan 
Gamma 
Reading 

(epm) 

6575 

6845 

2.0 7116 

3.0 7281 

4.0 7027 

Form HPM·3·6·1 
SOIL CORE GAMMA SURVEY FORM 

S.mpl. 

Core Scan Description Depth 

Bet. (Standard, Interv.lof 

Reading Field Sample, e,g., 
Duplicate, 1.0·2.0; 3.5· 

.pm MS/MSD, 4.5, etc. 
QA Split) 

60 

r 

Standard 0.6 1.1 

90 Standard 1.8 2.8 

100 

100 Standard 3.0-4.0 

90 

N 

Static 
Gamma Stalie Beta 

One Minute One Minute I 
Count COUllt 
(epm) (epm) 

Page 2 of3 

- - - ---------

PID 
Sample I,D. Number 

Reading 

... I 

.§ qj 

ti ~ 
~f-

'0 " U.S! 
iIoi .~ - " Cl." 
EQ 
" fJl 

3 

5 

4 

Sa 
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ARSEC Fonn HPM-3-6- I 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

l'iote 1 

IA-I through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of tho boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [Le., the top 6 inches of the current landfill surfuce (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofth. above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
afthe boring (except for the cores surface, which will include approxinlately the top 6 inches of the boring) at the following 
locations: 

L The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the frrst 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gmvel base). The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofth. above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. [fthe highest beta reading interval is the same as any oflbe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, orin the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page30f3 
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ARSEC form HPM-3-6-! 
2909 ~orth River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY fORJI1 

Project Name: 

Soil Core I.D. Number: IA3-D09 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

: Deliver Order: . 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-12-10 
Time of Activitv 10:30 

Dennis Whitlock 
Matt Walton ..=== ....... --.~.----------I-'=...:.:..c~ 

Nortbin Eastin 
Bore Hole Location As listed in the SAP, Vol. I 1092995.&7 1065291,74 

Was the bore hole re-Iocated due to refusal? Yes ~ 
Circle either-,Y-,e,,-s "'or'-N'.'o"'.L __________ .L ________ -'-___ ~=:::::... __ ___l 

Sun'cy Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221! 190191 Ludlum 121 186707 
Detector Model and Serial No. Ludlum 44·10! PR240366 Ludlum 44-9! 153297 

rC~a~l~ib~re~ti~o~n~D~u~e~D~m~e~~~--r2~-~23~-~1~1~~~~~~-----rl~O~_8~-~IO~~·~~~~----~ 

Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5516 cpm 

Notes and Comments: 
Backgrounds: Gamma: 7051 cpm (Ludlum Model 2221 ) 

Beta: 40 cpm (Ludlum Modcl12) 

4-Gas Monitoring while core is removed from the bore hole (reeord highest readings). 

LEL: 20.9 % 

co: _O_ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface 

JcJ2-1O 
Date 

)-12-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

-----

Core Scan 
Gamma 
Reading 
(epm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA 

Depth 
Interval or 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

- - - ---------0----- __ 

0.0 

6494 

6566 

2.0 7614 

Static 
(;amrna 

One Minute 
Count 
(epm) 

Static Beta 
One Minute 

Count 
(cpm) 

PIO 
Reading 

0 

0 

3.0 7683 

110 

80 

100 

120 

m. I Standard
m

+-
n

3.0-4.0 6800 55_--1~ 0 

0 I 4.0!m _7_04_5_+-__ 
+-~- ........ -..... . 

0 5.0 
m I 1m 

6.0 6887 80 0 

1: 63 0 

80 0 

60 0 

70 

11.0 I 7548 80 

12.0 

Page2of3 

I Core 1.0. Number ]IA3-D09 n] 
- --------

I 

Sample 1.0. Number 

" ~ " -.+:: ~ ~ 
<J ... " ~r-z 
"=~ u ,sa ~ 
IV ,~ ..Q 

"E..~e 
e = " ~ Z 

TLS-SB-IA3-D09(J.O-4.0)03121O 4 

No recovery 5.0 6.6 

TLS-SB-IA3-D09(7.0-S.0)031210 5 
--------_ ... 

...... --~----

TLS-SB-IA3-D09( 
..... _....... . ...... ~--------+------1 
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ARSEC Fonn HPM-3·6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-! through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

I, The core surface [i,e" the top 6 inches of the currcntlandfill surface (0,0 0.5 feet bgs)] 
2, A soil sample from the first foot just inside the satur.ted zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (ie" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample imerval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i.e" beta scintiliaJor) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i,e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill, The entire length of the soil corcs, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil corc during core scanning, Four samples will be coliected per soil boring location and will consist of a one foot segment 
of the boring (except for the corcs surfdc., which will include approximately the top 6 inches ofthe boring) at the following 
locations: 

I. The core surface [Le" the top 6 inches of the current landftll sumce (0,0 - 0,5 feet bgs)], If the boring location is on 
the access road, then the sample will he from the first 6 inches of soil beneath the CUlTent road bed material [Le" 
below any pavement and gravel base], The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Fonn 5056A·R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2, A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i.e" 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three fIxed intervals (i,e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should he selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading. or 
c, A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-DIO 

SOIL CORE SURVEY FORM 
Project "'ame: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver' Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 
Time of ActiYit ' 
Surveyor Name 
Sam ler Name 

)30re Hole .. l,AJ<'ation (As listed in the SAP, Vol. I 
Was the bore bole re-Iocated due to refusal? 
(Circle either Yes or No 

3-12-10 
08:50 
Dennis Whitlock 
Matt Walton 

Northin 
1093090,08 

Yes 

Eastin 
1065481.04 

Survey Instrumentation 
Instrument 1 -----.----""10-8-lr-u-m-.-o.,-1 "'2----1 

Meter ModeJ and Serial No, Ludlum 222) 1190191 Ludlum 12! 186707 

Deteetor Model and Serial No, Ludlum 44-I"'O.:.!-"P"'R2=40"'3"'6o:6 ___ -+-;L:;::ud::;l~um:;:_:44-'-'-'9-'/-'1.:::5::,;32::;;9.:.7------I 
Calibration Due Date 2-23-11 10-8-10 
Detector Window Open or Closed 0 en NA 

Surface static gross gamma counts (one minute count), betore bore hole drilling; 7536 cpm 

Notes and Comments: 
Backgrounds: Gamma: --'.~_ cpm (Ludlum Model 2221) 

Beta: 43 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEI,: _0_% 20,9 % 

co: --,,--ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface 

3.:12-10 
Date 

3-12-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

I 

~~~ 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

I. 0.0 

I 0.5 
7575 

~ 
7372 

7666 

7813 

7638 

I 5.0 

6,0 7447 

7.0 

1 

7349 

8.0 7379 i 
9.0 ! 7353 

10.0 7104 

[l.0 7503 

12.0 

13.0 

14.0 

15.0 

Form HPM-3-6-1 
SO[L CORE GAMMA SURVEY FORM 

I Sample 
Description Depth Core Scan 
(Standard, [nterval of Beta 

Sample, e.g., Reading Field 
Duplicate, 1.0-2.0; 3.5-

I cpm MSIMSD, 4.5, etc. 
QA Split) I 

40 Standard 0.6 .. 1.1 

50 Standard 1.3 - 23 
- - - --------- --

80 Standard 2,0 - 3,0 

110 Standard 3,0 - 4,0 

100 Standard 4,0 - 5.0 

130 

60 
- - - --------- --

140 Standard 8.0 - 9.0 
- ----------

60 

90 
----------- ----------

90 

N 

Stati. 
Gamma Static Beta 

One Minute One Minute 
Count Count 

PID 
Reading 

(cpm) (cpm) 

0 

7153 61 0 

7193 72 0 

7417 62 0 

7484 71 0 

7249 71 0 

0 

0 
! 0 

7258 63 0 
- - - - --- r-~--

0 
- -----

0 
- - - ---- r---- --~-

0 
- -----, 
~-

A 

~-

rage 2 of 3 

l Core J.D. Number IIA3-DW uun] 

- - --------- --

'" -o _ 

.- '" 'Z ~ .Qi 
<..l I.. '0 

Sample LD. Number =E- Z o,,~ 

U 0 '"' ,- " ~ .!.J .Q 

c..te 
e Q " 

" Z [fJ 

... ~~~-~~~ 

No recovery 0,0 0.6 
~--- - - -------- --

TLS-SS-IA3-D I 0(0.6-1.1 )03121 0 I 
------ --- -------

TLS-SB-IA3-D I 0( 1.3-2.3)03121 0 3 

TLS-SB-IA3-D I 0(2.3-3.3)03121 0 Sa 
------------

TLS-SB-IA3-D I 0(3.3·4.3)03121 0 4 
- - - --------- --

TLS-SB·IA3-D I 0(4.0·5.0)03121 O(Chemical) 

No recovery 5,0 62 
- - - -------- --

- - - - -------- --

TLS-SB-IAJ-DIO(8.0-9.0)0312W 5 

- - - --------- --

J-- ----

------ ------ ------

--------- ------
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'. 
ARSEC Form HPM -3-6-1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-t through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - 05 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any oflhe above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., bela scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the ftrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom intervalofthe 
soil core during core scanning. Four samples will be collected per soil boring location and will conSist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [I.e., the top 6 inches of the current landftll surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
Ibe access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gannna instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professionaljudgrnenl. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e .. 
the highest scan reading is in eitber the top 6 inches, or at the saturated zone interface. or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC 
2909 Nonh River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-Dll 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-o7·D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit'Lv _____________ +3c::-~1!.:1-~JO~-----+-------__1 
Time of Activit' 14:45 
Surv. or Name Dennis Whitlock 
Sam ler Name Matt Walton 

Northin Eastin 
~B-or-c-H-o-W-Lo-~-··t··io·-n·······A-s-l-i.-te-d-i-n-tb-e-S-A-p-,-V-o-I.-l---+---~IO~9~30~7~6,~13~-~~--~10~6~5~52~5~,9~7~-~ 

Was the bore bole Te-Iocated due to refusal? 
Circle either Yes or :'110) 

Survey Instrumentation 

Instrument I 
Meter Model and Serial No, Ludlum 2221 ! 190 191 
Detector Model and Serial No, Ludlum 44-10 1 PR240366 
Calibration Due Date 2-23·11 
Detector Window Open or Closed 0 en 

Yes 

Instrument 2 
dlum 121186707 

Ludlum 44-9/153297 
10-&-10 
NA 

Surface static. gross gamma counts (one minute count), before bore hole drilling: ~ cpm 

Notes and Comments: 

Backgrounds: Gamma: 7189 cpm (Ludlum Model 2221) 

Beta: 43 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEI.: _0_% 

CO: _O_Wm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface 
NOTE: Coring stopped by Zebra @ 12.5' due expanding clay with geologist concurrence, 

3-11-IQ 
Date 

3-11-10 
Date 



             I- 363    

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SliRVEY FORM 

Depth 
Weet) 

0,0 

0,5 

1.0 

2.0 

3.0 
,_, _________ 0-_ 

4.0 

5.0 

6.0 

9.0 

10,0 

11.0 

12.0 

13.0 

14.0 

fJ5.o' 

Core Scan 
Gamma 
Reading 

(cpm) 

7717 

7314 

7382 

7313 

7484 

Core Scan 
Beta 

Reading 

cpm 

120 

60 

80 

120 

89 

cc;m; 1.1): Number 11A3-Dll 

Sample I.D. Number 

Sample 
Static Description Depth Gamma Static Beta 

(Standard, Interval of 
One Minute One Minute 

PID Field Sample, e.g., 
Count Count 

Reading Duplicate, 1.0-2.0; 3.5- (cpm) (cpm) 
MSfMSD, 4.5, etc. 
QA Split) 

o I No recovery 0.0 -- 0.2 

0.2 0.7 7092 56 Standard 1--___ +-_______ 1 0 1 TLS-SS-1A3-Dl1(0.2-0.7)031110 

o 

Standard 4.0-5.0 6987 63 

--+--

7135166 
7149 51 

----+---
7035 66 

! 

Page 2 of3 

o 
o 

TLS-SB-IA3-DI1(4.0-S.0)031110 
1--- I 

No recovery 5.0 - 6.4 

o 
o 
o I TLS-SB-IA3-Dll(S.O-9.0)03111O 

o 
o 
o 

TLS-SB-IA3-DII(9.0-1O.0)031110 _1m 
TLS-SB-IA3-D 11( 10.0-11.0)031110 

I 

'" ~ '" -=t.e 
" ... 0 ~,...z 
o=~ 
U.~ ~ 
Q,f .~ ,.Q 

Q.te 
e Q " 
'" Z '" 

2 

3 

4 

5 
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• • 
ARSEC Ponn HPM·3·6·j 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·;nches of the boring) at the following locations: 

I. The core surface [I.e., the top 6 inches ofthe current landfill surface (0.0 - 05 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four tixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the cme area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 fcct bgs)]. If the boring location is on 
the access road, then the sample will be ITom the fIrst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Fonn 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated mne. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional jud!,'lflent. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the highest sean reading is in either thc top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core arca with the second highest beta reading, or 
c. A one fool core sample using other professional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HI'M-3-o- j 

SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-D12 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: : Soil Core Gamma Snrvey 

Operable U nit Remedial 
Investigation 

Contract No: W912P4.{l7-D-0009 ! ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP IAindfill Site 
Date of Activit 
Time of Activitv 

Bore Hole Location ... As listed in the SAP, Vol I) 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

3-ll-10 
10:55 
Dennis Whitlock 
Matt Walton 

Nortbin 
1093128.17 

Yes 

Survey Instrumentation 

Eastin 
1065698.34 

@ 

Instrument 1 Instrument 2 
Meter Model and Serial No, Ludlum 2221 ! 190191 Ludlum 121 186707 
Detector Model and Serial No. Ludlum 44-10 I' PR240366 Ludlum 44-9'" 153297 
Calibration Due Date 2-23-1I 10-8-10 
Detector Window 0 en or Clo"'se"'d-L.c:Ore.,.o ___________ -'-N:.,:'A:..:.... __________ -1 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ cpm 
----j 

Notes and Comments: 
Backgrounds: Gamma: 

Beta: 

6887 cpm (Ludlum Model 2221) 

--"-"-- cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 

IhS: _O_ppm co: _O_ppm 

NOTE: Core depth on this torm begins at the soil surfaee and ends at the filJ/na(ive soil 
interface 
NOTE: Coring stopped by Zebra@ 12.5' due expanding clay with geologist concurrence. 

3-1I-l!! 
Date 

3-11-10 
Date 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

-----T---- ---------

Sample 

Core Scan Description Depth 
Core Scan (Standard, Inlervalof Beta 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicale, 1.0-2.0; 3.5-

(epm) epm MS/MSD, 4.5, etc. 
QASplil) 

--- . 

0.0 
--

0.5 

1.0 6584 60 Standard 104- 1.9 

~-
i 

7083 80 Standard 2.0 -3_0 

7064 90 

I 4.0 7086 150 Standard 4.0 5.0 

~ 7077 100 

I 6.0 7086 150 Standard 6.0 -7.0 
---------

7.0 6842 140 Standard 7.0 8.0 

8.0 6923 80 

9.0 6645 120 
----- --- ----------

10.0 

t 
r--------

11.0 7019 130 I 
1---

12.0 6879 120 
- - -~---- -~~ ~~~-

13.0 6937 90 
--- - ,--

14.0 6954 60 

15.0 i 

Static 
Gamma Stalic Bela 

One Minule One Minute 
Counl Counl 
(cpm) (cpm) 

6788 52 

6921 
i 

61 

7174 69 

6912 59 
-----

6747 ! 60 
--_. 

.. 

Page2of3 

I Core I.D. Numb~;--::n!\3-D12 

--------- ~~--- ------

e 
.S ~ ; -" , id .... -",' Sample I.D. Numher Q I: ~ 

PID t..).9 ~ 
Reading ~ ,;a 1 

"-l:)1 
SQ: 
" ~ 

'" ----- --------

0 No recovery 0.0 - 1.4 

0 i 
--- ---

0 TLS-SS-IA3-Dl2(1.4- 1.9)031110 1 
- ----- ... 

0 TLS-SB-1A3-DI2(2.0-3.0)03111O 4 
- - ------- -- ----- - ----------

0 
--------- ----

0 TLS-SB-IA3-D 12(4.0-5.0)03111 0 2 
--------

0 No recovery 5.0 5.5 

0 TLS-SB-IA3.DI2(6.0-7.0)031110 5 
---------

0 TLS-SB-1A3-DI2(7.0-8.0)031110 3 
c--- - ----------

0 

0 

0 No recovery 10.0 ILl 

0 ! 

- - ---~~ 

0 

0 
-----~---

0 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-! through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0,0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the cOre area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the rorst foot of native soil) then the 
fourth sample interval should he selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e" heta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the Same as any of the above four f1xed intervals (i,e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should he selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with fhe second highest heta reading, or 
c. A one foot core sample using other profesSional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural f1lL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only he obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surface [i.e., the top 6 inches of the current landfill surface (0.0 -- 0,5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the f1rst 6 inches of soil beneath the current road bed material [i,e., 
helow any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form S056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the f1rst foot just inside the saturated zone, Ifthe saturated zone is not reached in the boring (Le" 
it is deeper than the termination depfh of the boring), then the sample will be from the bottom one foot of the boring. 

3, A one foot sample centered around tbe core area where the gamma instrument registered the highest reading, Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e" the higllest scan 
reading is in either fhe top 6 inches, or at the sarurated zone interface) then the third sample interval should he 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le" beta scintillator) registered the 
highest beta reading, If the highest heta reading interval is the same as any ofthe above three fixed intervals (i,e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should he selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

Page 3 of3 
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Data Report for the Phase 2 Tonawanda Landfill OU FUSRAP Site Remedial Investigation 

Soil and Core Survey Forms 
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ARSEC 
2909 North River Road 
Port Allen LA 70767 

Form HPM-3-6-\ 
SOil CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-FLO 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-J)..0009 ARSEC Job Number: Federal-HP-0003 

Deliver . Order: • 0003 
Site Name Tonawanda FUSRAP Landfill Site 
DateofA~ct~w~i~t'-'--------------------------~3-~4~-I~O~~~~~~~~~~----------4 

Time of Activit' 15:05 ----..... ~~--------------------+=::-::::::,.;-:-------'-- ------------1 
Surv. or Name John Holmes 

rS~-.~m~l~er~N~a~m~e __________________________ -r~M~ik~·e~Ca~r~lin~~ ______ +-____ ~~------~ 
Northin Eastin 

Bore Hole Location As listed in the SAP, Vol. 1 1093657,27 1066577.74 
Was the bore hote re-tocated due to refusal? 
(CircIe either Yes or No 

Yes 

Survey Instrumentation 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221 1190170 Ludlum J 2 1229306 
Detector Model and Serial No. Ludlum 44-10 ! PR242823 Ludlum 44-9 I PR19 j 7 j 4 
Calibration Due Date 10-19-10 10-28- IO 
Detector Window Open ()r Closed en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cprn 

Notes and Comments: 

Backgrounds: Gamma: 5041 cpm (Ludlum Model 2221) 

Beta: 34 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

---,,--ppm co: 0 ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-4:10 
Date 

Date 
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ARSEC form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

r,,,, ~~~~~~~~~~ 

Sample 

Core Scan Description Depth 
Core Scan (Standard, Interval of Beta 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-Z.0; 3.5-

(cpm) cpm MS/MSI), 4.5, etc. 
QA Split) 

0.0 i ... 

0.5 
I--

1.0 4437 40 Standard 1.3-1.8 
... 

2.0 4559 60 
I,······ 

3.0 522& 100 Standard 2.9 3.9 

4,0 5774 90 Standard 4.0 5.0 
I, ...... 

5,0 4735 90 Standard 5.0 6.0 

6.0 4941 70 
t--

7.0 5454 90 

8.0 5116 80 

9.0 4986 I 90 ! 

10,0 5052 90 Standard 10.6 11.6 

11.0 5329 110 Standard 11.6 12.6 

12,0 5484 80 

13,0 
.. 

14.0 

'is.() 

I Core I.D. Number I IA-3-FLO 

~ 
= ~ 

Static ... Ii -- " Gamma Static Beta !l '" --1-<" 
One Minute One Minute Sample 1.1), Number a.e ~ Count . Count 

PI[} 

Reading ..!! ,~ .8 
(cpm) (cpm) Q..~e 

e Q " JS Z 
- ---------------

0 No recovery 0.0 1.3 

0 ! 
- - - - - - - - ---------------

4957 43 0 TLS-SS-IA3-FLO( 1.3-1.&)03041 () 1 
- - ------------

0 
- - - - - - - - - -------- t--

! 4&72 46 0 TLS-SB-IA3-FLO(2.9-3 .9)03041 0 3 

4&36 63 0 Tl.S-SB-1A3-FLO( 4.0-5.0)030410 4 

4&14 57 0 TLS-SB-IA3-FLO(5.0-6.0)030410(Chemical) 

0 

0 

0 

0 

4672 52 0 TLS-SB-IA3-FLO(JO,6-11.6)03041O 2 

4683 48 0 TLS-SB-IA3-FLO(11.6-12.6)030410 5 

0 

PageZ 00 
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ARSEC Form HPM-3-6-1 
2909 Korth River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Notel 

IA-l through JA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will he collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the CUlTent landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil helow the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest sean 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first l(lOt of native soil) then the 
fourth sample interval shOUld be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the ahove four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of nalive soil, 
or in the area ofth. highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

JA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 reet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the COres surface, which will include approximately the top 6 inches of the boring) at tbe following 
locations: 

I. Tbe core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will he from the first 6 inches of soil beneath tbe CUlTent road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the hottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the higheslreading. lfthc 
highest gamma instrument reading interval is the same as any of the above two fixed inrervals (i.e., the highest scan 
reading ls in either the top 6 inches, Or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should he selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 30f3 
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AK~EC Form HP\<1-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GA\<1MA SCRVEY FORM 

Project Name: 

Soil Core I.D. Number: IA3-FLl 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC .Iob Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activitv 3-5-10 
Time of Activit 09:00 
Survevor Name John Holmes 
Sam ler Name Mike Carlin 

Bore Hole Location As listed in the SAP, Vol. I 
Was the hore hole re-Iocated due to refusal? 
(Circle eitber Yes or No) 

Northi 
1093568.96 

Yes 

Survey Instru mentation 

Eastin 
1066399.81 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/190170 Ludlum 12 i 229306 
Detector Model and Serial No. Ludlum 44-10 ! PR242823 Ludlum 44-9! PRI91714 
Calibration Due Dale W-19-IO 10-28-\0 
Detector Window Open or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4784 cpm 

Notes and Commenls: 

Backgrounds: Gamma: 5032 cpm (Ludlum Model 2221) 

Beta: 47 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

CO: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-5-1Q 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Cor. Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 

0.5 

1.0 

2,0 4987 

3,0 
I 
! 4322 

4,0 5075 

5.0 5366 

6.0 5221 

7.0 4975 

8.0 4859 

9.0 4457 

10.0 4784 

11.0 4960 

12.0 4972 

13.0 5125 

14,0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Descriptio n Depth Core Scan 

Beta (St.ndard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.S. 

epm MS/MSD, 4.5, etc. 
QA Split) 

60 Standard 2.3 2.8 
----

40 Standard 3.0 4.0 

40 
---

80 Standard 5.0 6.0 

100 Standard 6.0 7.0 

60 I 
I 

50 , 

70 

60 

40 
! 

100 Standard 12,0-13.0 

90 

- - - ----------------

e ~I 
Statk 

Cl _ i 

::: ~ ll.J I 
Gamma Static Beta 

t.I 1.0. _. 

One Minute One Minute Sample 1.0. Number ~ ~ i! Q=-
Count Count 

PID U 0 l.. l 

Reading ~:E ~! 
(epm) (epm) ,C.;ze 

e Q " ., Z 

'" 
0 No recovery 0.0 - 2.3 

0 ! 
0 I ! 

--
4831 60 0 TLS-SS·[A3-FL1(2.3-2.8)030510 I 

4850 52 0 TLS-SB-[A3-FL [(3.0-4.0)03051 0 3 
--

0 

5090 61 0 TLS·SB-[A3-FL 1(5.0-6.0)03051 0 4 
--

5012 49 i 0 TLS·SB-IA3-FL 1(6.0-7.0)0305 10 Sa 
I 0 

0 

0 
--r---- ------------------

0 
- - - - - - -------- --------

0 
------------------

4860 57 0 TLS-SIHA3·FL I( 12.0-13.0)03051 0 5 
- - - - - - - ----------------

0 
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ARSEC Form HPM-J-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

lA-l through JA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feel bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval shOUld be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. lfine highest beta reading interval is the same as any of the above four fixed intervals (i,e., the 
highest scan reading is in either the lOp 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree; 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by tbe Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - 0.5 reet bgs)]. If the boring location is on 
tbe access road, then the sample will be from tbe first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base], The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone, Ifthe saturated zone is not reached in tbe boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample inlerval should be 
selected at the second highesl gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., bela scintillator) registered the 
higbest beta reading. lflhe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the lOp 6 inches, or at Ihe saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree; 
a. A one foot sample centered around Ihe core area with the second highest gamma reading, 
b. A one fuot sample centered around the core area wilh the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core J.D. Number: IA3-FL2 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal -HP-0003 

Deliverv Order: 0003 
Site Name 
Date of Activity 
Time of Activity 

Bore Hole Location As listed in the SAP, Vol. I 
Was the bore hole re-located due to re(usal? 
Circle either Yes or No 

Tonawanda FUSRAP Landfill Site 
3-4-10 
14:40 
ZachHill 
Joe Crai 

~~~------~----~E~a-H7in-------; 

1066220.54 

Yes 

Surrey Instrumentation 

Instrument 1 
Meter Model and Serial No, Ludlum 2221/187758 

~DO:et::::e"'ct':':'or':-;M?7'od7e"CI=-an':':'d'"S"'e"-ri:"aT'1 N;';o-,---+ Ludlum 44-10 ! PRI56393 

Calibration Due Date 10-19-10 
Detector Window 0 en or Closed 0 en 

Instrument 2 
Ludlum 12! 180411 
Ludlum 44-9 / PR113654 
2-23-11 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5628 cpm 

Notes and Comments: ---------1 

Backgrounds: Gamma: 3483 cpm (Ludlum Mode12221) 

Beta: 34 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highcst readings). 

LEL: <10 % 

CO: _Q_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface, 

3-4-10 
Date 

Date 
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ARSEC 
2909 N(>rth River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

«pm) 

0.0 

0.5 5043 
~------

1.0 5251 
t--

2,0 5309 
----

3,0 5422 
-------

4.0 5491 
t--

5.0 
c--------

6.0 5822 
i--

7.0 5708 
)-------

8.0 5408 

9.0 5699 

10.0 5780 

11.0 5380 

12.0 5575 

13.0 5338 

! 14,0 5409 

15,0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Cor. Scan Desc ription Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

.pm MS/MSD, 4.5, etc. 
QA Split) 

100 Standard 0.5 1.0 

80 

60 

120 Standard 3.0 4,0 

SO Standard 4.0 5.0 

SO Standard 5.9 -6.9 

60 Standard 6.9 -7.9 

100 Standard 7.9 8.9 

40 

60 
- - - - - - ----- i------
60 

-
70 

t------
60 

120 

" 

I Core 1.0. Number !IA:l-FL2 

" ~ 

Static .2 .:"l-

Gamma ~ '" '" Static Beta " .. ~ .!?,...,O 
One Minute One Minute Sample I.D. Number 1St:~ 

Count Count 
PID U 0 J.. 

Reading 
~ -r;: ~ 

(cpm) (cpm) -'- ,s:; 
C.~E 
S Q " 
~ Z 

- ----------

0 No recovery 0,0 -- 0.5 
- - - ------ t-- ------

5151 43 0 TLS·SS-IAJ·FL2(0,5-1.0)030410 1 
- - ----------

0 
- - - - - - -----------

0 

5162 37 0 TLS·SI3-IA3-FL2(3.0-4 .0)03041 0 5 
~~~~ 1---- -- -----------

5064 49 0 TLS·SI3-1A3-FL2( 4.0-5.0)030410 3 

0 No recovery 5.0 - 5.9 
-----------------

5252 42 0 TLS-SI3-1A3-FL2(S.9-6.9)030410 4 
- - - - - - -------------- --

5005 54 0 TLS-SI3-IA3-FL2( 6. 9-7.9)03041 O(Chemical) 

5227 50 0 TLS-SB-IA3-FL2(7.9-8.9)03Q,110 5c 

0 

0 

0 i 
0 

, 
-------

0 
- -----------

0 I 

rt :;J 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot ofnalive soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the seeond highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. Tfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. [fthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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CUll r\,ln;lI, Lr\, IV/V! 

Soil Core I.D. Number: IA3-FL3 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Deseription: Soil Core Gamma Survey 

Operable Vnit Remedial 
Investigation 

Contract No: W912!'4-07-D-0009 ARSEC Job Number: Federal ~HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit, 
Time of Activit 
Surve or Name 
Sam l.rName 

Bore Hole Location As listed in tbe SAP, Vol. 1 
Was tbe bore bole re-Iocated due to refusal? 
Circle either Yes or No 

3-4-lO 
13:20 
John Holmes 
Mike Carlin 

Northin 
]093395,09 

Yes 

Survey Instrumentation 

Eastin 
1066038,03 

Instrument 1 Instrument 2 
Meter Model and Serial No, Ludlum 2221 /190170 Ludlum 12/229306 
Derector Model and Serial No, Ludlum 44-10 / PR242823 Ludlum 44-9 / PRJ91714 
Calibration Due Date 10-19-10 10-28-10 
Detector Window 0 n or Closed en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4453 cpm 

Notes and Comments: 

Backgrounds: Gamma: ~4"",8-,-41,,-- cpm (Ludlum Model 2221) 

Beta: 25 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19,5 % 

--,,--ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the filUnative soil 
interface. 

3-4-10 
Date 

3-4-Hl 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0,5 4751 

1.0 4908 

2,0 5166 

3,0 4867 

4,0 5985 

5.0 4676 

6,0 4747 

7.0 5508 

8.0 4441 

9,0 4971 

10.0 5134 

11.0 4929 

12,0 5366 

13,0 4543 

14,0 4543 

15,0 

i 

! 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

----- ---------

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0.2.0; 3.5-

cpm MSlMSD, 4.5, etc. 
QA Split) 

70 Standard 1.0 1.5 

90 t 
70 

120 Standard 3.0 4,0 

80 Standard 4.0 5,0 
--------

60 Standard 5,0 6.0 
-- ----

90 

50 
-- -----

100 

120 Standard 9,0 10.0 
-- ---- --

40 Standard 10.8 11.8 

90 
.. 

80 
-----

90 

60 
< 

- - -------------------- - - - - - - -------------- --

" Static Q ;::-

'': :ij " 
(;amma SIatic Beta l: .. -_ ... 0 

On. MinuIe One Minule Sample tD. Number oc~ 
Count Count 

PID U Q .. .- " Reading ~ .:!i ;&J 
(.pm) (cpm) Q.~e 

E Q " ,;j Z 

0 No recovery 0.0- 1.0 

4999 63 ! 0 TLS-SS- [ A3-FL3(1.0-1.5)03041 () I 

0 

0 

4878 73 0 TLS-SB-IA3-FL3(3.0-4.0)030410(Chemical) 
-------- ----- - - - - - - - -------------

4873 54 0 TLS-SB-IA3-FL3(4.0-5,O)03041O 4 
- ------------ --------- - - - - - - -------------- --

4796 44 0 TLS-SB-IA3-FL3(5.0-6,O)03041O 3 

i 
I 

0 

0 
- - - - - - -------------

0 

4936 58 0 TLS-SB-1A3-FL3(8.4-9.4)030410 5 

4860 62 0 TLS-SB-IA3-FL3( 10,8-11.8)030410 2 
- - -----------

0 
- - - - - - -------------

0 
- - ------------

0 
...... _------ ----- - - - - - - - ------------

0 
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ARSEC Form HP:vI-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GA:vIMA SCRVEY FOR;VI 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following Incations: 

J. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instnlment reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
C. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soilllke materials will be 
recorded on l..ISACE E"'G Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. [fthe 
highest gamma instrument reading interval is the same as any of the above two tixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A One foot sample centered around the core area with the second highest beta reading, or 
c. A One foot core sample using other professional judgment. 
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, 
ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAIvIMA SURVEY FORM 

Soil Core I.D. Number: lA3-FL4 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable t:nit Remedial 
Investigation 

Contract No: W912P4-07·D·OOO9 ARSEC Job Number: Federal-HP-0003 

Deliverv Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 

Bore Hole Location (As listed in the SAP, Vol. 1 
Was the bore bole re·located due to refusal? 
Circle either Yes or No) 

34·10 
13:25 
Zach Hill 
Joe Cra; 

Eastin 
1065817.93 

Yes 

Survey Instrumentation 
Instrument I -------.---------I;-n-st:-r-u-m-en-t:-:2;-------; 

Meter Model and Serial No. Ludlum 2221/187758 Ludlum 12/180411 
~D~et=e~ct~oc~M~od~e~l~an~d~&~r1~·a~IN~o-.---+~L=ud~1~um~4~4-~1~O~/~P~R715~6~3~93~------~L=ud~lum44.~9~/~P~R~I~13~6~5~4--------; 

Calibration Due Date ~10"---'19'---'I"-O-------------~2-:';2::.3--'I~I-----------------_; 
Detector Window Open or Closed a en N A 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6696 cpm 

Notes and Comments: 

Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: 34 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: --,,---ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

34·10 
Date 

3-4· IO 
Dare 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Camma 
(Feet) Reading 

(epm) 

0.0 

0.5 

1.0 5080 

2.0 5202 

3.0 4822 

4.0 5001 

5.0 

6.0 5118 

7.0 5303 

S.O 5469 

9.0 4885 

10.0 4691 

11.0 4711 

12.0 5261 

13.0 4929 

14.0 4&41 

15.0 

I 

.- --

Form IlPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample I 
Core Scan Description Depth 

Beta (Standard, Interval of 
Field Sample, e.g., Reading 

Duplicate, 1.0-2.0; 3.5-
cpm MSIMSD, 4.5, etc. 

QA Split) 

100 Standard 1.1 1.6 

100 Standard 1.6 2.6 

80 

120 Standard 4.5 5.5 

80 

100 

80 Standard 8.0 -9_0 

80 Standard 9.0 10.0 

100 Standard 10.0 11.0 

90 

80 

100 

80 
-

r 

------- ------ - - - - - - - --------------

" ~ 

Static .2 o:.r-- '" " Gamma Static Beta ~ ... '0 
One Minute One Minute Sample I.D. Number =!-z 

PID 
0:: _-

Count Count U " .. .- " Reading .!! .:::; .J:i 
(epm) (epm) c.te 

e Q " 

'" Z 

'" - - - - - - - ----- . --------- --

a No recovery 0.0 1.1 

a 1 

4568 34 0 TI.S-SS-IA3-FIA( 1.1-1.6)030410 1 

4672 55 0 TI.S-SB-IA3-FL4( 1.6-2_6)030410 5 

0 I 
4717 48 0 TLS-SB·IA3·FI A( 4.5-5_5)030410 3 

0 No recovery 5.0 . 6.0 

0 

0 

4788 46 0 TLS-SB-IA3-FL4(S.O-9.0)030410 4 

4445 52 a TLS-SB-IA3-FL4(9.0-1 0.0 )03041 O(Chemical) 

4646 i 54 0 TLS-SB-IA3-FL4( 10.0-11.0)03041 0 5< ! 
! j 0 

l 

0 

0 
- - - - - - - ---------------- --

0 

" 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend Ihrougb the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, eaeh sample collected will include a one foot segment of the boring (except for the coreS surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i,e" the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

higbest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the tirst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the CDre area where the beta instrument (i.e., beta scintillator) registered the 
higbest bela reading. If the higbest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the satnrated zone interface, or in the first foot of native soil, 
or in the area of the higbest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend througb the structural fill placed by the Town of Tonawanda to a depth of 12 reet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soli boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. [fthe boring location is on 
the aceess road, then the sample will be trom the flrst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the tirst foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. [f the 
higbest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sanlple interval should be 
selected at the second highest gamma reading, or by other profeSSional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. !fthe higbest beta reading interval is the same as any of the above three flxed intervals (i.e., 
the higbest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one toot sample centered around the core area with the seCDnd highest beta reading, or 
c. A one toot core sample using other professional judgment 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-FL5 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landlin Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

DeliveTV Order: 0003 
Site Name Tonawanda FUSRAP Landlin Site 
Date of Activity 3-4-10 
Time of Activc:il:<-____________ -l"'I:,::O,:.;:1"'5=,,--____ -l ________ -t 
Surve or Name Zach Hill 
Sam ler Name Joe Crai 

Nortbin 
Bore Hole Location (As listed in the SAP, VoL 1) 1093246,5 
Was the bore hole re-Iocated due to refllsal? 
Circle either Yes or No 

Survey Instrumentation 

Yes 

Eastill 
1065724,36 

Instrumeut I Instrumellt 2 
Meter Model and Serial No, 
Detector Model and Serial No, 
Calibration Due Date 
Detector Window 0 en or Closed 

Ludlum 2221 j 187758 Ludlum 12 1180411 
Ludlum 44-10 i PRI563.::;'1J'-___ f--L;::u;d:;;lu;m:;,.:44::..-.:.9""i",P""R",1 "'13,,6:::54-'--___ -1 

- -10 2-23-11 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4003 cpm 

Notes and Comment!: 

Backgrounds: Gamma: 5768 cpm (Ludlum Model 222l) 

Beta: --"-"-- cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: <10 % 

co: _O_ppm 

NOTE: Core depth on this fmm begins at the soil surface and ends at thefill/native soil 
interface, 

3-4-10 
Date 

3-4-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
Core Scan (Standard, Interval of Beta 

Depth Gamma Reading Field Sample, e,g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

0.0 

0.5 

1.0 5345 80 Standard L5 -2.0 

2.0 5951 60 Standard 2.0 -3.0 

3.0 5786 100 

4.0 6035 100 Standard 4.0 -5.0 

5.0 5612 100 

6.0 5695 100 Standard 6.0 -7.0 

7.0 5824 60 

8.0 5822 60 

9.0 5836 80 

10.0 6440 120 Standard 10.0 - 11.0 

11.0 5827 80 Standard 11.0 - 12.0 

12.0 5425 80 

13.0 5869 80 

14.0 5728 60 

15.0 '" 

I Core l.D. Number I lA3-FL5 

e: 
Static .S ~ ;::--" " Gamma Static Beta " .. -~E-0 

One Minute One Minute Sample tD, Number oc~ 
Count Count 

PID U 0 .. 

Reading 
QJ or;,: ~ _ .- .c 

(cpm) (cpm) Q, ~ = e ~ = Jl Z 

0 No recovery 0.0 - 1.5 

0 t 
5467 45 0 TLS-SS-IA3-FL5( 1.5-2.0)03041 0 I 

5801 62 0 TLS-SB-IA3-FL5(2.0-3 .0)03041 0 2 

0 

5780 54 0 TLS-SB-IA3-FL5( 4.0-5.0)030410 3 

0 

5506 35 0 TLS-SB-IA3-FL5(5.0-6.0)030410 5 

0 

0 

0 

5422 51 0 TLS-SB-IA3-FL5(lO.0-11.0)03041O 4 

5396 51 0 TLS-SB-IA3-FL5( 11.0-12.0)03041O(Chemical) 

0 

0 
• 

0 

A 

Page 2 of3 



             I- 386    

, . 
• 

ARSEC Fonn HPNI-3-6- I 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GANIM A SURVEY FORNI 

Note 1 

IA-I through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

L The core surface [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading, [fthe 

highest gamma instrument reading interval i" the same as any of the above three fixed intervals (i,e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment 

5. A one foot sample centered around the Core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is rhe same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend fhrough the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including fhose in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the horing (except for the cores surface, which will include approximately the top 6 inches of the boring) at fhe following 
locations: 

L The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feel bgs)]. lftbe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneafh fhe current road bed material [Le" 
below any pavement and gravel base]. The depth offhe inlerface between the road and the soil like materials will be 
recorded on USACE ENG Fonn SOS6-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the satu!"dted zone is not reached in the boring (i,e" 
it is deeper than the tennination depth offhe boring), then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the ahove two fixed intervals (i.e" the highest scan 
reading is in eifher the top 6 inches, or at the saturated zone interface) then fhe third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4. A one foot sample centered around fhe core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three fixed intervals (i,e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

Page30f3 



             I- 387    

• 
ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAM:v1A SURVEY FOR-VI 

Soil Core I.D. Number: 1A3-FL6 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name -----------I-:T=-o-n-aw-,-an-d::-.-:F:::U:7.S"'RA=P=LLan-d::fi::d::-1 S:::i,-t.------1 

Dale of Activit· 3-4-10 
Time of Activit 10:32 
Surve or Name John Holmes 
Sam ler Name Mike Carlin 

Bore Hole Location As li<ted ill the SAP. Vol. 1 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

Northin 
1093204.46 

Yes 

Survey Instrumentation 

Instrument I 

Eastin 
1065634,60 

Instmment 2 
Meter Model and Serial No, 
Detector Model and Serial No. 

Ludlum 2221 I 190170 
Ludlum 44-10 ! PR242823 

Ludlum 12 j 22930"'6=::-::-___ ---1 
Ludlum 44-9/ PR191714 

Calibration Due Date 10-19-10 10-28-10 
Detector Window en or Closed en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 503L cpm 

Notes and Comments: 
--------1 

Backgrounds: Gamma: 4870 cpm (Ludlum Model 2221) 

Beta: 40 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: >19,5 % 

co: ---,,,--ppm 

NOTE: Core depth on this fonn begins at the soil surfaee and ends at the fill/native soil 
interface, 

3-4- J 0 
Date 

3-4-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 5168 

1.0 4542 

2.0 5013 

3.0 5177 

4.0 4822 

5.0 5046 

6.0 4914 

7.0 5312 

8.0 4947 

9.0 5145 

10.0 5047 

11.0 5386 

12.0 5322 

13.0 6226 

14.0 4607 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, \,0-2.0; 3.5-

cpm MSIMSD, 4.5, ete. 
QA Split) 

60 Standard 0.6 - 1.1 

70 Standard 1.4-2.4 

70 

100 

80 

80 

110 Standard 6.0 -7.0 

90 

70 Standard 8.4 - 9.4 

60 

80 

60 

100 

90 Standard 13.0 - 14.0 

100 

Static 
Gamma Static Beta 

One Minute OneMinute 
Count Count 

PID 
Reading 

(cpm) (cpm) 

0 

4843 59 0 

4876 69 0 

0 

0 

0 

0 

4955 59 0 

0 

4945 46 0 

0 

0 

0 

0 

4820 50 0 

0 

Page 2 of3 

I Core LD. Number I IA-3-FL6 ~ 

= .9 Q,j ;:;-

~ " " u .. ~ 
,.S:!~o 

Sample LD, Number Q=~ 
U 0 .. ,- " ,.S:! .~ .c 
c.. ~ e 
= I::) = J] Z 

No recovery 0.0 - 0.6 

TLS-SS-IA3-FL6(0.6-1.1 )03041 0 1 

TLS-SB-IA3-FL6(l.4-2.4 )030410 3 

TLS-SB-I A3-FL6(6.0-7 .0)03041 0 5 

TLS-SB-IA3-FL6(8.4-9.4 )030410 2 

TLS-SB-1A3-FL6(l3.0-14.0)030410 4 
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ARSEC Form HPM-3-6-1 
2909l\orth River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

IA-t through L>\-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except lor the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L The core surface [I.e., the top 6 inches of the current landfill surmce (0,0 0.5 feet bgs)] 
2, A soil sample from the first fuot just inside the saturated zone 
}, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by orher professional j udgment 

5. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (I.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foot ofnadve soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading. or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural 1m, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surface [I.e" the top 6 inches of the current landfill surface (0,0 0,5 feet bgsl], If the boring location is on 
the access road, then the sample will be from the fIrst 6 inches of soil beneath the current road bed material [i,e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE E"IG Form 5056·R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2, A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (I.e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i,e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading. or by other professionaljudgmen!. 

4, A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three fixed intervals (i,e., 
the highest scan reading is in either the lop 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision Iree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port 

Soil Core I.D. Number: IA3-FL7 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP '-'4,m"", 

Operable Unit Remedial 
Investigation 

Task Description: Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Yes 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5257 cpm 

Notes and Comments: 

Backgrounds: Gamma: 3829 cpm (Ludlum Model 2221) 

Beta: ---"'''-- epm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

---,,--ppm CO: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-5-10 
Date 

3-5-10 
Date 
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ARS[C 
2909 North River Road 
Port Allen, LA 70767 

------

I 

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

-----
0_0 

0,5 
----- --- ----------

1.0 5246 

2,0 4639 

3,0 4961 

4,0 4650 

5.0 

6,0 4808 

7,0 5457 

g,O 5153 ,--
9,0 5125 

10.0 5547 
i' 

11.0 
! 

12.0 

13.0 
r--

140 

15.0 
1---

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static Description Depth Core Scan Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minnte 
Reading Field Sample, e.g., 

Count Count 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
(cpm) (cpm) 

QA Split) 

60 i Standard 1.0 - 1.5 4682 44 

80 Standard 1.5 -- 2,5 4693 52 
! 

70 Standard 3.2-42 4857 46 

60 
I 

60 Standard 5.5 -- 6.5 4729 , 59 

80 Standard 6.5 7.5 4672 i 55 

80 
----- -----

70 
- --------

90 -J-
N 

A 

-- --

Page 2 of 3 

I Core I.D. Numb •. r J 1A3-FL7 --------

e ~ 
o _ 

-- " - " " ..... -
~r-0 

Sample 1.0. Number oc~ 
PID U.210000 

Reading ~ ,fa .! 
c..ii:e 
E Q " 
oil z: 

0 No recovery 0.0 1.0 

0 t 
0 TLS-SS-IA3-FL7(l ,0·1 ,5)030510 1 

! 

0 TLS-SB-IA3-FL 7( I ,5-2.5)03051 0 5 

0 TLS-SB-IA3-FL 7(3.2-4.2)030510 I 3 
- - - - - ------------ -------

0 
-------------- -----

0 No recovery 5.0 -- 5.5 
- - - - ----------- -- -------

0 TLS-SB-[A3-FL7(5.5-6.5)0305 [0 5< 
-------------- -----

0 TLS-SB-[A3-FL 7( 6.5-7.5)03051 0 4 
- - - - ----------- -- -------

0 
I 

--------------

0 
--------

0 

0 
i--

0 I 

0 

0 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note} 

IA-} througb IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the tcp 6-inches of the boring) at the following locations: 

I, The core surface [i,e" the top 6 inches of the current landfill surface (0,0 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches. or at the saturated zone interface. or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, Or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (I.e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following deeision tree: 
a, A One foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment, 

1A-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 reet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil eore during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
oflbe boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1, The core surface [i.e" the top 6 inches of the current landfill surfuee (0.0 '"" 0.5 feet bgs)J If the boring location is on 
the access road, then the sample will he from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel base]. The depth of the joterface between the road and the soHllke materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC SoH 
Core Survey Form, 

2, A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i.e" 
il is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest l,>amma instrument reading interval is the same as any of the above two fixed intervals (i,e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated 71>ne interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be seleeted using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample usmg other profe~sional judgment. 
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ARSEC 
2909 North River Road 
Port Alleo, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-FL08 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-5-10 

11:10 
John Hohnes 

Sampler Name .. _____________ +-"M"'i"'ke::..C=ar.:.:li:.:n= ___ -+ __ ---::::--::-___ -l 
Northin Eastin 

Bore Hole Location (As listed in the SAP, Vol I 1093050.89 1065307.77 

§ Was the bore hole re-Iocated due to refuSIII? 
Circle either Yes or No 

Yes 

Survey Instrumentation 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221 I 190170 Ludlum 12! 229306 
Detector Model and Serial }.lo. Ludlum 44-10 {PR242823 Ludlum44-9! PRI91714 
Calibration Due Date 10-19-10 
Detector Window 0 en or Closed en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4056 cpm 

Notes and Comments: 

Backgrounds: Gamma: 5134 cpm (Ludlum Model 2221) 

Beta: 25 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

---,,--ppm co: 0 ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fiWnative soil 
interface. 

3-5-10 
Date 

3-5-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

6748 

5967 

2.0 5484 

3.0 I 5633 

4.0 5720 

5.0 5059 

6.0 5039 

7.0 5209 

8.0 5417 

9.0 5427 

10.0 5367 

I LO 5216 

1_12.() 5393 

13.0 
------+ 
14.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

-------

Sample 
Descript.ion Depth Core Scan 
(Standard, lntervalof Beta 

Field Sample, e.g., Reading 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

40 Standard 1.0 1.5 

50 Stand~r~ ... 1.5 - 2.5 

90 

70 Standard 

50 Standard 

90 

100 Standard 

70 

40 

40 
.. ---

70 

40 

40 

I ._-----_ .. 

Static 
Gamma Static Beta 

One Minute One Minute 
PID 

Count Count 
Reading 

(cpm) (cpm) 

Sample I.D. Number 

No recovery 0.0 LO 

! 
5274 53 0 TLS-SS-IA3-FL8( 1.0-1.5)030510 

5307 64 0 TLS-SB-IA3-FL8( 1.5-2.5)03051 0 

0 

50 0 TLS-SB-IA3-FL8(3.0-4.0)030510 

66 0 TLS-SB-IA3-FL8( 4.0-5.0)030510 

o 
5195 40 TLS-SB-IA3-FL8(6.0-7.0)030510 

-+--------+-------+ 
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" ARSEC Fonn HPM-3-6-1 

2909 North River Road 
Porr Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

;'!!jote 1 

lA-I through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [Le., the top 6 inches ofille current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest sean 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first toot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the ftrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural fiJI placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [Le., the top 6 inches of the current landftll surface (0.0 - 0.5 feet bgs)]. If the horing location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will he 
recorded on USACE ENG Ponn 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the fir>t foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lfthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest sean 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selecled at the second highest gamma reading, or by other professionaljudgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in eitherthe top 6 inches. or at the saturated zone interface, Qr in the area of the highest 
ganlma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
h. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC FOITI1 HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 

Soil Core I.D. Number: IA3-FL9 

SOIL CORE SURVEY FORM 
Project Name: Task 

Contract No: W912P4-07-D-0009 : ARSEC Job Number: Federal-HP-0003 

Yes 

Surface static gross gamma counts (one minute COUnt), before bore hole drilling: 4351 cpm 

NOles and Comments: 

Backgrounds: Gamma: 5297 cpm (Ludlum Model 2221 ) 

Beta: ----""-- cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

---,,--ppm co: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-5-10 
Date 

3-5-10 
Date 
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ARSEC Form HPM-1-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

'1-- - ----

Sample 

I i Core Scan 
Description Depth Core Scan 

Beta (Standard, Interval of 
I Depth Gamma Reading Field Sample, e.g.~ 

(Feet) Reading Duplicate, 1.0-2.0; 3.5-
. (cpm) cpm MSIMSD, 4.5, etc. 

QA Split) 
- ------

0.0 I 

0.5 

1.0 5549 80 Standard 1.0- 1.5 
r--- i 

20 
+ 

5187 60 Standard 2.0 -- 3.0 
-------

30 5299 90 Standard 3.0 4.0 

4.0 5636 80 

5.0 
.-------

6.0 ! 5633 60 

7.0 5.177 70 i 
-- ---- -+ 

8_0 5391 100 Standard 8.1 9.3 
- - - -------- --

9.0 5655 90 

10.0 5679 60 Standard 10.0-11-0 

11.0 5243 80 
1--. 

12-0 N 
I---

13.0 
- - - - ------

14.0 

15.0 

I Core 1.0. Number uT IA3·FL9 . 

,-

------

Slatic I c " ;:::--- " - " " " ... -Gamma i Static Beta ~r-0 

One Minute \ One Minute Sample I.D. Number "0=(;, 
Count Count 

PID U " "-
Reading 

~ .;;: 1\01 

(cpm) (cpm) - .- JQ 
Q,,~e 
E .:l ;:I 

J3 ;z: 
------ -------

0 No recovery 0_0- 1.0 
--

0 ~ 
- - - ------- --

5349 45 0 TLS-SS-IAJ-FL9( 1.0-1.5)010510 I 
---------- -----

5164 46 0 TLS-SB-IA1-FL9(2.0-3.0)030510 3 
---- - ------

5254 54 0 TLS-SB-IA3-FI.9(3.0-4.0)030510 5c 
--------

0 

0 i No recovery 5.0 - 6.3 

0 
--------

0 
------- ------ --

5180 61 0 TLS-SB-IA3-fLW8.3-9.3)030510 5 
--

0 
- --------- -- - - - -------- --

5089 52 0 TLS-SIHA3-FL9(1O.0-11.0)03051O 4 

0 I - - - --------- -- ----

A 

Pagc1 orJ 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-t through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i,e., the top 6 inches ofthe current landfill surface (0,0 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest sean 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot ofnarive soil) then the 
fOUl1h sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

j, A one foot sample centered around the core area where the beta instrument (Le" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval ;s the same as any of the above four fixed intervals (i.e., the 
highest scan reading is ;n either the top 6 inches, or at the saturated zone interface, or in the fIrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sanlple selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
ofth. boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i,e" the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials wiII be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated 7A)ne. If the saturated zone is not reached in the boring (i.e., 
it is deeperthan the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the sante as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A One foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fIxed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page3 of3 
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ARSEC 
2909 North River Road 
Port Alien, LA 70767 

Fonn HPM·3·6·1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA3-FLlO 

SOIL CORE SURVEY FORM 
i Project Name: Tonawanda FUSRAP Landfill Site 

Operable Unit Remedial 
Investigation 

Task Description: Soil Core Gamma Survey 
I 

Contract No; I W912P4-07.1)..0009 ARSEC Job Number: Federa)-IIP.oOOJ 

Deliverv Order: 10003 
~S~i~W~N~a~m~e~~ __________ ~ ... ______________ ~T~o~n~a~w~a~n~da~FUSRAPLandfil~IS~"~e~ ________ -1 

Date of Act.".c'iv.::itLy ____ ~ ~ __________________ -1r3;_;.C':5."'j;::_0-----------+-------------__; 
Time of Activit' j 0:00 

Bore 1I0le L<lcation (As listed in the SAP, Vol. I 
Was the bore hole re-loeated due to refusal? 
Circle either Yos or No) 

John Holmes 
Mike Carlin 

Nortbin 
1092639,08 

Yes 

Survey Instrumentation 

Eastin 
1064447,78 

@ 

Instrument 1 Instrument 2 
Meter Model and Serial No, Ludlum 2221 I 190170 Ludlum 12 /229306 
Deteetor ~1odel and Serial No, Ludlum 44·10 f PR242823 Ludlum 44-9! PR191714 
Calibration Due Date 10·19·10 10·28·10 
Detector WindowOpen o~Closed n,'----____________ -1...:.;N.:.;A~ ______________ __; 

Surface static gross gamma counts (one minute count), before bore hole drilling: :H§Jl. cpm 

Notes and Comments: 

Backgrounds: Gamma: 5136 cpm (Ludlum Model 2221) 

Beta: 37 cpm (Ludlum Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEI,: <10 % 20,9 % 

co: 0 ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface, 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

0.0 

0.5 

"~~~----

Core Scan 
Camma 
Reading 

(cpm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

rcnrescan 

Sample 
Depth Description 

(Standard, Interval of Bet. 
Field Sample, e.g., Reading 

Duplicate, 1.0-2.0; 3.5-
cpm MSIMSD. 4.5. etc. 

QA Split) 

c ~ 

.S: 4i -.. .-.... -Static 

~~-t 
Static Bet. 

Sample LD. Numher 0=:_, 
Gamma 

U.~ ~ ! 

One Minute One Minute 
PID 

~ -- .,Q 
'Q.a:S 

Count Count 
Reading 

E Q '" 
(cpm) (cpm) 

" ~ [fj 

o I Norecovery 0.0 1.5 

o --+-. ...--t--------------..... -t ....... -
1.0 4652 110 Standard 

5131 60 StandllJ"d 

, 1.5 -2.0 4965 63 0 TLS-SS-IA3-FLlO(LS-2,O)OJOSIO 

I 2.0 3.0 5001 60 0 TLS-SB-IA3-FLlO(2.0·3.0)030510 
... _... .. -

I 
f---

3 

~ 541 7 80 Standard 2 3.0··4.0 4900 53_ 0 TLS-SR-IA3-FLJO(3,OA.O)030510 ____ -+ __ --I 
. 4.0 5845 100 o 
f--

5.0 

6.0 

7.0 l :::--::~ . r~~oo" 
o 

_1 ___ _ 

5198 7.0-8.0 44 
--t----i 

o 

8.0 5076 90 
-··1·· ... _ ... t--

9.0 5685 70 
-------_. 

~ 10.0 5659 70 

100 

90 ~ .• ~-~~~ 
I \3.0 5809 I 110 

+.
Standard 13.0 - 14.0 5104 55 

[14.0 5451- 80 I I .1 
[is,.o I .1 

Page 2 of3 

1 Core 1.0. Number [ IA-3-FLIO 
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, 
ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAM\1A SURVEY FOR\1 

Note 1 

IA-1 through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample C{)llected will include a one foot segment oflhe boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surtaee [i.e., the top 6 inches of the current landfill surface (0.0 - 05 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval shOUld be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturatod zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with tbe second highest gamma reading, 
b. A one foot sample centered around the COfe area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill_ will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surtaee [i.e., the top 6 inches of the current landfill surface (0.0-0.5 fect bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth ofthe boring), then the sample will be !Tom the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (ie., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other proressional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le .. beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the lop 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Foun HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: 1A3-FLll 

SOIL CORE SURVEY FORM 
Projeet Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Yes 

Survey Instrumentation 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 

Backgrounds: Gamma: 3308 cpm (Ludlum Model 2221) 

Beta: ----=2,,-1 _ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: <10 % 

co: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

3-5-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

I)epth 
(Feet) 

0.0 

0.5 

1.0 

2.0 

3.0 

Core Scan 
Gamma 
Reading 
(epm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

epm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSI), 
QA Split) 

Standard 

Standard 

Standard 

Depth 
Interval of 

Sample, e.g., 
1.0·2.0; 3.5· 

4.5, etc. 

0.5 1.0 

1.5 2.5 

3.0 -4.0 

4·°1 '~--T---
5.0 

12.0 

13.0 

14.0 

15.0 

! 

l 

6.0 7.0 

7.0 8.0 

N 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 
(epm) (cpm) 

43 

5145 47 

5194 54 

5047 52 

5330 

A 

Page 2 of3 

Pill 
Sample 1.0. Number 

Reading 

() No recovery 0.0 - 0.5 
·······~--i······ .... ----.. 

= ~ " -:;::: t '" '" ~" ~ " =~z 
o c ~ 
u.~ t 
~ .- .c 
'"S.~E 
20 " '" z 00 

o TLS-SS-IA3-FL II (05-1.0)03051 0 ..... _-----------_... -----+--
o TLS-SB·IA3-FLlI( 1.5-2.5)03051 0 3 

o TI.S-SB-IA3-FL 11(3.0-4.0)030510 5 

o 
o No recovery 5 0 6.0 

o I TLS-SB·IA3-FLlI(6.0-7.0)030510 5c 

.FII 117 (l_R I\\(Hn,l(\ 

I 

I-
I-o 

.. j----

o 
o 

~ 
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of tbe boring (except for the cores surface, wbich will 
include approximately the top 6-inches of the boring) at Ibe following locations: 

I, The core surface [I.e" the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot ofnalive soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by olber professional judgment 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core sur!""'e [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)),lfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel base). The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2, A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i,e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e" the highest scan 
reading is in either the lOp 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional j udgment. 

4, A one foot sample centered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading, Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
Ihe highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professionaljudgmenl. 

Page 3 0(3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-1 

SOIL CORE SURVEY FORM 
Project Name: • Tonawallda FUSRAP l,aodfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: ; 0003 
Sit. Name Tonawanda FUSRAP Landfill Sit. 
Oate of Activit ;"-0 ______ -+-_______ --1 
Time of Activitv 
Surve or Name 
Sam lerNamc 

Eastin 
Bore Hole Location (As listed in the SAP, Vol. I) 1066312.89 
Was the bore hole re-Iocated due to refusal? 

Yes (Circle either yeso""r'-'N~oeL. __________ "_ _________ "_ __ "'__'"""_ __ _I 

Survey Instrumentation 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221 i 190 170!!..!.----l-:-L-ud"'l-um-;1=2"'" '=22::9"'3':':06:;:=='----; 
Detector Model and Serial 1\0. Ludlum 44-1O! PR242823 Ludlum 44-9/ PRI91714 
Calibration Due Date 10-19-10 10-28-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5240 cpm 

Notes and Comments: 

Backgrounds: Gamma: 4680 cpm (Ludlum Model 2221 ) 

Beta: 26 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface, ( 

3-3-10 
Date 

3-3-IQ 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

---

Core Scan 
Depth Gamma 
(Feet) Reading 

I 
«pm) 

0.0 1 

0.5 
---.. 

1.0 5152 

2.0 5256 
1---.. 

_3:~+ 5492 

4.0 4726 
t----

5.0 
1----

6.0 
t---.. 

7.0 5085 
---------

8J) 4837 
1--... 

9.0 5335 
1---

10.0 4969 
-_ .. 

11.0 5014 

12.0 

13.0 

14.0 

15.0 
-------

I 

1 

i 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Standard, Interval of Bet. 

Field Sample, e.g., Reading 
Duplicate, 1.0-2.0; 3.5-

<pm MSIMSD, 4.5, etc. 
QA SI'Iit) 

70 Standard 1.2- 1.7 
I 

40 

80 Standard 3.0 4.0 

lOa Standard 4.0 5.0 

i 

90 

100 Standand 8.0 9.0 

70 Standand 9.0 10.0 

80 

60 

N 

_ .. - - -----------

e ~ 

Static .9 Col ..... ' - " " Camma Static Beta y ... -
~E-0 

One Minute One Minute i Sample 1.0. Number o=~ PID Uo,-
Count Count .- " Reading .!! .~ ~ 
(epm) (epm) e.~e 

E Q " r;J ;Z; 

- - - - - - -------------

0 No recovery 0.0 - 1.2 

0 1 

5001 50 0 TLS-SS-1A4-1 (1.2-1.7)0303 J 0 I 

0 

4864 J 43 0 TLS-SB-IA4-1(3.0-4.0)030310 4 

4930 78 0 TLS-SB-IA4-1 (4.0-5.0)03031 O(Chemical) 

0 No recovery 5.0- 7.0 

0 l 
0 

4969 61 0 TLS-SB-IA4-1(8.0-9.0)030310 5 

5209 73 0 TLS-SB-IA4-1(9.0.1O.0)0303 J 0 Sa 

0 

0 
---- -------------

0 Refusal @ 12.0' 
------- ._---_ .. 

1:: ----------------

A .... ==--
Page 20£3 
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I 
ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Alien, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches oftbe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches ofthe current landfill surface (0.0 ... 0.5 feet bgs)) 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval sl)()uld be selected at the second highest gamma reading, Or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area orthe highest gamma instrument reading) then Ihe fifth sample intervaJ should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the cote area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtamed if a positive result is obtained in the bottom interval of the 
soil core during core scanning. four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which wi!! include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgsJJ. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A,R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reathed in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foor sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample intervaJ should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i,e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the satumted zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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• 
ARSEC Fonn HPM-3-6-J 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Projeet Name: 

Soil Core I.D. Number: IA4-2 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: VV912P4-07-D·0009 ARSEC Job Number: Federal-HP-lIOO3 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5099 cpm 

Notes and Comments: 

Backgrounds: Gamma: 5034 cpm (Ludlum Model 2221 ) 

Beta: cpm (Ludlum Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

Date 
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I 

~ 

ARSEC 
2909 North River Road 
Port Allen, LA 7(j767 

Core Scan 
Depth Gamma 
(Feet) Reading 

«pm) 

0.0 

0.5 

1.0 5743 

2.0 4495 

3.0 5201 

4.0 5128 

5.0 

6.0 ! 4842 

7.0 5144 

8.0 4568 

9.0 5251 

10,0 

11.0 5636 

12,0 6148 

13.0 5730 

14.0 5275 

15,0 5043 

FOnTI HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

"-1 
Sample 

Description Depth Core Scan 
(Standard, Interval of Beta 

Reading liield Sample, e,g., 
Duplicate, 1.0-2.0; 3.5-

<pm MSfMSO, 4.5, etc. 
QA Split) 

90 Standard 1.5 2.0 

110 Standard 2.0 3.0 

T 80 

I \(j0 

100 

70 
.. 

60 
------------_. .. 

80 

.. 

80 

110 Standard 12.0 13.0 

90 Standard 13.0 14.0 

60 

90 

" ~ 

Static <> -.- " - ... '" Gamma Static Beta (.> ... -
~r-0 

One Minute One Minute Sample 1.0. Number o=~ 
Count Count 

PIO U '" ... 
Reading 

(II,i'~ 11.1 

«pm) 
- .- ..0 

(cpm) Q.~E 
5 Q " 

" 7: 
'" .. 

0 No recovery 0.0 - 1.5 

i 0 ~ 

4909 60 0 TLS-SS-IA4-2( 1.5-2.0)030310 I 

5104 43 0 TLS-SIl-IA4-2(2.0-3.0)030310 5 

0 

0 

0 No recovery 5.0 - 6.4 

0 

0 ! 

0 

0 I 
I 

0 I No recovery 10.0 - 11.2 

0 
....... _------- - - - - - - --------------- --

5056 41 0 TLS-SIl-IA4-2(I2.0-13.0)03031O 4 
--r---'" - - - - - - - --------------

5183 51 0 TLS-SIl-IA4-2(13.0-14.0)OJ0210 Sa 
- - ------------ -------- - - - - - - --------------- --

0 
-- ----- - - - - - - - --------------

0 

Page 2 of 4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

rll 
I CoreScan I 

Depth I Gamma . 
(Feet) i Reading 

(epm) 

Form HPM·3·6·1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.S-

4.5, etc. 

Static 
Gamma Static Beta 

One Minute One Minute 
PID 

Count Count 
Reading 

(epm) (epm) 

Sample I.D. Number 

16.0 I I Refusal @ 16.3' 

17~ i 
+ "r-- I 

~ 
~ 20.0 

I--
21.0 "b--- N 

22.0 ~ 
... ----- t------ .... 

23.0 ~ 
, -- . ---",,+-

~:: -----1 A_~. ~ 
26.0 

+------j 
270 

I 

fJO.o I 

--+--
- - _____ -0--_____ _ 

~ 
[:lI.O ~ 

= ~ 
" -.~ ~ 
J!,.. 
-u~ S .... .- " ~.~ ~ 
c. .. " 
!! Q " 
" Z '" 

[32.0 . I ~I 
Page 30f4 

I Core J.D. Number I IA4·2 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following Iccations: 

1. The core surface [i.e., the top 6 inches ofthe current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soH below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at Ihe saturated zone inlerface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in eilher the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma ;nstromentreading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, Or 
c. A one toot core sample using other professionaljudgmenl. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the stTuctural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
oflhe boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface «().O - ().S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i. •. , 
below any pavement and gravel base]. 11te depth ofthe interface between the road and the soH like materials will be 
recorded on USACE ENG Forn> 50S6-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the sarurated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one fOOl sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either Ihe top 6 inches, or at the saturated zone inler!ace) then the third sample inlerval should be 
selected at the second highest gamma reading, or by olher professional judgment. 

4. A one foot sample centered around the core area where the bet. instrument (Le., beta scinlillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest sCan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one fuot sample cenlered around the core area with the second highest bela reading, or 
c. A one foot core sample using other professional judgment 

Page 4 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-3 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
InYestigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Order: 0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: .5J7~ cpm 

Notes and Comments: 

Backgrounds: Ganuna: 6006 cpm (Ludlum Model 2221) 

Beta: --.1L cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: >19.5 % 

ppm co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-3:1Q 
Date 

Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6- J 
SOIL CORE GAMMA SURVEY FORM 

Core ~~~~~:~on Depth (~t~!:a ~~t=' ........ _-_... .j t ::-
Core Scan B (Standard, Interval of . '_C_Bela I = I-

O h G eta F' Id S I One Mmu!e One Minute' PID Sample 1.0. Number 0 " 
cpl amma Reading Ie . amp e, e.g., C! C I V.S' .. 

(Feet) Reading DUPlicate,. 1.0-2.0; 3.5- (uun) (,o,u~n) Reading i .~ .l:: 
«pm) cpm MS/MSD. 4.5, etc. <pm <pm !! ~ ~ 

QA Split} ~ Z 
f~-+---t--····~~+ .... ~.... . ........ ~ ...... . 

0.0 0 No recovery 0.0 - 0.5 
--------~~ ... 

0.5 6472 30 Standard 0.5 - 1.0 6030 79 0 TLS-SS-IA4-3(0.5-1.0}030310 I r······· ........ _ ...... . 
1.0 5761 80 0 

;2:0 I 5832 70~ : 0 
f········ ..... . ........ ~ ...... . 

3.0 6259 90 0 
I-......~ . . ........ t-.... . ........ ~~ .. . 

4.0 I 5643 toO : 0 f........ . ...... ...... I-......... ..... ~ ....... 
5.0! 6474 80 0 No recovery 5.0 - 5.5 

1-.... . ....... t-.... ---'------------+---
6.0 6811 110 Standard 6.0 - 7.0 6034 52 0 TLS-SB-IA4-3(6.0-7.0 )030310 5a 

......... 1-. . ........ ~ ....... 
7.0 6222 120 Standard 7.0 - 8.0 6061 81 0 TLS·SB-IA4-3(7.0-8.0)03031O 5 

~.... . ........ _ .. .. 

8.0 i 6727 90 0 ......... ; .... ~---+----+ ........ ~--+--..... 
~O i

l
. 6129 110 Standard 9.0 - 10.0 6291 78 0 TLS-SB-IA4-3(9.0-10.O)030310(Chemical) 

10.0 6940 80 Duplicate 10.0-11.0 6059 64 0 TLS-SB-IA4-3(IO.O-II.O)030310 4 
-... ..... ~ ....... 
. 11.0 6593 110 0 Refusal @ 11.8' ...... ...+~~~-+~~~----~~~~~-~~-+---

12.0 N 
-'-

13.0 

14.0 
-

15.0 A 
...... 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-J through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location_ In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following loeations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0,0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any oflhe above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the bela instrument (i.e., beta scintilia(or) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in lhe area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area wilh the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

[A-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. [fthe boring location is on 
the access road, then rhe sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample trom the first foot just inside the saturated zone. If the saturated 7Ame is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot santple centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the bela instrument (Le., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone inlerface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a A one foot sample centered around the core area with the second highest gamma reading, 
b_ A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professionaljudgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

~ ________________ S_o_il_C_o_r_e_I._D_._N_u_m_b:er~:~I=A=4=-4~ ______________ ~ 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliverv Order: 0003 
Site Name Tonawanda FUSRAP l,andfill Site 
Date of Activi 3-2-10 
Time of Activit 08:39 
Survevor Name Dave Warren 
Sam lefNam~e __________________________ -+~Jo~e~C~r~al~·g~~ ______ -+ ____ _ 

Northin Eastin 
109295~"2'lO.1i.,.3 ----+-----,I:--'O~664~1~5.LI9~---l Bore Hole Location As listed in the SAP Vol. I 

Was the bore hole re-Ioeated due to refusal? 
(Circle either Yes or No) 

Survey Instrumentation 

Instrument I 
Meter Model and Serial No. Ludlum 2221 ! 187758 
Detector Model and Serial "No. Ludlum 44-10 i PRI56393 
Calibration Due Date 10-19-10 
Detector Window 0 en or Closed Open 

No 

Instrument 2 
Ludlum 121 180431 
Ludlum 44-9 i PR 193567 
10-19-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: opm 
------I 

Notes and Comments: 

Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while corc is removed from the bore hole (record highest readings). 

LEL: _::::J..Zd._ % 

IhS: ppm CO: ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3-2-10 
Date 

3-2-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Alien, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description [)epth 
Core Scan (Standard, Interval of Beta 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, l.0-2.0; 3.5-

(cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

0.0 

~5 ! 
1.0 5333 60 Standard 1.0 1.5 

2.0 6165 80 Standard 1.5 2.5 

3.0 5846 100 Standard 2.5 3.5 

4.0 6013 140 

5.0 

6.0 5564 120 

7.0 5850 80 

8.0 6493 100 

9.0 5596 120 

10.0 

11.0 6322 80 

12.0 6386 100 

13.0 6788 90 Standard 13.0 14.0 

14.0 6114 110 Duplicate 14.0" 15.0 

15.0 

I Core LD. Number IA4-4 

= ~ 

Static .2 IJ.OI "'"' 

Gamma - " " Static Beta " '- -.!::!~o 
On. Minute One Minute Sample I.D. Number o=~ 

Count Count PID U 0 '-.- " Reading ~ .~ ,.Q 
(cpm) (epm) c..a:!S 

e Q " 
~ Z 

· .. - - - - - - - ----------- ----------- --

0 No recovery 0.0 1.0 

0 t 
· .. - - - - - - - ----------- -------

5436 46 0 TLS-SS-IA4-4( 1.0-1.5)03021 0 I 

5632 36 0 TLS-SB-I A4-4(J .5-2.5)03021 0 5c 

5604 41 0 TLS-SB-IA4-4(2.5-3 .5)03021 0 5c 

0 

0 No recovery 5.0 5.7 

0 
· .. - - - - - - - ----------- ----------- --

0 

0 

0 

0 No recovery 10.0 11.2 

0 

0 
- - - - ---------------

5520 54 0 TLS-SB-IA4-4( 13.0-14.0)030210 4 

5246 44 0 TLS-SB-IA4-4( 14.0-15.0)030210(Chemical) 

0 No recovery 15.0 18.0 

Page 2 of 4 
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ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

I "-1 I Sample i 
... 

.... ~ 
Static 

I 
Core Scan . Description Depth Gam rna Static Beta 

I~"' 
Core Scan (Standard, I Interval of Beta One Minute i One Minute 
Gamma Reading Field . Sample, e.g., 

Count COllnt 
PID 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- Reading (cpm) (cpm) 
(cpm) cpm MS/MSD, 4.5, etc. 

QA Split) 

GO 0 
.. - f· --'" 

17.0 0 
---------

I 18.0 6053 100 +- 0 
... ------ .. 

19.0 6155 140 i 
Standard 19.0 .. 20.0 5593 53 0 

.. 

20.0 5503 80 0 
,.. 

21.0 5966 120 0 

22,0 5696 80 0 
----- ... - ---------

23.0 6242 80 , 0 
,..- .. -------

24.0 6401 120 I 0 

25.0 I 6325 100 0 
....... t 

26,0 0 

27,0 ! N ! 
28.0 

29.0 

30,0 A 
---- ----3JtL --- - --- -- . . - ( . 

32.0 1_. .. ! , . 

Page 3 of 4 

I Core !.D. NlllJlller I IM-4 

" ~~~ --------- " ----

I·g t i ias--;_E- 0 

Sample I.D. Number IOc~ U " .. .- .. 
~ .~ ,.Q 

. Q.~!! 
I ~ " 

'" Z 
---- -----

. No recovery 15.0·· 18.0 

L 
- --------

TLS·SB·IA4-4( 19 .0·20.0)03021 0 5 

. 

-------

- --------

---- f-
! 

... -----

... -
Refusal @ 26.0' 

----

.. 

___ L ___ 

I 
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, , . 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soi I borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot ofnarive soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interfuce, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the tits! foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 
Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores. including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches ofthe boring) at the following 
locations: 

1. The core surfuce [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)]. [fthe boring location is on 
the acceSS road, then the sample will be from the first 6 inches of soil beneath the current road bed material (i.e., 
below any pavement and gravel base]. The depth of the interfuce between the road and the soil like materials will be 
recorded on lJSACE ENG Form S056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one toot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above rwo fixed intervals (i.e., the highest sean 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Jfthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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ARSEC Form HPM·3·6·\ 
2'10'1 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-5 

SOIL CORE SURVEY FORM 

Project Name: , Tonawanda Ft:SRAP Landfill Site 
! Operable 1.: nit Remedial 
, Investigation 

Contract No: I W912P4-07-D-0009 

Task Description: I Soil Core Gamma Survey 

• ARSEC Job Number: Federal-HP-0003 

Deliverv O~3~ _________ -+-:::-__ -;---;::===L-==c-_____ -i 
Site Name Tonawanda FUSRAP Landfill Sit. 

__________________ -f~37-3~.I~O----------+_------------~ 
14:00 
Zach Hill 

Sam ler :'I1ome Joe Craig 
Northin Ea.tin 

Bore Hole Location (As listed in t~e __ S"A7P,-",-V=o"!I.,-,I~ __ +-__ J:..:O,-,,9.;29~5;C2':C.\,,,3 __ -+ ___ ...!1-,,06",6e;:3:.:172':l'89"::-:~--l 
Was the bore hole re-Iocated due to refusal? ;< 
Circle either Yes or No 

Survey Instrumentation 

Instrument I 
Meter Model and Serial No. Ludlum 2221! 187758 

Instrument 2 
Ludlwn 12! 180431 ='-"-----1 

Detector Model and Serial No. Ludlum 44·10 1 PR 156393 Ludlum 44·91 PR193567 
Calibration Due Date 10-19·10 10·19-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: .A92..L cpm 

Notes and Comments: 

Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: 26 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

ppm co: o ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3·3·10 
Date 

1}:.IO. 
Date 
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ARSF.C 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 

0.5 5801 
I 

1.0 6415 

2.0 5520 
f--

3.0 5563 

4.0 5033 
-_. 

5.0 5688 

6.0 5725 
--. 

7.0 5929 

8.0 5425 
--

9.0 6027 
-

10.0 
-- ---- --

11.0 

12.0 6264 

13.0 6289 

14.0 5947 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

I Sa~pl~ 
Core Scan i DescrIption Depth 

Beta I (Sta~dard, Inlervalof 
Reading Field, Sample, e.g., 

Duplicate, I 1.0.2.0; 3.5· 
•. pm MS/MSD, 4.5, etc. 

QA Split) 
- - - ------- --

80 Siandard 0.7 - 1.2 

100 Standard 1.2 -2.2 

80 

110 

160 Standard 4.0 -5.0 

80 

120 

80 

100 Standard 8.0-9.0 

so Standard 9_0 -10.0 

130 

80 
i 

100 

I Core I.D. Number-IIA4-5 

~~~~~. ---------- ~~---- -----------

c 
Static o ::; .- "" - .. '" Gamma SIalic Bela " ... -"" ;- 0 

One Minule One Minute Sample I.D. Number = Z 
PID 

oc~ 

Count Count ' U.9 ... 
Reading I ~.~ ~ 

(epm) (epm) , c.. ~ E e Q ~ 

" Z, rjJ 

- --- --------- - - - --------- -- - ---- -------

0 No recovery 0.0 0.7 
-----~----

5430 0 TLS-SS-IA4-5(O.7·12)030310 I 
- - - --------- --

5480 52 0 TLS-SB-IA4-5( 1.2·2.2)03031 0 4 
---- f-- ----

0 
- ----- 1------ ------

0 

5355 58 0 TLS-SB-1A4-5(4.0-S.0)030310 5 
- ----- 1------ ------

0 

0 

0 

5384 67 0 TLS-SB-IA4-5(S.0-9.0)030310 5c 
1------ ------ ------

5800 54 0 TLS-SB-IA4-5(9.0· 10.0)0303 1 0 5c 
---- f--

0 No recovery 10.0 .. 11.7 
1------ " ~~~~~ ~~~~~~ 

0 i , 
0 

0 

0 

0 No recovery 15.0 -16.1 

Page lof4 
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ARSEC Form HPM-J-6-1 
2909 North River Road 
POlt Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

----

Sample 
Static 

Core Scan Description Depth Gamma Static Beta Core Scan (Standard, Interval of Beta One Minute One Minute 
Depth Gamma Field Sample, e.g., Reading Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

«pm) (cpm) 
(epm) cpm MS/MSD, 4.5, etc. 

QASplit) 
- - - -------- ----------- -

16,0 5824 80 

"'J 17.0 6290 100 

18.0 5528 60 

19.0 6297 80 

20.0 

21.0 ------22.0 ------23.0 r-----.. N 

24.0 r-----
25.0 ---I---. 
26.0 ---1---
27.0 ~ A ---28.0 

29.0 
i 

30,() 

31.0 

32.0 

Page 30f4 

I Core I.D. Number 1 IA4-5 

.. 
.2 Q,; ~ 
1:) " " 
I1,j "" Q 

Sample LD. Number =!"-z 
PIO "'''~ V .S t... 

Reading ~.r:2 ~ 
="~e 
S Q = J1 Z 

---------------

0 
- - - - - - - -------------

0 , 
---------------

0 

0 

0 Refusal @ 20,0' 

---

- -------------

---

---

--- ---I---. ---- ------ -----I ----
1 
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IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e .. the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample eentered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the salmaled zone interfilce, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface. or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtainc'\! if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the ooring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches ufthe current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be fr(,m the tirst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel basel. The depth of the interface between the road and the soil like materials will be 
recorded on US ACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is 1I0t reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., bota seintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone ;nterfitce, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of.t 
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ARSEC Fonn HPM-3-6-1 
2909 f'orth River Road 
Port Allen, LA 70767 

SOIL CORE G,-\MMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA4-6 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landtill Site : Task Description: 
Operable Unit Remedial 

! Investigation 

Soil Core Gamma Survey 

Contract No: I W912P4-07-D-0009 ARSEC Job Number: ! Federal-HP-0003 

Deliver' Order: ! 0003 
Site Name -'~=-----------+-=T:-o-na-w-a-n-'d:-a--;F::;U"'S:-';R:-A:-:P~I:-"aLn-d:-:;tj:cUc:S"'it:-e-------l 

I--:::!!:...!.::.;:::::-.--:-----..... --- -------I-=-":=;:..=.=..:~.=.:.:...:;:=;===----__l 
3-4-10 
08:40 
John Holmes 

~~~~~~ ______________ ~M~ik~e~C~a7r~lin ,~-----+_---~~~---1 
Nortbin Eastin 

~B~or~e~H7o~le~L~oc-a~ti~o~n~(A~S~I~is7te-d~i-n'~th~e~S~A~P~,~V~o7t.~1~--+--~1~O~92~9~5~2~,1~3---r--~1~06~62~I~O~,5~9--~ 
Was the bore hole re-located due to refusal? No 
(Circle either Yes or NOL-_________ --' ___ ~"..~~ __ '__ _______ __1 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 1190170 Ludlum 12 / 229306 
Detector Model and Serial No, Ludlum 44-10 ! PR242823 Ludlum 44-9 I PR 19171:..;4'--___ -1 
Calibration Due Date 10-19-10 10·28·10 
Detector Window 0 en or Cl()se",d,-,-~O=en,,-_________ -,-.:.;N.:.;A'--__________ 1 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ cpm 

Notes and Comments: 

Backgrounds: Gamma: 4775 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 02: >19.5% % 

HzS: _0_ ppm co: _0_ ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
inteIiace, 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

«pm) 

0,0 5138 

0,5 5503 

LO 5305 

2,0 4652 

3,0 5325 

I:;:o! 5045 

. 5,0 

6.0 

7.0 4659 

8.0 5609 

9,0 4798 

10.0 

11.0 

12.0 4543 

: !30 5010 

I+.F 5048 

6523 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Description Depth Core Scan 
Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

.pm MS/MSD, 4.5, etc. 
QA Split) 

40 Standard 0,0" 0,5 

80 

70 

100 

70 , 

80 i 

i 

90 

60 Standard g,0-9,0 

100 

--------'" 

70 
- - --------- --

60 
-----------

50 
- - - - -------- -- -------- ' - -------- --

40 Standard 15.0- 16.0 
--------'" ------------

~~~~~~ ~~~~~~ -- --------

I c 
Stalic o =-,- '" 

~ '" '" Gamma Statie Beta '-' ... ~ 
Olle Minute One Minute Sample tD. Number ~~~ 

'" = ~ 
Count Count 

PID U '" ... 
Reading 

~ 0;;:; ~ 

(cpm) (epm) 
- .- .Q 
C.~E 
e ei " 
~ 'Z 

4937 53 0 i TLS-SS-IA4-6(O,O-05)03041O I 
'" ,,--'" 

1 ° -J ----------- - - -------- --

0 
'" '"-''' 

0 
~--- - - - - -------- --

0 
-- -------

0 i 
- - - --------- --

0 No recovery 5.0 6,9 
-----'" ---- ,,-----

0 l 

0 
--------'" 

5111 79 0 TLS-SB-IA4-6(8,0-9,O)030410 Sa 

0 
-----------

0 No recovery 10.0 12.7 

0 ! 
--------'" 

0 1-! 
""--- ------ ------ ------

0 
,,-- ----

0 
- ------- ----- ------- ------

4842 76 0 TLS-SB-IA4-6(15 .0-16.0)03041 0 4 

Page 2 of 4 
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ARSEC Form l!PM-3-6- I 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

I",""I--eo,." .. 

I u-~~ample 
~~~~. ----- r- ------ -------- ----------

= Slatic .2 t; ~ I Core Scan _ Descriplion Deplh - " Gamma Stalic Beta Ii ... -I Beta ! ~Sta.~dard, Interval of 
One Minute , One Mlnnte Sample I.D. Number =!-i 

Sample, e.g., PIO 
0=_ 

I Depth, Gamma Reading F!eld Count Count U.i "" 
(Feel)' Reading . Duplicate, 1.0-2.0; 3.5- Reading .!! .ltl ~ 

(.pm) (cpm) c..~e , (.pm) cpm MS/MSD, 4.5, etc. e ~ '" 
! QA Split) ~ Z j 

--- --------- :-------
16.0 6013 80 Standard 16.0 17.0 4848 79 0 TLS-SB-1A4-6(l6.0-17.0)OJ0410(Chemical) 

17.0 6537 110 Standard 17.0-18.0 
! 

4834 45 0 TLS-SB-l M-6(l7 .0-18.0)03041 0 5 

18.0 Refusal @ 18.0' 
----- -------

19.0 ~ 
----- ---- ----- ----- -----

20.0 ~ 
~ -------- ----------

21.0 i 
- ------ -- --

22.0 ! ---. N 
------ 1--- -- ----- -- ------

23.0 ~ i 

-- -------- --- -----
24.0 

-----------
----- ------- - --------- - - ------- -- -----

I --25.0 -----_. -------- ---
26.0 i A 

--------- --____ u r-- - ----------

---------

- - - ------- -- --
27.0 

---------

28.0 ~ 
- - ------- -- 1-----

~ 
- - ------- --

29.0 
----------

30.0 ~ 
---- -----

------31.0 J ------- -- ----

32.0 
- - ------- --

Page 3 of 4 

I Core 1.0. Number I 1A4-6 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations; 

J, The care sumce [Le" the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the ahove three fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered arOlmd the core area where the beta instrument (te" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is tbe same as any oftbe above four fixed intervals (i,e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interfuce, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should he selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading. or 
c. A one foot core sample using other professional judgment, 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire lenb'th of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive resull is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will inelude approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surface [I.e., the top 6 inches of the current landfill surface (0.0 0,5 feet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the fIrst 6 inches of soil beneath the current road bed material [tc" 
below any pavement and gravel base], The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the fIrst footjust inside the saturated zone. If the saturated zone is not reached in the boring (te., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fIxed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professionaljudgment 

4. A one foot sample centered around the core area where the beta instrument (I.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i,e., 
the highest scan re.ading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree; 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

Page 4 of 4 
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2909 North River Road SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA4-7 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Order: 0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7264 cpm 

Notes and Com men Is: 

Backgrounds: Gamma: 6907 cpm (Ludlum Model 2221) 

Beta: 91 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: _.2'--"-_% > 19.5 % 

ppm co: _0_ ppm 

I\OTE: Core depth on this form begins at the soil surface and ends at the fi1lJnative soil 
interface. 

Signature 

3-1.:.1<1 
Dale 

Dale 



             I- 429    

ARSEC 
2909 Nortb River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 7200 

1.0 7167 

2.0 7398 

3.0 7645 

4.0 

5.0 

6.0 7577 

7.0 7736 

8.0 7247 

9.0 7740 

10.0 

11.O 8011 

12.0 
1 

7650 

13.0 7849 

14.0 8272 

15.0 7212 

I 

I'orm HPM-3-6-\ 
SOIL CORE GAMMA SURVEY FORM 

--------------- - - - - - ------------------- ------ ------------,--

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
PID 

Duplicate, 1.0-2.0; 3.5-
(epm) (cpm) 

Reading 
<pm MS/MSD, 4.5, etc. 

I QA Split) 
--------- - - - - - - - - - - - ------------- -------------- ----------------- -

0 

120 Standard 0.8 - 1.3 6818 78 0 

140 Standard 1.3 -23 6753 79 0 

80 Standard 2.3- 3.3 6787 65 0 

60 Standard 3.3 --4.3 6718 71 0 

0 

0 

80 0 

60 0 

80 0 

80 0 

0 

100 0 

120 0 

100 0 

140 I 0 

60 0 

Page 20f5 

("Co-':. 1.0. Number IIM-? ---I 

e: 
.9 ~ ~ 
~ " .. ... 
~ r- . 

Sample I.D. Number Q = ~ 
W .5: 
~.~ . 
"- ... 
EiQ " . 
til ' 

No recovery 0.0 0.8 

TLS-SS-IM-7(0.8- L3)030 11O I 

TLS-SB-IM·7(U-23}03011O 5 

TLS·SB·IM· 7(2.3·33}030 110 5c 

TLS.SB·IA4-7(3.3.4.3}030 110 5c 

1 
No recovery 5.0 5.7 

No recovery 10.0 11.0 

No recovery 15.0 15.3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
(~amma 

Reading 
(cpm) 

~-+ 700] 

7687 

7442 

7688=1. 

7256 i 

6870 I 

23,1) 

24,1) 8395 

25.0 

26.0 

27.0 

28,0 

7097 .. I 
7238 

rE: · 1 
[320-1------' -~ 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

J<'ield Sample, e.g~, Reading 
Duplicate, 1.0-2.0; 3.5-

<pm MS/MSD, 4.5, ctc. 
QA Split) 

80 

120 
,,,,, 

60 

100 

80 

100 I Duplicate I 24,0-25.0 

L Core I.D. Number [ IA4-7 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 
(cpm) (cpm) 

6834 65 

Page 3 of5 

PIO 
Reading 

0 

0 

0 

I) 

I) 

I) 

0 

0 

0 

o 
o 
o 
o 

... ~---+ 

Sample I.D. Number 

No recovery 20.0 - 20,6 

= ~ 
'" -.: t \\I 

~"""o 
="';1: 
"'=~ U.i "'" 
" .:!/ .8 -aile e Q :s 

r)1; ;1: 

TLS-SB-IA4-7(24,0-2S.0)030 II 0 4 

No recovery 25,1) - 27.4 

No recovery 30.0 

o ! 



             I- 431    

ARSEC 
2909 North River Road 
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Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

Form HPM-3-6-J 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan 
Beta 

Description Depth 
(Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, t .O-Z.O; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

Static 
Gamma Static Beta 

Due Minute One Minute I 
Count Count 
(epm) (cpm) 

I - - ----t------ - - - --

-------40.0 ! -......~ 
141.0 I ~ 

PID 
Sample 1.0, Number 

Reading 

o No recovery 30.0 - 34,0 

o I Refllsal @ 34,0 

c ~ 

" -:.= ~ ~ 
" ... -..... " 
'E=~ 
U.2 ~ 
~ .!: .c 
-ailS 
S ~ = 
~ Z 

- -----

- ------

42,0 A ~ I 

43,0 i'"'- I 

44.0 -....~.1 I 

45,0 ~ I I 
46,0 ~ 
47,0 ~ I 
48,0 _______ I 

49.0 J:::::;:j 
Page 4 of5 
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ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA·l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

L The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the lirst foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should he selectc'<l at the second highest gamma reading, or by other professional judgmenL 

5. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest bela reading. If the highest heta reading interval is the same as any of the above four fixed intervals (I.e., the 
highest scan reading is in either the top 6 inches, Or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should he selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest heta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fiB placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire lenglll of the soil <Qres, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval ofthe 
soil core during <Qre scanning. Four samples will he collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [I.e., the top 6 inches of the current landlill surface (0.0 - 0.5 fcct bgs)]. If the boring location is on 
the access road, then the sample will be from the tirst 6 inches of soil beneath the current·road bed material [I.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6·R or Form S056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the tirst fOOl just inside the saturated zone. If the saturated zone is not reached in the boring (I.e" 
it is deeper than the termination deplll of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest heta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zOne interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot <Qre sample using other professional judgment. 

Page 5 of5 
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ARSEC 
2909 Nortb River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-8 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-~ ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 
Time of Activit 
Surveyor Name 
Sam ler Name 

Bore Hole Location As listed in Ihe SAP, Vol. 1 
Was Ihe bore bole re-Iocaled due 10 refusal'/ 
(Circle eitber Yes or No) 

3-1-10 
08:35 
John Holmes 
Mike Carlin 

Northin Eastin 
1093054.43 1066415,19 

Yes 

Survey Instrumentation 
Instrument I ----,------;I;-n-st:-r-um-en:-tc::2;-----; 

Meter Model and Serial No, Ludlum 2221/190170 Ludlum 12! 229306 
Detector Model and Serial No, Ludlum 44-1 (} ! PR242823 Ludlum 44-9 ! PR191714 
Calibration Due Date 10-19-10 10-28-10 
[)~tector WindowiPen or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ cpm 

Not.sand Comments: 

Backgrounds: Gamma: 5559 cpm (Ludlum Model 222l) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: >19,5 % 

ppm co: o ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3-1-10 
Date 
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Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

~~~~~- ~~------~~ ~~~~~~~ ~~-------~ 

Sample St t' § ~ 
D .. D h a Ie .- Qi 

Core Scan eseriptlOn ept Gamma Static Beta i ~ .2:l 
Core Scan Beta (Standard, Interval of . . = Eo- ~ 

D h G F' Id S I One Mmute One Mmute PID Sample LD. Number <:;) == '-" 
ept amma Reading Ie amp e, e.g., C t C t U .S! ~ 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a'~ ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm epm 5 Q ~ 

QAS~Q ~ z 
~--~~~ ~~~+--~~ ~~---~~ ~~---~~ 

0.0 0 No recovery 0.0 1.3 
~~---- ~~~ r-----~~ ~~-------~ ~~------~~ ~~~~~-----------t----

0.5 O! 
~~- ~-~~~ ~~~--------~~--------+----

1.0 5642 40 Standard 1.3 1.8 5443 63 0 TLS-SS-IA4-8(1.3-1.8)030110 1 

2.0 5857 90 0 
---~ ~ ~ ~ ----I~ ~ ~ ~ -------~ ~ ~ -------~ 

3.0 5623 80 Standard 3.0-4.0 5707 77 0 TLS-SB-IA4-8(3.0-4.0)030110)Chemical 
~~--~~~ I------~~ ~~---~~ ~~~~~ t-------~~ ~~--~~~ ~~---~~ ~~-----------I--------' 

4.0 6525 105 Standard 4.0 5.0 5552 71 0 TLS-SB-IA4-8(4.0-5.0)030110 4 I 

5.0 0 No recovery 5.0- 7.2 
I------~~ ~~---~~ -----------+-~--~ 

6~ O! 
~~-- ~~-~~~ 

7.0 5797 60 0 
~------~~ --~~ ~~-------~ ~~+--~~ ~~-------~ 

8_0 5579 100 0 
~~-------~ ~~- ~------j-~~ ~~-------~ ------+----
9.0 5540 90 0 • 

10.0 0 No recovery 10.011.3 . 
~~-----~~ ~~---~ ~~-------~ ~~---- ~~------~~ ~~~~~~ 

11.0 5795 70 0 
-----~ ~ ~ ---- -~ ~ ~ ~ ~ ------~ ~ ~ ~ -------~ 

12.0 5895 50 0 
~~--~~~ ~~-~~~ ---~~~ ~~--~~~ 1------+------+ 

13.0 5625 90 0 

14.0 5922 40 0 
~~-----+--------j ~~-------~ ~~------~~ ~~----I~~ ~~------~~ 

15.0 5760 50 ~ 6 No recovery 5.0 5.3 

Page 2 of6 
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Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

n i ~~~~~': Sample Static. 

I Description Depth i Gamma StatIc ~eta I ' I Core Scan (Standard, Interval of· One. Minute One, Minute 
i Core Scan Reta Field Sample, e.g., Count Count 

Depth! Gam~a . Reading Duplicate, 1.0-2.0; 3.5- (cpm) (cpm) 
(Feet) Readmg cpm MSiMSD, 4.5, etc. 

(cpm) i QA Split) 

16.0 
- ----- --

17.0 5835 40 
----- ---

5619ti° 

5496 70 
n~ __ ~__ I ~~--

60 1 ~: 1 ,,~ 1---+ 
21.0 6005 90 

22.0 

23,0 
t----

6291 

6355 ----t-~18100 '1----1 
25.0 

26.0 

27.0 

i 28.0 

29,0 

30.0 

31.0 

32.0 

6022 

5961 

5895 

5632 

5677 

5944 

5909 

5882 

50 

70 

100 

90 

70 

60 

110 

120 

i Core 1.0. Number I IA4~8 

Standard 
I 

26.2 ~. 27.2 
I 

5783 

'" ... ... I 
Standard 29.60 - 30~ 5613 

________ n~ 

------- - ----- -- -- ----------

______ n - - - ---------'---

Standard 32.0 33.0 5585 

Page 30f6 

72 

59 

63 

PID 
Re.ding 

o 
o 
o 

Sample I.D. Number 

~-+""-~~~ ... ____ ~~~n 

0 

0 No recovery 20.0 20.9 

0 

0 

0 t------_____ 'n~n" 
0 

0 

0 TLS-SB-IA4-8(26.2-27.2)0301 IO ---., 
0 

+~-
0 

0 

= -o _ 
.- ~ 401 

~ ~ -
~~i 
o = ~ 
U.S ~ 
:II .la .c 
'E.!!e e Q = 
Jl Z 

, . 

3 TLS-SB-IA4.8(29.6-30,6)030110 
--1-1 -- n __ ~_~~ __ --~~~----------+---I 

0 

0 

0 TLS-SB-IA4-8(32.0·33.0)030110 5 
-- -----------
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Depth 
(Feet) 

Core Scan 
Gamma 
Reading 

(cpm) 

I Core Scan 
Beta 

Reading 

cpm 

33.0 I 5784 90 

I 34.0 5445 60 + 
35,0 5665 JOO 

36.0 

37.0 

38.0 

~~~~-

5821 50 

Sample 
Description Depth 
(Standard, Inte,.."alof 

Field Sample, e.g~'t 
Duplicate, 1.0-2.0; 3.5-
MSfMSD, 4.5, etc. 
QA Split) 

-~ Static 
Gamma SIatic Beta 

Sample 1.0. Number One Minute One Minute PlD 
Count Count 

Reading 
(epm) (cpm) 

Refusal @ 36.6 

39.0 ~: I--- ------(I Im~m_ 
r----- .------ --------

42.0 __________ . 

A ______ 
43.0 

44.0 r----+----~----_+----~~-
45.0 

I ------------'f----+------t 
46.0 

47.0 i 

[Cor~i.J).N;;mbc .. - I IA4-8 

Page 40f5 

= ~ 
o _ 

.~ ~ u 
!:l .. -=l-;l Q=-
U.2 t 
..!!: .ia ,t:I 
c."'S e Q :::J 

Jl Z 
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Pon Allen, LA 70767 

SOIL CORE GAMMA SURVEY FOR;\1 

Note 1 

IA-! through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will he collected per soil boring location. In 
these borings, each sample collected will include a One fool segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of lb. boring) at the following locations: 

l. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the fll'S! foot of native soil helow the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest heta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foOl of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval shOUld be selected using the 
following decision tree: 
a. A one foot sample centered around the core arca with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the horing (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will he from the first 6 inches of soil heneath the current road bed material [I.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on I,;SACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth ofthe boring), then the sample will be from the boltom One foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following dedsion tree: 
a. A one loot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 5 of5 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM·3·6·1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-9 

SOIL CORE SURVEY FORM 
Project ]\iame: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP·0003 

Delivery Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit' 3·3·10 
Time of Activity 11:00 
Surve or Name John Holmes 
Sam ler Name Mike Carlin 

Bore Hole Location (As listed in the SAP, Vol. I 
Was the bore hole re-Iocated due to refusal'l 
(Circle either Yea. or No) 

Northin 
1093054.43 

Yes 

Survey Instrumentation 

Eastin 
1066312.89 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221 i 190170 Ludlum 12 i 229306 
Detector Model and Serial No. Ludlum 44· I 0 I PR242823 Ludlum 44·9 / PR 191714 
Calibration Due Date 10·19-10 10·28·10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ cpm 

Notes Bud Comments: 

Backgrounds: Gamma: 733i cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: -=_% 0:2: >19.5 % 

IhS: --''-- ppm co: _0_ ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3-3-10 
Date 

3-3-10 
Date 
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- - ---------

Core Scan 
Depth Gamma 
(Feet) Reading 

«pm) 

0_0 
- -----------

~::l 
7756 

7395 

2.0 7830 

3.0 7938 

4.0 7770 

5.0 

6.0 
--------

7.0 7917 

8.0 SOlO 
--------

9.0 8130 

10.0 

11.0 8072 

12.0 7837 

13.0 7695 

14.0 7172 

15.0 

i 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

I Sample 
Core Scan ' Description Depth 

Beta (Standard, Interval of 
Reading Fi~ld, Sample, e.g., 

Duphcate, i 1.0..2.0; 3.5-
<pm i MSIMSO, i 4.5, etc. 

QA Split) J 
I 

60 Standard ! 0.2- 0.8 
~~~~~--

60 

SO Standard 1.8 2.8 

80 Standard 2.8 3.8 

120 

120 

120 

110 Duplicate 9.0 10.0 
- - - - -------------

----- ---------

100 

80 
---------

80 

60 
-------

---------------

e: ~ 

Static .~ ~ ..... 
Gamma Static Beta -" " '" .. -"::r.- 0 

One Minute One Minute Sample LD. Number o=~ 
Count Count 

PID U.2 Iro. 

Reading " ~ " 
(epm) (cpm) 

- .- ..Q 0."-
E " t: Q = 
" z ff) 

-----------

0 No rccovery 0.0 - 0.2 

6983 41 a TI.S-SS-IA4-9(0.2-O.8)030310 I 

0 

7220 63 0 TLS-SB-IA4-9(I.S-2.S)030310 5c 

7197 88 0 TLS-SB-IA4-9 (2.8-3.8)030310 Sc 

0 

0 No recovery 5.5·- 6.5 

0 ~ 

0 

0 

7175 71 0 TLS-SB-[A4-9 (9.0-[0.0)030310 4 

0 No recovery [0.0 -- 10.3 

0 
--- -------

0 I 

-I _ ...... i 

0 
- - - - - ---- -------- - --

0 

1 
- - - - - ----- ------

0 No recovery 15.0 - 15.3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

I _,J~-
Sample 

. Core Scan Description 
C~re Scan Bet. (Standard, 

,Depth Gamma Reading FIeld 
(Feet) Reading i Duplicate, 

(CillO) Cpltl! MSIMSD, 

16.0 I 7672 , 120 

I QA Split) 
.. . -------+--

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

One Minute 
Count 
(cpm) 

Static Beta 
One Minute 

Count 
(cpm) 

PlD 
Reading 

, 0 

Sample I.D. Number 

= ~ 
Q -.~ fa 
~t-c:l 
Q=~ 
U.2 t 
4i .;a "Q 

Q.~e 
" Ci = J5 Z 

5 17.3 -18.3 I 7183 60 01 TLS-SB-IA4-9(17,J-1-8.3j03031O 
-----11- 1-----------------+----1 

I 
17.0: 76(}O -I 140 I Standard j 

~;~~~::r" ~ I:: .. t-I------ti-----t-----t--
------ .-+~-- +---

No recovery 20.0 22.7 
--------------~------
~ 

-------

l 
--f----+---- t-----t------t-----t------t----t--------------~If___---

23.0 8103 100 

IM:o 7864 100 

27.0 

~--, 1 
25.0 I 
Mn N 

------ -----
Refusal @ 25.0' 

----l-I --=-----~ 

r28.0 

i 29.0 

~ 

-------------l ---+ 
"i A -l -+ 
I ' i 

31.0 

32.0 
--+--~-----+----- .. ~ .~-

I 
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[C!i!eI.D. Number IIA4-9 
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Note 1 

IA·I through IA·S Sampling Protocol 

Soil borings will extend through the land fill wa.te to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one loot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches ofth. current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first footjllst inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three tixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA·6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
loeations: 

I. The core surface [i.e., the top 6 inches ofthc current landfill surface (0.0 O.S feet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe intermce between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first fnot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom One foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of tho above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interlace) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interlace, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professionaljudgmenL 

Page 4 of 4 
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ARSEC 
2909 North River Road 
Port Allen LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-10 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract ]'Iio: W9I2P4-07-D.o009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name nd. FUSRAP Landfill 8"'it"'e _____ -I 

3-3-10 
09:00 
John Holmes 

~:..c.;.;~'7:'="-- -------------EM"'j"'k'"'e Carlin 

Bore Hole Location (As listed in the SAP, Vol. I) 
Was the bore hole re-Iocated due to refusal? 
Circle either Yeas or No) 

Northin 
1093054.43 

Yes 

Survey Instrumentation 

E~stin 

1066210.59 

~ 

Instrument I 
Meier Model and Serial No. Ludlum 2221/190170 

Instrument :1 
Ludlum 12 1229306 !!!.!'------l 

Detector Model and Serial No. Ludlum 44-10 1 PR242823 Ludlum 44-9! PRl9l7l4 
Calibration Due Dale lO-l9-W 10-28-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: _ .. ~~ cpm 

Notes and Comments: 

Backgrounds: Gamma: 6118 cpm (Ludlum Model 2221) 

Beta: 34 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

_0_ ppm co: _0_ ppm 

h' OTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3·3-10 
Dale 
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I 

ARSEC 
2909 North River Road 
Port A 11en, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 

0.5 6343 

(0 6520 

2.0 6575 

3.0 6112 

4.0 6478 

5.0 

6,0 

7.0 

8.0 7218 

9.0 6549 

10.0 

11.0 6343 

12.0 6305 

l3.0 6609 

14.0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

.. 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

<pm MS/MSD, 4.5, etc. 
QA Split) 

.. 

120 Standard 0,6 1.1 
--

60 I ! .. 

140 Standard 2,0 - 3.0 

100 Standard 3.0 4.0 
_T ___ .. 

100 Standard 4.0 5.0 

I ---- ----- --
90 Standard 7.8 8.8 

60 Standard 8.8 9.8 

140 I 
110 

120 

---------------------

Static I " .S Q,I;:-
~ " .. Gamma 'Static Beta ~ .. ~ 

One Minute i One Minute 
-E- Q 

Sample I.D. Number o=~ 
Count Connt PID U.9 "" 

Reading ~ ,:0 .! 
(cpm) «pm) e.. ~ e 

e Q " ,;: Z 

0 No recovery 0.0 - 0.6 

5994 53 0 TLS-SS-IA4-10(0.6-1.1 )030310 I 

0 

6090 58 0 TLS-SB-IA4-1 0(2,0-3.0)030310 5 
---------- -- - - - - - - - - ---------------- --

6235 75 0 TLS-SB-IA4-1 0(30-4.0)030310 5c 

5995 82 0 TLS-SB-IA4-1 0(4.0-5.0)030310 5c 
---------- -- - - - - - - - - ---------------- --

0 No recovery 5.0 7.8 • 

---------------------

0 ~ 
- - - - - - - - ---------------- --

0 1 
- -------- c------- ---------------------

6377 56 0 I TLS-SB-IA4-IO(7,S-S.8)Q30310 4 
- - ----------- ---------- -- - - - - - - - - ---------------- --

6096 60 0 i TLS-SB-IA4-10(S,8-9.S)03031O(Chcmical) 
- -------- c------- ---------------------

No recovery 10.0 12.2 
- - - - - - - - ---------------- --

~ 

No recovery 14.0 . 19.1 

~ 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth (;otmma 
(Feet) Reading 

(epm) 

16.0 

17.0 

1&.0 

19.0 6405 

20.0 6548 

21.0 

no --------23.0 

24.0 

25.0 

26.0 

27.0 

28.0 

29.0 

30.0 

3[,0 

32.0 

Form HPM-J-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scali Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

80 

120 

-------- ----------

-------- . 
N 

----------

- - - ---------

i 

Static 
Gamma Static Beta 

Olle Minute One Minute 
Count Count 

PID 
Reading 

(epm) (cpm) 

--------- - --._-

A -------- ----
i 

Page 3 of4 

I Core I.D. Number I IA4-10 ~ 

~ 

= ~ 

.S il.I'-
-"S ~ ... Q 

Sample [D. Number -'"'7: '0=...,:... 
U 0 ... 
~':;J ~ 

- .- .Q 

""lie 
5 Q '" 
~ z: 

No recovery 14.0 19.1 
~~~~ ----- -_ .. 

~ 
- - - --------- --------

~ 
----- -_ .. 

Refusal @ 21.0' 

------- -----

------- -----

----

----- ------- -----

- - - - -------

~ ---- -----
-----------
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GA\1MA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings. each sample collected will include a one foot segment of the boring (except for the cores surface. which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [Le., the top 6 inches oflhe current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landlill waste 
4. A one loot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest sean 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professionaljudgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample eentered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to • depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a One foot segment 
of the boring (except for the cores sulfuee, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surfuce [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. lfthe boring location is on 
the access road. then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A~R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4. A one foot sanlple centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following deeision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A onc foot sanlple centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SliRVEY FORM 

Project Name: 

70767 

Soil Core I.D. Number: IA4-11 

SOIL CORE SURVEY FORM 

Operable Unit Remedial 
Investigation 

Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-DOO3 

Surface slatic gross gamma counts (one minute count), before bore hole drilling:]l(J~~ cpm 

Notes Comments: 

Backgrounds: Gamma: 6643 epm (Ludlum Il-fode12221) 

Beta: ---=!:Lepm (Ludlnm Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >195 % 

o ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surfuce and ends at the fill/native &oil 
interface. 

2-26-10 
Date 

2-26-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

iT.re&an 

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Depth Gamma Reading Field Sample, c.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

--------

0.0 j 

0.5 

1.0 

2,0 6652 100 Standard 0.8 -- 1.3 

3.0 638'1 80 

4.0 6397 60 

5.0 6384 80 

6.0 6433 100 
- - - --------- --

I 7.0 6456 60 
... 

I 8.0 6307 60 
I - - - - -------- --

9.0 6095 80 
-----------

10.0 

11.0 6472 80 

12.0 6580 100 Standard 12.2 - 13.2 
I 

13.0 6481 100 Standard 13.2-14.2 I 
14.0 6216 80 

15.0 
I 

[CoreI.D. Number I IA4-11 

I 
c 

Static .: :u :::-- .... 
Gamma Static Bela .... -.!!E-0 

One Minute One Minute Sample 1.0. Number oc~ 
Count Count 

pm U.S ... 
Reading ~ ", >1.1 

(epm) (cpm) 
_.- .J::i 
Q.~e 
e ~ " 
~ Z 

- - - - --- -----

0 No recovery 0.0 0.8 
- - - -------- --

0 i 
0 i 

~--- - - - -------- --

595] ! 66 0 TLS-SS-IA4-11(O,8-1.3)022610 1 
------ ----------

r 0 

0 

0 

! 0 i No recovery 5.0 -5.5 
c-------

0 

0 
- ----- -------

0 

0 No recovery 10.0 - 11.2 
- ------ ------

0 i 

- - - - ------- ----
6043 68 0 TLS-SB-1A4-11(12,2-13.2)022610 4 

6238 60 0 TLS-SB-IA4-11(l3.2-14.2)022610(Chemical) i 

I ------ '1=1 I No recovery 15.6 16.0 

Page 2 of 4 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

- --------------

! 
Sample 

Static 
Core Scan Uescription Depth I Gamma Static Beta 

Core Scan (Standard, Interval of Beta 'One Minute Olle Minute 
Oepth Gamma Reading Field Sam pie, e.g., 

Count Count (Feet) Reading Duplicate, 1.0-2.0; 3.5-
(epm) (epm) 

(epm) cpm MSiMSD, 4.5, etc. 
QA Split) 

16.0 6079 80 
-

17.0 6428 i 60 

18.0 6563 100 

19.0 6250 100 

20.0 i 

21.0 I 
22.0 

23.0 

24.0 6156 80 

25.0 5965 80 

26.0 6999 60 Standard i 26.0 27.0 6351 62 
-- --

27.0 6311 100 Standard 27.0 28.0 6122 60 
- - -------------

28.0 6291 100 
-- -----

29.0 6330 J20 Standard 29.0-30.0 5960 72 
- - -------------

30.0 N I ---+ 
A 

Page 30f 4 

[Core 1.0. Number 11M-II 

e: ~ 

.9 ~-
~ '" '" '" .. -~ t- 0 

Sample 1.0. Number o=~ PID U " ... .- .-
Reading ..st -~ .Q 

Q,,~5 
E! Q ::I 

Jl Z 
--------------

0 

0 

0 

0 

0 No recovery 20.0- 24.0 

0 ~ 

0 ~ 

0 ~ 

0 

0 

0 TLS-SB-IA4-11 (26.0-27.0)02261 0 3 

0 . TLS-SB-IA4-11(27.0-28.0)02261O 50 

0 
------

0 TLS-SB-IM-ll(29.0-30.0)02261O 5 

, 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-J through lAoS Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample ITom the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e., the highest scan 
reading is in either the top 6 inches, or al the saturated zone interfuce, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the cOre area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface. or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of lhe 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the eores surface, which will inclUde approximately the top 6 inches of tho boring) at the following 
locations: 

The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be ITom the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the s0il like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample fTom the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the cOre area where the gamma instrument registered the highest reading. tfthe 
highest gamma instrument reading interval is the same as any nfthe above two fixed intervals (I.e" the highest scan 
reading is in either the top 6 inches. or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one fOOl sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three frxed intervals (i.e., 
the highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one fOOL sample centered around the cOre area with the second highest beta reading, or 
c. A one foot eOre sample using other professional judgment, 

Page 4 of4 
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ARSEC 
2909 ~011h River Road 
POIt Allen LA 70767 

Forn1 HPM·3·6·1 
SOIL CORE GAMMA SLRVEY FOR\1 

Soil Core J.D. Number: IA4-12 

SOIL CORE SURVEY FORM 
---~----------~---.---.,...,....~-. . ..................... -

Project Name: I Tonawanda FUSRAI' Landfill Site Task Description: Soil Core Gamma Survey 
! Operable Iillil R,'mcdial 
i Invcstigation 
I 
I 

Contract No: W9IlN-07-D-0009 ARSEC Job Number: Federal···HP-0003 

Deliverv Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activitv ", A t--=~~=~-----.- .... 
Time of Activitv "fA 
Surveyor Name \if A 
Sampler Name ,,; A • 
~~~~~-------------~~-------.-.-.+-------~ 

Bore Hole J.o~.a.tI()n (As listed in the SAP, Vol. I) 
Was the bore hole r<-Iocated duc to rdu,a)'! 
(Circle either Yes or No) 
Notes and Comments: 

l\orthin~ Easting 
1093156.72 1066517.48 

No 

Corehole IA4·12 was omitted due to the town's cunent contractor placing a large pile of fresh 
soil at this location, With lhc USACE's concurrence, the hole was not drilled, 



             I- 451    

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: lA4-13 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Sun'ey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliverv Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit· 3-30-10 
Time of Activitv 10:35 

Zach Hill 
Joe Cra' 

Northin Eastin 
Bore Hole Location As listed in tbe SAP, Vol. 1 1093156.72 1066210.59 
Was the bore hole re-Iocated due to refusal? No 
(Circle either Yes or No 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No, Ludlum 2221 ! 190191 Ludlum 12 i 186707 
Detector Model and Serial No. Ludlum 44-10! PR240366 Ludlum 44-9 ! PR 153297 
Calibration Due Date 2-23-11 10-8-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 9866 cpm 

Notes and Comments: 
Backgrounds: Gamma: 8208 cpm (Ludlum Model 2221) 

Beta: -=!.L cpm (Ludlum Ylodel 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20,9 % 

---,,--ppm co: _O_ppm 

NOTE: Walk over scan after coring < 8K cpm. LAWs of equipment/sample area <100 cpm. 
NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface, 

3-30-10 
Date 

3-30-10 
Date 
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ARSEC Form HPM-J-6-1 
2909 North River Ro.d 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

-- -------

Sample 
Description Depth 

Stalic 
Core Scan Gamma Statk Beta 

Core Scan Beta (Standard, Interval of 
One Minute One Minute 

. Depth Gamma Reading Field Sample, e.g., 
Count Count I (Feet) Reading Duplieate, 1.0·2.0; 3.5-

(epm) 
(epm) <pm MSIMSD, 4.5\ etc.. 

(cpm) 

I QA Split) 
------- ---- - - - ---------

! 0.0 
----_ .. 

0.5 8125 100 ! Standard 0.7 L2 7805 66 
----.. 

1.0 8311 100 
! -----_ .. 

1.0 7815 80 
- -------- - - - - ---------

3.0 8272 80 

4.0 8600 100 
.. --------

5.0 
.~ ... , 

6.0 8421 140 Standard 6.4 - 7.4 7953 55 

tft 
- --- ---

! 
8658 ' 140 Standard 7.4-8.4 7903 83 

------~----

8327 120 
---- --_ .. 

I 9.0 8801 100 Standard 9.0··10.0 7892 69 
----_ .. ~~-- -

[0.0 

11.0 
, _ .. --

12.0 
I 

--------

13.0 8417 100 
~---.. ----- ----

14.0 8340 120 Standard 14.0-- 15.0 8229 1-" 50 ------ .. 

IS.O 7690 80 
----- ----

Page 20f4 

I Core J.D. Number riA4--=lj 

---------- ------
:--:l 
.! ~ -: j 
U I". ..... , 

Sample 1.0. Number ~""l i ~ c ~ 
PID U.S: 1.0 

Reading " " " - .- -0 
Q.. a:: E i 
E Q ::t i 
JJ Z i 

---- --------

0 No recovery 0.0 0.7 
I 

0 TLS-SS-IA4-13(0.7-12)0330 10 

0 I 
-----_ .. 

i 0 
- ---- ------

0 , 

--
0 

0 No recovery 5.0 - 6,4 

0 TlS-SB-[A4-13(6,4-7,4)033010 5 

0 TLS-SB-IA4-J3(7 .4-8.4)0330 10 S. 

0 

0 TLS-SB-IA4-13(9.0·JO.O)033010 4 

0 No recovery 10.0 - 12.5 

0 t 
0 ! ! ------------ ------ -----
0 

-----
0 TLS-SB·IA4-13(14.0-IS.O)033010 Sb 

-----------------

L 0 
- - - -------- ------ ... ---~ 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

«pm) 

16.0 

17.0 '-..... 
18.0 ~ 
19.0 

20.0 

21.0 

22.0 

23.0 

24.0 

25.0 

26.0 

27.0 

28.0 

29.0 

30.0 

31.0 

32.0 

Fonn IIPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Description Depth Core Scan Gamma Static Beta 
(Standard, Interval of Beta One Minute One Minute 

Reading Field Sa mple, e.g., 
Connt Count 

Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) cpm MSIMSD, 4.5, etc. 

QA Split) 

~ .. 
~ 
~ 

"-
N 

~ 
~ 
, ~ 

"-

A ~ 

! 

l 
Page 3 of4 

·······----T-

Sample LD. Number 
PID 

Reading 

0 Refusal @ 16.8' 
- - - - - - - - -------------

I 
J 

I 

- - - - - - - - -----------------

--

~ 
i ~ 

~ 
~ 

I 

! 
--

~ 

I 

[<:;;;:;1.0. Number I IA4-13 m----r 

I 
" ~ o _ 

'':; ~ q.I '" ... -~~o 
Q=~ 
U Q ... .- ... .s: -5 ..0 

. ~" e I Q" 
Jl Z 

----- , 

I 

~ 
~ 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [I.e., the top 6 inches of the current landftll surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the ftrst foot just inside the saturated lone 
3. A sample from the ftrst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e .• the highest scan 
reading is in eirher the top 6 inches. or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the ftrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the ftfth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading. 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A One foot core sample using other professional judgment 

IA·6 Sampling Protocol 

Soil borings will extend through the structural ftll placed by the Town of Tonawanda to a depth of 12 fect beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and wi 11 consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. lfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated lone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two ftxed intervals (i.e., the highest sean 
reading is in either the top" inches, or at the saturated z()ne interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any oflhe above three fixed intervals (i.e .. 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SCRVEY FORM 

SoH Core l.D. Number: IA4-14 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

: Operable Unit Remedial 
, Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliverv Order: 0003 
S::it~e ~N::;a;:m:=e,::--::-______________ ~T~o,:"n7a;:-wanda FUSRAP Landfill Site 
Date of Activitv 3-2-10 
Tilll~,ofActivilL _____________ +-;I'::-;-:c::3,,;O-;-; ______ t-_______ _; 
Surve or Name John Holmes 

~Sa~m~~le~r~N~a~m~e~ _____________ -+~M~i~ke~C'~~~71~in~~ ___ ~ __ ~~~ ___ , 
Northin Eastin 

Bore Hole Location As listed in the SAP, Vol. I 1093156.72 1066210.59 
Was the bore hole re-Iocated due to rerusal? 
(Circle either Yeas or No) 

Survey Instrumentation 

No 

r----------------,----- Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 I 190170 Ludlum 12 / 229306 
Detector Model and Serial No, Ludlum 44-10 i P-,R2=4::.2::::82:.:3~ ___ t-?L:;:u:;;dl::;u",m;-;4~4:...-,,-9:.../ "-P'-'RccI9'-lo:7-'1..:.4 ____ -; 
Calibration Due Date 10- I 9-lO 10-28·10 
Detect"r Window Open or Closed ... L.:.:=en'-___ ~ ______ .J...:..N:.:.A:.... __________ _; 

Surface static gross gamma counts (one minute count), before bore hole drilling: .2N~ .. cpm 

Notes and Comments: -------; 

Backgrounds: Gamma: --.2480 cpm (Ludlum Model 2221 ) 

Beta: 58 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: >19.5 % 

__ 0_ ppm co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3·2·\0 
Date 

Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
Core Scan Beta (Standard, Interval of 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(epm) cpm MS/MSD, 4.5, etc. 
QA Split) 

0.0 
I-

~ l.0 ! 

2.0 

3.0 

4.0 

5271 

5014 

50 Standard 1.0-1.5 I 
70 

40 l~" ...• 
80 Standard 5898 

5.0 

6.0 

7.0 5156 60 Standard 7.5 .. 8.5 

8.0 5704 40 

9.0 5602 70 

10.0 

11.0 

12.0 5193 60 

13.0 6220 90 Standard 12.0 .. 13.0 

14.0 5205 50 

15.0 I 

Static 
Gamma Static Beta 

One Minute On. Minute I 
Count Count 
(cpm) (epm) 

492Zl- 63 

5129 53 

5177 57 

5 lOG 40 

Page 2 oD 

:cor;; 1.0. Number J.! ..cIA,,4"'--'.1,,4 ___________________ _ 

PlD 
Reading 

- - - ---

0 

0 

0 
.. _-

0 

0 

0 

0 

0 

0 

0 

Sample I.D. Number 

_ ... 

No recovery 0.0 I.() 

t 

TLS-SS-IA4-14( 1.0-1.5)03021 0 

TLS-SIl-l A4-14(4.0-5.0)030210 

No recovcry 5.0 .. 7.5 

t 
TLS-SB-IA4-14 (7.5-8.5)030210(Cbcmical) 

No 10.0 .. 12.0 

TLS-SIl-IA4-14( 13.0-14.0)03021 0 

c ~ 
c _ 

:::: ~ ~ " ... -~r-:i 
" c ~ 
U.2 ~ 
.£ .:a ..Q c..aze 
5 Q " 
~ Z 

5 

4 
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ARSEC Fonn HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SLRVEY FORM 

;\/ote 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L The core surface [i.e" the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the satunated z,one interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. [fthe highest beta reading interval is the same as any ofthe above four fixed intervals (Le., the 
highest scan reading is in either the top 6 incbes, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fiftb sample interval should be selected using the 
following decision ITee: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b. A aile foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 teet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surfuce, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 _ .. 0,5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the ftrst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base], The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey FOlID, 

2. A soil sample from the ftrst foot just inside the saturated zone. If the saturated zone is not reached in the boring (i,e" 
it is deeper than the tennination depth ofthe boring), then the sample will be from the bottom one foot of the boring, 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4, A one foot sample centered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the follo\\;ng decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM·3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 

70767 

Soil Core I.D. Number: IA4-15 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda fUSRAP Landfill Site : Task Description: Soil Core Gamma Survey 

Operable lInit Remedial 
Investig. lion 

Contract No: W912P4-07-D-0009 ARSEC Job Number: federal-HP-0003 

Order: 0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: ..2QllL epm 

Noles and Comments: 

Backgrounds: Gamma: 5519 cpm (Ludlum Model 2221 ) 

Beta: 28 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-1-10 
Date 

3-1-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 

Core Scan (Standard, Interval of Beta 
Depth Gamma Reading Field Sample, e.g., 
(F'eet) Reading Duplicate, 1.0..2.0; 3.5-

(epm) epm MS/MSD, 4.5, etc. 
QA Split) 

0.0 

0.5 I 5623 60 Standard 0.7 1.2 ! ------ ------_ .. 

1.0 i 6108 100 Standard 1.2 - 2.2 

2.0 6399 80 Standard 2.2 3.2 

3.0 6237 60 Duplicate 3.2 4.2 

i 4.0 5396 100 

5.0 
--

6.0 

7.0 

S.O 

9.0 6106 60 
-_ ... 

10.0 
-----_ .. 

11.0 
--_ .. -- c-····· 

12.0 
------ -----

h:: I 
5613 100 

Chemical 
13.0 14.0 

Du~licalc 
---

---

...... 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 

PID 
Reading 

(cpm) (cpm) 

0 

4934 54 0 

5165 59 0 

5471 62 0 

5437 73 0 

0 

! 0 

i 0 

0 

0 

0 

0 

0 
..... ------- -------

0 
... _-- f--... 

5218 55 0 , 

0 

0 

Page 2 of4 

[Core \.D. Number 11M-IS m ____ _ 

-------------_ .. 

" ~ 
o _ 

.- " - " " " ~ -~ f- 0 
Sample t[). Number '0 c~, 

U 0 ~ .- " .== .~ ..Q 

Q.~e a Q ,. 

'" z 
'" 

No recovery 0.0 - 0.7 

TLS·SS-IA4-1 5(0.7-1.2)0301 I 0 I 

TLS·SB-IA4-15(1.2-2.2)030110 5 

TLS·SB-IA4-15(2.2·3.2)030110 4 

TLS·SB-IA4-15(3.2-4.2)030 II O(Chemical) 

No recovery 5.0- 9.1 

I ! 

! 

! 

- - - - -----------

No recovery 10.0·· 13.0 
----- ---------

! 

! 
------ ------_. 

TLS-SB-IA4-15(13.0·14.0)030110 5b 
---- - -----------

----- ------------
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ARSRC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

-------- r ~~ 

Sample 
Static 

Core Sean Description Depth 
Gamma Static Beta 

Core Scan (Standard, Interval of Bela One Minute One Minute 
Depth Gamma Reading Field Sample, e.g., Count Count 

PID 

I 
1.0-2.0; 3.5- Reading (Feet) Reading Duplicate, 

(cpm) (cpm) 
(cpm) .pm MSIMSD, 4.5, etc. 

QA Split) 
r - - - -------- ~ ~ ~ -~~ -------- -

16.0 
~-

~~~~~ ~~~-~~~ -- ---~~ 

17.0 ~ 
--...--.... 18.0 

"-...~ ~ 
i~ 

~ ~~ 

19.0 - ~ 
20.0 ~ 

r~~ 
'-

-----

21.0 ~N 

22.0 ~. 
~~ 

23.0 !~ , 
- -------

24.0 A "'-
.............. 

~--~ I~ 

25.0 ~ 
- -------

~ 26.0 
--------

27.0 
- - ----------------

28.0 
~ ~~ 

29.0 

30.0 

31.0 
----

~ 

32.0 
---------~--------

Page 3 of4 

I Core I.D. NUl1!bc,. [IM-15 

" ~ 

.S ~,-- .. " ... -~ ~ Q 

Samplel.D. Number oc~ 
U '" ... .- .. .2 .~ ,.Q 
",,,, 5 
a ~ " Jl Z 

---------- -----
Refusal @ 16.0' 

--------- ---- ------~~ 

- ---

j 
------~~ 

I I ! 

i 

~ I 
~ 
~ 

- - - ---------

~ 
~ 
~ 
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lA-I ,nrougn IA-;' ~ampung rrolOCOI 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L The core surface [i.e., lhe top 6 inches ofthe current landfill surface (0,0 0.5 feet bgs») 
2. A soil sample from the tirst foot just inside the saturated zone 
3. A sample from the tirst fOOl of native soil helow the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at Ibe satorated zone internee, or in the first loot of native soil) then the 
fourth sample interval should be selected allbe second highest gamma reading, or by olber professional judgment. 

5. A one fOOl sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four tixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the tirst foot of native soil, 
or in the area of the highest gamma instrument reading) then the tifth sample interval should be selected using the 
fol1owing decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the struclural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
srructural fill. The entire length of the soil cores, including those in the structural fill, will he scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collecled per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surmce [i.e., the top 6 inches of the currentlandtill surface (0.0 0.5 reet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath Ibe current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and Ihe soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample deplb will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the tirst fool just inside the satorated zone. If the saturated zone is not reached in the boring (i.e" 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i,e., the highest scan 
reading is in either the top 6 inches, or at the satorated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where Ibe beta instrument (i.e., beta scintillator) registered the 
highest heta reading, Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e .. 
the highest scan reading is in either the top 6 inches, or atlhe saturated zone intermce, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered aroand the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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r-________________ S_'o_il_~_'o_r_e_l_.D __ .N __ um ___ be~r~:l=A=~==l=b ________________ ~ 

: Project Name: 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: : W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

0003 
• Site Name _____________ -t-;T~o;:n;:a7w;;=:.anda FUSRAP Landfill Sito _____ -I 
: Date of Activity 2-26-10 
I Time of Activity . 10:50 ____ -( 

Surv. or Name -------------EJo"'h"'nc:;Hc;o-;lc-m-e-s-----+---

Sam ler Name Mike Carlin 
North!n Eastin 

Bore Hole Location (As li!ted in the SAP, Vol. I) 1093259.02 1066415 
Was Ibe bore hole re-Iocated due to refusal? ~ No 
Circlc .. ".ither Yes or N0'L) ___________ L... ________ -L ________ --l 

Survey Instrumentation 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221 i 190170 Ludlum 12 i 229306 
Detector Model and Serial No. Ludlum 44-10 ! PR242823 Ludlum 44-9! PR191714 
Calibration Due Date J()·19-10 10-8-10 
Delector Window 0 en or Closed o en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: .:JJ.2L. cpm 

Notes and Comments: 

Backgrounds: Gamma: 8051 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlwn Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % _.:..> ... 1.<.9~.5,--_% 

ppm co: ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 
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I 

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

00 
---

0.5 8253 
----

1.0 8338 
-. 

2.0 7880 

3.0 8265 
-

4.0 8324 

5.0 

6.0 7580 
---

7.0 8740 

8.0 8400 

9.0 7785 

10.0 

I LO 7830 

12.0 8093 

13.0 8915 

14.0 8092 

15.0 

l
----------
Core J.D. Number 

forn, HPM-3-o-1 
SOIL CORE GAMMA SURVEY FORM 

'.m."~ Static 
------Tg;1 

Description Depth 
: .- \'!j 

Core Scan 
' .... <I >Q.i 

Gamma Static Beta ] ~ '" Q j 
8eta (Standard, ,Interval of 

One Minute One Minute Sample I.D. Number ·=!-<z· 
pm ' 0 c_ 

Reading FIeld Sample, e.g., 
Count Count V.S, 10.. 

Duplicate, ! 1.0-2.0; 3.5-

I 
Reading .!: .~ A 

(cpm) (cpm) Q,.~e cpm MSIMSD, 4.5, etc. e C = 
QA Split) 

+ 
Jl z 

- - ------------ -- ---
I 0 No recovery 0.0 - 0.2 I --,-- ----t 

40 Standard 0.2 -0.7 7639 i 77 0 TLS-SS-IA4-1 6(0.2-0.7)02261 0 1 
----- - - ----- - - - - ----------- --

60 0 
- - - - - ---- -----

100 0 
- - - - - ----------- --

90 0 

110 Standard 4.0- 5.0 7763 65 0 TLS-SB-IA4-16( 4.0-5.0)022610 S 
- - - - ------------ --

0 No recovery 5.0 - 6.3 
! 

60 0 
! 

70 Standard 7.0-8.0 7919 75 0 I TLS-SB-IA4-16(7.0-8.0)022610 Sa 
.. ._---------

40 0 

90 0 

0 No recovery 10_0 - I LO 

80 0 

70 0 
.. 

80 Standard 13.0 14.0 7826 ! 72 0 TLS-SB-IA4-16( 13_0-14.0)022610 4 

90 Standard 14.0 15.0 8004 76 ! 0 TLS-SB-IM-16( 14 0-1 5.0)0226 10)Chemical 
-------------- --.-

I 0 No recovery 15.0 -25.0 I 
Page 2 of5 

f!A4-16 UU] 
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ARSEC 
2909 North River Road 
Port A lien, LA 70767 

r-----

Depth 
(Feet) 

Core Scan 
Gamma 
Reading 

(cpm) 

--------- ~--

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Deptb 
Interval of 

Sample, e.g., 
1.0-2,0; 3.5-

4.5. etc. 

-I 
Static I ~._., 

Gamma Static Beta 
One Minute 'Ii One Minute 

Count Count 
(cpm) i (cpm) 

PID 
Reading 

... 1 

Sample J.D. Number 

c 
:.§ t 
" ... ~ .. 
'0 g 
\,) .-
i'~ 
EO 
" 00 

o No recovery 15.0 ··-----______________ 4
n 

__ 
n 

o ! 
t--i-----+-------j--- --+-----+1···· 

i 190 : I I I I ( 
120~J ! I I ! 

o 

o 
o 

···+-I--n 1 

121.0 r I 

i 22.0 .~.. ..-_ ~ 
I 23.0 .. _ I 

24.0 i I I 

".0 1:·"" 1_'" ,...... -;;'0-".0 "" n ~ 
7525 40 I 

270 ~ .. 8350 90 I I· 

29.0 i 8175 60 I 
"", f-"''' ,",,' I ' 
~~l nun I I 

31.0 I o 
32.0 ~..L--I··. I-unnni I 0 

- --"-----

Page 3 ofS 

ro;;:e!.D. Numbel'_T-L..:' .... Ac:.4-..:1.::.6 __________________ _ 

! 

! 
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ARSEC Form IIPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Core Scan Beta 

Depth Gamma Reading 
(Feet) Reading 

cpm (cpm) 

33.0 i 7750 60 
----1 
34.0 8360 80 

35.0 

36.0 I~ !m 

370 

38,0 

39,0 

40.0 
------_ .. 

41.0 

42.0 

~~~~~---

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA Split) 

Depth 
Interval or 

Sample, e,g., 
1.0-2.0; 3.5-

4.5, etc. 

N 

Static 
Gamma 

One Minute 
Count 
(cpm) 

--I' 

--------~ :-
~ 

Static Beta 
One Minute 

Count 
(cpm) 

A --:.: J"---.-

PID 
Reading 

Sample 1.0. Number 

.. _-------
Refusal @ 36' ._+- . --~-------. 

--------

43.0 1 ~. 1 

44.0 
f------

~ 1 

45.0 ._, I I I I 

460 I l , 
47.0 

48.0 

49.0 

Page 4 of5 

r Core I.D. Number I IA4-16 

c 
:! t 
:G .. _l'-< 
'0 c 
V 0 

i. :~ 
e~ 

" '" 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FOReM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landlill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surfuce, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I, The core surface [i.e., the top 6 inches of the current landlill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3, A sample from the tirst toot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma insttUment registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the tirst foot of native soil) then the 
fourth sample interval should be selected at rhe second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta insttUment (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four tixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one H)()t segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at rhe following 
locations: 

I. The core surface [Le" the top 6 inches of the current landtill surface (0.0 0.5 feet bgs)], If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will he from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where rhe gamma insttUment registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (Le., the highest scan 
reading is in either lhe top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment 

4. A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma insttUment reading) then the fourth sample interval should be selected using the following decision tree: 
a A one foot sample centered around the core area with the second highest gamma reading. 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 5 of5 
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ARSEC Form HPM-3-6-1 
2909 North River Road 

LA 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4·17 

SOIL CORE SURVEY FORM 
:Name: Tonawanda flUSRAP Landfill Site Task Description, Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: flederal-HP-0003 

Yes 

Surface static. gross gamma counts (one minute count), before bore hole drilling: 3122 cpm 

Notes and Comments: 

Backgrounds: Gamma: 56QL cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

ppm co: ppm 

NOTE: Core depth on this fonn begins at the soil surfuce and ends at the fill/native soil 
interface. 

2·26·10 
Date 

2·26:lQ 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

r-i- '----,' --------

! Core Scan 
'I Core Scan Beta 

Oepth Gamma Reading 
(Fect) Reading <pm 

' «pm) 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSO, 
QA Splil) 

Depth 
Interval of 

Sample, e.g.} 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

One Minute 
Count 
«pm) 

Slatic Beta 
One Minute 

Counl 
«pm) 

1---

PID 
Reading 

~' 

Sample 1.0. Number 

c ~ 
c _ 

-.;: ~ ~ 
" ~ -"!- '" = Z oc~ 

W.!2 ;U 
" .::a ,.Q 
a~e 
e Q " .. Z 

<Jl 

~'~ I I ' I I No ~O~" '" " 
, ~79 6()" Standard 0.5··,10. 6306 - 65 ' 0 -'i TLS-SS-IA4-17(0.5-!,O)022610 1--

'1-1 --

2.0 

i---
5,0 

6.0 6307 

80 0 . 

o ,----
o 

---f,-, 
o 

----- ,- +----1 ---i-I ---,-, 

80 

, 0 
~'--,----I,-~---

No recovery 5.0 - 5.9 

I 0 .-----------
~·t 6767 160 Duplicate 'H::' "-"r"" 1-" :+ l=- TLS-SB-IA4-17(6.9-7.9)022610 
I 8.0, 6454 140 Standard 7.9-8.9 6432 77 0 TLS-SB-IA4-17(79-S.9)022610 

9.0 ' 6226 62 Stand<lTd--S.9":-9.9 ", 624S--h4()- ", 0-, TLS-SB-IA4-17(89-99)022610 

------ ----+-----. +--,--. "1--1 --------
80 10.0 6513 i o 

---------

4 

5 

5c 

fll "'--+-
~.o 6623' 60 o I I 

12,0 6624 60 

~6507, 
I , .. 

140 -+-- ,----,--f---
100 

o I 
,---~---

o I ! 

o I 
~_6~ 

I 15.0 i .. ____ _ i J J __0 !N."rccOvery 150 ' 16.4 1_ 

Page2of6 

leore I.D. Num,."b"'er'----,.J.I.:.IA=4-.:.1:..7 _______________________ _ 

~ 
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\RSEC 
:909 North River Road 
'ort Allen, LA 70767 

Form HPM·3·6·j 
SOIL CORE GAMMA SURVEY FO~\1 

-r Core Scan D!:~~;70n Depth G~~t~a Slat-ie-a-et. II ~ ~ ~ I Core Scan a (Standard, Inlervalof . . I I .. = .. *-
De h G ela F' Id S I_ One Mmule One Mmute PID Sample I.D. Number Q " ~ 

1'1 amma Reading .e amp«', e.g., C I C I U.9 ... 
(Feel) Reading Duplicate, 1.0·2.0; 3.5. ( oun) ( oun) Reading ~ .~ II 

«pm) cpm MS/MSD, 4.5, elc. cpm <pm ~ ~ ; 
~~ ~Z 

--/---"...."" .. -
16.0 6364 80 0 

.......... 1----------..... ".. . "" ...... -
17.0 6497 120 0 ...... ",,+. __ .......... -----------....... . .... "".-
18.0 6540 ]00 0 From ]8.4 20.0 

- - - - - -------------- - - - - - - - -------

19.0 0 
-..j--............. I------!--- ... " ... -+-----f."".---. f----t-------------........... . 

20.0 0 No recovery 20.0 - 23.0 -_ .. 
21.0 0 i 
----- ---

22.0 0 i 

23.0 6406 100 0 
~----+----+------------....... -.-------+---

24.0 6463 80 0 

25.0 0 ! No recovery 25.0 ··34.5 

26.0 0 i 

27.0 O~ _ ...... _-----+--------+-_. __ .. " .. +-----, ........... . 
2&.0 () ~ -_ ... 
29.0 0 i 

-------

~
30.0 j i 0 ~ I 

31.0 i 0 i . 

32.0 I _........ .. I _ 0 i I 
Puge30f6 

I Core 1.0. Number IA4·] 7 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-! 
SOIL CORE GAMMA SURVEY FORM 

---- - u-r I --. U __ - u __ 
Sample i Stat' 

Core Scan Description i Depth I G Ie Slatic Beta 
Core Scan Bela (Sta?dard, I Interval of 1 Onea::~~~le 

Depth 
One Minute 

Gamma Reading Field! Sample, e.g., I C I Count 
(Feel) Reading Duplicate, i 1.0-2.0; 3,5- tun) 

epm cpm (epm) 
(epm) MSIMSD, I 4.5, etc. i 

1_. u+ U____ u~~ Split) I __ . I __ . U __ 

33.0 ! 

34.0 5960 80 

35.0 
.~ 

36.0 
----- - ._- ------ ----- -- ------- ._--

37.0 .. -t-----.--- .-
38.0 

c------
39.0 5866 100 

1- .. 40.0 

41.0 

-i 
-- ------ --~-------

42.0 

I I 
---

43.0 ---.8= ----- ----
44.0 5980 100 

r----' . -------

45.0 
1- ----- --. 

46.0 ! 
1-----

47.0 
.-

I 48.0 6201 160 Standard 48.0 --49.0 6314 62 
- -- -

I 49.0 

Page 40f5 

,----

PID 
Reading 

0 

0 
-

0 
-----. 

0 

a 
0 

0 

0 
-_ ... -

0 
------

0 

° 0 

0 

0 

0 

0 

L~Orel.D:Nombe~r_'_-JLI~A~4~-1~7 ______________________________________________ __ 

--------- -'i 
. c 

.9 ~ =-
~ " " " .. -~~o 

Sample 1.0. Number o=~ 
t.) .s J.. 

I\) .la ~ 
"S.~e 
e Q " Jl :z: 

~- --------

No "'W"'J 25.0 - 34.5 

No ''''''''j 35.0 39.4 

________ 1 - ----- ._--

! 

! 
---

---------

No recovery 40.0 -44.2 
------- ------

! 

! I 
! -I 

No recovery 45.0 -47.5 
-------

! 

! 
----

TI.S-SB-I A4-1 7(48.0-49.0)0226 I 0 3 
--
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ARSEC Fonn HPM-3-6-1 
2909 '<orth River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

lA-I through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one toot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

L The core surface [i.e" the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instmment reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural tilL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and ",ill consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)j. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of tho interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professionaljudgment 

4. A one foot sample centered around the core area where the beta instrument (i.e.o beta scintillator) registered the 
highest beta reading. Iflhe highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface. or in the arca of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the eore area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

PageS of5 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAM.YIA SURVEY FORM 
Port 

Project 

Contract No: 

Soil Core I.D. Number: IA4-18 

SOIL CORE SURVEY FORM 
Tonawanda Landfill Site 
Operable Unit Remedial 
Im'estigalion 

W<J12P4-07-D-0009 

Task Description: 

i 
, ARSEC Job Number: 

Soil Core Gamma Survey 

Federal-HP-OOOl 

Surface static gross gamma counts (one minute count), before bore hole drilling: 8032" cpm 

Notes 

Backgrounds: Gamma: -1l8,L cpm (Ludlum Model 2221 ) 

Beta: 50 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

° ppm co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-2-10 
Date 

3-2-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma et

)_ 

Reading 
(cpm) 

0.0 

0.5 

l.0 

2.0 6840 
------

7770 
----- ---- --------

4.0 7742 

5.0 7767 
0---

6.0 
. 

7.0 ! 

8.0 7630 
1----.-1----

9,0 7809 ._-
10.0 7597 

---- -------
11.0 7681 

--

12,0 6958 
r--'-- ------

13,0 7014 

! 14.0 7587 

~o- 1---

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

I 
--

Sample 
Description Depth 

Static 
Core Scan Gamma Static lleta 

Beta (Standard, Inten-alof 
' One Minute! One Minute 

Field Sample, e.g., Reading Count Count 
Duplicate, 1.0-2.0; 3.5-

rpm MSlMSD, 4.5, etc. 
(cpm) (cpm) 

QA Split) 
--

- --~ 

- --- -- ,--

------ ---- ----
40 Standard 2.0 2.5 7295 51 

---- ----- ~-

60 

80 I 
- ---

60 I -- - ---- ------

l I ._------- -------

80 , 

100 Standard 9,0-10.0 7100 43 
--------

60 Standard 10.0 1l.0 6922 61 

60 I 

120 Standard 12,0- no 7101 65 

80 

80 

I i 
------- .- _ .. r--

Page 2 of6 

rc';re J.D. Numbe, ] IA4-18 

-
e 
.,. !J 
II .. 

Sample 1.0. Number =f-< 
PID 

OJ c 
1..1.,. 

Reading ~:~ 
eQ .. 
'" ------

0 No recovery 0.0 - 2.0 
-- - ---

0 ! 
0 1 
0 TLS-SS-IA4-18(2.0-2.5 )03021 () I 

0 

0 I 

0 No recovery 5.0 8.4 
----

0 L 
-------------

0 -oT ------- L 

---
0 ! TLS-Sll-IA4-18(9,0-1O,O)030210 4 

------- --- I 
0 TLS-Sll-IA4- I 8(1 0.0-11_0)03021 O(Chemical) 

0 

0 TLS-SB-IA4- J B( 12.0-13,0)03021 0 5 

0 
- - ---

0 

0 No recovery 15.0 16,6 
I 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

.------

Sample 

Core Scan Description Depth 
Core Scan Beta (Standard, Interval of 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

----- --- -----

16.0 
--- ------- ----- -----

17.0 7382 80 
-------- --- --------

18.0 7539 60 
- ----- -----

19.0 7706 100 

20.0 
-------- ~-- -------- ---
21.0 

----- ----- ----- ---- ,-- -----

22.0 
--- --------

23.0 , 

l¥s:~ 7392 80 Standard 24.0 - 25.0 
r---- -------~ ----- ---

-------- ----- r-- ------- ----- --------

26.0 
1---- -------- r---------

27.0 
--- ----- ------- 1------ -----

28.0 

29.0 
----- -- ---- 1--- --------

30.0 
1----- .- -----

31.0 
----- 1----- ------

32.0 
--------

[Q)re J.D. Number I IJ\4~i8 

= -.5: Q,,) ,.... - ~ ~ <:.1._ 
..2E-0 

Sample I.D. Number Q=~ 
U .S I. 

~.~ ~ 
Q. ~ e e Q = 
~ Z 

Static 
Gamma Static Beta 

One Minute One Minute 
PID 

Count Count 
Reading 

(cpm) (cpm) 

0 Nore ~covery 15.0 - 16.6 
-----

0 
-------

0 

0 

0 Nore ~covery 20.0 - 23.6 
--------

0 ! 
------

0 ! 

! 
TLS- m-IA4- I 8(24.0-25.0)030210 2 

Nore covery 25.0 44.0 
--------

0 ! 
--------

0 ! 
0 ! 

-----

0 ! 
-------

0 ! 
0 ! 

-----

0 ! 

Page 3 of6 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

,--~~~~ ~~~-

Sample St t' g :::;' 
D .. D h a IC .- <:f.j 

Core Scan escrlphon ept Gamma Static Beta "E ~ ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t S I I D N b = Z . ne InU e ne InU e amp e . . um er 0 = _ 

Depth Gamma Reading Field Sample, e.g., C t C t PID U .9 I. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( OUD) Reading i'o ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm IS Q § 

QAS~~ ~ Z 
-t-----~~ - ~ 

33.0 0 No recovery 25.0 44.0 
~-----~ -~-------~ --~--- ---~--

34.0 0 t 
-~~~-~~- ------ f- - --~~~-~~- ----- -~~~-~~-

35.0 0 t 
f---- -~~~- -~--- -~------ ---~-- ---~--------------+----

36.0 0 t 
+---~~-- ---

37.0 0 t 
----- --~~-~~- --~~-~~~ 

38.0 0 t 
-~------ --~------ -~--- ------ ---~----------_+---__i 

39.0 0 t 
-~~~-~~----+~-- --~~- ~-- ------ -~~~-~~- ---------------------+-----1 

40.0 0 t I 

41.0 0 t I 
I-----j -~--- --~--- I----~~--- ------ --~---

42.0 0 t ! 
--~~~-~~- ----- --~~-~~- -~~~-~~-

43.0 0 t 
--~~-~~~ --- --~~~~~- -------1-----

44.0 7386 80 Standard 44.0-45.0 7210 45 0 TLS-SB-IA4-4(44.0-45.0)03021O 3 • 
--~--- ~~~--- -~--------I-- --~--- -~---

45.0 No recovery 45.0 - 64.0 ! 

-------- -----

46.0 t 
f----- +-------\ --~~-~~- -~~~-~~- -~~~- -- !------- --~~~~~- ----------------+---

47.0 t 
--~~- ~-- ---f---- -~~~-~~- --~--- ---~---------------_+__---

48.0 t 
--~--- r--~~--- -~--- -~--- -------------j-----

49.0 t 
'-----~~__ - ~__ __ ~__ __~~~~~_ _ _____ 1_- _~~~_~~_ _ __________________ --'--__ _ 
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ARSEC 
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Depth 
(Feet) 

.0 
--j 

52.0 

53.0 

54.0 

Core Scan 
Gamma 
Reading 

(cpm) 

--+------
55.0 

56.0 

57.0 

58.0 

59.0 

60.0 

61.0 

62.0 
------t------

63.0 

64.0 

65.0 

66.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

-+-----

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

L Core I.D. Number 1];\4-18 

Static 
Gamma 

One Minute 
Count 
(cpm) 

Static Beta 
One Minute 

Count 
(cpm) 

Page 50f6 

PID 
Reading 

Sample I.D. Number 

No recovery 45.0 64.0 

! 

! 

! 
-
! 

! 

! 

! 

! 

! 

! 

! 

Refusal 64.0' 

= -
o _ 

;= t ~ 
Col I. 0 
~E-oz 0=_ 
U.9 t 

Q.I .:!.l J:; 

Q.~e e Q = = Z r.J":l 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lithe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area ofthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IA4-19 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Contract No: 

Operable Unit Remedial 
Investigation 

W912P4-07-D-0009 

0003 

ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 

Backgrounds: Gamma: 6787 cpm (Ludlum Model 2221) 

Beta: 48 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

H2S: _=-_ ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-1-10 
Date 

3-1-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

I Sa~pl~ 
Core Scan . Description Depth 

Core Scan Beta (Standard, Interval of 
Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading 1.0-2.0; 3.5-Duplicate, 

(cpm) cpm MSfMSD, 4.5, etc. 
QA Split) i 

c··· 
0.0 

---------

0.5 6691 100 Standard 0.5 - 1.0 
------------

1.0 6798 60 Standard 1.0 - 2.0 

2.0 6425 60 
I 

3.0 6682 100 
........ ~ ...... ------------

4.0 6672 80 
..... - ---------

5.0 
------------ ..... _ .... ------------

6.0 

7.0 6770 60 
.... _ ... ---------

8.0 6772 60 
------------

6641 80 

10.0 
.... - .... ---------

11.0 

12.0 6748 80 

13.0 6547 100 
....... - ... 

14.0 6705 80 

\5.0 I 

= -Static .S tJ.) ~ -~ ~ Gamma Static Beta ~ '"'-J!E-<0 
One Minute One Minute Sample J.D. Number Q=~ 

Count Count 
PID U.S '"' 

Reading .!! .~ ~ 
(cpm) (cpm) C.~e e Q = 

~ Z 
---------

No recovery 0.0 0.5 
---------

6356 70 0 TLS-SS-IA4-19(0.5-1.o)030 II 0 1 
------------

6580 53 0 TLS-SB-IA4-19(l.0-2.0)030 11 0 4 

0 

0 
------------

0 
---------

0 No recovery 5.0 - 7.4 
------------

0 ! 
------------

0 
---------

0 
------------

0 
I 

------------

0 No recovery 10.0 - 12.3 
---------

0 ! 
------------

0 

0 

0 
---------

0 No recovery 15.0 - \6.7 
-----------
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

[
..- Core Scan O:;;;::on Depth ~:~t::'a Stat;' oeta-i !! ~ 

Core Scan (Standard, Interval of . . = E- i-n h G Beta F' ld S I One Mmute One Mmute PID Sample I.D. Number Q = '-" 
ept amma Reading Ie amp e, e.g., C t C t U .S: $.. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a'~ ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e Q g 

QA Split) ~ Z 

16.0 0 No recovery 15.0 - 16.7 
~~~~ ~~~~-~~~~ ~~~~~-~~~~ ~~~~~-~~~~ ~~~~~-----------+~~~-----i 

17.0 O! 
~~- ~~~~~ ~~---------------t---~ 

18.0 6781 60 0 

19.0 6770 110 0 
~ ~~~-~~~ ~ ~ ~ ~~~ r~ ~ ~ ~ ~ ~~-~~~ ~ ~ ~~~-~~~ ~ 

20.0 0 No recovery 20.0 21.8 
~~~-~~~ ~~~~~ ~~~~~ ~~~-~~~ -~~~~ ~~~-~~~ ~~~-~~~ ~~~------------+-------i 

21.0 6680 100 Standard 21.8 22.8 6289 50 0 TLS-SB-IA4-19(21.8-22.8)030110 2 

22.0 O! 
I------~---t ~~~-~~~~~~- ~~~-~~~~~~- ~~~-~~~ ~~~-~~~~~- ~~~-~~~ 

23.0 6720 70 0 
,---~~~~~~-r~~ ~~~-~~~ ~~~-~~~ 

24.0 6413 60 0 
I---~~ ~ ~ ~ ~~~-~~~ ~ r----~~ ~ ~ ~ ~~~-~~~ ~ -~ ~ ~ ~ ~ ~~-~~~ ~ ~ ~ ~~~-~~~~ 

25.0 6590 90 0 
r--- ---~~~~ 

26.0 6749 100 0 

27.0 7173 90 Standard 27.028.0 6425 41 0 TLS-SB-IA4-19(27.0-28.0)030110 3 
~ ~ ~~~-~~~~ ~ ~~~- ~ ~ ~~~-~~~~ ~ ~ ~~~- ~ ~ ~~~-~~~~ ~ ~ - ~ ~ ~~~-~~~ ~ ~ ~~~-~~~ ~ 

28.0 6539 120 Standard 28.0 - 29.0 6453 67 0 TLS-SB-IA4-19(28.0-29.0)030110 5 
~ ~~~-~~~ ~ ~ ~ ~ ~ -~ ~ ~ ~ ~ ~~~-~~~~ ~ ~ ~~~-~~~~ 

29.0 6649 100 0 
r---- ~----r----4------------------4~~~~~-

30.0 N 0 
-~~~~~ 

31.0 
~~~~~- ~~~~~-

32.0 ~~~~~, A, ~~~~~~~ , __ I 

Page 3 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-J through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches ofthe current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth samp Ie interval should be selected at the second highest gamma reading, or by other p~ofessjonal judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area ofthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fiJI, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. Tfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Tfthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA4-20 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-2-10 

12:50 
lohnHolmes 
Mike Carlin 

Northin Eastin 
Hole Location As listed in the SAP, Vol. 1 1093327.97 1066413.45 

Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221 / 190170 
Detector Model and Serial No. Ludlum 44-10/ PR242823 
Calibration Due Date 10-19-10 
Detector Window Open or Closed 0 en 

Yes 

Instrument 2 
Ludlum 12 /229306 
Ludlum 44-9/ PRI91714 
10-28-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 

Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: 50 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

_0_ ppm co: ° ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-2-10 
Date 

Date 



             I- 483    

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

------------ ---------- ------------

Sample Stat' S ;:;' 
D . f D th IC .- ~ 

Core Scan escrap Ion ep Gamma Static Beta ~ f ~ 
Core Scan Beta (Standard, Interval of . . = I- .;; 

D th G F' Id S I One MIDute One MIDute PID Sample I.D. Number Q = '-' 
ep amma Reading Ie amp e, e.g., C t C t U .S "" 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a'0 ] 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm 8 ~ § 

QA Split) J3 Z 
------------- ------------

0.0 0 No recovery 0.0 -1.5 
-----------------

0.5 O! 
1.0 5572 50 Standard 1.5 - 2.0 5187 67 0 TLS-SS-IA4-20( 1.5-2.0)030210 I 

----------- ------------

2.0 5897 100 0 
--------------~----+----_r-----------------r_--~ 

3.0 5572 110 Standard 3.0 4.0 5444 48 0 TLS-SB-IA4-20(3.0-4.0)030210 5 I 
-------

4.0 5840 90 0 
-----------

5.0 0 No recovery 5.0 6.5 
------- ----------+---~ 

6.0 5788 60 0 

7.0 5756 40 0 
------------

8.0 5980 100 Standard 8.0 9.0 5594 76 0 TLS-SB-IA4-20 (8.0-9.0)030210(Chemical) 
i--

9.0 6044 60 Standard 9.0 - 10.0 5656 52 0 TLS-SB-IA4-20(9.0-1O.0)030210 4 

10.0 5836 30 0 No recovery 10.0 10.8 
----------------

11.0 5919 60 0 
------------

12.0 5833 70 0 

13.0 5777 80 0 
I 

14.0 5905 100 0 
r-----+-----+-----r-----------------r_--~ 

15.0 , 0 No recovery 15.0 16.0 

Page 2 of5 

Core J.D. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

-----

Core Scan 
Depth Gamma 
(Feet) Reading 

(c.pm) 

1160 
,..--------

5823 
~---

17,0 5882 
--

18.0 5963 

19.0 5981 
-

20.0 
i ---- . 

21.0 
---

22.0 5601 
-

23.0 5632 

24.0 5890 
.. --

i 25.0 
---------

26.0 

I .. -- --

27.0 
,---

2&.0 5610 
-------

29.0 5927 

30.0 5816 

I 31.0 
5713 

--- ----
32.0. __ , 5886 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Detb-~ Slatic 
I Sample 

Description ! 
Core Seau p Gamma Static Beta I (Standard, Interval of One Minute Bet. One. Minute PID 
Reading Field Sample, e.g., Count 

i Count 'R d' Duplicate, 1.0-2.0; 3.5· (cpm) (cpm) . ca 109 cpm MS/MSD, 4.5, etc. 
QA Split) 

,------
80 0 

._----- ------ ~-

70 0 
- --- -

80 0 
~- -----

90 0 
------

0 
--

0 
--------

50 Standard 21.9 - 22.9 5669 60 0 
,- .... _-1--- ---------

80 0 

90 0 
r------ ----I-- . 

0 

0 

0 
-------

40 0 
-- -------- --

70 
, 

0 
.----

90 Standard 30.0 . 11.0 5648 73 0 
---~ ------- ---- --

70 0 
------

100 0 

Page 3 of 5 

[9lie I.D. Nliii1be~ I IA4-20 ~ 

t: 
'" -.... 0 

Sample I.D. Number Q ~. 
.i .... 

Jt.~ ! 
c..i:e 
e = '" ~ :z: 

---- ------

------~-- ---

No recovery 20.0 - 21.9 I 
! ! 

TLS·SB-IA4-20(2 I .9-22.9)030210 2 
... -

--

------

No ,J25.0 28.5 
--

! 

! 

-------

TLS-SB-IA4-20(30.0·31.0)030ZlO 3 
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·RSEC Form HPM-3·6-1 
909 North River Road 
or! Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

[--
Sample l-Description Dcpth Core Scan Gamma Static Beta 

Core Scan (Standard, Interval of Beta One Minute One Minute I )epth Gamma Reading Field Sample, e,g" 
Count Count 

l'ID 
~'ect) Reading Duplicate, 1.0-2,0; 3,5-

(epm) (cpm) Reading 
(epm) epm MSIMSD, 4.5, etc. 

QA Split) 
----- ---- ---

no 5694 60 
------ ----

34.0 5847 90 
------

35.0 ~ 
36.0 --~ ------- ---

*- ~ 
-------- ----------

38.0 ~ N 
- ----- -- - -------

39.0 ~ 
40.0 ------,"-. 
41.0 I ~ --
42.0 A 

-------

43.0 ~ - --------

44.0 
---. 
~ 

-------

45.0 

46.0 
-----

47.0 

48.0 

49.0 I I 
Page 4 of 5 

L!:()re J.D. Number i fA4·20 

I" ~ . . :: u-- " .. " .. -Jt f- 0 
Sample I.D. N urn ber oc~ 

U 0 .. 

.l:l :l1i 15 
"" ~ e e ::> 
Jl Z 

---

----

---- ---

- - - ----

---

-------

--------

~ 
~ 
~ 

------

-------- ----..... 
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Soil borings will extend through the landfill waste to native soil, Five samples will be eollected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1, The core surface [i,e" the top 6 inches of the current landfill surface (0.0 - 0,5 feet bgs)) 
2. A soil sample from the first foot just inside the saturated zone 
3, A sample from the f,rst foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
founh sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading, Ifthe highest beta reading interval is the same as any of the above four fixed intervah (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second higbest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The corc surface [I.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. Tfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded On the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofth. above two fixed intervals (i.e., the highest scan 
reading is in either the tOP 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one fuot sample centered around the core area with the second highest gamma reading, 
b. A one toot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

PageS of5 
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;::'UI1 '-'ure L.U. l~UllIlJC'-; 

Project Name: 

SOIL CORE SURVEY FORM 
Tonawanda Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Survey 

Contract No: W912P4-ll7-D-0009 ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6.594 cpm 

Notes 

Backgrounds: Gamma: 6,009 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <)0 % >19.5 % 

thS: _0_ ppm co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-18-\0 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 6870 

0.5 6757 

1.0 6017 

2.0 5624 

3.0 6529 

4.0 6724 

5.0 6101 

6.0 6842 

7.0 6570 

8.0 6325 

9.0 6402 

10.0 6388 

11.0 6632 
1-

-

Fonn HPM-3-6-J 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Description Depth Core Scan Gamma Static Beta 
(Standard, lntervalor Beta One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) cpm MS/MSD, 4.5, etc. 

QA Split) 

80 Standard 0.0 0.5 5988 44 

40 Standard 0.5 1.5 6021 60 

50 Standard 1.5 2.5 5844 47 

60 

60 

80 

110 

120 Standard 5.5 6.5 6195 76 

50 Standard 6.7 7.7 5929 46 

40 

50 Standard 8.5 9.5 5640 47 

60 

80 

-- A 

-----N 

Page 2 or3 

c ,.-, o _ 
.- QJ 
- QJ QJ 
(j r... -,.!!f-o 

Sample LD. Number Qc~ 
PlD U 0 r... 

.- QJ 

Reading .::! .:!.i .r:. 
Q.~E 
E Q ::s 
COl Z [.rJ 

---------------

0 TLS-SS-IA4-21 (0.0-0.5)02181 0 1 

0 TLS-SB-IA4-21 (0.5-1.5)02181 0 4 
----------

0 TLS-SB-IA4-21 (1.5-2.5)02181 o (Chemical) 
-------------------

0 

0 
--------------

0 

0 
--------------------

0 TLS-SB-IA4-21 (5.5-6.5)02181 0 5 

0 TLS-SB-IA4-21(6.7-7. 7)021810 3 

0 

0 TLS-SB-IA4-21(9.5-10.5)02181O 
2 

0 

0 
---------------

--- - r-- --
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one toot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches oflhe boring) at the following locations: 

L The core surface fLe., the top 6 inches of the current landfill surfuce (0.0 - 0,5 feet bgs)] 
2. A soil sample from the first toot just inside the saturated zone 
3. A sample from the first foot of native soil below tbe landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any oflbe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be seJected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the ahove four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the satorated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest heta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural till placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
oHhe boring (except for the cores surfuce, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surtitce [i.e., the top 6 inches of the current landfill surface (0.0 ···0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i,e., 
below any pavement and gravel base], The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2, A soil sample from the tirst foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring, 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the salurated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other profeSSional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional jUdgment, 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-22 

SOIL CORE SURVEY FORM 

Project Name: , Tonawanda FUSRAP Landfill Site Task Description: • Soil Core Gamma Survey 
i Operable Unit Remedial 
: Investigation 

Contract No: W9I2P4-07-D-0009 ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

Delive 'Order: 0003 -",-.,-L--=-cc----------1 
Site Name ""------------~T=o-n-a-w-·a-n-;da-;;;F:-:U=SRAP Landfill Sile 

Date of Activit 2il8/20 I 0 
Time of Activit 10:20 
Surveyor Name John Holmes 
Sam ler Name Mike Carlin 

Northin 
f-::B-or-e"'"'H""o"'"'l-e -:-L-oc~al:-io-n-;A-'---s CC'lis-t-ed:-i:-n'"'t:-he-=SAC"P::C-:Vcco-;I.'"')0:---+---""'1093452.24 

Eastin 
1066514.47 

Was the bore hole re-Iocated due to refusal? Yes 
(eirel. either Yes or N0L-_________ ....l _________ ....l __ ..l..-"''--___ -l 

Survey Instrumentation 

Instrument I Instrument 2 
Meter Model and Serial No, Ludlum 2221 1187758 Ludlum 12/229306 ----I 
Detector Model and Serial No. Ludlum :4

7
4::--.:.1 O"-I:.cP'-'R:.:..:c15::.:6"'3:::.93"-__ -j.:L;:;u:;:d;:;;lu;;;m;.;;474::--9.:.:..1 P:..;R:.:..:,I:..91:..:2:.;.14.:--___ -I 

Calibration Due Date 10;1912010 10/28/2010 
Detector Window 0 n or Closed ...L-____ ---'o=en:.:....._. ____ -'-_____ ...;..N;.;.AO-____ ---l 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5,280 cpm 

Notes and Comments: The bore hole off-set due to interferences. 

Backgrounds: Gamma: _~----"6.",,ILc95,,--_---,cpm (Ludlum Model 2221 ) 

Beta: ___ ~41,--____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: <10 % >19.5 % 

_0_ ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fiIVnative soil 
interface, 

2-18-10 
Dale 

2-18-10 
Date 
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ARSEC 
2909 North River Road 
rnrt Allen, LA 70767 

Form IIPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

r-UT' I Sample 'G" . 
I D .. U h . lalle 

Core Scan e.c .. pllon el'l . Gamol. 

U h 
cG~re Scan Bela I (SlaF?dladrd, slnten

l
'3Iof' Olle Millule 

epl amma Reading Ie amp e, e.g., C t 
(het) Reading I Duplicate, 1 1.0-2.0; 3_5- ( oun) 

(cpm) CplII-+ MS/MSD, 4.5, etc. .pm 

QA Sillil) )1 

-+ __ ~ ___ + __ 3,O_,- I Standard ___ -O-.-O--~05~~ 62-8-5---1 

80 I Siandard 1* 
6250 

6186 

1.0 5915 

0.5 !.5 6298 

Siandard 1.5-2.5 6147 
-- ! - ------

100 

Sialic Beta 
One Millule 

Count 
(cpm) 

I'ID 
Reading 

-----

Sample J.D. Number 

31 ~_n I TLS-SS:IA4-22(O.O-O.5)021810 

43 f 0 I TLS-SB.IA4-22(O.5-1.5)02IS10 

40 --ol TLS-SB-IA4-22( 1.5-2.5)02181 0 

I.~ ~ 
, c".t L. 

'1 :!it l-

I 
d.~ 
~ .l!2 
- v 
""" . E Q 

" '" 

3 

5 
-1--- .--j-------f---------------

2.0 6966 

3,0 6250 

4.0 6912 
~" 

90_'1"standard 2.5 - 3.5 6119 __ ° "]'l$-SB-IA4-22(2.5-3.5)021810 5a 

60 
__ un ___ , •• ____ , __ un ______ f--' _____ ___ __un 

40 0 ------+-t 7-S r n--~f- ~ ___ u __ m-' "_' 
5.0 6925 

I Standard I 7.0 -- 80 6110 55 O. TLS-SB-IA4-22(7.0-8.0~~21810 

6.0 6228 H ------- .---

7.0 7081 80 

8.0 ~ 60 

~O, 6242 ",.'. 100 

4 

N 
----- ------

-----I- ---
• 

"- --==::: .. :.: 

A 

-----i-

___ ,.1 I 

I'age 2 of 3 

I Core I.D. Numb~;:-n ,-(A4.22 "'1 
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IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring Joeation. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 ~ 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fIXed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone intermce, or in the tirst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment 

5. A one foot sample centered around the core area where the bota instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated Zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the tifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
or the boring (except for the cores surfuce, which will include approximately the top 6 inches of the boring) at the following 
locations: 

L The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE E:\G Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC SoiJ 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest SCan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using olher professional judgment. 

Page 3 of3 



             I- 493    

, 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA4-BOI 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site . Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-417-D-0009 ARSEC Job Number: : Federal-HP-0003 

I Deliver Order: LO"'O'-'O"'3 __________ +=-__ --;-=:..~_:_::_:_'__:==-----_l 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-9-10 
Time of Activi·t.L -------------+0'-::9"':0,.::5"-------1---------1 

Surv. or Name Mike Carlin 
Sam ler Name Matt Walton 

Northin Eastin 

Bore Hole Location As Iiste.d O'incct=h.=.e",SA7'-P,-V:,:o",I,-, 1=-<-__ +-__ :...10;,.;.93278.46 
Was the bore hole re-Io;:ated due to refusal? 
Circle either Yes or No) 

1066230.54 

Yes 

Survey Instrumentation 

Instrument I Instrument 1 
Meter Model and Serial No. Ludlum 2221 1190170 Ludlum 12/186707 
Detector Model and Serial No. Ludbnn 44-101 PR242823 Ludlum 44-9 f 153729:::7::------1 

~C~al~ib~ra=(~io~n~D~u~e~D~m=e~--~~~7](~)-~19~-~10~----------- ____ -+~1~O-~8~-IO~ ________________ __1 
Detector Window 0 en or Closedg"'p""en"-___________ -L.:.:N"'A'---______ _ 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7582 cpm 

Notes and Comments: 

Backgrounds: Gamma: 7616 cpm (Ludlum Model 2221 ) 

Beta: 54 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

co: _O_ppm 

KOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

3-9-19 
Date 

3-9.,.10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

16.0 

17.0 
~~~~ .... 

18.0 7786 
----------- . .. ~~~~~ 

19.0 7619 

20.0 

21.0 
c··· 

22.0 
... ~-

23.0 

24.0 7944 
-------- ... -~ .. 

25.0 

26.0 
-~~~ ... 

27.0 
----------- ... ~~~. 

28.0 

29.0 7933 
---------

30.0 

31.0 

32.0 
--------

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

-----------

44 Standard 18.2-19.2 
r··· ----------- _ ... 

60 

--------

55 

_ ... 

62 

.. ~~~~- ----------- c---~ .. -----------

'--..~~~ ... 

[C~~e in: Number [IA4-BOI 

-----

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 

PID 

(cpm) (cpm) 
Reading 

-----------

0 

0 

7512 43 0 
-----------

0 
---------

0 

0 

0 

0 

0 

0 

0 

0 

0 
--------

0 

0 

0 

0 

Page 3 of6 

Sample I.D. Number 

--
No recovery 15.0 18.2 

-------

t 
--------

TLS-SB-IA4-BO 1 (18.2-19.2)030910 
-----------

No recovery 20.0·- 24.6 
----------- -----

t 
-----------

t 
--------

t 

-----------

No recovery 25.0 29.1 
--------

t 

t 
-----------

t 

--------

No recovery 30.0 38.1 
-----------

t 
-----------

t 

= -.~ ~ ': 
"t~ ...... 
~ ... Q 
=E-o Z Q=,-, 
U.~ ~ 
~ .~ .c 
C.~e 
e Q = 
~ Z 

2 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

33.0 
-~~ 

34.0 
--~~ ~~- ------ ~~~~ 

35.0 

36.0 

37.0 
---~~ 

38.0 8010 
~~~~- --------

39.0 8215 
------ ~ ~~~-

40.0 

41.0 

42.0 
------

43.0 

44.0 7566 

45.0 
f-~~ ------

46.0 

47.0 7285 

48.0 7611 
-------- ~ ~ ~ ~ -~~ 

49.0 7945 

Form HPM-3-6-l 
SOIL CORE GAMMA SURVEY FORM 

I Sample 
Depth 

Static 
Core Scan Description 

Gamma Static Beta 
Beta (Standard, Interval of 

One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

--------

- -~~ 

------

--------- ~ ~~~ --~ ~ ~ ~ ------~ ~~~~~ -~ ~ ~ ~ ~ ~ ------~ ~~~~~- --------

----- ~ ~ ~ ~ ~-- ------

---
62 Standard 38.1 39.1 7276 59 

75 
~-~~~ ~~--~~ 

~~~-
~~ ~ ~ -----

--------

~~---

---------

55 
--------- ~-!-~~ --------

------- ----~~ ~~--~~ 

50 
-------- ~~~~~- -------- ~~~~- --------

50 

80 Standard 49.0~50.0 7338 65 
------ '------~~ -----

Page 40f6 

pm 
Reading 

0 

0 

0 
-------- ~~~~-

0 

0 

0 

0 

0 
--------- ~ ~~~~~~ 

0 

0 

0 

0 

0 
------

0 

0 

0 

0 

-----

I 

---------

No recovery 

--------

------

TLS-SB-IA4 

No recovery 
~~~~ --------

Sample I.D. Number 

30.0 38.1 

1 

1 

1 

1 
-BO 1(38.1-39.1)030910 

40.0 -44.5 

1 

1 
----

No recovery 
f--- -----

45.0 47.7 

1 

1 

1 

! 

TLS-SB-IA4· -BO 1 (49.0-50.0)030910 

= ,-, 
.S Q.I -:: tiQ.l ..... 

Q.I ,., = 
=E- Z = = '-' 
U.S ~ 
.£ ,,~ ,Q 

Q.~e 
e Q = 
~ Z 

3 

5 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample St t' § ;:-
D .. D h a IC .- <II 

Core Scan escnptlOn ept Gamma Static Beta i ~ ~ 
Core Scan Beta (Sta~dard, Interval of One Minute One Minute Sample l.D. Number ~ c ~ 

Depth Gamma Reading Field Sample, e.g., C t C t PID U .:2 So. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i .~ ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ ~ 

QA Split) ~ Z 
~~- ~~--~~~~~- ~~~~ ~~-~~~ --+-----t------t-------+------+~~-----+ 

50.0 No recovery 50.0 55.0 
~~------~ -~~~ ~~------- ~~~-------~~~----------+---~~~ 

51.0 ! 
~~- ~~---~~ ---------+-----1 

52.0 ! 
~~------~ ~~~~~ -~~~ ~~------- ~~~~~~------------+-----I 

53.0 ! 
~~~~~- ~~------~ ~~~-----------------_+---____i 

54.0 ! 
~~--- r-----~~ ~--~~~ ---~~~ ---------+-----~~ 

55.0 _____ 
~~--~~ ---~~~ ~~~~~---'=""-\;;:::-------I ~~------~ 

56.0 _____ 
57.0 --+---~-=-.....r-_____ -----t--~~ N-

~~~- ~~--~~~ ~~-------

58.0 ____ 
~~------- c---~~ ~~---=~;:c_-+-----_+-----t----~~ 

59.0 --I---
~~~~ ~- ~~~----__I--~_.;;;::_-+_----_+_----t__----~~~~ ~~--~~~ 

60.0 --I---. 
-+-----t---~~~-+_---_+-----------------__I,_--~ 

61.0 A ---I--
+----~--j ~~------~ ~~~~~- ~~------- ~~------~ ~~~~~~-+-------I--=-=---I------------------j------I 

62.0 --:---
~ ~ ------- ~ ~ ~~~- ~ ~ ------~ 

63.0 _____ 
------~ ~~~~ -~~~~ ~~--~~ ~~--~~~ ----~~ ~~--~~ ~~---~~~--="""'-.=_---------t__--_____I 

64.0 _____ 
~~ __ +----~-~~ ____~~~~~_ ~~_______ ~~~~~~ _______ _=_...;;:::__----+-----J 

65.0 _____ 
f---------

I 66.0___ ~~~~L_ '---_ -----. 

Page 5 of6 

[-Core l.D. Number IIA4-BOI 
~~~~-------------------------------------------
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches ofthe current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the fITst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Tfthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches ofthe current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 6 of6 
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SOIL CORE SURVEY FORM 
Project Name: Tonawanda F[;SRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: i Fedcral-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activity 3-9-10 

13:47 
John Holmes 
Mike Carlin 

Northin Eastin 
Bore Hole Location (As listed in the SAP, V",ol".,.!.l),-__ +-__ .::1 O",9:;;:3:;;2:c:.6.::1.",86"-__ +-_-,I:.cO,,,6:c:.6.:;1 9:.:;3::..1:.:: O'----_-l 
Was the bore hole re-Iocated due to refusal? Yes ® 
(Cirele either Yes or NO'-__________ -L _____ . ___ .......J'-_______ --I 

Survey Instrumentation 

Instrument 1 Instrument 2 
Ludlwn 2221 ! 190170"-'------f'""";L-u'""";d7'lu-m-;-;12;-j:":' 1;;:8"'67:::0;::7;=:=----1 Meter Model and Serial No. 

Detector Model and Serial No. Ludlum 44-IO! PR242823 Ludlum 44-9! 153297 
Calihration Due Date 10·19-10 10-8-10 
Detector Window Open or Closed o en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7074 cpm 

Notes and Commenl.: 

Backgrounds: Gamma: 8075 cpm (Ludlum Model 2221) 

Beta: 44 cpm (Ludlum Model 12) 

4~Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _0_% 21.5 % 

_O_ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-9-10 
Date 

3-9-IQ 
Date 
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RSEC Form HPM-3-6-1 
109 North River Road 
)rt Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

r Sample I 
I Core Scan Description Depth 

I Core Scan Beta (Standard, Interval of 
Field Sample, e.g., 'cplh' Gamma Reading 

Fcct) Reading Duplicate, 1.0-2.0; 3.5-
(cpm) epm MS/MSD, 4.5, etc. 

QA Split) 
- ------ ------

0.0 j 

0.5 
- - ------

1.0 I 
2.0 I 8109 40 Standard 2.0- 2.5 

1.5 ---_or 8446 70 
3.0 
---- --

3.0 i 8561 60 

4.0 7588 70 

5.0 

6.0 

7.6 8431 70 

8.0 8591 80 
- - - --------- --

9.0 8702 90 

10.0 

I 
8026 90 

11.0 7995 60 

12.0 8948 I 100 MS!MSD 12.0- 13.0 

13.0 9378 60 Standard i 13.0 _. 14.0 
----

14.0 8232 i 110 
i 

Duplicate 14.0- 15.0 

[Core I.D. Number I IA4-BOl 

----------- --------------- ------- ----------

'" ~ 

Static .2 ~-
(;amma Static Bela i t $ 

One Minute One Minute Sample tD. Number =~~ 
PID 

_Q. = ~-
Count Count U.9 L.. 

Reading ~.~ ~ 
(epm) (epm) c.. ~ e 

e Q " 
~ z 

0 No recovery 0.0 2.0 

0 ! 
0 ! 

7815 35 0 TLS-SS-IA4-B02(2.0-2.5)0309l0 I 
---------------------

0 
------- - - - --------- -- -------

i 0 
----- ----------

0 
- - - - -------- -- - - - - -------- -- - - - - ---------

0 No recovery 5.0 7.6 
------ -----------

0 ! 
- - - ---------- --

0 
------ -----------

0 
- - - - -------- --

0 
----------

0 
- - - - -------- -- - - - ---------- --

0 

8043 71 0 TLS-SB-IA4-B02(l2.0-1 3.0)0309 I 0 
- - - - -------- --

7774 57 0 TLS-SB-IA4-B02(13.0-l4.0)030910 4 
.. --------------- -------

7689 65 , 0 TLS-SB-IA4-B02(l4.0-IS.O)030910(ChemicEIO.l) 

Page 2 of6 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Depth 
(Feet) 

15.0 

17.0 

18.0 

19.0 

1 20.0 

i 21.0 
i---

22.0 

-C' 

! 

Core Scan 
Gamma 
Reading 
(cpm) 

8174 
i 

nil 

8497 

8101 

8395 

23.0 

24.0 

25.0 

26.0 

27.0 
_ _ ---------

~~. 
~ i 30.0 -J 
13~' 
I 32.0 

--
- -----

I 
8610 

------

---------

Core Scan 
Beta 

Readillg 

cpm 

60 

70 

110 

100 

90 

50 

I Core J.D. Nu-riiber I IA4·B02 

1 

, 

~~~~ 

Sample Slatic 
Description Depth 

Gamma Static Beta 
(Standard, Interval of Olle Minute One Minute 

Field Sample. e.g., 
Count Count 

Duplicate, 1.0-2.0; 3.5-
«pm) (cpm) 

MS/MSD, 4.5, ete. 
QA Split) 

Standard 16.8 17.8 i 8160 73 
- - - --------- -----

-------- .. 

1_ 
, 

Page 3 of6 

------- ---------~~-- -

" ~ 

.!:! ~ .. 
~ .. " 
~ ~"5 

Sample to. Number ::::'"z 
PID ""-U.S t 

Reading ..2 -0 ,1';1 
c."S e Q " 
" z '" 

0 No recovery 15.0 16.8 

0 TLS·SB·IA4-B02( 16.8-17.8)030910 2 ! 

() 
---------

0 
- -------

0 No recovery 20.0 23.8 
- - ~ 

0 t 
0 t 

- --- -------

0 ~ 
---------

0 
- - - ---------- ------

0 No recovery 25.0 _ 28.9 

0 ~ 1 - - - --------- ------ ---- ----1 
0 ! ---- j 
0 j 

---

0 
1 ------ -----

0 No recovery 30.0 _ 33.8 

0 ! 
------- - --------- ------ ----

0 ! 
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me 
9 NOlth River Road 
Allen, LA 70767 

---r-- ...... _- ---

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample I 
Depth Core Scan Descriplion 

Interval of Core Scan (Standard, . Beta 
Jth Gamma Reading Field Sa mple, e.g., 
.1) Reading Duplicale, 1.0-2.0; 3.5-

(.pm) .pm MS/MSD, 4.5, ete. 

I QA Splil) 
----

.0 7764 70 

.0 &179 50 
------- ---

.0 

.0 
-

.0 

.0 
--
.0 

.0 
--
.0 
-
.0 

.0 
-
.0 

.0 
-
,.0 7516 70 Standard 46.4 47.4 

'.0 8241 100 
-' 
:.0 8373 110 

'.0 7829 110 Standard 49.0 50.0 

~~-- ------
c .~ 

Static '" --- '" 
Gamnta Static Bet. ~ '" '" " ... ~ 

~ r-o 0 
One Minule One Minule Sample I.D. Number o=~ 

Count COllnl 
PID U.91o.. 

(epm) (epm) 
Reading .!:i ·:!l1 

Q.~e 
e c. " 
~ Z. 

--- - - - - - - --------------- .. ----~ 
0 No recovery 30.0 - 33.8 

+ 
0 

- - - - - - --------------

0 No recovery 35.0 - 46.4 
------ -----+ 

0 ~ 
----- -------

0 ~ 

0 ~ 
---- --------

0 ~ 
--- ------

0 ~ 

() t 
--- ----- ----

() l 
0 l 

---- -----
0 ~ 

0 ~ 
---- ----

7477 72 0 TLS-SB-IA4-B02( 46. 4-4 7 .4)03091 () ! 3 

0 ! 
0 

7750 55 0 TLS-SB-IA4-R02( 49.0-50.0)030910 5 

Page 4 of 5 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY fORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil horings will extend through the landfill waste to native soil. five samples will be collected per soil boring location. In 
these borings, each sample eollected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of (he boring) at the following locations: 

L The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the tirst foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any oflhe above four fixed intervals (i.e .. the 
highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil horing location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches ofth. boring) at the following 
locations: 

I. The core surface [i.e .. the top 6 inches of the current landfill surface (0.0 -0.5 feet bgs)]. If the horing location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated lone. Ifthe saturated wne is not reached in the horing (i.e., 
it is deeper than the termination depth of the horing), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the ahove two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professionaljudgmem. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the Same as any of the ahove three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

Page 5 of5 



             I- 503    

ARSEC 
2909 North River Road 
Port Alien, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-B03 

SOIL CORE SURVEY FORM 
Project Name: : Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

. Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 10003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-11-10 

09:50 
Dennis Whitlock 

Sam l.r_N_a_m_e _____________ +M=at,t~ -"W"'ao:lto"'n'-:-c:--__ -; ____ :::--::-___ _l 
Northin Eastin 

Bore Hole Location As listed in the SAP, Vol. i) 1093211.20 1066144.82 

Was the bore hole re-Iocated due to refusal? No Yes 
Circle either Yes or N"'o:L-_________ ---' _______ ~ ...... ~ ________ _l 

Survey instrumentation 

Instrument I Instrument 2 
Meter Model and Serial No_ LudlUln 2221 ! 190191 Ludlum 12! 186707 
Detector Model and Serial 1'0. Ludlum 44-10 I PR240366 Ludlum 44-9 i .:..:15"'3""2.:!-97'--____ -I 
Calibration Due Date 2-23-11 10-8-10 

~De~t~~~to"'r-w~in~do~w~~n~o"'"rClo~s~ro~~O~e~n--------------------~N~A~ ____________________ _l 

Surface static gross gamma counts (one minute count), before bore hole drilling: <pm 

Notes and Comments: 

Backgrounds: Gamma: 8149 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum ModeJ 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

ppm co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
intetface. 

3-9-10 
Date 

3-9-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

I~.~ 
i Reading 
- (epm) 

0.0 
f--

0.5 

1.0 

2.0 7965 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY fORM 

Core Scan 
Ueta 

Reading 

.pm 

30 

Sample 
Description Depth 
(Standard, Interval of 

Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-
MSIMSD, 4.5, etc. 
QA Split) 

Standard 2.8 3.3 

Static 
Gamma 

One Minute 
Count 
(epm) 

7767 

Static Beta 
One Minute 

COllnt 
(epm) 

25 

PID 
Reading 

Sample 1.0. Number 

o I No recovery 0.0 - 2.8 

o 1 

o 1 

.. ~ 

.9: <:.) -

"tea 
~r-i! " .. ~ 
u.~ ~ 
~.~ ,Q 

-ali 5 
5 Q " Jl :z: 

+ 

o TLS-SS-fA4-B03(2.8-3.3)03091O 
--------- -------f-----1 

3.0 

4.0 

5.0 

6.0 

8055 

8045 

40 
-+- ---t------t--

80 
- I 

1------1------1---- -----tl----+---+--
+-

------.. 

o 
o 
o 
o 

No Tecovery 
----------t--------

~ 

7.0 o 1 

8.0 

So 
--+ __ 8_142~80--- 0 

::::n I 14~H I. : 
----------

11.0 

12.0 

-+ __ 80_3_4 __ 1 70 

7833 90 
I-- ° o 

13.0! 7924 I 100 I 0 

--L4.0 I 8247 I no StandaTdl4_0 15.0 ~ 8048 ______ 42 0 TLS-SB-IA4-B03(14.0-lS.0)030910 5 

15.0_ =L i 0 No recovery 15.0-17.6 

Page 2 ofS 

[-Core I.D. Number IIA4.-.BO:00'3'------------------------, 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

~, 
~ 
~o 

23.0 

24,0 
f-

25,0 

26,0 

form HPM-3,6, I 
SOIL CORE GAMMA SURVEY FORM 

--~~t I ~~----+---+ 

~~~- + ~-~~~~~ 

o 

~~+~-

no () 

28.0 60 Standard 28,6- 7959 
+ ----l~~~~~ 

29,0 80 

30,0 
--+----+------+I~----I___---_i 

31.0 
1 

32,0 

Page 3 or5 

r Core I.D. Number 11A4,HOI ~ --~~~-~~~l 

-----~~~~~ 

Sample 1,0, Nllmber 

t 
-

L 
-
L 

------- , 

L 
-------

L 

" " ~ :00,11-
t r! ~ = ~ ,Q ace 
<» .~ ... _ .f:2~ 

c. l;l liE 
! ~ = 
'" :z: 
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ARSEC 
2909 North River Road 
Port Alien, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(.pm) 

33.0 

34.0 

35.0 8366 

36.0 7823 

37.0 -------38.0 

39.0 

40.0 

41.0 

42.0 

43.0 

44.0 

45.0 

46.0 
. .. 

tiE 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 

Beta (Standard, Interval of 

Reading Field Sample, e.g •• 
Duplicate, 1.0-2.0; 3.5-

cprn MSIMSD, 4.5, etc. 
QA Split) 

40 Standard 33.8 -34.8 

90 

---- -.. --- ---r-----
-----

! 
-.. 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 

PID 

(.pm) (.pm) 
Reading 

0 

0 

7683 52 0 
- - - - ----r-----

0 

i 

------- ------- -------

Page40rS 

reore 1.0. Nurnber....JIc..:I~A:.:4;,:;-B;C:O:::.3 _______________________ .J 

.. ~ 

~~-is .. 
Sample to, Number =1-

Q " U .:; )", 
~·e ~ 
"-lie , e Q " 

IJii Z 
- - - - ----------- ---------

No recovery 30.0 - 33.8 

1 
- - - - - ----------- --------
TLS-SB-IM-B03(38.1-39. 1)030910 3 

! 

--------
-------- ------- ---- -----.. 
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ARSEC Fonn HPM·3·6·1 
2909 ""orth River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings. each sample collected will include a one foot segment of the boring (except for the Cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

\. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample eentered around the core area where the gamma instrument registered the highest reading. lfthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e .• the highest scan 
reading is in either lhe lOp 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone intermce, or in the first foot of native soil. 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and con,idered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which willlnclude approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 O.S feet bgsl]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materlals will be 
recorded on USACE E""G Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the flrst fcotjust inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i,e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
seleeted at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface. or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest !,>amma reading. 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page50fS 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-B04 

SOIL CORE SURVEY FORM 
i Project Name: Tonawanda FUSRAP Landfill Site Task Description: : Soil Core Gamma Survey 

Operable l'nit Remedial 
Investigation ! 

, Contract No: W912P4-07-D-0009 : ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP LandfiU Site 
Date of Activit' 3-9-10 
Time of Activ,::'iAl.' _____________ -t-::1:::.3:.:::3.:,5,-c::=-:-:--__ -+ ________ -l 
Surveyor Name Dennis Whitlock 
Sampler 'lame Matt Walton 

Northin Eastin 
~B=o-r-e~H~o7Ie-L~'o'e-a~ti-on~(A~s~17is~ted~i-n~th~e~S~A~P~,~V~O~I.~1:----~-~1~09~3~271~L~20~-~--~10~6~67l6~1~2~8~-~ 

Was the bore hole re-Iocated due to refnsal? 
Circle either Yes or No) 

Survey Instrumentation 

Yes No 

Instrument 1 Instrument 2 
Meier Model and Serial No, Ludlum 2221 / 190 191 Ludlum 12/186707 
Detector Model and Serial No, Ludlum 44-10 I PR240366 Ludlum 44-9 I 153297 
Calibration Due Date 2·23-11 10-8-10 
[)etector Window Open or Cl(),.:::se."d'-'-;;;;OJ:.e::.n'--_________ --'-'N'-'A"'--____ ~ _____ _I 

Surface static gross gamma counts (one minute count), before bore hole drilling: ,,11:,,'cL cpm 

Notes and Comments: 

Backgrounds: Gamma: 8301 cpm (Ludlum Model 2221) 

Beta: 43 cpm (Ludlum Model 12) 

4-Gas Monitoring while eore is removed from the bore hole (record highest readings). 

LEL: <10 % 

HzS: _O_ppm co: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-9-10 
Date 

3-9-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

neoreSean 
Depth 
(Fe.t) 

Gamma 
Reading 
(cpm) 

--+---.. --- I 

Form HPM-3-6-J 
SOIL CORE GAMMA SURVEY FORM 

Core Sc'ln 
Beta 

Reading 

cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSfMSD, 
QA Split) 

·-+1-----+ 

DePthStatic~ 
Interval of Gamrr:a I Static Beta 

Sample, e.g., One Minute i On. Minute 
1.0-2.0; 3.5- Count Count 

4.5, etc. (cpm) (cpm) 

0.0 

0.5 

1.0 

2.0 I 3.0 8254 ::Standard2~ ______ 8112 __ +-8605 55 

4,0 8430, 100 I 
--. -------~---

7.0 8542 90 
--------<---

8600 80 

8508 80 tiL, 
10,0 8458 115 

--+-
11.0 8015 140 

12.0 8376 100 

\3,0 8595 115 
-- . - -----

14,0 8595 80 

15.0 
- ---

Page 2 or5 

PID 
Reading 

Sample I.D. Number 

o I No recovery 0.0 - 2,3 

o 
o 
o 

-----_ .. 

~ 

• 

= o ~ 
".::i ~-'" .. " " ... -_,..0 
a=iS .~ .... 
~ .l!1 ~ e>."-e Q e 
os " '" :r. 

TLS-SS-IA4-B04(2 ,3-2.8)03091 () 
----------- ----------+----1 

o 
o 

o 
o 
() 

o 
o 
o 
o 
o 
o 

t 

t 

No recovery 15.0 17.0 

[Core I.D. Number IIA4-804 ___________ 1 
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

samplei 
Core Scan Description' 

Core Scan Beta (Standard, 
Depth Gam ma Reading ~-ield 
(Feet) Reading Duplicate, 

(epm) epm MSiMSD, 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

One Minute 
Count 
(cpnl) 

QA Split) 
-------1-----+-

17.0 18728m_r~80 Standard 17.0 -18.0 8373 

18.0 8831 80 

19.0 8783 80 

Static Beta 
One Minule 

COllnt 
(epm) 

PID 
Reading 

o 

I 
Sample 1.0. Number 

No recovery J 5.0 - J 7.0 
-- __ ~ __ m I • 

49 0 TLS-SB-IA4-B04( 17.0-18.0)030910 

o 
o 

20.0 ! 0 No recovery 20.0 - 28.0 

21.0 ______ . 0_____ J 
n.D 0 J 

---------- -----
o t 

1--- . ---------- . ----
24.0 ,OJ 

:::--~ .~.. :- : 
Standard 28.0 29.0 8496 67 TLS-SB-IA4-B04(2S.0-29.0)030910 

1----....,1 . m -. 
------ 1 m ___ m 

o 8376 -1 90 
~~+---~----- .... ----------

8343 80 

" ~ '" --::~~ u ... _ 

" ~ '" O::"""Z 

"'''~ U.~ l..o 

" .:<3 .8 
'C.frle 
e Ci = 
Jl z: 

4 

---+--1 ------1 

'---~-----1 

2 
---+-------

28.0 

29.0 

30.0 

31.0 

32.0 I 1= I 

No recovery 30.0 33.1 , ----- --------I--=-t~ - '1_ r-- =j ~. --] ! ······----+1--

Page 3 ofS 

I Core LD. N;;mber I 1;\4:1304-------
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ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

r __ _ 

-~ Sample 
Core Scan Description 

Core Scan. Beta (Standard, 
Depth Gamma' Reading Field 
(Feet) Reading Duplicate, 

(cpm) cpm MSiMSD, 
QA Split) 

33.0 8522 I 150 ---r- Standard 

34.0 8500 i5() 

1------- ---+---1---- -------- ----.-----

j .. 

1 

Depth 
Interval of 

Sample, e.g., 
1.11-2.0; 3.5· 

4.5, etc. 

33.1 34.1 

Statk 
Gamma 

One Minute 
Count 
(cpm) 

8461 

i -

Static Beta 
One Minute 

Count 
(.pm) 

55 

---+ 

PID 
Reading 

0 

0 

0 

0 

0 

8735 100 I $ 
8760 100 Standa~i _ 3<J.()-40.08060 --------;~ 

___ ~-----t I 
8573 100 0 

8312 90 0 

8218 90 0 

N 

A ---------- -t---------

+--------11-----+---

Page 4 of5 

I CoreLD. Num"e .. -- I TIA~4;-.nBon:4'----------------------------' 

Sample I.D. Number 

TLS-S8·1A4-B04(33. I .34.1)030910 

No Tecovel)' 35.0 38.8 

L 
1, 

~ l: 
is '"' -;. 
'0 " U .S! 

~ 
~ '(j "" .. 
" Q " en 

--!--I --
5 
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ARSEC Form HP';1·3-6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAM'vlA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings. each sample collected wiU include a one foot segment of the boring (except for the enres surface, which will 
include approximately the top 6·inches of the boring) at the following Joeations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 fcet bgs)] 
2. A soil sample from the tirst foot just inside the saturated zone 
3. A sample from the lirst foot of native soil below the landfill waste 
4. A one foot sample centered around the Core area where the gamma instrument registered the highest reading. Ifthe 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated ZOne interface, or in the lirst foot ofnatlve soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered tbe 
highest beta reading. If the highest beta reading interval is the same as any of the above four tixed intervals (I.e., the 
highest Sean reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the tifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

IA·6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
ohhe boring (except for the cores surface. which will include approximately the top 6 inches ofthe boring) at the following 
locatibns: 

I. The core surface [i.e., the top 6 inches of the currentlandlill surface (O.O - 0,5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the lirst foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring, 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, Or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading. or by other professional judgment. 

4. A one foot sample centered around the COre area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the ahove three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

PageS of5 
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• ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Foml HPM·3·6·] 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA4-B05 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FIISRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Coutract No: W912P4·07·D-0009 ARSEC Job Number: Federal-HP·0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 
Time of Activity 
Surve or Name 
Sam ler Name 

Bore Hole Location (As listed in the SAP, Vol, I 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

3·10·10 
15:00 
John Holmes 
Mike Carlin 

Northin 
1092841,77 

Yes 

Survey Instrumentation 

Eastin 
1066596.21 

Instrument I Instrument 2 
Meter Model and Serial No, Ludlum 2221 I 190170 Ludlum 12/186707 
Detector Model and Serial "'0, Ludlum 44·10 I PR24,:2-=S2:::-:3:-----iI-cL"'ud"7.'lu"'m"-7447'.9::'-;C':1C::S':i'32:Z:9;';7:-------I 

~C~al~ib~ra::l1~o~n~D~u~e~D~m~e~-~~~~10~.~19~.~10~------__ ~~lO~.~8.JO~ __________________ ~ 
Detector Window en or Closed en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~703 cpm 

Notes and Comment" 

Backgrounds: Gamma: 6318 cpm (Ludlum Model 2221) 

Beta: ---".5-,-1 _ cpm (Ludlum Model 12) 

4·Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: _0_% 

co: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface, 
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ARSEC Form HPM-)-6· I 
1909 North River Road 
Pmt Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

,----,--- -·-~'--r""----

Depth 
(F,"'t) 

Core S('an 
Core Scan 

Beta 
Reading 

Sample 
Description 
(Standard, 

Depth 
Interval of 

Field 'Saml,le, e.g., 
l.0-2.0; 3.5· 

Static 
Gamma Statk Beta 

Gamma 
Reading 
(cpm) 

One Minute 
Count 
(epm) 

One Minute 
Count 
(epm) 

4.5, etc" 
I Duplicate, 

l __ ._:pmJ~!~;~i~) I +--
PIO 

Reading 

Sample J.D. Number 

No recovery 0,0 03 OOnj_. __ { i , ____ ~ __ .. n 0 

0.5 6147 1 80 i Standard i 03 0.8 i 6071 : 55 0 TI.S·SS·IA4·B05(O.3-0.8)031010 

:'0 6238: 120 I Standard 1.0 - 2.0 I 5922 58 0 I Tl5-<:"-1 Ad_""'{ 1.0-2.0)03 iO 10 

o 
TLS-Sfl-IA4-B05(3.0-4.0)O.110 I 0 

~------~--------~--------~-------+--------+-----~ 

o i No recovery 5.0 5.9 

No recovery 10.0 12.8 

I 

o 

No recovery 15.0 18.5 

Page 2 of4 

I Core 1,i).2'"miJer IIA4~B05 ........... . 

" .s t'.,l Q,j - ~ -" ... 0 ~~z. 
o c-_ 
U.9 ~ 

Q,j <~ .c 
-a~E e Q = 
~ Z 

CJ) 

5 

5a 

~ 
I 

----I 
4 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Co", Sea. I D:~::;on Depth d!'!:a Stade Be..-- j ~ *' 
Core Scan Beta i (Standard, Interval of One Minute One Minute Sample I.D. Number UO = ~ 

- F" Id Sic g PID ° s.. Depth Gamma Reading l~ amp e, .. , Count Count . ,.S:! :; ~ 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- (cpm) (cpm) Readmg Q.. as e 

(cpm) cpm MS/MSD, 4.5, etc. = Q i 
QA Split) 00 

--------- -------- 1---- --------

16.0 0 N __ o_~r~ec~o~v~e--=ry_15~.~0_1_8_.5 _________ -r ___ ---t 
! 17.0_ 

----- ~---- ---------f----- ------

18.0 6329 90 
1-------+--=:::------1 ----------t----- ---------- c---- --------- ----~---

19.0 _______ 1--__+_ 
c----- __ 

20.0J-----.... f---~~~_t_~~------
21. 0 ----- r---. 

-22.0 r- -----~~ ---~-+--""-"" _____ ;::----r---N---

~---- ------ ..... ------

23.0 _______ ________ ~_ 
1--- 24.0 -- r-----
25.0--- -------=A~--....::::--+I___----+----i----__ -__ -__ ---__ ~ _________ ___t_--___I 

26.0- ------ r----. 
27.0 I--- ~ r----

~~~~+-~~-F~~----------------------~----~ 
28.0- ,-----~_ ___I--- ~-"""-.;;::---------------r------j 1-------

29.0_ 
r------ --------~ ------ - ______ 

30.0 

-- ------31.0 __ 
f-- ------ -- c------ ----~--- +------i---------r------i - ~ 

32.0 
~-- ---~-- ------'---------

Page 3 of4 

[Core "D. Number 
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, . 
ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base). The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn SOS6-R or Fonn SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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Data Report for the Phase 2 Tonawanda Landfill OU FUSRAP Site Remediallnvestieation 

Soil and Core Survey Forms 
Investigative Area 5 

W912P4-07-D-0009, 0.0.0003 
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.-
ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAS-l 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

De live Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 2-25-10 

08:20 
John Holmes 
Mike Carlin 

Northin Eastin 
Bore Hole Location As listed in the SAP, Vol. 1 1092867.41 1066091.9 

No Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/187758 Ludlum 12 1229806 
Detector Model and Serial No. Ludlum 44-10 1 PR156393 Ludlum 44-9 /PR191714 
Calibration Due Date 10/19/2010 10-8-10 
Detector Window 0 en or Closed Open NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 

Backgrounds: Gamma: _-=-59:;...::5:....:;;.6 __ cpm (Ludlum Model 2221) 

Beta: _---!:!...37~_cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ______ <~l~O ______ % 

CO: ______ O~ ___ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-25-10 
Date 

2-25-10 
Date 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

I-- core sca-.- D!~;~o~~ePthJ ~~~.- Static Beta- -- i ~ ~ 
Core Scan B (Standard, Interval of .. . = I- ~ 

D h G eta F' Id S I One Mmute One Mmute PID Sample I.D. Number " I: '-' 
ept amma Reading Ie • amp e, e.g., C t C t U .9 -

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i .~ 1:l 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ § 

QA Split) J'3 Z 
--------- 1-------- ------------- ---- ----------- ---- --------- ---- ---------

0.0 0 No recovery 0.0 1.8 
---~-----------------------~------

0.5 O! 
----------------------+-------

1.0 5741 30 Standard 1.8-2.4 5839 54 0 TLS-SS-IA5-1(1.8-2.4)0225 10 1 
------ --------- -----~ --------- ---------

2.0 5928 50 0 
---------+----- ---------- ---- ---------- ----- ------- ------ -------

3.0 5791 40 Standard 3.0-4.0 6054 40 0 TLS-SB-IA5-13(3.0-4.0)02251 0 (Chemical) 
------ f--------

4.0 5955 40 Standard 4.0 5.0 5773 59 0 TLS-SB-IA5-1 3(4.0-5.0)0225 10 4 
-

5.0 0 No recovery S.O - 9.0 

6.0 O! 
---------------1-- --------------- --------------~ ------------------ --------- 1------- --------- ----------------------------t------

7~ O! 
------- ------ ---- --------- ----1----- ---------------------1------

8~ O! 
---~----------------~-------

9.0 5635 70 Standard 9.0 10.0 5638 57 0 TLS-SB-IAS-13(9.0-1O.0)022510 5 
1-------------- ---------

10.0 Refusal @ 10.0 

-+-+---

------

-----

------ ------- -------
Page 2 of3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the fITst foot just inside the saturated zone 
3. A sample from the fITst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fITst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the fITst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the fITst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Project Name: 

Soil Core I.D. Number: IAS-2 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investiga tion 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5637 cpm 

Notes and Comments: 

Backgrounds: Gamma: 3928 cpm (Ludlum Model 2221) 

Beta: _-----.:.4....:....4 __ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ______ ~ ____ _ 02: ______ >-=~ __ __ 

H2S: ___ -"'--___ ppm CO: ___ ~ __ ~ 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-24-10 
Date 

2-24-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 5103 

1.0 5025 

2.0 5049 

3.0 5143 

4.0 5050 

5.0 

6.0 5009 

7.0 5156 

8.0 4804 

9.0 5071 

10.0 

11.0 

12.0 4714 

13.0 5080 

14.0 5187 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

80 Standard 0.4 - 0.6 

70 

100 

90 

80 

40 

70 

80 

70 

80 

100 

110 Standard 14.0 - 15.0 

I Core I.D. Number I IA5-2 

= ,-., 
Static .S: ~ ~ 

..... Q,j Q,j 

Gamma Static Beta ~ "" ..... .2:!E-<0 
One Minute One Minute Sample I.D. Number o=~ 

Count Count 
PID U 0 "" .- Q,j 

Reading ~ .~ &J. 
(cpm) (cpm) c. ~ e e Q = 

JJ Z 

0 No recovery 0.0 - 0.4 

4591 53 0 TLS-SS-IA5-2(0.4-0.6)022410 1 

0 

0 

0 

0 

0 No recovery 5.0 - 5.5 

0 

0 

0 

0 

0 No recovery 10.0 - 12.3 

0 t 
0 

0 

5061 34 0 TLS-SB-IA5-2(l4.0-15.0)022410 5 

0 No recovery 15.0-19.3 

Page 2 of6 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

----- --------- --------

Sample St t' § ;::;' 
D ., D h a IC ,- ~ 

, Core Scan escnptIon ept Gamma Static Beta 1i ~ ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t S I I D N b = r-< z: . ne mu e ne IOU e amp e . . urn er Q I: '-' 

Depth Gamma Reading Field Sample, e.g., C t C t PID U .S r.... 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a ·E J:l 

(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ § 
QA Split) J'3 z: 

16.0 0 No recovery 15.0 19.3 
------ ---------

17.0 0 1 
------------ -------------

18.0 0 1 
--------- ---------

19.3 -
19.0 4905 110 Standard 20.0/22.4 -22.7 5084 42 0 TLS-SB-IA5-2(l 9.3-20.0/22.4-22.7)0224 10 2 

20.0 0 No recovery 20.0 22.4 

21.0 0 1 
------------ ------------- --------~---------1I__---j 

22.4 5140 40 0 
--------- ---------

23.0 4778 80 0 

24.0 5034 90 0 

25.0 0 No recovel)'25.0 53.5 • 

26.0 0 1 
--------------------------+----~ 

27.0 0 1 
!----- -------------

28.0 0 1 

29.0 0 1 
f---

30.0 0 1 
------------ ------------ --------------------\------

31.0 0 1 
---------- --------- ---------

32.0 0 1 
--------- ------------ -------------------~-------

Page 30f6 

I Core I.D. NumberTIA5-2 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

33.0 

34.0 
r-~~~~ 

35.0 
----------

36.0 

37.0 -

38.0 

39.0 

40.0 

41.0 

42.0 

43.0 

44.0 

45.0 

46.0 

47.0 

48.0 

49.0 
,~~ 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

----------

---------

I IA5-2 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 

PID 

(cpm) (cpm) 
Reading 

----------

0 
-------------

0 

0 

0 

0 

0 

0 

0 

0 

0 
---------

0 

0 

0 

0 

0 

0 

0 

Page 4 of6 

---------

Sample I.D. Number 

No recovery 25.0 53.5 
------------

! 

! 
-----~~-

! 

! 
---------

! 
------------

! 

! 

! 

! 
---------

! 

! 
------------

! 
---------

! 

! 
-------------

! 

! 

= ~ o _ 

~ ~ QJ 

~ --.!lE-o 
o=~ U ° _ 

.- <II .£ .~ .Q 
Q.~e e ~ :I 
Jil Z 
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r 

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Field Sample, e.g., Reading 
Duplicate, 1.0-2.0; 3.5-

cpm MS/MSD, 4.5, etc. 
QA Split) 

Static 
Gamma Static Beta 

One Minute One Minute PID 
Count Count 

Reading 
(cpm) (cpm) 

~~ 0 

Sample J.D. Number 

No recovery 25.0 53.5 

51.0 0 J 

52.0 0 J 
------ -------

53.0 4845 70 Standard 53.5 54.5 4843 59 0 TLS-SB-IA5-2(53.5-54.5)022410 

54.0 4990 70 0 

55.0 0 No recovery 55.0 58.0 

56.0 0 J 

57.0 0 J 

58.0 5214 60 Standard 58.0 - 59.0 4885 76 0 TLS-SB-IA5-2(58.0-59.0)02241O(Chemical) 

= """ .S ~ ..... 
t:f::~ 
.!lE--<o 
Q=~ 
U ° 100 .- ~ 
~ .fa .J:} 

o..~S 
5 Q = 
J5 Z 

3 

mn_m I I 

59.0 5248 70 Standard 59.0 60.0 4945 68 0 TLS-SB-IA5-2(59.0-60.0)022410 4 

60.0 ------1::::= 
61.0 ---r-------
62.0 N A 

63.0 I----
64.0 ----r---
65.0 ------66.0 

Page 50f6 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Jfthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 6 of6 
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ARSEC 
2909 North River Road 
Port Allen LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core LD. Number: 1A5-3 

SOIL CORE SURVEY FORM 
-

Projeeli'Oame, Tonawanda fCSRAI' Landfill Site Task I)escrirtion: Soil Core Gamma Survey 
Opecable Unit Remedial 
Investigation 

Contract No: W9121'4-07-D-0009 ARSEC Job :>lumber: Federal-HP-0003 

Deliverv Ocdec: 0003 
I Site Name Tonawanda FUSRAP Landfill Site 

Date of Activity 2-24-10 .... 
Time of Activity 1120 
Survevor Name i Dave ~arren 

~alfleler Name I Joe Cralg 
No(tilinl( Easting 

Bore Hole Location (As listed In the SAP, Vol. i) I097,~67 41 I065887A7 
--

Was the boce hole re-ioeated due to refusal? <3> (Circle either Yes or No) 
No 

Survey Instrumentation 
--

Instrument I i Instrument 2 --
Meter Model and Serial No. .1 Ludlum 12: J 86760 --
Detector Model and Serial No : Ludlum 44-9 i PR 193658 
Calibration Due Dale .. -,-1 10119110 

Window Opon or Closed Open LNA 

Sw-t'ace stalic gross gamma counts (one minute count). bel'ore bore r:oie drilling; 2 3_61 cpm 
.---

!\'utes Rnd Comn1{'nts: 

Backgrounds: Gamma: 6949 cpm (Ludlum Modcl2221) 

Beta: 46 -r (Ludlwll \lodcl 12) 

4·Gas Monitoring while core is removed from thc hore hole (n;cord highest readings). 
LEL: .. :<=)0 %l 0,: >19.5 O;(} 

H2S: 0 ....... ppm CO: 0 ___ ppm 
" 

NOTE: Core depth on this form begins at the soil surface and ends at the tIll/native soil 
interface, 

Note: First refusal @ 7.0 ft (results below). Moved rig 1 mete' south, Second refusal @ 4.0 ft 
with no recovery. No samples taken this eoreholc. 

- ._- H4:JQ 
Signature (Surveyor) Date 

~---------~.-.,----- -. _._---- l:11:!Q 
Signature fSarnplcr) Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

1.6 6611 

2.0 6434 

3.0 6710 

4.0 6614 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

30 

50 

60 

50 

I Core LD. Number I IAS-3 

= ~ 

Static .S: Q,l 1"""1 

~ " " Gamma Static Beta " ... ~ 
.!!:~Q 

One Minute One Minute Sample I.D. Number Q=~ 
Count Count 

PID U oS: t 
Reading .!!: .~ .c 

(cpm) (cpm) C1. t E! a ~ = 
Jl Z 

No recovery 0.0-1.6 ft 

No recovery 5.0-7.0 ft 

Refusal @ 7 ft 

Page 2 of3 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

lA-I through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include appmximately the top 6-inches of the boring) at the following locations: 

L The c"re surface [Le., the rop 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the semnd highest gamma reading, Or by other professional judgment. 

5. A one foot sample centered amund the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading_ If the highest beta reading interval is the same as any of the above four fixed intervals (i.e_, the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered amund the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Tov.n of Tonawanda to a depth of 12 feet beneath the 
structural filL The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if. positive result is obtained in the bottom interval of the 
soil care during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)].lfthe boring location is on 
the access mad, then the sample will he from the first 6 inches of soil beneath the current mad bed material [Le., 
below any pavement and gravel base]. The depth ofthe interface betwccn the road and the soil like materials will he 
recorded on USACE ENG Form 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC SOIl 
Core Survey Fonn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
It is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the mre area where the gamma instrument registered the highest reading. If the 
highest gamma instrument re.ading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, Or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be seJected using the following decision tree: 
a. A one foot sample centered around the CDre area 'with the second highest gamma reading, 
b. A one foot sample centered around the eme area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAS-4 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name 
Date of Activit 

Bore Hole Location As listed in the SAP, VoL 1) 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No 

Tonawanda FUSRAP Landfill Site 
23-10 

4:07 
John Holmes 
Mike Carlin 

Northin 
1092867.41 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 ! 187758 Ludlum 12! 229306 
Detector Model and Serial No. Ludlum 44-10 ! PR 156393 Ludlum 44-9! PR191214 
Calibration Due Date 10-19-10 10-28-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5653 cpm 

Notes and Comments: 

Backgrounds: Gamma: 5985 cpm (Ludlum Model 2221) 

Beta: 47 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-23-10 
Date 

2-23-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

------------------ -------------~ ! ---------- ------,-- ----------

Sample St t" 6 ~ 
D .. D hale .- (i,I 

Core Scan escrlptlon ept Gamma Static Beta ~ ~ ~ 
Core Scan B (Standard, Interval of . . = f- ~ 

D h G eta F' Id S I One Mmute One Mmute PID Sample J.D. Number 0 = -
ept amma Reading Ie amp e, e.g., C t C t U .S .. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i .~ ~ 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e ~ § 

QAS~m ~ z 
------ ----- ------1------- ------ ------ ----- ------

0.0 0 No recovery 0.0 1.5 
c--------- --------- -----------------j-----

0.5 0 ~ 
----- ---------

1.0 5897 30 Standard 1.5 - 2.0 5823 57 0 TLS-SS-IA5-4(1.5-2.0)022310 1 
------------- ------ ------

2.0 6057 70 0 
--------- --- ---------- ---r----- ---------- ----------- --- ---------

3.0 6013 50 0 
1----- ---- ------

4.0 5998 90 0 
----------

5.0 0 No recovery 
--------------- ---------- --------- -----------t------i 

6.0 6116 60 0 
------- c----- ------ -------

7.0 6215 50 Standard 7.0 - 8.0 5958 62 0 TLS-SB-IA5-4(7.0-8.0)02231O 2 
--

8.0 5920 30 0 ! 

9.0 5812 80 0- I 

--------- -------

10.0 0 No recovery 10.0 - 11.0 
-------T----- ------- ---------------+---

11.0 6007 60 \1...o-i'!l.cIx" 0 1'l"'-I~bQ@)tl'~ I 

12.0 6422 100 Standard B.O 12.~ 5951 57 0 TLS-SB-IA5-4(~:6)02231O 5 . 

13.0 6092 50 Standard 13.0 14.0 5751 42 0 TLS-SB-IA5-4(l3.0-14.0)022310(Chemical) 
1----- I-------j --------- ------- ------

14.0 6436 70 Standard 14.0 15.0 5912 57 0 TLS-SB-IA5-4(l4.0-15.0)02231O 4 
----------- --------- ----------

15.0 0 No recovery 15.0-18.2 
---------- ~-- ---------

Page 2 of6 

[Core I.D. Num~ IA5-4 _ 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

-~~~- ~~--~~~~~- ~~---~~~~~- ~~---~~ ~~---~~ ----~~ ~~--~~~ 

Sample Stat' S =< 
D .. D h IC .- Q01 

Core Scan escrJptlon ept Gamma Static Beta ~ ~ .:!:! 
Core Scan Beta (Standard, Interval of . . = Eo-< ~ 

D h G F' Id S I One Mmute One Mmute PID Sample I.D. Number <:'J == '-' 
ept amma Reading Ie amp e, e.g., C t C t U .2 "-

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a ·5 II 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e ~ = 

QA Split) ~ :z 
~ ~ -------~ r--~ ~ ~ ~ ~ ------~ ~ ~ ~~~ -~ ~ ~ ~ ~ ~ ------~ ~ ~ -------

16.0 0 Norecovery15.0 18.2~ 
----------------------+-------

17.0 0 ~ 
---------------------r------

18.0 5668 40 0 

19.0 5874 60 0 
~~--~~~ ~~~-~~~~ ~~--~~ ~~~+--~~~ ~~--~~ ~~~- ~-~~~ ~~---~~ ~~---~~ 

20.0 0 No recovery 20.0 - 57.4 
~~~~~~----------- ---------------~-------

21.0 0 ~ 
------------------~------

22.0 0 ~ 

23.0 0 ~ 
~~------~~-----r~ ~~------~ ~~----- ~~------~ ~~------- ~~-----------------------~-------

24.0 0 ~ 
r---- ~~----I~~ ~~------- ~~------~ 

25.0 0 ~ 
~~--~~~ ~~---~~ ~~-----------------+-------

26.0 0 ~ 
--~ ~ ~ ~ -------~ 

27.0 0 ~ 

28.0 0 ~ 
~~---~~ ~~-+--~~~ ~~---~~ 

29.0 0 ~ 
~~-~~~ ----~~ ~~---~~ 

30.0 0 ~ 
---------------------------+-------

31.0 0 ~ 
------ ---------

32.0 O! 
'--------~~ - ~~---~~ ~~-- ~~~~ ~~---~~ 

Page 3 of6 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

-~ ~----~~ ,---~~ 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

f--------

33.0 
----~~~~- -------

34.0 

35.0 
I---~~--~~ 

36.0 
-~ ~-----~ 

37.0 
-~ 

38.0 

39.0 
-

40.0 
-----

41.0 

42.0 
-

43.0 
-----

44.0 
1---

45.0 

1
46

.
0 

~ -----~ ~ ~ ~~ 

~-~ 

i 47.0 R:0- -----

49.0 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static Description Depth Core Scan Gamma Static Beta (Standard, Interval of Beta One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

Duplicate, 1.0-2.0; 3.5- (cpm) (cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

----

------- -----l-----~~ -------

----- ~--~~~-f-

-------

~- -~ 

----- ----- I---~~ ~--~ ~-~ 

------- ~--- ~ ~~~- -------

-~ ~-~~~~- -----

~- ~~ 

------- ------- f--~ ~ ~ ----~ ~ ------- -~ ~-----~ ~~~~~ 

----

~-~ ----

~ -----~ ~ ~ ~~- ------- ~----~~ ~~~- -------

t-~ ~----~~ 

----- ----- ~~~-

------- ------- t--~ ~ ----~ ~ 

L_~~ -'-

Page 4 of6 

= ,-.. 
.S ~...-! 
- 11.1 11.1 CoIr..._ 
..2tE-;Q 

Sample I.D. Number o=~ PID U.:: r... 
Reading ~.~ ~ 

=.. ~ e e ~ = 
&l Z 

~- -----

No recovery 20.0 - 57.4 
-------

1 
~~-~~~~- -----

1 
----

1 
~---

1 
-----

1 
------- ~-~ 

1 
-------

1 

1 
------ -------

1 

1 
-----

1 

1 
------ f----~~ ~----~~ ----

1 
----

1 
----

1 
~----~~ ~~~ t-~ ~ ~ ----~ ~ 

1 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

---- ----- --------,----------------- ----------~-- --------

Sample St t' § ~ 
D . f D h a IC •• QJ 

Core Scan escnp IOn ept Gamma Static Beta ~ ~ ~ 
Core Scan B t (Standard, Interval of . . = po. i 

D h G e a F' Id S I One Mmute One Mmute PID Sample 1.0. Number 0 = -
ept amma Reading Ie amp e, e.g., C t C t U.5I ,.... 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i ·5 1S 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm 5 ~ ~ 

QA Split) J3 Z 
--------- ----- ------ ----- ----- -----

50.0 0 No recovery 20.0 57.4 
------------- ------------- -------- -------- -------------------j----

51.0 O! 
--------- -----------r-----

52.0 O! 
-------- ------- 1--------- ----- -------------1----
53.0 O! 

------------- -------- -------- --- -------- -------- -------------------+----
54.0 O! 

---------- ----- ----- ---------------+-----
55.0 O! 

',---- -------------+---~ 

56.0 O! 
- -------------r-----

57.0 5954 40 Standard 57.4 - 58.4 5828 81 0 TLS-SB-IA5-4(57.4-58.4)022310 3 
----- ----- ----- -----

58.0 _____ 

59.0 ----I----
-------- 1---- ---------+----"''''''-''="'--l-------r------t-----+-------t --------

60.0 ----r-----
1----------

61.0 --I---
--- ----- ---------+-----'=="'-....±----I--I--------- ------- -----------+----

62.0 r--------. 
-------- -------- ----- --------- /-------"'''''1-..:::::::----t-------------------+----

63.0 ______ __ 
-------- --- ----- ------t---'=-=----------------+----
64.0 _______ 

------- f------ ----- -----=--.=----------t----
65.0 _______ 

+------- - -- ------------- ------------- ---------
66.0_ --r-----...... 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the fIrst foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 6 of6 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA5-5 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

I Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 2-23-10 

Bore Hole Location (As listed in the SAP, Vol. 1 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/187758 
Detector Model and Serial No. Ludlum 44-10 / PR 156393 
Calibration Due Date 10-19-10 
Detector Window 0 en or Closed o en 

Eastin 
1065683.04 

No 

Instrument 2 
Ludlum 12/229306 
Ludlum 44-9/ PR191214 
10-28-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6354 cpm 

Notes and Comments: 

Backgrounds: Gamma: 7374 cpm (Ludlum Model 222l) 

Beta: 36 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

o ppm co: _~O,--ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-23-10 
Date 

Date 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 
------

1.0 7481 
-
2.0 7047 

f---- --- ---

3.0 6977 

4.0 7301 
--------------

5.0 
-
6.0 

7.0 6803 
----- ---------

8.0 6979 
----------

9.0 7143 
1----

10.0 

11.0 7040 
f----

12.0 6855 
- ------

13.0 7025 

14.0 7424 
---------

15.0 
--- -

Form HPM-3-6-1 
SOlL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

90 Standard 1.1 1.6 
------------ c---- --------------

60 

120 Standard 3.0 4.0 

110 
---------

------- ------

----------

90 

70 
------

100 

--------- c-------- ----------
80 

90 

40 
-------------- ---------

90 
c--------

------ -----

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 
(cpm) (cpm) 

6714 57 
---------

------

6768 66 

------ ----- -----

Page 2 of5 

PID 
Reading 

0 

0 

0 

0 

Sample LD. Number 

No recovery 0.0 1.1 

i 
TLS-SS-IA5-5(1.1-1.6)02231O 

lTLS-SB-IA5-5(3 .0-4.0)02231 0 

0 No recovery 5.0 7.3! 
----

0 
-------------~ ---------

0 

0 
-----

0 

0 I No recovery 10.0 11.0 

0 

0 

0 

0 

0 I No recovery 15.0 - 17.0 

I Core LD. Number U~5-5 _______________________ --.J 

= -.$1 I1.l .... 
.... I1.l I1.l 
<:.I 100 .... 

.!IE-<=> 
Q=~ 
U <=> 100 .... I1.l 
~.~ .c 
Q.~e e Q = 
~ Z 

5 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

~~~~~----, ~~~--~~~~ 

Sample Sf f' § ;::;-D .. D h a IC ... Q,j 

Core Scan escnptIOn ept Gamma Static Beta ~ ~ '* 
Core Scan Beta (Sta?dard, Interval of One Minute One Minute Sample I.D. Number ~ ~ ~ 

Depth Gamma Reading FIeld Sample, e.g., C t C t PID U.51 10. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a'~ is 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ ~ 

QA Split) ~ Z 

16.0 0 No recovery 15.0 17.0 

17.0 7108 60 0 

18.0 7048 40 Standard 18.0 -19.0 6707 61 0 TLS-SB-IA5-5(18.0-19.0)022310 2 
------------- -------------

19.0 7250 90 0 
c------ ~~~~-___I ~~~----~~~ 

20.0 0 No recovery 20.0 - 33.5 

21.0 0 t 
---------------r------

22.0 0 t 
--------- ---------

23.0 0 t 

~~ 0 t 

25.0 0 t 
~~~ ~~~--~~~~ ~~~---~~~ ~~~~~---------------t------

26.0 0 t 

27.0 0 t 

28.0 0 t 
~~~~~------------------~~~~~ 

29.0 0 t 

30.0 0 t 

31.0 0 t 

32.0 0 t 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOlL CORE GAMMA SURVEY FORM 

Sample I ---- --S-t--t '- S ;:::;' 
D .. D h a IC .- iIoI 

Core Scan escrlptlOn ept Gamma Static Beta i f:! ~ 
Core Scan Beta (Standard, Interval of . . = Eo- ~ 

D h G F' Id S I One Mmute One Mmute PID Sample I.D. Number 0 = '-' 
ept amma Reading Ie amp e, e.g., C t C t U.s:: "" 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a'0 ] 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ ~ 

~~~ ~ Z 
----- ------- -------- --------- --- -------- --------

o No recovery 20.0 33.5 
--- ----- --------1-- -------~ ----- -----------------+----

7369 50 Standard 34.0 - 35.0 6654 69 0 TLS-SB-IA5-5(34.0-35.0)022310 3 
,------ -------

35.0 0 No recovery 35.0 _. 37.2 
---- -- ----- --------- --------1------- --------- ----- --------- ----------+---

36.0 0 ! 
-------- ----- ----- ---------- +------- -----

37.0 7408 70 Standard 37.2 38.2 6614 59 0 TLS-SB-IA5-5(37.2-38.2)022310 4 
~---- -- ------------ -------- -------- ----- ---- ------~ ---------

38.0 7165 50 0 
---- -------------- ---- --------t-----+-----------------+------

39.0 7254 70 Standard 38.3 -39.3 6751 55 0 TLS-SB-IA3-5(38.2-39.2)022310(Chemical) 
----- --- -------- \----------+--------1 ---------1-----------

40.0 0 
-------- ----- -------- -------- ---- --- -------- ---------

41.0 ------r-. --------t-=="-.....::::----+-------i-- -------- -----

42.0 -----r--
43.0 +---=::=,,-......::: ___ :::---+1------------ -----

44.0 --____- --------------+---
-------- ----

45.0 r--------
--- -------- ----- --------1------- ---===;........,::----+------------------1----

46.0 ---r------- ----- -------- ------+-----+------+-----+----==--.:::-:---------------+----
47.0 ~ 

---- -- -- --- ------r------- --------- --------- -."",.~;::__-------t_---
48.0 ______ 

-------------- -------- - - -------- --- -----

49.0 ~ ---::----....... 
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· . 
ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

1. The core surface [i.e., the top 6 inches ofthe current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional jUdgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches ofthe current landfill surface (0.0 O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn SOS6-R or Fonn SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey F onn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 5 of5 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IAS-6 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W9t2P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6224 cpm 

Notes and Comments: 

Backgrounds: Gamma: 4235 cpm (Ludlum Model 2221) 

Beta: 32 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: >19.5 % 

o ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the filllnative soil 
interface. 

Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6- I 
SOIL CORE GAMMA SURVEY FORM 

~~~~~~----, ~~~----~~~ 

Sample St t' § ~ 
D 't' D h a IC •• 4J 

Core Scan esc rip Ion ept Gamma Static Beta ~ ~ ~ 
Core Scan Beta (Sta?dard, !ntervalof One Minute One Minute Sample 1.0, Number =§ = ~ 

Depth Gamma Reading Field Sample, e.g., C t C t PIO U .s: r.. 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i'~ ~ 

(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ § 
~s~q ~ z 

0.0 No recovery 0.0 0.4 
---------------

0.5 6116 100 Standard 0.4 - 0.9 5804 35 0 TLS-SS-IA5-6(0.4-0.9)02231O 1 

1.0 5993 100 0 

2.0 5971 60 0 
---------------

3.0 6237 120 0 

4.0 6067 100 0 

5.0 6195 80 0 No recovery 5.0 5.3 

6.0 6108 120 0 

7.0 6177 60 0 
~~~~~~~ ,----~r--------r-----~--------------------------------_4-------

8.0 6189 60 0 

9.0 6284 80 Duplicate 9.0 10.0 5674 54 0 TLS-SB-IA5-6(9.0-1O.0)022310 4 

10.0 6250 100 Standard 10.6-11.6 5823 62 0 TLS-SB-IA5-6(10.6-11.6)022310 (Chemical) 
~~~ ~~~~---~~~ ~~~~~~~----+-------

11.6 6167 80 0 • 

12.6 6053 100 0 i 
---------------

13.6 5998 120 0 

14.0 0 

15.0 0 No recovery 15.0 17.2 

Page 2 of5 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

-----------

Sample. § -
D .. StatIc .- <1.1 -

Core Scan escnptlon Depth Gamma Static Beta 'E f:! ~ 
Core Scan Beta (Standard, Interval of . . = Eo- ~ 

D h G F' Id S I One Mmute One Mmute PID Sample I.D. Number 0 = '-' 
ept amma Reading Ie amp e, e.g., C t C t U .~ "" 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a .~ .8 
(cpm) cpm MSfMSD, 4.5, etc. cpm cpm e ~ ~ 

QA Split) ~ Z 

16.0 0 No recovery 15.0-17.2 
----------------

17.0 6203 120 Standard 17.2-18.2 5681 38 0 TLS-SB-IA5-6(l7.2-18.2)022310 2 
------------

18.2 5977 100 0 
....... -~--------~--------_+--------r_--------------------------------~------

19.2 6085 140 Standard 19.0 20.0 5782 55 0 TLS-SB-IA5-6(l9.0-20.0)0223 10 5 
_....... . ... _-----------

20.0 0 No recovery 20.0 24.6! 
.... ----... l--------------------------~------

21.0 O! 

22.0 O! 
~--..... . 

23.0 O! 
-----------

24.0 6228 100 0 
c ....... ---r---------+---------+-------_+----------------------------------r-------

25.0 0 No recovery 25.0 39.6 
-----------------

26.0 O! 

27.0 O! 
-----------

28.0 O! 

29.0 O! 

30.0 O! 

31.0 O! 

32.0 O! 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

,.---~~~~- ~~ 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

~~- ------

33.0 
-------- ~~~~~~ 

34.0 

35.0 
~~~ ~~~-

36.0 

37.0 
-~~ 

~~- ------

38.0 

39.0 6022 

40.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

~ ~~~~~ ~~~~ ~~~~~~~~ 

Sample Static 
Core Scan Description Depth Gamma Static Beta 

Beta (Standard, Interval of One Minute One Minute 
Reading Field Sample, e.g., 

Count Count Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) cpm MSIMSD, 4.5, etc. 

QA Split) 

-------- ~~~~- --------

------ ~~~~ ----- ~~- -----

--------- ~~~~- --------- ~~~~- --------

60 
----- -~~~~~ ~~-~~ ~ ~ ~ ~ r~~~~~ ~~-~~ 

I---~~ -~~ 

41.0 
~~~~- --------

42.0 
------ ~~~- I~~ ~~-~~~ 

43.0 
.~~~. -------- ~~~~- --------

44.0 

45.0 
----- ~~~~~ ~~-~~~ . ~~ -~~~~ ~~-~~~ 

~~~-

I 46.0 
--------

47.0 6171 60 Standard 47.1-48.1 5915 65 
. ~~~ I-~~ ~ ~ ~ ~~~~~~ 

48.0 5981 50 
I-~~~ ~ ~ ~ ~-~ ~ -----

49.0 5872 120 
-~ 

Page 40f5 

~~~~- ~~ ~~~~~~ 

PID 
Reading 

0 
---------

0 

0 

0 

0 

0 

0 

0 

0 

0 
-----

0 

0 

0 
.~~~. ~~-~~~ . ~~~~ 

0 

0 

0 
~~-

0 

--------

Sa mple LD. Number 

No recovery 25.0 -39.6 
r-----~~ --------

---------

--------

-47.1 No recovery 40.0 -
--------

-----

-------

~~~~~. ~~~-~~ 

1 

1 

1 

1 

! 

! 

! 

! 

! 

= ,-.., 
Q -.,. ~ ~ 
't~...., 
Q,I lo. Q 
=E- Z Q c '-' 
U .S: ~ 

Q,I .;!l .c 
-a~e 
e ~ = J1 Z 

---------------I----~ 
TLS-SB-IA5-6( 47 .1-48.1 )02231 0 3 

--------

-----
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment ofthe boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. [fthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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. . 
ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port AI LA 70767 

Project Name: 

Soil Core I.D. Number: IAS-7 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landftll Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5,671 cpm 

Notes and Comments: 

Backgrounds: Gamma: 5,914 cpm (Ludlum Model 2221) 

Beta: ~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: <10 % >19.5 % 

o ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-23-10 
Date 

2-23-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

----- ~~-
~~~~~~ ~~-~~ 

I Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

Core Scan Beta (Standard, Interval of 
One Minute One Minute 

Depth Gamma Reading Field Sample, e.g., 
Count Count 

(Feet) Reading Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) 

(cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

---------- --~~ ~~------~~ 

0.0 6692 80 Standard 0.0 0.5 6251 76 

0.5 6972 100 Duplicate 0.5 -1.5 6234 56 
------ ~ ~~- ~---~ ~ ~ ~ --~ ~ 

1.0 6590 100 
---------

2.0 6419 120 Standard 2.0 -3.0 6138 69 
~--~~ ~- ~~ ------ ---~~ ~~--~~ 

3.0 6200 100 Standard 3.0 4.0 6011 60 
-~~~~-- -----

4.0 6347 80 
~ ~ -----~ ~ ~ ---- i~ ~ ~ ~ -----~ ~ 

5.0 
------ ---~~ ~~--~~ 

6.0 
r---- ~-~ ---------

7.0 

8.0 
------ ~~-- ------

9.0 6188 100 Standard 9.0 10.0 5752 35 
------ ~~------~~ ~~--- ----------

10.0 
-~~ 

11.0 
--

12.0 
----- ~-- -----

13.0 
------ ~------~~ ~~---- ---------

14.0 
--------- -~~ 

15.0 
-~~~ 

Page 2 of5 

rCorel.D. Number I IA5-7 

------ ~~~~ 

PID 
Reading 

----------

0 

0 

0 

0 
------

0 

0 

0 

0 
--------- ~---~ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~~~~~ ~~--~~ 

Sample LD. Number 

--~~ ~~-----~~ 

TLS-SS-IA5 -7(0.0-0.5)022310 

TLS-SB-IAS -7(0.5-1.5)022310 

TLS-SB-IAS -7(2.0-3.0)022310 
~--~~ ~~--~~ 

TLS-SB-IAS -7(3.0-4.0)022310(Chemical) 

No recovery 5.0 - 8.3 

t 
~~ ~ ~ ~ ~ ~ ------~ -

t 
t 

~--

TLS-SB-IA5 -7(9.0-10.0)022310 

No recovery 10.0 -33.7 

t 
------

t 

t 

t 
-----

t 
------

= ---.S: Q,I ': 

~e ... 
~E-<= 
o=~ 
U = ... •• Q,I 
Q,I .~ ,.Q 

Q..~E 
E ~ ::s 
~ Z 

4 

5 

2 

. ~ 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

~~~~------T----I --------
,-~~~~~l Sample Static 

Description Depth Gamma Static ~eta 
Core Scan (Standard, Interval of One Minute One Mmute PID 

Cm Scan Beta Field Sample, e.g., Count Count Reading 
Depth Gam?,a Reading Duplicate, 1.0-2.0; 3.5- (cpm) (cpm) 
(Feet) Readmg cpm MS/MSD, 4.5, etc. 

Sample J.D. Number 

(cpm) QA S J't) _~~~~_ ~ __ ~~ 
P 1- ~~ 0 No recovery Ii ~~----t----r 

,---~~~ ~-----~-------r 0 16.0_ ~~~ 0.0 - 33.7 

170_ - 0 __ . ~--- ~~ ~~~- ~-----~ 

18.0 >-- ........ __ 0 __ 
19.0___ 0 

~.. - 0 
20.0_r----_ 

21.0____ "_~_ r-- - 0 

o 
22.0_ 

23.0_ 0 
c--f- 0 

24.0_ c_ "-r-
25.0 -- 0 

I 26.0_ 0_ 

f--Y_ +_ 0 27.0__ _ 

O --~ 0 
28._[--__ ~~------I-----_t---~~~ 
29.0__ c- 0 ~.._ 
30.0- -"'--- 0_ 

- 0 
31.0 1-- ~~~~ __ L ___ _'____~~~ 
32.0 ~~ ____ ~~ ~ ___ ~~ ~~~~ ~ _____ ~ ~~ ~ _____ ~~ 

'------~-
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[Core I.D. Number I IA5-7 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

= ,-, 
.9 <l.I-
1:: <l.I Q,I 

<l.I'"'C; 
=E-Z; 
0=,-, 
U.9 '"' 
.2 .~ .8 
Q.~E! 
E! Q ::I 
~ Z; 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample St t' S ~ 
D 't' D th a IC .... ~ 

Core Scan escrtp IOn ep Gamma Static Beta g e ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t S I I D N b = E-- Z , ne IOU e ne InU e amp e . , um er Q = _ 

Depth Gamma Reading FIeld Sample, e.g., C t C t PID U .9 "" 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i ,5 .! 

(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e ~ ~ 
~S~O ~ Z 

33.0 0 No recovery 10.0 33.7 
--------- --------- ----~------------

34.0 5876 11 0 Standard 33. 7 ~ 35.0 5810 43 0 TLS-SB-IA5-7(33. 7-35.0)022310 3 
---------- ---------

35.0 

36.0 _____ 
---------------1-------~---- -------~---- -------~----

37.0 _____ 
----- -------~----

38.0 --I---. 
39.0 -~~- ---~-~~~-~~----~----~---~--~~--------- ----

40.0 _____~- -----------+---

41.0 _____ 

42.0 ........ ____ 

43.0 -----I'--. 
44.0 ~ ____ 

r-------+--------r-=~----------------------------~-------

45.0 ~ 
46.0 _____ 

-------

47.0~ _____ 

48.0 ~ 
49.0_ ______ 

Page 40f5 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the frrst foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the frrst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. Ifthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the frrst foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: __ ..;::IA=5.....:-8:::...-________ _ 

Project Name: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

2-22-10 
09:05 

John Holmes 
Mike Carlin 
Northin Eastin 

Bore Hole Location (As listed in the SAP, Vol. I) 1092867.41 1065376.4 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No 

No 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. 2221/ 187758 
Detector Mode I and Serial No. Ludlum 44-10 / PR156393 
Calibration Due Date 10119/20 lO 
Detector Window Open or Closed 0 en 

Instrument 2 
Ludlum 12 1229306 
Ludlum 44-9IPRI91714 
10-8-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: __ =6,=1=02=--=c~p=m 

Notes and Comments: 

Backgrounds: Gamma: 5,697 cpm (Ludlum Model 2221) 

Beta: 50 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 
-----''-''---

co: _-",O __ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
NOTE: No native sample per Sample Coordinator 

2-22-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

---------

Sample 

Core Scan Description Depth 
Core Scan (Standard, Interval of Beta 

Depth Gamma Reading Field Sample, e.g., 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

(cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

0.0 

0.5 

1.0 
----------

1.5 6644 40 Standard 1.5 ---2.0 
-------------

2.0 6752 60 

3.0 6637 80 

4.0 6947 110 Standard 4.0- 5.0 

5.0 

6.0 
----------

7.0 6934 80 Standard 6.8 -7.8 

8.0 6316 70 

9.0 6846 90 
-------------

10.0 6633 80 
----------

11.0 
----------

12.0 

13.0 6152 40 Standard 13.0 - 14.0 
-------------

14.0 6427 70 
, 

I Core J.D. Number I IA5-8 

I: -Static .S ~ ~ 
- Il.I Il.I Gamma Static Beta Col ;.._ 
JtE-<0 

One Minute One Minute Sample l.D. Number Ol:~ 
Count Count 

PID U.S ;.. 
Reading ,!t .~ ~ 

(cpm) (cpm) =-~e e ~ = J'3 Z 
-------------

0 No Recovery 0.0 1.5 

0 ! 
----------

0 ! 
5878 63 0 TLS-SS-IA5-8( 1.5-2.0)0222 10 1 

0 
---------- ---------- ---

0 

5854 71 0 TLS-SB-IA5-8(4.0-5.0)022210 5 

0 No recovery 5.0 - 6.8 
---------

0 ! 
6250 82 0 TLS-SB-IA5-8(6.8-7.8)022210 4 

--------------

0 

0 

0 

0 

0 
-------------

6045 54 0 TLS-SB-IA5-8(13.0-14.0)022210 2 

0 

Page 2 of4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

----------

Sample St t' 2l ;:; 
D .. D h alc .- ~ 

Core Scan escraptton ept Gamma Static Beta i ~ ~ 
Core Scan Beta (Sta?dard, Interval of One Minute One Minute Sample I.D. Number =a = ~ 

Depth Gamma Reading Field Sample, e.g., C t C t PID U .s: 10. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i'o ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ g 

QA Split) ~ Z 

15.0 0 No recovery 15.0 50.0 
---------------

! 0 ! 
------~~~~~~~~~-+~~~~~~ 

! 0 ! 
----------

! 0 ! 
---------------

50.0 0 ! 
------~~~~~~~~~~+-~~~~~~ 

-----------

3 

, 

--------------

----------

I-----+-----------(),------ ---------------
) 

Page 3 of4 

Core lD. 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample Stat' g ;:::;' 
D .. D h IC ... Q.l 

Core Scan escrlptlon ept Gamma Static Beta ~ ~ ~ 
Core Scan Beta (Standard, Interval of 0 M' tOM' t S Ie I D N mber = Z . ne IOU e ne IOU e amp .. u 0 I: '-' 

Depth Gamma Reading Field Sample, e.g., C t C t PID U .S: I-

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a '0 .! 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm = ~ g 

QA Split) J5 Z 
----------

o No recovery 10.0 - 20.8 

o ~ 
----------------+----~-----+--------_+_-----_+_----__+-----t_---____j --------------- --------------------!----------I 

o ~ 

o ~ 

o ~ 
---------- t_---------+-------j--------j------I-------j---------i --------------- -----------~-------+_-----__I 

o 
~-----------

Standard 0 TLS-SB-IA5-22(2 1.4-22.4)0222 10 3 
~--~-----+-----t-----+_-----__I----. 

o 
----------

o 
o 

1-----1----------------
o 

._-------

1---- ----------- -----------

Page 3 of4 
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ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which wi11 include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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'. , 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IAS-9 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

Bore Hole Location As listed in the SAP, Vol. 1 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

09:00 
2-25-10 
lohnHolmes 
Mike Carlin 

Northin 
1092969.63 

Yes 

Survey Instrumentation 

Eastin 
1066091.9 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 1 190170 Ludlum 12/186707 

Detector Model and Serial No. Ludlum 44-10 1 PR242823 Ludlum 44-9 1153297 

Calibration Due Date 10-19-10 10-8-10 
Detector Window Open or Closed Open NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6321 cpm 

Notes and Comments: 

Backgrounds: Gamma: 6868 cpm (Ludlum Model 2221) 

Beta: ~cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

----:o~_ ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

Core Scan 
Gamma 
Reading 

(cpm) 

Fonn HPM-3-6-l 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

---T---

Static 
Gamma 

One Minute 
Count 
(cpm) 

Static Beta 
One Minute 

Count 
(cpm) 

pm 
Reading 

Sample I.D. Number 

= -0<:11_ 
;: ~ Q.) <:J ,.._ 

~E--0 
<S=~ U 0 ,.. 

•• <:II 
~.= ~ 
Q.~e e ~ = 
~ Z 

0.0 0 I No recovery 0.0 0.7 
------------------~f__---- ------------------------ ~~--~~---_+_~-_l 

0.5 6868 30 Standard 0.7 - 1.3 6313 81 0 1 TLS-SS-IA5-9(0. 7-1.3)022510 

1.0 6742 60 0 
-
2.0 6955 40 0 

I 3.0 665370 I I I I I 0 

4.0 6747 90 0 

5.0 0 No recovery 5.0 - 6.6 

6.0 6402 60 0 

7.0 5643 100 0 

8.0 6454 90 0 

9.0 6660 70 0 

10.0-0---I No recovery 10.0 - 12.0 

11.0 

12.0 

13.0 

14.0 

15.0 

5875 

6467 

6691 

90 

110 

100 

I Core I.D.Number I IA5-9 

Standard 12.0 13.0 

Standard 13.0-14.0 

o ! 
6539 77 5 TLS-SB-IA5-9( 12.0-13.0)02251 O(Chemical) 

6593 83 o TLS-SB-IA5-B( 13.0-14.0)02251 0 

o 
o No recovery 15.0 - 16.4 

Page 2 of7 
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I 

ARSEC 
2909 North River Road 
Port Allen, LA 70767 

I Depth 
Core Scan 
Gamma 

(Feet) Reading 
(cpm) 

16.0 6701 

17.0 6743 

18.0 6915 

19.0 6940 
---- --- ------ ----- -

20.0 

21.0 

22.0 

23.0 7075 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

------ ---~.--- ------- ------- ----

Sample 
Static 

Core Scan Description Depth 
Gamma Static .Beta 

.Beta (Standard, Interval of 
One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) cpm MS/MSD, 4.5, etc. 

QA Split) 

50 
------- -------

70 

90 

60 
------ -----

----------- ---- ---------- r------------ ----------

40 Standard 23.5 -24.5 6512 74 
----- ------ ---------- -------- ----------

24.0 6628 60 

25.0 
-----

26.0 

27.0 

28.0 
------- r----- -------

29.0 7108 80 Standard 29.0-30.0 6757 54 

30.0 

31.0 
----- --- -----

32.0 
---- ---'--- -------

Page 3 of7 

rG~ie 

PID 
Reading 

0 

0 
------

0 

0 

0 

0 

0 

0 

0 

0 

0 
------ ----

0 

-------

Samp Ie to. Number 

-------

---------

No recovery 20.0 2 3.5~ 
----------

~ 

~ 
----

TLS-SB-IA5-9(23.5-24.5)022510 

No recovery 25.0 - 2 9.0 

~ 
------

~ 
--

~ 
-----

TLS-SB-IA5-9(29.0-30.0)022510 

No recovery 30.0 6 3.9 
---------

--- -------

= ,-, .9 ~ ~ 
- <I.l <I.l <:.I!.._ 

J!E-- 0 

c=~ 
U 0 s.-

.- <I.l 
<1.1 .:!l ,Q 

Q..~E 
E ~ = 
~ Z 

4 

2 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

I 
Sample St t '- § ~ 

, D .. D a IC .- il.I 
, Core Scan escnptton epth Gamma Static Beta ~ ~ .J!:! 

Core Scan Beta (Standard, Interval of . . = Eo-< i 
D th G F· Id S I One Mmute One Mmute PID Sample I.D. Number <:> = '-' 

ep amma Reading Ie amp e, e.g., C t C t U.S 10. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( onn) Reading -a .~ ~ 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e ! ~ 

QA Split) ~ Z I 

33.0 0 No recovery 30.0 63.9 
---------+----

34.0 O! 
---------- ---------~ ------ ------- -------------+----

35.0 O! 
--------- ------ --------- -------------~ --------- --------------------t--------j 

36.0 O! 
--- ----------1-------- ----

37.0 O! 

38.0 O! 
1-----1 --------- ------ --------- --------- -----------------+------J 

39.0 O! 
---------r-- ---------- --~-- --~-- ---------------------1-----1 

40.0 O! 
i-- 1-----

41.0 O! 
--------- -,------ --------- ------------------+----1 

42.0 O! 
-------------~--~ 

43.0 O! 
------- -- ------ --------------------+---~ 

44.0 O! 
----------- --- ------------ --- -------------~ -------- -------------- -------- --------------------+------1 

45.0 O! 
-------------J---~ 

46.0 O! 
------ ------ ------------------1-----1 

47.0 O! 
I----+----------I------+----------j ------ . 

48.0 O! 
--------- -----,--- --------- --------- ---------------+---

49.0 O! 
-- --------- --~-- --~-- --~-- ----------------------'---------' 
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ARSEC 
2909 North River Road 
Port Allen. LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

---------- ---- ------------- --------

Sample i St t' § ;::;-
D .. D h alc .- ~ 

Core Scan escrtptlon ept Gamma Static Beta 1l ~ !! 
Core Scan B (Standard, Interval of . . = Eo- ~ 

D th G eta F' Id S I One Mmute One Mmute PID Sample LD. Number 0 c '-' 
ep amma Reading Ie amp e, e.g., C t C t U .s: .... 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i '5 ] 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e ! ~ 

QA Split) ~ Z 

50.0 0 No recovery 30.0 - 63.9 
-------- ----- -------------- -------- ---------c------- -------- -----------------t----

51.0 O! 
------------------r-----

52.0 O! 
------ ----- ----------------/----

53.0 O! 
----------r-----

54.0 O! 
--------- ------ ------1-------- ------ ------ ~---- ----- ---------------+---

55.0 O! 
------- ------------+------

56.0 O! 
-- ----- -- --- ------ ------ ------

57.0 O! 
------ ------ ----- ------ ----- -------------\-----

58.0 O! 

59.0 O! 
--- --- ------ -------- --------------------l-----

60.0 O! 
------------- ---------,--- ------ ------ ---------------I!-----

61.0 O! 
---

62.0 O! 
----------~----

63.0 O! 
--------------------~---

64.0 6626 110 Standard 63.9 64.9 6414 66 0 TLS-SB-IA5-9(63.9-64.9)022310 3 
---------1----- ------ ------

65.0 0 No recovery 65.0 75.0 
------------- -------------- -------- ---------------------+----

66.0 O! 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample St t' g ~ D ., D h a IC .... ~ 
Core Scan escnptlOn ept Gamma Static Beta ~ e ~ 

Core Scan Beta (Sta~dard, Interval of One Minute One Minute Sample I.D. Number =a ~ ~ 
Depth Gamma Reading Field Sample, e.g., C t C t PID U .S 10. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i'~ 1l 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm 5 ~ ~ 

QA Split) &l Z 

I 67.0 0 No recovery 65.0 -75.0 

68.0 0 ~ 
------------------------+-------

69.0 0 ~ 
----------------- --------

70.0 0 ~ 
--------- ----------- ----------- -----------------------+------

71.0 0 ~ 
----------------------------4------~ 

72.0 0 ~ 
----------------------------

73.0 0 ~ 
------------ ---------- ----------

74.0 0 ~ 
------------------+-------

75.0 6581 60 0 

76.0 6755 40 0__ • 

77.0 6678 90 0 

78.0 6675 100 0 

~~ ~~ 100 0 

--__ ~~~~====~::~~~=I==::::===1========~~f=::~=:==I===::::~~~~O~~~;;~::::::====::======::~;;;;;:::~~~~ ~...-- -

Page 6 of7 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment ofthe boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)) 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base). The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 7 of7 
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· . 
ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: lAs-tO 
----~~~~---------------

Project Name: 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6015 cpm 

Notes and Comments: 

Backgrounds: Gamma: 6812 cpm (Ludlum Model 2221) 

Beta: ---'-~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ---~'---_% >19.5 % 
----~~~------

___ O"--_-'ppm co: ___ 0"'-----__ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

Core Scan 
Gamma 
Reading 

(cpm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

One Minute 
Count 
(cpm) 

Static Beta 
One Minute 

Count 
(cpm) 

PID 
Reading 

Sample 1.0. Number 

0.0 0 No recovery 0.0 - 0.8 

0.5 6976 100 Standard 0.8 1.3 6622 56 0 T~~-SS-IA5-1O(0.8- 1)0225 I 
1.0 7191 90 0 

- -----------

2.0 7223 100 0 

3.0 7210 150 Standard 3.3 4.3 7393 53 0 "S-SB-TA5- U-4.3)0225 I 
- ------------

4.0 7114 130 0 

5.0 0 No recovery 5.0 7.1 

6.0 O! 
----------------- -----------

= -<:> ..... ;: t u ... 
~E-
<S = 
U .$2 t 
~ .~ .= 
"S.~e e Q = 
\'II Z r:.n 

7.0 7142 100 Standard 7.1- 8.1 7011 66 0 TLS-SB-IA5-10(7.1-8.1)022510 I 3 

8.0 7084 100 Standard 8.1 9.1 6963 67 0 TLS-SB-TA5-10(8.1-9.1)022510 I 2 
------------

9.0 7186 60 O! 

10.0 0 No recovery 10.0 12.3 
'---

11.0 I I I I 0 
12.0 7061 100 0 

TLS-SB-IA5-10(14.0-15.0)022510 
----------------

No recovery 15.0 19.0 

13.0 7199 140 I 0 

14.0 7291 140 Standard 14.0 - 15.0
m 

6878 59 0 

15.0 0 

4 

Page 2 of4 

I Core I.D. Number m] IA?~l0 

: 



             I- 565    

ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

~~~- ~~---~~~~~- ~~--~~~ ~~--~~~ 

Sample St f § ;:::;' 
D . f D th a IC -= ~ ~ 

Core Scan escnp Ion ep Gamma Static Beta ~ ~~ .... 
Core Scan B (Standard, Interval of . . = !-< ~ 

D th G ~ eta F' ld S I One Mmute One Mmute PID Sample I.D. Number Q = '-' 
ep amma Reading Ie amp e, e.g., C t C t U.Sl '"' 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a'0 ~ 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e ~ § 

QA Split) ~ z 
~ ~ ~~~----1 ~ ~ -------- ~ ~ ~~~~- ~ ~ ------- ~ ~ ~~~- ~~ ~ ~ ~ ~ ~ -------- ~ ~ ~~~~- r~ ~ ~ ~ ------~ ~ ~ --------

16.0 0 No recovery 15.0 - 19.0 

17.0 0 t 

18.0 0 t 2 

19.0 7057 60 Standard 19.0 20.0 6386 57 0 TLS-SB-IA5-1O(l9.0-20.0)022510 (Chemical) 
~~~- ~~---~~~~~- ~~--~~~~~~- ~~---~~ ~~--~~~ ----j----

20.0 

---~~-

~~~~~~----1-----~~--------~~ ~~~~~- ~~------- ~~------- ~~~~~~-~-~--~~~-------~~ ------
~~~~~ ----~~ ~~--~~~ ,----~~~ ~~--~~~ --........ ---- ~~--~~~ ~~~--~~----------------+---

------ -----..--
~~~~~~-----r-----

--I---. 

__---c---_ --------~~---=--...oo;;: ________ ::-----------+----

~~---- -~~ t-----~~~ ~~---- ~~-------- -------- r----. 
Page 3 of4 

'---.:.-::....:-"=~=:.;;;..;:;=--_LcI~A5-1 0 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fITst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the fITst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 05 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the fITst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. lfthe highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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· . 
ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: lAS-II 
----~~~~--------------

Project Name: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal -HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5987 cpm 

Notes and Comments: 

Backgrounds: Gamma: 6712 cpm (Ludlum Model 2221) 

Beta: 43 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % -----"-"--- >19.5 % 
------~~------

_---"O'---_ppm co: ____ ----''--__ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-25-10 
Date 

2-25-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

-------

I 
Sample St t' § ;:::;' 

D .. D h a IC .- ell 

i Core Scan escraptton . ept Gamma Static Beta i ~ ~ 
Core Scan B (Standard, Interval of . . = f-< ~ 

D h G eta F' Id S I One Mmute One Mmute PID Sample LD. Number = ;: -
ept amma Reading Ie amp e, e.g., C t C t U .S "" 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a .~ ~ 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e ~ ~ 

QA Split) ~ :z: 

0.0 0 No recovery 0.0 - 2.0 

Q5 O! 
-----------------~------

1.0 O! 
--------- ------ ---------------- ---------- ---------------~ --------- --------------------------------+----~-----

2.0 6830 80 Standard 2.0-2.5 6736 41 0 TLS-SS-IA5-11(2.0-2.5)0225 10 1 
-------------1----- ---------

3.0 6513 80 0 i 
------- -----

4.0 Standard 3.5 5.0 6507 56 0 TLS-SB-IA5-11(3.5-5.0)022510 5 

5.0 0 No recovery 5.0 - 7.4 
----------- ------- --------- ------- -------------------------------1--------, 

6~ 0 
----------- -------

7.0 6618 60 0 
---------- --- ---------- 1------ ----~---- ------ --- ,----------- ----------

8.0 6752 100 0 

9.0 6595 80 0 

10.0 0 No recovery 10.0 - 10.7 
---------------~ ----~--------- ---------- ---------------f-- ---------- -------------------------------1--------

11.0 6651 60 Standard 10.7-11.7 6452 47 0 TLS-SB-IA5-l1(lO.7-11.7)02251O(ChemicaJ) 
------ --------

12.0 6894 60 Standard 11.7 -12.7 6453 50 0 TLS-SB-IA5-11(11.7-12.7)022510 4 i 
r--- ------ ------ ------ -------

13.0 6704 80 Standard 13.0 14.0 6573 33 0 TLS-SB-IA5-II(l3.0-14.0)022510 2 

114.0 ~ 6719--'OO_~dard 14.0 - IS.0 6384 SO 0 TLS-SB-IAS-ll (1,,:():IS.0)02251() 3 

15.0, 0 ,I{efusal @ 15.0 

Page 2 of3 

[C() .. ~J.D.~umber 

;, 



             I- 569    
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment ofthe boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the fITst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fITst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-J 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA5-12 
------~~~~~----------------------------------

Project Name: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name 
Date of Activit· 
Time of Activit 
Surveyor Name 
Sam ler Name 

Bore Hole Location As listed in the SAP, Vol. ) 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

USRAP Landfill Site 
2-24-10 

10:35 
Dave Warren 

Joe Craig 
Northin Eastin 

1092969.63 1065785.26 

No 

Survey Instrumentation 

Instrument] Instrument 2 
Meter Model and Serial No. Ludlum 2221 1187758 Ludlum 12/180431 
Detector Model and Serial No. Ludlum 44-101 PR 156393 udlum 44-9 IPR193567 
Calibration Due Date 10-19-10 9-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: _---'=::::......::.~ 

Notes and Comments: 

Backgrounds: Gamma: 6019 cpm (Ludlum Model 2221) 

Beta: 48 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

o ppm co: _-",-O __ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-24-10 
Date 

Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

-
0.0 

0.5 
1--------

1.0 
-----~ ---------- ----

2.0 5971 

3.0 6180 

4.0 5893 

5.0 

6.0 6095 
~---

7.0 5988 

8.0 6093 

9.0 5996 

10.0 
---- ~-

11.0 5781 

12.0 5621 
---

13.0 5707 
----

14.0 5907 

15.0 
------- --~---

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

----.-----

Sample 
Static 

Description Depth Core Scan Gamma Static Beta 
(Standard, Interval of Beta One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

Duplicate, 1.0-2.0; 3.5-
cpm MSfMSD, 4.5, etc. 

(cpm) (cpm) 

QA Split) 

---------

--------- ._----- ~--- ---------- ,------------ ----------

~---

60 Standard 2.2-2.7 5806 38 

80 Stamdard 3.3-4.3 5804 41 
---------- ------~ 1-- ---------

100 
---------- ------1--

-------

100 5596 49 
---------- -------

80 

100 
------- -----

60 
------- .-- r----- -------

40 

60 
------- -------

120 Standard 13.0-14.0 5567 45 
-------- ---- -----

60 

----

Page 2 of5 

-------

c ~ 
o _ 
.- Q,I 
... Q,I Q,I v ..... 
~ r- 0 

Sample I.D. Number oc~ pm u 0 .. 
.- Q,I 

Reading ~ .:!l ,.Q 

c. ~ S 
S Q = 
~ Z 

No recovery 0.0-2.2 
----------

------- --------

------- ~----- --------

0 TLS-SS-IA5-1 2(2.2-2.7)0224 I 0 I 

0 TLS-SB-IA5-12(3.3-4.3)022410 4 
----------

----- -------

No recovery 5.0-6.1 

TLS-SB-IA5-12(6.1-7.1 )02241 0 Chemical 
1--- --------- ---- ----------

---------- -----

-----

No recovery 10.0-11.0 
---------- ---- ----------

-------

TLS-SB-IA5-12( 13.0-14.0)022410 5 
--------- ---~ 

No recovery 15.0-17.8 
------- --------
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

r~ ~ ~ ~ ------~ ~ ,------~ ~ 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

t-----~~ 

16.0 
~~- -----

17.0 
------

IS.0 

19.0 5754 
r----~~ -

20.0 
~~~- -----

21.0 

22.0 
--------- r----~~ 

23.0 5790 

24.0 5767 
---~~~ 

25.0 
~~~~- ---------

26.0 

27.0 

2S.0 
---~~ 

29.0 
~~~~- --------

30.0 

31.0 
----- ---~~ ~~--~~ 

32.0 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

----- 1------- ------

-------- c--~~~ -------- ~~~~~ c-~~ 

SO 
------

-------- ~~~~- --------

------

60 Standard 23.0-24.0 5449 47 
------ ,-------~~ ----- ~--~~ 

40 
--~~ 

~~------~~ 

------ ~~~- -----

------ 1-----

------ ~~- ------

1----

Page30f5 

= ---.2 <I.j'-

- <I.j <I.j ... ;..-
~ f- 0 

Sample I.D. Number oc~ PID U 0 ;.. 

Reading 
~ .;;) CJ 
- '-.c 
C.~E 
E Q :::l 
t'iI Z r.Il 

! 
------ ---~~ -----

! 
------

! 

! , 

No recovery 20.0-22.S i 

------

! 

! 
--------

0 TLS-SB-IA5-12(23.0-24.0)0224I 0 2 
-----

! 
No recovery 25.0-49.0 

--------- -~~ ~~------~ 

! i 

! 
---------

! 

! 
--------

! 

! 
-----

! 
------ '-------~~ ~~-
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

--1;------ De~:~;!;on- Depth Static . ~ ~ ~ 
Core Scan Gamma Static Beta ~ ~ 0 

Core Scan Beta (Standard, lntervalof One Minute One Minute Sample tD. Number '0 = 6 
Depth Gamma Reading Fi~ld Sample, e.g., Count Count pn~ ~.~ ~ 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- () () Readmg c.. 'Y E 

(cpm) cpm MSIMSD, 4.5, etc. cpm cpm E Q ::I 

QAS~~ ~ Z 

33.0 I t 
!------- ----------~~---- ---------t-------- ------ ------- ---~------------__t_---

~~ t 
----------------- -------

18.0 t 
------------------~--~ 

35.0 t 
---------- ---------- ------- ------- ---~--------- -----~---

3~0 t 
----------- ------- ------ ---~---------_+--____l 

37.0 t 
------- ~-------+---~ 

38.0 I 1_ t 
39.0 t 

---~-----------_r_--~ 

40.0 I t 
--------- --------- ----------------------j------j 

I 41.0 t 
:----------~ --------------c---- --------- t------ --------- f------ +---------~--------_+-----; 

~~ ! 
---- -------

~~ ! 
f---- -------

44.0 ! 
t--------------- ---------------- --------------- --------- ---~-------_t_--__j 

45.0 ! 
----------------r---~ 

I 46.0 t 

~~ ! 

48.0 I ! 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

49.0 5518 

50.0 
i~ 

51.0 
~~~~~~~-

52.0 

53.0 

54.0 

55.0 

56.0 

57.0 

58.0 6238 

59.0 6091 
r~~~ 

-

-------- -~~~~ 

L~~ 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

60 

~ ~~~~~~~ c~~~ ---------

--------- ~~~- r~~~ ---------- -~~~ ----------

~~~~~~- ---------- ~~~~~~~~ ---------

-------

80 Standard 58.0-59.0 5583 42 

120 

N 

A 
~~~-~~ ~~-r~ 

--- ~~~ 

Page 3 of5 

c ---.9 G.> -: 
... (i,j (i,j CJ J.. _ 

!:!E-<0 
Sample tD. Number oc~ 

PlD U 0 J.. 
.- (i,j 

Reading ~ .. ~ .J:J 
Q.. ~ E 
E Q ::I 

J3 Z 
----------

Recovery 49.0-49.5 
-------

No Recovery 49.5-58.0 
-------

t 
---------

t 
---------

t 
------- -------

t 
-------

t 
----------

t 
-------- ~~~- r~~~ -------- ----------

t 
--------

0 TLS-SB-IA5-12(58.0-59.0)022410 2 
---------

~ 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (I.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other proressional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except ror the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample 1T0m the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth orthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 50f5 
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" 

ARSEC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IA5-I3 
----~~~~--------------

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W9t2P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 

Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: --!.~ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: ---~--_% >19.5 % 
----~~~------

_~O __ ppm co: ____ ~~ ___ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-23-10 
Date 

2-23-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

Core Scan 
Gamma 
Reading 
(cpm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

One Minute 
Count 
(cpm) 

Static Beta 
One Minute 

Count 
(cpm) 

PID 
Reading 

0.0 0 

Sample 1.0. Number 

No recovery 0.0 - 1.7 

0.5 O! 

= -.52 !I.I .... 
.... !I.I !I.I CJ _ .... 

~E-<Q 
o=~ 
U .52 ~ 
!I,j .~ .Q 

Q.ile e ~ := 
~ Z 

~~~~- ~~~~~-~~~~ ---------1------1 

1.0 O! 

2.0 6016 80 Standard 1.7 2.3 5138 38 0 TLS-SS-IA5-13(1.7-2.3)022310 

3.0 5388 80 0 

4.0 5061 60 0 
~~~~~- ~~~~~~~-~~~~ 

5.0 0 No recovery 5.0 - 8.0 

6.0 0 ! 
7.0 0 ! 
-~~~ 

I 8.0 5185 60 0 

I 9.0 5116 80 I I I I I 0 
I 

10.0 o No recovery 10.0 - 13.2 

11.0 o 
12.0 Pf' .,-JJ-/C 0 

13.0 6087 120 Duplicate 13.2 - 14.2 6''1/l1 '7.3 0 I TLS-SB-IA5-13(13.2-14.2)022310 I 4 
I 

14.0 o 
15.0 o No recovery 15.0 18.2 

Page2of4 

I Core I.D. Number I lA5=13-
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

.----

r---

Depth 
(Feet) 

16.0 

17.0 

18.0 

19.0 

20.0 

21.0 

22.0 

23.0 

24.0 

Core Scan 
Gamma 
Reading 

(cpm) 

5831 

5733 

5830 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

80 

60 

160 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA Split) 

Standard 

Standard 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

18.2 19.2 

23.5 25.0 

Static 
Gamma 

One Minute 
Count 
(cpm) 

5272 

Static Beta 
One Minute 

Count 
(cpm) 

57 

129 

PID 
Reading 

o 
o 
o 
o 
o 

Sample J.D. Number 

No recovery 15.0 18.21 

1 
TLS-SB-IA5-13(18.2-19.2)022310 

No recovery 20.0 23.8 

o 1 
----------

o 1 
o TLS-SB-IA5-13(23 .5-25.0)02231 0 

---------------

= -o .... 
;~~ 

Col "" 0 ;!E-<Z 0=_ 
U.~ ~ 

Qol .- .Q 
Q.~5 
5 Q = = Z V1 

2 

5 

L.,~ ~">I'\o I I 0 1 
Standard I ~5". 'ij " 'llo .16 jS). 3 ~ I 5' 7 0 TLS-SB-IA5-13(25 .-8--2-6.-8)-02-2-3-] O---~------+---------l 25.0 6143 80 

26.0 6289 100 o 
27.0 5685 60 Standard 27.0 - 28.0 5250 63 o TLS-SB-IA5-13(27.0-28.0)022310 (Chemical) 

--------------

o I 28.0 I 5492 120 ---------l---------

I29.Ol 5445 100 o 
30.0 

31.0 

32.0 

Page 3 of4 
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ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Tfthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)). If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base). The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn SOS6-R or Fonn SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey F onn. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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· . 
ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IAS-14 
------~~~~----------------------

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 

Notes and Comments: 

Backgrounds: Gamma: 6289 cpm (Ludlum Model 2221) 

Beta: 38 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: __ <-"1'-"0'--__ % >19.5 % 
------~~------

co: ____ 0"'---___ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-24-10 
Date 

2-24-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

~-----, -------- ------------ ------------

Sam pie St t' g ;:;' 
D . t' D h a IC .- Q.I 

Core Scan escnp IOn ept Gamma Static Beta i ~ ~ 
Core Scan B (Standard, Interval of . . = !- i 

D h G eta F' ld S I One Mmute One Mmute PID Sample tD. Number 0 = ---
ept amma Reading Ie amp e, e.g., C t C t U .S: I-

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i .~ 1:l 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm 5 ~ § 

QA Split) ~ Z 
~ ~~~~~ ~~~~~~ ~~~--~~~~ ~~~--~~~~ 

0.0 0 No recover 0.0 2.0 
~~~--------~~~~~~~~- ~~~~~~ ~~~--------~ ~~~--------~ ~~~~~~~~------------+---

05 O! 

1.0 O! 
--------------+-------

2.0 6411 100 Standard 2.0 2.5 6319 44 0 TLS-SS-IA5-14(2.0-2.5)02241O 1 
~~--------- --~~~ ~~---------

2.5 6300 60 0 
~~~~------j ~~~--~~~~~~~~-I~~ ~~~--~~~~ ~~~--~~~~ 

3.0 6246 60 tf.,o5b 3'* 0 
r-~~~~~~~~----~~~~ ~~~--~~~ ~~~--~~~~ 

4.0 6416 80 Duplicate 4.0 - 5.0 ~_ 1'it'r' 0 TLS-SB-IA5-14(4.0-5.0)022410 4 
y-/----------

5.0 -('.;> 0 No recovery 5.0 - 8.7 
~~~---~~~ ~ ~~~ -----~~~ ~~~---~~~ 

6.0 O! 

7.0 O! 

8.0 (Ht> 0 ! 

8.7 6348 100 Standard 9.0 10.0 ~'i9t 6 {) 0 TLS-SB-IA5-14(9.0-10.0) 022410 2 

10.0 0 No recovery 10.0 - 12.6 
~~~~~~~-----------------r----

11.0 O! 
------------ ------------

12.0 6212 40 Standard 12.6-13.6 6450 44 0 TLS-SB-IA5-14(l2.6-13.6)02241 0 (Chemical) 
--------- ---------

14.0 6231 140 Standard 14.015.0 6518 67 0 TLS-SB-IA5-14 (14.0-15.0)022410 5 
--------- ---------

15.0 0 No recovery 15.0 - 18.2 

Page 2 of4 

I <:()r:e I.D. Number I IA5-14 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

----------- ----------

Sample St t' § ;:' 
D . f D th a IC ; ~ 

Core Scan escrtp IOn ep Gamma Static Beta ~ ~ ~ 
Core Scan (Standard, Interval of . . = E- ~ 

D h G Beta F' Id S I One Mmute One Mmute PID Sample I.D. Number Q I: '-' 
ept amma Reading Ie amp e, e.g., C t C t U .51 "'" 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a .~ ~ 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm 6 ~ § 

QA Split) ~ Z 
----------

16.0 0 No recovery 15.0 18.2 

17.0 O! 

18.0 6309 80 0 
-----------

19.0 6357 120 0 

20.0 0 No recovery 20.0 27.7 

21.0 O! 

22.0 O! 
....... ----------_ ....... . 

23.0 O! 
--------------

24.0 O! 
..... ~----------- ..... 

25.0 O! 
-----------

26.0 O! 
........... ~---------~ ......... . 

27.0 O! 

28.0 6164 120 Standard 28.0 29.0 ~ 'I 0/ 4 K 0 TLS-SB-IAS-14(28.0-29.0) 022410 3 

29.0 6266 120 ~-'O 0 

30.0 
I···· +--_. 

Page 3 of4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Tfthe 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the frrst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. lfthe saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofthe above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: lAS-IS 
----~~~----------------

Project Name: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6,650 cpm 

Notes and Comments: 

Backgrounds: Gamma: 6745 cpm (Ludlum Model 2221) 

Beta: 32 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % -----.:...::---

IhS: _-----"O __ ppm co: __ ~'__ __ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 7107 
- -------

1.0 7625 

2.0 8002 

3.0 7643 

4.0 7038 

5.0 

6.6 7938 

7.0 7786 
-

8.0 7429 

9.0 
- ---------

10.0 

11.0 7108 
~ .... 

12.0 7209 
-
13.0 6650 

14.0 7189 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
Static 

Beta (Standard, Interval of 
Gamma Static Beta 

Reading Field Sample, e.g., 
One Minute One Minute 

cpm 
Duplicate, 1.0-2.0; 3.5-

Count Count I PID 

MS/MSD, 4.5, etc. 
(cpm) (cpm) 

Reading 

QA Split) 

I I I I 0 

40 Standard I 0.5 -1.0 I 6973 I 24 I 0 

60 0 
-------------

60 Duplicate 2.0 -3.0 7265 74 0 

60 0 

40 0 

0 
---------

40 0 

40 Standard 7.6 8.6 7195 47 0 

40 0 
---------

0 

0 

40 0 

60 0 
----------

40 0 

40 0 

0 

Page 2 of5 

I CoreI.D.Number .-l
u

IA5-15 -L~~ ______________________________________________ ~ 

Sample l.D. Number 

5(0.5-1 .. 0)022210 

TLS-SB-IA5-15(2.0-3 .0)02221 0 

No recovery 5.0 6.6 

TLS-SB-IA5-1 5(7.6-8.6)02221 0 

No recovery 9.6 - 10.5 

! 

No recovery 15.0 19.0 

---r----

= ---.S ~ ': 1:: QJ ~ 
~ ... 0 
=E-<Z 
o = '-' 
V.S t 
~ .22 ~ 
'a~e e Q :I 
~. Z 

4 

2 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

16.0 

17.0 

18.0 

19.0 
I------

20.0 
t- ...... 

21.0 

22.0 

23.0 

24.0 

25.0 

26.0 

27.0 

28.0 

29.0 

30.0 
---------

31.0 

32.0 

Core Scan 
Gamma 
Reading 

(cpm) 

7140 

_ ...... 

6870 
-----------

........ -

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

60 

--------- ... -

40 

------------

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

......... -------

c--.... 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

I Core I.D. Nllm~ 

Static 
Gamma 

One Minute 
Count 
(cpm) 

---------

--------

Static Beta 
One Minute 

Count 
(cpm) 

Page 3 of5 

PID 
Reading 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Sample I.D. Number 

No recovery 15.0 19.0 

! 

! 
-----------

No Recovery 20.0 24.0 

! 

! 
-------

! 

No recovery 25.0 34.4 
--------

! 

! 
-----------

! 

! 

! 

! 

! 

= .-., 
.9 ~ ': 
t:~_ 
.!l!-Q 
Q=~ 
U .9 ~ 
~ .. ~ ~ 
C.~e e Q = 

J3 Z 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

----------

· . 
Fonn HPM-3-6-1 

SOIL CORE GAMMA SURVEY FORM 

Sample St t' § ;;-
D . f D h a IC .- Q,j 

Core Scan escnp IOn ept Gamma Static Beta t ~ ~ 
Core Scan B (Standard, Interval of . . ~ Eo-< -i; 

D th G eta F' ld S I One Mmute One Mmute PID Sample I.D. Number Q = '-' 
ep amma Reading Ie amp e, e.g., C t C t U .9 "" 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading .!! .~ .8 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e! § 

QA Split) J5 Z 

33.0 0 No recovery 25.0 34.4 
~~~~~----I ~~~---~~~ ~~~~---------- ~~~~~~~~~~---------t----I 

34.0 6929 40 0 

35.0 7436 80 Standard 35.0 - 36.0 6941 55 0 TLS-SB-IA5-15(35.0-36.0)022210 3 

36.0 7001 80 Standard 36.0 37.0 6737 55 0 TLS-SB-IA5-15(36.0-37.0)022210 (Chemical) 

37.0 7027 100 Standard 37.0 38.0 6592 49 0 TLS-SB-IA5-15(37.0-38.0)022210 5 

38.0 7147 60 0 

39.0 7170 60 0 

40.0 ______-
4] .0 ____ _ ~~~~---~~~ 

~---~~~~ 

42.0 ----___ 

43.0 ______--
~-~~~~~ ~~~~~~--------------+---~ 

44.0 ----__ 

45.0- --____. 

46.0 - ____ 
=-~------------+---~ 

47.0 ______ 

48.0 ______ 

49.0 -------.. 

Page 4 of5 
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Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches ofthe current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 5 of5 
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AK:ShC Form HPM-3-b-l 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Project Name: 

Contract No: 

Soil Core I.D. Number: IA5-16 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

W912P4-07 -D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5959 cpm 

Notes and Comments: 

Backgrounds: Gamma: 5326 cpm (Ludlum Model 2221) 

Beta: 42 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

_O_ppm co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-25-10 
Date 

2-25-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 

LO 6374 

2.0 6422 
----------

3.0 6473 

4.0 6690 
---------------

5.0 

6.0 

7.0 

8.0 

9.0 6539 

10.0 
----- -----

11.0 6543 _ ........... 
12.0 6668 

---------------

13.0 6691 

14.0 6734 
-----------

15.0 
c ........... 

Form HPM-3-6-l 
SOIL CORE GAMMA SURVEY FORM 

Sample Static 
Core Scan Description Depth Gamma Static Beta 

Beta (Standard, Interval of One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
PID 

Duplicate, 1.0-2.0; 3.5- (cpm) (cpm) 
Reading 

cpm MS/MSD, 4.5, etc. 
QA Split) 

-----------

0 

0 

60 Standard 1.8 2.3 .:/0 fo~ 0 

120 0 w 
120 0 

---------------

60 0 

0 

0 
---------------

0 

0 
----------

100 0 

0 

100 0 

140 Standard 12.4 13.4 6035 53 0 

120 0 

80 0 

0 

Page 2 of6 

I C()~eI~D~ :-cc=-::..:.:..---'-~ _________________________ ____.J 

c 
.. S 41 ~ .... ~ 

Col r.. . 

Sample I.D. Number 
~ Eo< , 
Q c! 
U.S 
~ -5 ~ 
c.~ 
SQ 
~ , 

rJ1 
, 

No recovery 0.0 1.8 

t 
-----------

TLS-SS-IA5-16(1.8-2.3)022510 1 

-----------

No recovery 5.0 - 8.4 
--------------

t 

t 
-----------

t 

---------------

No recovery 10.0 - 11.4 

-----------

TLS-SB-IA5-16( 12.4-13.4 )022510 5 

---------------

No recovery 15.0 - 17.7 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Depth 
(Feet) 

16.0 

17.0 

18.0 

19.0 

20.0 

21.0 

22.0 

23.0 

24.0 f--.... 
25.0 

26.0 

27.0 

29.0 
~ ... 

30.0 

31.0 

32.0 

Core Scan 
Gamma 
Reading 

(cpm) 

6577 

6753 

6642 

6520 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 

cpm 

80 

80 

120 

140 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

-----

Standard 

--------

Standard 

Standard 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

19.0 - 20.0 

24.0 -25.0 

29.0 - 30.0 

Static 
Gamma 

One Minute 
Count 
(cpm) 

6207 

Static Beta 
One Minute 

Count 
(cpm) 

66 

PID 
Reading 

o 
o 
o 

Sample I.D. Number 

Norecovery15.0 17.7 

L 

o No recovery 20.0 23.3 

= -o ..... 
::~~ 
CJ ... 0 
~~Z 0=_ 
U.S t 
<I.l .:!l .c 
c..!de e Q = = Z Cf) 

4 

~
o.. . TLS-SB-IA5-16(19.0-20.0)022510 

... _... ....... .. _.. . .... ~---------+-----l 
o L 
o L 

o ! 
5858 l--___ --+ __ 0_--+I_T~L~-S~~~~5-16(24.0-25.0)02251 O(Chemical) 

o No recovery 25.0 28.8 

66 

o ! 
o ! 
o ! 

6563 61 o TLS-SB-IA5-16(29 .0-30.0)022510 2 

o No recovery 30.0 - 49.0 

o ! 
o L 

Page 3 of6 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

-------

Sample St t' § ;:::;' 
D .. D a IC .- CII 

Core Scan escnpbon epth Gamma Static Beta ~ ~ .2:! 
Core Scan B (Standard, Interval of . . = r-< ~ 

D th G eta F' Id S I One Mmute One Mmute PID Sample I.D. Number Q == '-' 
ep amma Reading Ie amp e, e.g., C t C t U .9 ""' 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i'5 1: 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ ~ 

QA Split) ~ Z 

33.0 0 No recovery 30.0 49.0 

34.0 0 ~ 
----------------~-------

35.0 0 ~ 
-------- ------ --------------- --------- ------ -------- -------------------------+-------

o ~ . 
37.0 0 ~ 

------- ----- ------

38.0 0 L 
--------------------r-------

39.0 0 L 
------------- ---------- ------- ------- ---------------------+--------4 

40.0 0 ~ 
--------- ----- ----- ---r-----------j----------+------------+----------t----------t---------t--------------------------------+----------' 

41.0 0 L 
--------- ,--------- --------- -1------ ------ ----1------- ------ --- - ---- ----- -- r--------- --------- --------------------------+--------

42.0 0 L 
f-------

43.0 0 L • 
44.0 0 ~ 

-------------- --------------- -------- ---------------1--- -------- --------------------------------1f----------

45.0 0 L 
-------- 1------ -----------------------If-------

46.0 0 L 
------- -------- ------- -------- ----- ----- ------- ------------------------+------

47.0 0 ~ 

48.0 0 ~ 
-------- ------- -------- -------- ---------------------t--------

49.0 6368 140 Standard 49.0 - 50.0 6204 53 0 TLS-SB-IA5-16(49.0-50.0)022510 3 
-------- -------- -- ------- -----

Page 40f6 

I Core 1.0. Number I IA5-16 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

----------

Sample St t' § ~ 
O 't' 0 th a IC ::: ~ 11.1 

Core Scan escrlp Ion ep Gamma Static Beta ~ ~ Q 
Core Scan Beta (Sta~dard, Interval of One Minute One Minute Sample 1.0. Number Q = ~ 

Depth Gamma Reading Field Sample, e.g., Co nt Count PIO (,,) .S t 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- (c ~) (c m) Reading i'~ e 

(cpm) cpm MSIMSD, 4,5, etc, p p = ~ = 
QA Split) 00 :z: 

50.0 0 No recovery 50.0 53.5 
--------------

51.0 0 t 
------~~~~~~~~~~~~-

52.0 0 t 

~~ 0 t 
54.0 6461 60 0 

--------

55.0 0 
---------------- ---r----

--I--- ____ _ 
--r-----

--r---~~------~----~----------------------~-------r----- I 

-r-----

------ ------ ------ r----. 
Page 5 of6 

Core I"_-cD,_:, __ :_,-=:_':'_:~-L 
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ARSEC Fonn HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches ofthe current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the frrst foot just inside the saturated zone 
3. A sample from the frrst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above tlrree fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the frrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend tlrrough the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the frrst 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above tlrree fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 6 of6 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Project Name: 

Soil Core I.D. Number: IAS-17 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal -HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7,483 cpm 

Notes and Comments: 

Backgrounds: Gamma: 6,752 cpm (Ludlum Model 2221) 

Beta: _--:::.8=8 __ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % >19.5 % 

o ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
NOTE: 

2-22-10 
Date 

2-22-10 
Date 
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ARSEC Form HPM-3-6-I 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

--- -----

I Static Beta ! 
Sample 

Static 
Core Scan Description Depth Gamma 

Core Scan (Standard, Interval of Beta One Minute One Minute 
Depth Gamma Reading Field Sample, e.g., 

Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- (cpm) (cpm) 

(cpm) cpm MS/MSD, 4.5, etc. 
QA Split) 

f---- ------- ------- --------

0.0 
1------- --- -----

0.5 
----- --- -----

1.0 7125 40 Standard 1.8 2.3 7574 60 
-------- ------- r----- -------

2.0 7299 100 
1-- ------- ----- ----

3.0 6833 120 Standard 3.3 -4.3 7167 66 
-----

4.0 7059 80 
-------

5.0 
---

6.0 
f-- --------

7.0 7073 60 
--------

I 8.0 7377 80 Standard 7.4 - 8.4 "1s ::L.:J 95 -- -------- -----

-----",/,: 9.0 6925 80 
,-------- -----

10.0 
-------

11.0 
c---------- ,------ ----- -----

12.0 
,-------- ----- --

13.0 7166 60 
1--- ----------- ------- --------

14.0 7017 60 
------- -------

15.0 
L __________ ---

___ L ______ 

Page 2of5 

[Gore I.D. Number IIA5-I7 

-----,----- -------

= -.S: ~ .,...wI 
... Q.l Q.l 

<:oJ 1.. ... 
~E-<0 

Sample LD. Number Q=~ PID U.s: '"' 
Reading ~.~ ~ 

c. ~ e 
e = = 
~ Z 

------- -------

No recovery 0.0 1.8 
------- ---

t 
-------

0 TLS-SS-IA5-17(l.8-2.3)022210 ] 
----

0 
-----

0 TLS-SB-IA5-1 7(2.0-3.0)0222 10 5 
----------- -------

0 

0 No recovery 5.0 - 6.4 

t 
------ ,---------- - ------

0 

0 TLS-SB-IA5-17(7.4-8.4)022210 4 

0 
-------

0 No recovery 10.0 - 12.7 

0 t 
---

0 t 
0 

-- -------

0 

0 
-----
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

- ---

Sample 

Core Scan Description 
Core Scan Beta (Standard, 

Depth Gamma Reading Field 
(Feet) Reading Duplicate, 

(cpm) cpm MS/MSD, 
Split) 

c: _ 

D th Static .9 ~ -
ep G S . B ~ f ~ I t I f amma tabc eta ~ E-- C 

S n erlva 0 One Minute One Minute PID Sample I.D. Number =§ c: ~ 
amp e, e.g., Count Count . ~ .~ ~ 

1.0-2.0; 3.5- () () Readmg Q. .t3 ~ 
4 5 t cpm cpm ~ ~ e 
.,ec. ..Q= 

~ Z 
------- -------

o No Recovery 15.0 -18.2 
-----+----------r------~ --------------------+-----~ 

17.0 o 1 
-~~~ ~~-~~ ~~--------------------+-----------j 

18.0 7420 120 Standard 18.2 -19.2 7616 87 0 TLS-SB-IA5-17(l8.2-19.2)022210 2 
~ ~~-~~~ ~~ ~ ~ ~ ~~-~~~ ~ ~ ~~-~~ ~ 

19.0 o 1 

20.0 o No recovery 20.0 - 24.0 
---------------------------~----~ 

21.0 o 1 
-~~ ~~~-~~~ ~~~--------------------_t_----I 

22.0 o 1 
~~-~~ ~ -~~~~~-~~ ~~-~~ -~~~~-~~ I-~~~~~-~ ~~----------------------~--~~ ~~~-~ 

23.0 

24.0 7327 1- 100 

o 1 
------- -------

o 
25.0 o No recovery 25.0 43.9 

-~~~~~-~~ ~~-~-~~~ ~~~~ .~~~. ~~-~~~~- ~~-~~ 

26.0 o 1 
-------------------------j 

27.0 o 1 
~~~~~~~~~ -~ ~~~-~~~ ~~-+----------I---------+--~~. ~~~-~~~ ~~~-------------------------l----------I 

28.0 o 1 
~~-~~ ~-~~ ~~-_+----t_~~-~-------------------+------_I 

29.0 o 1 

30.0 o 1 
~~~-~~~ ~~~----___1---------+ ~~~-~~~ 

31.0 o 1 
-----------------~----~ 

32.0 o 1 , ~--

Page 3 of5 

r Core I.D. Number liAs-17 
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ARSEC Fonn HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

--------- -------- ----- -- ---- --------

Sample St t' § ;::;-
D . f D h a IC .- ~ 

Core Scan escnp Ion ept Gamma Static Beta ~ ~ ~ 
Core Scan B (Standard, Interval of . . = !-< i 

D h G eta F' Id S I One MInute One Mmute PID Sample I.D. Number 0 = '-' 
ept amma Reading Ie amp e, e.g., C t C t U .S '"' 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i '0 ] 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm 5 ~ ~ 

QA Split) ~ Z 
---------- ----- ----- ----- ----- -----

33.0 0 No recovery 25.0 - 43.9 
----- -- ----- ------- -------- ------------------;----

34.0 0 t 
----- -----------+-----

35.0 0 t 
--- ----- ----- ------ -------------+----

36.0 0 t 
----- -- ----- -------- -------- f---- -------- ------------- -------- --------------------If-----

37.0 0 t 
--------- ----- ----- -----------------+----

38.0 0 t 
------- ----- ---------j----

39.0 0 t 
--------------+-----

40.0 0 t 
f---- \-------1----- ----- 1----- ----- -------- ----- ------------------+----

41.0 0 t 
----- ,---- ----- --------------+----
42.0 0 t 

-------- ----- -- 1------ -------- ----------------+----
43.0 0 t 

--- -- ----- ----------jf-------------------------+----
44.0 0 Second refusal 

----

1----------+---

----j---------- -

'----____ '--_____ 1________ ________ -... 

Page 40f5 

I Core J.D. Number IA5-I7 
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, ; 

ARSEC Form HPM-3-6-l 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the fIrst foot just inside the saturated zone 
3. A sample from the fIrst foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the fIrst foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the fIrst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interrnce, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 5 of5 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: __ ..:IA=5-~1;.::::8~ _______ _ 

Project Name: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~---,5=,3,,-,-7-,,-6---,c=p=m 

Notes and Comments: 

Backgrounds: Gamma: 5,059 cpm (Ludlum Model 2221) 

Beta: 31 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % <19.5 % 

o ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 

Date 

Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

~~~~~~- ~~ ~ ~ ~ ~~~~~~-~-

0.0 

0.5 5598 

1.0 5758 

2.0 6184 
~~~~-~~ ---------

3.0 5817 

4.0 6279 

5.0 
f-~~~ 

6.0 

7.0 

8.0 

9.0 5744 

10.0 

11.0 
--------

12.0 
--------

13.0 

14.0 5774 
-~~~~ 

15.0 
~~~- -------

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

Beta (Standard, Interval of 
One Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

PID 
Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) 
Reading 

cpm MS/MSD, 4.5, etc. 
QA Split) 

0 

80 Standard 0.8 -1.3 5361 47 0 
~~~~~~~~ --------- ~ ~ ~ ~ 

120 Standard 1.3 - 2.3 5452 45 0 

80 0 

60 0 
-------

100 Standard 4.0 -5.0 5622 49 0 
~~~- --------- ~ ~~~~~~~ 

0 
-----------

0 

0 

0 
~~~~~~~- ~ ~ ~ ~ ~ -----------

100 0 

0 

0 
-~~~~~~~ -~~ 

0 
~~~~-

0 
-------

100 0 
---------

0 

Page 2 of 4 

[Cor~iD. Number IlAS-I8 
~---~------------------------------------~ 

Sample J.D. Number 

No recovery 0.0 - 0.8 

TLS-SS-IA5-18(0.8-1.3 )021910 
c-~~~~~~~ -------

TLS-SB-lA5-18(1.3-2.3 3)021910 

TLS-SB-IA5-18( 4.0-5. 0)021910 
~~~~~~ ~ -----------

No recovery 5.0 - 8.6! 
-------

! 

! 

! 
--------

No recovery 10.0 13.9 9 

! 
~--

! 
---------

! 

------------

o No recovery 15.0 - 18.0 

c ,...., 
<:> "'" •• <:.I <:.I 
t:f: .... 
<:.I "-' <:> 
="""'Z <:>c,-, 
U.~ t 

<:.I •• .Q 

Q.~e e Q := 
<II Z 

00 

5 

it! 

4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

-----------

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample St t' § ;::.' .. alc :<1.1 
Core Scan Description Depth Gamma Static Beta ~ ~ * 

Core Scan Beta (Sta~dard, Interval of One Minute One Minute Sample I.D. Number =s == ~ 
Depth Gamma Reading Field Sample, e.g., C t C t PID U.9 '"' 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i'~ ~ 

(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ ~ 
~S~Q ~ z 

16.0 0 No recovery 15.0 - 18.0 

17.0 O! 
---------------- ------- ---------- ------------------t----

18.0 5795 60 Standard 18.0-19.0 5643 69 0 TLS-SB-IA5-18(18.0-19.0)021910 2 

19.0 5668 80 Standard 19.0 20.0 5469 58 0 TLS-SB-IA5-18(19.0-20.0)021910 3 

20.0 _____ _ 

21.0 _____ 
I 22.0 """---....=-+-___..------- --------
---- r_-------r---~-----------------------r_----

23.0 ---I--.-
-----r-- -------- ----------t-----'''''-=---_;_-----j-------t---- ----------

24.0 _____ "'-
r------.r=~----t-----~. 

25.0 _____ 
-----------j------ .----- .---- -------- .---------- -------- ___j---------==h;:::------j------t---------------------------t-----

26.0 _____ 
-------=""""',-------- --- ~---. ----------

27.0 _____ 

28.0 _____ 
------------i------ -------- +---~_..:::::_-------------___j----

29.0 _____ 
------------ ---------- ----------=--~---------;----

30.0 _____ 

31.0 _________________ ___ __________ ---------- ________ ------------- ---""'-.. ______ -=-----+----

32.0 ----.. 
---------- ---------- -------

Page 3 of4 

I Core I.D. Number I IA5-I8 
.-------------------------------------------~ 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 
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, . , 
ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth ofthe boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 



             I- 605    

\-
AP'.;EC Fonn HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port AI LA 70767 

oil Core I.D. Number: IA5-19 
----~~~~------------------------------------

Project Name: 

Contract No: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

W912P4-07-D-0009 ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4,432 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ ---=6,=9=53==--__ cpm (Ludlum Model 2221) 

Beta: __ ---=2=9 ____ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 
--------~~-----

CO: ___ ----"<.O __ ...........tppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

, . 
Form HPM-3-6-1 

SOIL CORE GAMMA SURVEY FORM 

Sample St t' § ~ 
D 't' D h a IC .- 41 

Core Scan escrlp Ion ept Gamma Static Beta ~ e .$ 
Core Scan B (Standard, Interval of . . = Eo-< ~ 

D h G eta F' Id S I One MlDute One MlDute PID Sample I.D. Number Q = '-' 
ept amma Reading Ie amp e, e.g., C t C t U .S ... 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i ·5 ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ a 

QA Split) J.l Z 

0.0 6632 80 Standard 0.0 - 0.5 6239 52 0 TLS-SS-IA5-19(0.0-0.5)02171O 1 

0.5 6643 80 0 
.. ,- "'-'"" .. -1.... , .. _,.. 1-'-...... , .. _.... , .. _ .... 

1.0 6547 120 Standard 1.0 2.0 5981 46 0 TLS-SB-IA5-19(1.0-2.0)021710 5 

2.0 6602 60 0 

3.0 6714 40 0 

4.0 6735 60 0 
...... - ...... -...... .. f-'..... .. .... --- -,.. ..-----

5.0 7000 80 Standard 4.5 5.5 6575 53 0 TLS-SB-IA5-19(4.5-5.5)021710 4 
1-------4-----+-----+------4-----+-------f '---....- -,-.. ,--, .. 

6.0 6670 60 Standard 5.5 6.5 6389 45 0 TLS-SB-IA5-19(5.5-6.5)02171O 2 
.... _,-.. ,--,.. ,--, .. -----+------1 

7.0 6802 80 0 
.. ----- 1-----+----,.. ..-----

8.0 6562 60 0 
I,,, '''_--1 ,--, .. 

9.0 6879 80 0 
.... - .. _-,.. ,--, .. 

10.0 6950 80 Standard 10.5 -11.5 6151 56 0 TLS-SB-IA5-19(lO.5-11.5)021710 3 

11.0 6650 40 
-'" -,.. .._,--- .. _,---

12.0 6396 40 
'''_--1 ,---.., .. - '--,.., .. _,.... ,--, .. 

1- ~ 

N ~ 

Page 2 of3 

I Core I.D. Number I IA5-19 

.. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the frrst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the frrst foot just inside the saturated zone. If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IAS-20 
----~~~~----------------------

Project Name: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Delive Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 2-19-10 

13:20 
lohnHolmes 
Mike Carlin 
Northin Eastin 

Bore Hole Location As listed in the SAP, Vol. 1 1093174.06 1065989.69 
Was the bore hole re-Iocated due to refusal? 

Yes 
Circle either Yes or No 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 ! 187758 Ludlum 12 ! 229306 
Detector Model and Serial No. udlum 44-10 ! PR156393 Ludlum 44-9! PR191214 
Calibration Due Date 10-19-10 10-28-10 
Detector Window 0 en or Closed o en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: __ =5,,-,,0=08,,,--,,cp=m 

Notes and Comments: 

Backgrounds: Gamma: 5,810 cpm (Ludlum Model 2221) 

Beta: 42 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

o ppm co: 0 ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

Date 

Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

........ ~ ....... _... . ...... _.. . ...... _... . ...... ,..... . ...... _ .. . 

Sample St t' § ~ 
D .. D h a IC .- <iii 

Core Scan escrlptIon ept Gamma Static Beta i ~ !! 
Core Scan Beta (Standard, Interval of , , = !- ~ 

D th G F' Id S I One Mmute One Mmute pm Sample I.D. Number 0 = '-' 
ep amma Reading Ie amp e, e.g., C t Ct· u .~ a.. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a. '0 ~ 
(cpm) cpm MSIMSD, 4.5, etc. cpm cpm E ~ § 

~S~D ~ z 
.... - .... _... 1---....... . ... _... . ... _ ... 

0.0 No recovery 0.0 1.4 
...... _------_ ........ . 

05 1 

1.4-1.9 5722 40 Standard 1.4 - 1.9 4995 44 TLS-SS-IA5-20(1.4 1.9)021910 1 
-------- --------

2.0 5700 60 
---------- -----------

3.0 5631 40 
_.... . ... _ ... 

4.0 5413 50 
-------- --------

5.0 No recovery 5.0 8.1 

6.0 1 

7.0 1 

8.1 5820 30 1 
...... --------....... --+---~ 

9.0 5520 30 Standard 9.0 -10.0 5513 49 TLS-SB-IA5-20(9.0 10.0)021910 2 ! 

10.0 No recovery 10.0 - 27.2 

11.0 1 
12.0 l 

13.0 1 

14.0 1 
15.0 1 

......... -.... . ...... _... . ... _ .. . 

Page 2 of 4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

I 
I 

I Core Scan , 
Depth Gamma 
(Feet) Reading 

(cpm) 

I 
I 16.0 
I 

: 17.0 I , 
, 

18.0 I , , 

I 19.0 I 

! 20.0 i 
I 21.0 

, 

i 22.0 i 

I 23.0 
, 
, 

I 24.0 

I -r 
I 25.0 i 

-! . 
26.0 i 

i 

i 27.2-
I 

I 
5444 I 

I 28.2 
, 

I 

28,3 5733 I 
29,0 5519 I 1--- ~ 

30.0 5603 I 
31.0 5809 

32.0 5745 I 
I I 

I Core 1.0. Number 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample I 
I " 

I 
Static .S ~ ...... 

Core Scan Description Depth ~ " " Gamma Static Beta " ... ~ 
'", 0 

Beta (Standard, Interval of 
One Minute One Minute Sample 1.0, Number =~Z 

oc~ 

Reading Field Sample, e.g., 
Count Count 

PID U 0 ... -- ~ 

Duplicate, 1,0-2.0; 3.5- Reading ! ~ -~ .c 
cpm MSIMSO, 4.5, etc. 

(cpm) (cpm) I 
, c.. ~ E 
I EO" 

QA Split) 
I 

I 
, 

'" Z I , 
~ I i 

I 
I No recovery 10.0 - 27.2 

--- ~--~--- j-, I I I I I , , 
I 

I 
I 

I 
I I I I I 

I 

I I -- . ---- +------ -- --.. -~.-~-

I i I I 
I I : I 1-- . I 

r ---~i j j -- --- --- --- - ~-- ... - -,-------- -- -
, I 

I 
0.2 I 

I 
--1-'----- . 

I 
I I 

, 
I I 

I 

I i I I TLS-SB-IAS-20(27.2-28.2)021910 I 30 Standard I 27.2 28.2 5297 46 3 , I I 

50 I 
90 i , 

------

i I 

, 

80 
, , 

i 

70 Standard I 31.0 - 32.0 5564 
I 

40 TLS-SB-IAS-20(31.0-32,0)021910 
, 
i 4 

110 Standard i 32.0 - 33,0 5414 70 I TLS-Sfl-IAS-20(32.0-33.0)021910 
, 

5 I I I i I 

Page J of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

I Sample 

Core Scan Description 
Depth Interval 

Core Scan Beta (Standard, 
of Sample, e.g., 

Depth Gamma Reading Field 
1.0-2.0; 3.5-4.5, 

(Feet) Reading Duplicate, 
etc. 

(cpm) cpm MSIMSD, 
QA Split) 

33.0 5644 100 
--------- ~~~~~-f~~ ---------

34.0 5404 100 
-------

35.0 ~ ~~~~~~~ 

36.0 --.......... 
~ 

37.0 ~ 
------- ~~~- -------

38.0 ~ 
39.0 -~ ~~~~ ~~--

40.0 N ~ 
41.0 

--------- ~~~~~- --------- ~~~~~- ---------

42.0 
------ ~ ~~~~~- I-~~~ 

43.0 
------- f------- ------- -------

44.0 

45.0 

46.0 
------ ~~~- r~~ ------

47.0 
------- 1----

48.0 
---------

49.0 

--------

Static 
Gamma Static Beta 

One Minute One Minute Sample I.D. Number 
Count Count 

PIO 

(cpm) (cpm) 
Reading 

I 
I ---------

------- -------

-------

--------- ---------

A 
-------

~ 
~~~~~-

............. 
---------

"-
~ 

-------

~ 
~ 
~ ------

~ 
~ 

---------

~ 
Page 3 of4 
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ARSEC Fonn HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment ofthe boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

l. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area ofthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

l. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Fonn 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the fITst foot just inside the saturated zone. Ifthe saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. [fthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port LA 70767 

Soil Core I.D. Number: IAS-21 
----~~~~------------------------------------

Project Name: 

Contract No: 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

W912P4-07-D-0009 ARSEC Job Number: Federal 09-055-00003 
ARSEC-HPS-0003 

Surface static gross gamma counts (one minute count), before bore hole drilling: 6.906 cpm 

Notes and Comments: 

Backgrounds: Gamma: __ -=6,=3=8S"---__ cpm (Ludlum Model 2221) 

Bem: ______ ~~ _______ - (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 
--------~~-----

H2S: _____ 0~ ___ ppm CO: ___ -----=::.O __ --.tppm 

NOTE: Core depth on this form """"".H'~ at the soil surface and ends at the fillinative soil 
interface. 

02/18/2010 
Date 

02/1812010 
Date 
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I 
1 

ARSFC Form HPM-3-6- 1 
2909 l"orth River Road 
P011 A \len, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Core SC<ln Beta 

I)cpln Gamma Reading 
(f'cetl Reading <pm 

(cpm) 

---'-'--" I 
7166 100 

· 
10 , 7246 100 • 

2.0 7320 60 • 

30 7549 40 I 

4 () I 

17.0 i 7<55 80 
• 

~" 

I g.O '127.1 80 

19.0 

~----'~~~-"T' 

! 
Static 

(;amrna Static Beta 

g ~ 
'';::;' ~ 

'" '-~r-

Sample 
DeSfription 
(Standard, 

Field 

Deptn 
Interval of 

Sample, e.g., 
One Minute One Minute 

PID 
Reading 

Sample 1.0. Number '0 '" 
Duplicate, 1,0-2.0: 3.5-
MSIMSD, 
QA Split) 

Standard 

Standard 

,,-----

Siandard 
- ~--

Standard 
-~ -

4.S~ etc. 

I 

0.8" 1.3 
I 

• 

38-4.8 

I 

i7.2-18.2 

18.2-19.2 
~~~", .~~ .. 

Count Count 
(epm) (epm) 

o NorecovelY ~:O-05 ___ _ 

U 0 .... 

~:5 ~ 
C.~e 
E :::l " 
:Ill Z 

;JJ 

6~59 56 0 TLS-SS-IA:>-21 (08-1.3 )0218! 0 
1-

o 
o 

7205 I 41 0 TLS-S~-IA5:21(3S-4g)021810 I 4 

o No recovery 4,8 - 17,2 
- ---------------- ------ -'-------

7145 I 57 I 0 TLS-Sl3-IAS-21(17.2-18,2)021810 , 2 

72801 73 0 ILS-SB-IAS-21(IS.2-19.2)021810 ' 3 
._."'''''''''"",-" , .. , ... 

o No recovery i 9.1-22,7 i 

: 7122 120 22.7 -24.0: 6887 61 0 TL IAS-21 7_74 mWU810 5 : --::~~F--=== I I • I 

! --- --~--

. I ;- A 
I -r--------

" . -
I N i-----

"",- "" 

I ------- - ..... ,. - - - ------------ - - ---
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:~O;rc I.D. Number IAS-21 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the fITst 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: __ ...:I;:;.;:A~5-:-2:.:2=-________ _ 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 2-22-10 

09:05 
John Holmes 
Mike Carlin 
Northin 

Bore Hole Location As listed in the SAP, Vol. 1 1093051.77 

Yes 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/ 187758 Ludlum 12/229306 
Detector Model and Serial No. Ludlum 44-10 / PR156393 Ludlum 44-9/ PR191214 
Calibration Due Date 10-19-10 10-28-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5,295 cpm 

Notes and Comments: 

Backgrounds: Gamma: 5,638 cpm (Ludlum Model 2221) 

Beta: 46 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % <19.5 % 

o ppm CO: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

2-22-10 
Date 

2-22-10 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

1- Sa~pl~ .~... Static .§ <II ;:::::;-

Core Scan DescrIptIOn Depth Gamma Static Beta ~ ~ $ 
Core Scan (Standard, Interval of , , = E-o i 
G Beta F' Id S I One Mmute One Mmute PID Sample l.D. Number <::I = '-' 

Depth amma Reading Ie amp e, e.g., i C t C t U.S I. 

(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading i'5 ~ 
(cpm) cpm MS/MSD, 4.5, etc. cpm cpm e ~ § 

QA Split) ~ z: 
- ..... - .... _... . .. - .. _....- .. _ .. 

0.0 0 No Recovery 0.0 - 2.4 
._.. .- .. _. .._ .. -+---_ ..... 

0.5 0 ! 
.... - ... 1---. . .. - .... r--.. . ... - ... ------------+------

1.0 0 ! 
1---.. . ... -... ..-....- .. -.. .-.. ----------+_ 

2.0 5595 40 Standard 2.4 2.9 5463 40 0 TLS-SS-IA5-22(2.4-3.0)022210 1 
t-...- .-.. . ... -... . ... - ... - ... .. - .-... 

3.0 6071 50 Standard 3.0 -4.0 5570 52 0 TLS-SB-IA5-22(3.0-4.0)022210 (Chemical) 
... _....-

r ~.~ 6831 50 Standard 4.0 - 5.0 6026 63_ I--~_ _!L~~B-IA5-22(4.0-5.0)02221O .. ~.-.J 

5.0 0 No Recovery 5.0 - 7.0 
,_......-.. -.... . .. -.... . ... _ ... 1----------------+ 

6.0 0 ! 
.... _... .._ .... _._.. .._-------------+------

7.0 5629 70 Standard 7.5 8.5 7 ~ 9 tf 9 0 TLS-SB-IA5-22(7.5-8.5)022210 2' 
.. -....- .-.. ..-.. 1--.... ..-.. ..-.. 

8.0 6012 40 0 
._ ..... , ...... _. . .. _ ..... _ ..... . "'0.. . .. _.... _ ....... _ ....... + .... _ ... . 

9.0 6229_~10 '/$'9 55'" 0 TLS-SB-IA5-22(9.0-10.0)022210~_ 

10.0 0 No Recovery 10.0 -20.8 
.. _....- _.. ._.. .- .. _.. .._.. .._---------+-

11.0 0 ! 
1-....- .. -.. ..-.. . ... - ....... - .. - ....... -------------+----.... ..-.. 

12.0 0 ! 
.... - ...... 1-... .. _.... . .. - .... _.. . ... - ..... ---------+------

13.0 0 ! 
.... _... ._.. .._.. .._-----------\------

14.0 0 ! 
---- -----

15.0 0 ! 
... _----'------' ... _.... . .. _.. .....•. . ... _... .._ ....... _-------------'------
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

, Sample I n_n St t' ~~~~~l··~~ § ;::' 

D 't' D h a IC ,- ~ 
Scan escrlp .on ept G St t' B t t: ~ ~ • amma a IC e a ~ 0 

Core Scan Beta (Standard, Interval of 0 M' tOM' t S I I D N b = Eo-< Z , ne IOU e ne IOU e amp e • • um er 0 = '-' 
Depth Gamma Reading Field Sample, e.g., C t C t PID U ,S: ,. 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- ( oun) ( oun) Reading -a 'c ~ 

(cpm) cpm MSIMSD, 4.5, etc. cpm cpm e ~ § 
QA Split) ~ Z 

~ .. ~~ .-.-.. ~~~~~-~~.-~~~ 

16.0 0 No recovery 10.0 - 20.8 
~~~~~- ~~ .. - .. ~~ ~~.-.~~ ~~- ~~.-~~ 

I 17.0 0 ! 
~~.-.~~ ~~ ... - .. ~~~~~~ I-.~~ ~~ ... - ... ~~.- ~--------+-----

18.0 0 ! 
~~.-~~~ ~~-~~ ~~~---------+-----

19.0 0 ! 
-~~.. ~~-r~~ ~~~~~-------------I ~~ ... - ... ~ 

20.0 0 ! 
r-----r---------------+-----

20.8 5889 30 0 
~~ ... - .. ~~ ~~-~~ ~~~-.~~~ ~~-~~~ 

21.0 6035 60 Standard 5 3 82. 5' I 0 TLS-SB-IA5-22(21A-22A)022210 3 
I--... ~~ ~~ ... - .. ~~ ,.--.~~ 

22.0 6018 40 ./0 0 
~~ ... - .. ~ r-'---~~~---+ ~~~.---1--.~. 

23.0 6122 100 0 
r----····r-----·~~· 

24.0 6442 60 0 
~~.-.~~ ~~ ... - ... ~~~~~~- ~~ ... - ... ~ ~~~~~0-.~~ ~~ ... - ... ~ ~~ .. _ .. ~~ 

25.0 0 1------I~~ ... ~~~----+~----+__-.~.~~.. ~~.-.~~ t--------t----.. ~~~. -------I----t----·~~···· ~~. -~~ ... ~~~.--===-_+_=c_--~ -----r----~~.-.~~ ~~ ... --=----==---------+t---..,,----+----~~~ 

~~ .. - ~~~ .~~~. -~~~ ~~ ... -... ~~---t-------j,------t----=::::::.-t--=:::::::::::::_------------_+_----

~~.-~~~~ .~~~~.----.. ~-==---=---+---
----I----

-.~~... ~~ ... - .. ~~ 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: lAS-BOt 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal -HP-0003 

Deliverv Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

3-10-10 
13:49 
John Holmes 
Mike Carlin 

Northin Eastin 
Bore Hole Location As listed in the SAP, Vol. 1) 1092873.96 1066043.66 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No 

Yes No 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221/190170 Ludlum 12/186707 
Detector Model and Serial No. Ludlum 44- 1 01 PR242823 Ludlum 44-9/153297 
Calibration Due Date 10-19-10 10-8-10 
Detector Window Open or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 

Backgrounds: Gamma: ----'4:...:...7~99'-- cpm (Ludlum Model 2221) 

Beta: --=32=- cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

co: ---'''-- ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-10-10 
Date 

3-10-10 
Date 
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ARSEC 
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r~~~~ 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

~~~~ 

0.0 
I~~ ~~~~~~ r~ --------

0.5 4920 

1.0 5020 

2.0 5295 
f---~~~ 

3.0 5034 
~~~~- --------

4.0 5272 

5.0 I 

6.0 

7.0 
-------

8.0 5069 

9.0 4946 
------------

10.0 

11.0 

12.0 5035 

13.0 4897 
-------- -~~~~ 

14.0 5113 

15.0 
L-___ ~~~ 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

---------

Sample 

Core Scan Description Depth 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

50 Standard 0.8 - 1.3 
------------

90 
~~~~~~- ~~ ~ ~ ~ -----------

80 Standard 2.0 3.0 

110 Standard 3.0 4.0 
-~~~~~~ 

80 Standard 4.0 - 5.0 
~~~~~~~~~ -----------

--------- ,------~~~ 

50 
-----------

70 

-------- ~ ~~~~- r--- --------

40 
------------

60 

50 
~~~~- I ------- -------

--------- --------- ------------

== '""" Static .9 <U: .... 
.... <l.I <l.I 

Gamma Static Beta <:.I !.. .... 
.£1-0 

One Minute One Minute Sample I.D. Number o==~ 
Count Count 

PID U.2 ~ 
Reading .£ .~ ..Q 

(cpm) (cpm) c.. ~ e eo ::;I 
<':I z: V'1 

0 No recovery 0.0 - 0.8 
-------

5000 42 0 TLS-SS-IA5-BO 1(0.8-1.3)0310 10 I 

0 
-----------

4877 65 0 TLS-SB-IA5-BOl(2.0-3.0)031O I 0 4 
------------

4993 51 0 TLS-SB-IA5-BO I (3 .0-4.0)0310 to 5 
i ---------

4895 51 0 TLS-SB-IA5-BO I (4.0-5.0)0310 I 0 2 
~~~~~~~- ~~~~~~ ----------- ~~-- -~ 

0 No recovery 5.0 - 8.0 
-----------

0 ! 
0 ! I 

0 
, 

----------- ~~~~~~- -----------

0 
------------

0 No recovery 10.0 12.7 
--------- -----------

0 ! 
0 I 

0 , 
------------

0 
-------- -------- -----------

0 No recovery 15.0 - 17.0 
---------
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

----------- -------- ---------

Sample St t' § ~ 
D .. D h a IC .- Co> 

Core Scan escnptJon ept Gamma Static Beta ~ ~ ~ 
C~re Scan Beta (Sta~dard, Interval of One Minute One Minute Sample I.D. Number ::; c ~ 

Depth Gamma Reading FIeld Sample, e.g., C t C t PID U .s .... 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- (,0 un) ( oun) Reading i'E ~ 

(cpm) cpm MS/MSD, 4.5, etc. cpm cpm 5 Q ; 
QAS~~ ~ Z 

--------- -------- --------

16.0 0 Norecoveryl5.0 17.0 
r-- ----------- ----------------------------+------1 

17.0 ~ 
r----~-

18.0 --..........~_ 

19.0 ~__ 
20.0 ~_ 
21.0 ..... --............. 

-----,------- -------- f---------"'-,-.;:::---f------------- -----------

22.0 ~ 
-------~ -----------"...,.;:-----+- -------- ---------

23.0 N ~ A 

24.0 ........ ~ 

25.0- --""""""'r--.. 
26.0-- -----t---"'"--o-.:-~---+----------

27.0- -~~-------------+--------l 

28.0 ~ 29.0- t-----~~;;:___------t__-__I 

~~.o--- ~ 
31.0 ~ 
32.0- ~ 
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ARSEC Form HPM-3-6-] 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfi II waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (Le., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC FOI1l1 HPM-3-6-1 
2909 North River Road 
Port Allen [A 70767 

SOIL CORE GAMMA SURVEY FORM 

Soil Core J.D. Number: IAS-S02 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: 

Oper.ble Unit Remedial 
Investigation 

Contract No: W9121'4-07-D-0009 ARSEC Job Number: 

Delivery Order: 0003 

Soil Core Gamma Survey 

Federal-HI'-0003 

Site Name Tonawanda FIJSRAp Landfill Site 
Date of Activity ,-IO-Ill ----f-Time of Activitv 15:00 I 
Surveyor Name John Holmes I 

Sampler Name Mike Carlin 
Northin2 Easting 

Bore Hole Location (As listed in the SAP, Vol. I) 1092841.77 1066596.21 
Was the bore hole re-Iocated due to rdusal? 

Yes No 
(Circle either Yes or No) 

Survey Instrumentation 

Instrument 1 Instrument 2 -
Meter Model and Serial No. Ludlum 2221 / 190170 Ludlum 12/ 186707 
~~tor Model and Serial No. LudluTll 44-10 : PR242823 Ludlum 44-9 i 153297 

Calibn:llion Due Date 10-19-10 10-8-10 
Detector Window Open or Closed Open NA 

Surface static gross gamma COUlltS (olle minute count), before bore hole drilling: 5703 cpm 

Notl~S and Comments: 

Backgrounds: Gamma: 6318 cpm (Ludlum Model 2221) 

Beta: 51 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed Ii-om the bore hole (record highest readings). 

LEL: ° % O 2: 20,9 % 

l-hS: ~O_ppm CO: _O_ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 

interface. 

- ~----------------~------ ~ ~ - - lcJQ:JJ2 . - --

Signature (Surveyor) Date 

--------------------~----- - ---,--.-~ 

HQ:J.Q 
Signature (Sampler) Date 
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Port Allen. LA 70767 

------

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

i~~~ ~~-~~ -~~~~ ~~--~~ 

0.0 

0.5 4477 

1.0 5J94 

2.0 5156 
------ ----~~ ~~--~~ 

3.0 5632 

4.0 5312 

5.0 
~~~-

6.0 4969 

7.0 5538 

8.0 5969 
I-----~ 

9.0 4983 
~~~- ------ ~~-

10.0 
------ - ,--

11.0 

12.0 5218 
-~~ -

13.0 5203 

14.0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

-------- ~~~~~ ~~-----~ r--~~ -------- ~~~~ 

I 80 Standard 0.5 1.0 4830 65 I 

70 
------ ~~- ------

90 
1-----

105 C', 5241 ":>l"'HUG" U 
~ ~ ~ ------~ ~ --~~ ~~~-~~ -------- ~~- r--~ ~ ~ ~ ------~ ~ ~~~~~~ 

70 

------

80 
-------- ~~~~- --------

50 Standard 7.0-8.0 5116 45 
----- --- --~~ ~~------~ -~~ --------

90 Standard 8.0 9.0 5027 43 
-~~ 

50 
------

--------

-------- -~~ -------- -~~~ ~~-----~ 

80 12.4-13.0 
-----

100 

Page 2 of 4 

----- ------

= --.S: Q.j -
- Q.j Q.j c:./ 10.-

.!!:!F- 0 

Sample 1.0. Number oc~ PID U 0 10. 
.- Q.j 

Reading ~ .fa ,..Q 

Q.~e 
e Q :::l 
J5 Z; 

0 No recovery 0.0 - 0.5 
I-~ ~ ~ ~ ~ -----~ r---~ ~ ~ ~ ------~ 

0 TLS-SS-IA5-B02(0.5-1.0)0310 I 0 1 

0 

0 

0 TLS-SB-IA5-B02(3.0-4.0)0310 10 5 
r~~ -------- ~ ~ c-~ ~ ~ ~ ~ ------~ 

0 
--------

0 No recovery 5.0 6.5 
----- ---------

0 
~~~~- ---------

0 TLS-SB-IA5-B02(7.0-8.0)0310 10 2 
---------

0 TLS-SB-IA5-B02(3.0-4.0)031O 10 4 

0 
------

0 No recovery 10.0 12.4 

0 t 
--------

0 

0 

-"" 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and wi II consist of a one foot segment 
of the boring (except for the cores surface, which wi II include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port Allen, LA  70767 

Soil Core I.D. Number: IA5-B03 

SOIL CORE SURVEY FORM 
Project Name: 
 
 
 
Contract No: 
 
Delivery Order: 

Tonawanda FUSRAP Landfill Site 
Operable Unit Remedial 
Investigation 
 
W912P4-07-D-0009 
 
0003 

Task Description:      
 
 
 
ARSEC Job Number: 
 
 

Soil Core Gamma Survey 
 
 
 
Federal –HP-0003 
 
 

Site Name Tonawanda FUSRAP Landfill Site 
Date of Activity  3-10-10  
Time of Activity 13:50  
Surveyor Name Dennis Whitlock  
Sampler Name Matt Walton  

 Northing Easting 
Bore Hole Location (As listed in the SAP, Vol. 1) 1092843.18 1066031.87 
Was the bore hole re-located due to refusal?  
(Circle either Yes or No) Yes No 

Survey Instrumentation 
 Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 / 190191 Ludlum 12 / 186707 
Detector Model and Serial No. Ludlum 44-10 / PR240366 Ludlum 44-9 / PR153296 
Calibration Due Date 2-23-11 10-8-10 
Detector Window Open or Closed Open NA 

Surface static gross gamma counts (one minute count), before bore hole drilling:    8697   cpm  

Notes and Comments: 
 
Backgrounds:                           Gamma:         8577     cpm (Ludlum Model 2221) 
                                                  
                                                 Beta:          44       cpm (Ludlum Model 12) 
 
4-Gas Monitoring while core is removed from the bore hole (record highest readings). 
 
LEL:          <10    %                       O2:         20.9    % 
 
H2S:         0        ppm                  CO:         0        ppm 
 
NOTE:  Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface.   
 
 

 
 

                          _____________________________________________ 3-10-10 
            Signature (Surveyor)                                           Date 

 
 

                          ______________________________________________ 3-10-10 
                          Signature (Sampler)                             Date 
 

             I- 627    



ARSEC Form HPM-3-6-1 
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Depth 
(Feet) 

 
Core Scan 
Gamma 
Reading 

(cpm) 

Core Scan 
Beta 

Reading 
cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

One Minute 
Count 
(cpm) 

 

Static Beta 
One Minute 

Count 
(cpm) 

 
PID 

Reading 

 
 
 

Sample I.D. Number 

Sa
m

pl
e 

C
ol

le
ct

io
n 

D
ec

is
io

n 
T

re
e 

N
um

be
r 

(N
ot

e 
1)

 

0.0       0 No recovery 0.0 – 0.7  

0.5 8609 60 Standard 0.7 – 1.2 8362 63 0 TLS-SS-IA5-B03(0.7-1.2)031010 1 

1.0 8638 60     0   

2.0 8615 40     0   

3.0 8827 80 Standard 3.0 – 4.0 8349 66 0 TLS-SB-IA5-B03(3.0-4.0)031010 2 

4.0 8560 140 Standard 4.0 – 5.0 8368 58 0 TLS-SB-IA5-B03(4.0-5.0)031010 5 

5.0       0 No recovery 5.0 – 6.5  

6.0 8704 120  6.5 – 7.0   0   

7.0 8750 100     0   

8.0 8443 40     0   

9.0 8418 40     0   

10.0       0 No recovery 10.0 – 13.5  

11.0       0 ↓  

12.0       0 ↓  

13.0 8976 80 Standard 13.5 – 14.5 8154 73 0 TLS-SB-IA5-B03(13.5-14.5)031010  

14.0 8513 60     0   

15.0       0 No recovery 4.3 – 4.8  
 

Page 2 of 5 
 

Core I.D. Number IA5-B03 
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Port Allen, LA  70767 
 
 

 
Depth 
(Feet) 

 
Core Scan 
Gamma 
Reading 

(cpm) 

Core Scan 
Beta 

Reading 
cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

One Minute 
Count 
(cpm) 

 

Static Beta 
One Minute 

Count 
(cpm) 

 
PID 

Reading 

 
 
 

Sample I.D. Number 

Sa
m

pl
e 

C
ol

le
ct

io
n 

D
ec

is
io

n 
T

re
e 

N
um

be
r 

(N
ot

e 
1)

 

16.0       0 No recovery 4.3 – 4.8  

17.0       0 ↓  

18.0       0 ↓  

19.0       0 ↓  

20.0       0 ↓  

21.0       0 ↓  

22.0       0 ↓  

23.0       0 ↓  

24.0       0 ↓  

25.0       0 ↓  

26.0       0 ↓  

27.0       0 ↓  

28.0       0 ↓  

29.0       0 ↓  

30.0       0 ↓  

31.0       0 ↓  

32.0       0 ↓  
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Core I.D. Number IA5-B03 
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Depth 
(Feet) 

 
Core Scan 
Gamma 
Reading 

(cpm) 

Core Scan 
Beta 

Reading 
cpm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

Depth 
Interval of 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

One Minute 
Count 
(cpm) 

 

Static Beta 
One Minute 

Count 
(cpm) 

 
PID 

Reading 

 
 
 

Sample I.D. Number 

Sa
m

pl
e 

C
ol

le
ct

io
n 

D
ec

is
io

n 
T

re
e 

N
um

be
r 

(N
ot

e 
1)

 

33.0       0 No recovery 4.3 – 4.8  

34.0       0 ↓  

35.0       0 ↓  

36.0       0 ↓  

37.0       0 ↓  

38.0       0 ↓  

39.0       0 ↓  

40.0       0 ↓  

41.0       0 ↓  

42.0       0 ↓  

43.0       0 ↓  

44.0       0 ↓  

45.0       0 ↓  

46.0       0 ↓  

47.0       0 ↓  

48.0       0 ↓  

49.0       0 Refusal @ 49.0’  
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ARSEC Form HPM-3-6-1 
2909 North River Road SOIL CORE GAMMA SURVEY FORM 
Port Allen, LA  70767 
 
Note 1 
 
IA-1 through IA-5 Sampling Protocol 

 
Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location.  In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 
 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 – 0.5 feet bgs)]  
2.  A soil sample from the first foot just inside the saturated zone 
3.  A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading.  If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5.   A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading.  If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading,  
b. A one foot sample centered around the core area with the second highest beta reading, or  
c. A one foot core sample using other professional judgment. 

 
IA-6 Sampling Protocol  
Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 – 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base].  The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R.  Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading.  If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading.  If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading,  
b. A one foot sample centered around the core area with the second highest beta reading, or  
c. A one foot core sample using other professional judgment. 
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Data Report for the Phase 2 Tonawanda Landfill OU FUSRAP Site Remedial Investigation 

Soil and Core Survey Forms 
Investigative Area 6 

W912P4-07-D-0009, D.O. 0003 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core LD. Number: IA6-1 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver . Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
r-~--~------------------------------~~~~~~ 

3-19-10 
10:10 
Dave Warren 
John Holmes 

Eastin 
Bore Hole Location (As listed in the SAP, Vol. 1) 1066413.02 
Was the bore hole re-Iocated due to refusal? 
Circle either Yes or No) 

No 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221! 190170 Ludlum 12 1229306 
Detector Model and Serial No. Ludlum 44-101 PR242823 Ludlum 44-9/191714 
Calibration Due Date 10-19-10 10-28-10 
Detector Window Open or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: 7220 cpm (Ludlum Model 2221) 

Beta: 41 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

ppm co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-19-10 
Date 

3-19-IQ 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
50[1. COR~ GAMMA SURVEY FORM 

,------,--------~---------,----------,----------,----------,---------,--

Sample 

Core Scan Description ! 
Core Scan Octa (Standard, 

Depth Gamma Reading Fie[d 
(Feet) Reading Duplicate. 

(cpm) cpm MSIMSD, 

Depth 
Interval of 10 

Sample, e.g., 
1.0-2.0; 3.5-

4.5, etc. 

Static 
Gamma 

I = 
I 

.§:t~ 
Static Beta ~ r: '0 

ne Minute lOne Minute PIO Sample 1.0. Number 6: § ~ 
Count I Count Readin i ..:: :~ ~ 
(cpm) I (cpm) g I 0. ~ E 

Eo" 
I i I " Z. I 

I----+----+----+-----f------+----i idUI en I 

I i 0 I No recoverY 0.0 - 3.0 

QA Split) 

00 

~ LO 

I 

I 2.0 

]3:0 
I---
I 4.0 

5.0 
'--~ 

6.0 

7.0 

" I 

[. 

7160 i 60 

I 
I 

Standard 

Standard 

Standard 

-+ , 
--I-

I 
I 
I 
I 3.0-3.5 7326 
I 
I 4.0 5.0 7004 

6.0 - 7.0 6803 

+-- --+ f ~ ---1 
I ! 0 L I 

i 
...L 

46 

46 

52 

o L 

o I TLS-SS-[A6-1(3.0-3.5)031910 

o I TI.S-SB-[A6- [(4.0-5.0)03 [9 [0 

o ~ No recovery 5.0 -- 6.0 

o I T[SSB-[A6-1(6.0-7.0)031910 

4 

, ., 

, 

I 
.J 

J::=" ...... j ...... ---------~--.--- - --+--- .. L _____ 1 ____ 0_ .... ~....-----t_'--i 
~! I I I , 

r----i- f=r:=+: ==L M 
~ I , 

I iii ---------- ====-L f--------t------j! I ! I 
I ~---; I I ~____t_--I I 

, 
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Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the Cores surfuce, which will 
include approximately the top 6-inches of the boring) at the following locations; 

I. The cOre surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample 1T0m the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fOUI1h sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A One foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA·6 Sampling Protocol 

Soil borings will extend through the structural till placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the boltom imerval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one fool segment 
of the boring {except for the cores surface. which will include approximately the top 6 inches ofthe boring} at the following 
locations: 

L The core surface [i.e., the lap 6 inches of the current landtill surface (0,0 - 0.5 feet bgs)J, If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed malerial [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R Or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. II soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the boltom one foot of the boring. 

3. A one foot sample centered around the cOfe area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zOne imerface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree; 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3013 
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Soil Core I.D. Number: IA6-2 

SOIL CORE SURVEY FORM 
Project "lame: Tonawanda FUSRAP Landfill Site Task Description; Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC .Job Number: Fcdcral-HP-0003 

Deliver Order: 0003 
r;::;::~:L..:::="--L::.::.::':::--------+:::---"""~"""~=:-c-::--;-'--::::-:-=:-~~---l 

Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-19-10 
Time of ActivitL, ______________ /-:':08"':.::.50"-;;,-_____ + ________ -l 

Dave Warren 

Bore Hole Location (As listed in the SAP, Vol. ) 
Was the bore hole re-located duc to refusal? 
Circle either Yes or No 

John Holmes 
Northl. 

1092583,92 

Survey Instrumentation 

Eastin 
1066250,59 

No 

~~~~l."'nstrument 1 Instrument 2 
r.M;-e-:-te-r-:M-:o-d-:-.""", -an-d;cS::-e-r;-ia-;-1 ::cNc-o-, --+ Ludlum 2221 1 190 1 ::70~'-----+;-Lu-d7.l-um--cI-:2-;1:;2"'2:::93;;;O'::6=='------I 

Detector Model and Serial No, LudlUm 44-10 ! PR242823 Ludlum 44-9/19"'17"'1"'4 _____ -4 
~C~al~ib=r=~~io=n~D~ue~D~at~e----~--:_+~I~O~-J~9--~IO~----------______ ~~IO~-2=8~-~10 __________________ ~ 

Detector Window 0 en or Closed en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5245 cpm 

Notes and Comments: 
Backgrounds: Gamma: 7243 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 0/0 

ppm co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the till/native soil 
interface. 

3-19-10 
Date 

3-19-10 
Date 
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ARSEC 
2909 NOIth River Road 
Port Allen, LA 70767 

1 
1 

Core Scan 
Depth Gamma 

I ('ttO "~;"' (cpm) 

1 
00 

1- -----~----

: 1.0 
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2.0 1 
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I 9.0 I 6970 , 
, , 
- -,._-"---------_. 

iO.O 

I 110 
I 

I 12.0 

13.0 

14.0 7350 

15.0 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 
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: 

Description Depth 
I Core Scan 

(Standard, Interval of I Beta 

I Field Sample, e.g., Reading 
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- ----- - - --
! t 
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. ----

I , I , 

I 
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I Core I.D. Number 1A.6_~2.. _____ . ___ ... __ . 

I 
I 

I 

c ~ 

Static 1 
o _ .- " ~ " ~ Gamma 1 Static Beta " ... ~ 
~'-'o 

One Minute ~ One Minute Sample I.D. Number -' Z oc~ 
PID U 0 
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Reading ~ .- ..c 

(cpm) (cpm) c.. ~ e 
eO" 
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, I I 0 No recovery 0.0 - 3.7 1 
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-----------.-----
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I. The core surtace [i.e., the top 6 inches ofthe current landt111 surtace (0.0 - 0.5 teet bgs)J 
2. A soil sample ITom the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lfthe 

highest gamma instrument reading interval is lhe same as any of the above three fixed intervals (i.e., the highest scan 
reading is in e,lherthe top 6 inches, or at the satumted zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, Or by other professionaljudgment. 

5. A one fool sample centered around the core area where the beta instrument (i.e., be'a scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area ofthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professionaljudgment. 

JA-6 Sampling Protocol 

Soil borrngs will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
srructural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample wiil be from the first 6 inches of soil beneath the current road bed material [Le., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Foml 5056-R or Form 5056A·R. Sample depth wiil be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i,e., 
it is deeper than the termination depth of the boring), then the sample will be ITOm the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. lIthe highest beta reading interval is the ,arne as any of the above three fixed intervals (i.e., 
the highest sCan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A One foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
C. A one foot core sample using other professional judgment. 

Page 3 of3 
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Soil Core I.D. Number: IA6-3 

SOIL CORE SURVEY FORM 

Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

Contract No: W9I2P4-07-D-0009 ARSEC Job Number: Fcdcral-HP-0003 

Deliver' Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-19-10 
Time of Activitv 09:25 

Bore Hole Location As listed in the SAP, Vol. I) 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Dennis Whitlock 
Matt Walton 

Northin 
1092583,92 

Survey Instrumentation 

Eastin 
106608815 

No 

Instrument I Instrument 2 
Meter Model and Serial No. Ludlum 2221 1190191 ----f-:I-"u-:d7')u-m---:c12::-/"'I"'g"'6'='70:.:7==-----t 

Detector Model and Serial No. Ludlum 44-10 / PR240366 Ludlum 44-9 / 153297 
Calibration Due Dale 2-23-11 0-8-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma COllnts (one minute count), before bore hole drilling: 7304 cpm 

Notes and Comments: 
Backgrounds: Gamma: 

Beta: 33 

7895 cpm (Ludlum Model 2221) 

cpm (Ludlwn Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20,9 % 

ppm co: _0_ ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fillinative soil 
interface, 

3-19-10 
Date 

3-19-10 
Dale 
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ARSEC 
2909 Nmth River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

Reading 
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i Description 
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Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e" the top 6 inches of the current landfill surface (0.0 0.5 reet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading IS in eitherthe top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional jUdgment, 

IA·6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, induding those in the structural fill, will be scanned and considered for 
potential sample selection. Grealer depths will only be oblained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one fool segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches orthe boring) at lhe following 
locations: 

I. The core surface [I.e" the top 6 inches of the current landfill surface (0.0 0.5 reet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel base]. The depth anhe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from Ihe first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected al the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i,e .. beta scintillator) registered the 
highest beta reading, Ifthe highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area orthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SlJRVEY FORM 

Soil Core I.D. Number: IA6-4 

SOIL CORE SURVEY FORM 

Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-tl009 ARSEC Job !'iumber: Federal-HP-0003 

0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit' 
Time of Activit' 
Surveyor Name 
Sam ler Name 

Bore Hole Location As listed in the SAP, Vol. I) 
Was the bore hole re-Ioeated due to refusal? 
(Circle eitber Yes or No 

3-19-10 
08:50 
Dennis Whitlock 
Man Walton 

Survey Instrumentation 

Eastin 
1065925,72 

No 

Instrument I Instrument 2 
Meter Model and Serial No, Ludlum 2221 ! 190191 Ludlum 12 i 186707 
Detector Model and Serial No. Ludlum 44-10 i PR240366 Ludlum 44-9 i 153297 
Calibration Due Date 2-23-11 10-8-10 
DeteCTOr Window 0 en or Closed Open NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ cpm 

!'iotes and Comments: 
Backgrounds: Gamma: 7656 cpm (Ludlum Model 2221) 

Beta: 49 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _...:.L"-_% 

ppm co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the filllnative soil 
interface. 

3-19-10 
Date 

3-19-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

I 

I Core Scan 
I Depth Gamma 

(Feet) Reading 
(rpm) 

0.0 
- ----------

1.0 
------_. 

2.0 
- ---------- -

3.0 7903 

4.0J 8221 

5.0 

6.0 ~ f---------
7.0 

8.0 
-----------

9.0 

10.0 

11.0 

12.0 

13.0 

I 

r-C;>re !.D. Number 

Fonn HPM-J-6-1 
SOIL CORE GAMMA SURVEY FORM 

... _--_ .. 

Sample 
Static Description Core Scan Depth Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
Duplicate, 1.0-2,0; 3.5-

(rpm) (cpm) .pm MSIMSD. 4.5. etc. 
QA Split) 

70 Standard 2.8 3.3 7121 61 

50 Standard 4.0 5.0 7580 66 

j 

------
------------. 1 ----f.... 

i -------- --.......... 

---- ------------ -

.. 

PageZof3 

------------_ .. 

e ~ 
o _ 

.- " - " " " ,.. -~t-c0 
Sample I.D. Number o=~ PID U 0 ... 

Reading (l,) 'V; "" - .- "Q 
c.a:;e 
e .:; = 
~ Z 

- - - - - -------------

0 No recovery 0.0 - 2.8 
-------------_ .. 

0 1 
- - - - - --------------

0 1 
0 TLS-SS-IA6-4(2.8-3.3)031910 1 

0 TLS·SB-IA6·3(3.0-4.0)031910 3 

Refusal @ 5.0' 

i ! 

--------- ---.. 

- ------ ----------- - - - - - ----- ---.. r--------
------ ------ -----.. 

J 
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ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

lA-! through lA-5 Sampling Proto£ol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings. each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

1. The core surface [i.e .• the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs») 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (I.e .. the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta s,.intillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e .. the 
highest scan reading is in either the top 6 inches. or at the saturated zone interface, or in the first foot ofnarive soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading. 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot COre sample using other protessional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural till. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface. which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches ofthe current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road. then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., Ihe highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e .. 
the highest scan reading is in either the top 6 inches. or at the saturated zone interface. or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Pag£ 3 of3 
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ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAM'>1A SURVEY FORM 

~ ________________ S_o_i1_C_o_r_e_I_.D_._N_u_m __ ber:~I=A=6=-5~ ______________ ~ 

SOIL CORE SURVEY FORM 

• Project "arne: : Ton.wand. FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
, Operable Unit Remedial 

Investigation 

Contract No: W9t2P4·07-[)·0009 ARSEC Job Number: Feder.I-HP·0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit' 3·18·10 
TimeofAc~ti~v?itL---------------------------~715~:~20~~----------~----------------~ 

Surve 'or Name Dennis Whitlock 
~Sa~m~~le~r~N~a~m~e~ __________________________ -+~M~a~n~\V~alt~o~n~ ______ ~ ______ ~~ ______ ~ 

Northin Eastin 
Bore Hole Location (As listed in Ihe SAP, Vol. I) 1092583.92 1065763.28 
Was the bOfe hole fe-located due 10 refusal? 
(Circle either Yes or No) 

Survey 1nstrumentation 

No 

Instrument 1 Instrument 1 
~M~e:.:!e"-r:.:M:.:o:::d",e",1 a",n",d",S",e",'",ia",1 N"" ",0:.,, ____ ~L"'u:::;d"'lu"'m'-2:;:27'271;:_!71~9~O=_! ":,:l,:::-O..,,-_____ +;:Ludlum 12 I 186f:;700::7= __________ ~ 

Detector Model and Serial No. Ludlum 44-10 I PR240366 Ludlum 44·9! 153297 
Calibration Due Date 2·23-11 10-8-10 
Detec!or Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 7841 . cpm 

Note. and Comments: 
Backgrounds: Gamma: 8056 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 20.9 % 

co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

:l.·U.:lQ 
Dale 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

1-----
0.0 

f--------
0.5 

c----
1.0 

2.0 7821 

3.0 8381 

4.0 8853 

5.0 I 

6.0 8192 

7.0 7687 

8.0 8018 

90 8326 

10.0 

11.0 

12.0 8141 

13.0 8528 

14.0 8270 
----

15.0 8045 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 

Beta . (Standard, Interval of 
i Field Sample, e.g~, Reading 

Duplicate, 1.0-2.0; 3.5-
cpm MS/MSD, 4.5, etc. 

QA Split) 

60 
-------- --------

60 
- - ----

90 
--------- -------

40 

20 

50 
------- ------

80 
---------- -

6Q Standard 12.3 12.8 

70 

60 

60 L ________ 

I 

c .~ 

Static 
o _ 
.- " -" .. Gamma . Static Beta 
u ... _ 

One Minute ' One Minute i 
,!:f-o 

PID 
Sample I.D. Number o=~ 

Count Count U 0 "-

Reading ~:; ~ 
«pm) (cpm) c.ts 

;; :::. " c:i Z 

0 No recovery 0.0 - 1.8 

0 l 

0 I , 

0 

0 

0 
----------

j 0 No recovery 5.0 -- 6.7 

j 0 

I 0 
---------~ 

! 0 
-- ----------

0 
- - -----------

0 No recovery 10.0 -- 12.3 
------------

() I • --- -------

7750 59 0 TLS-SS-IA6-5( 12.3-12.8)031810 I 
------- f- ----------

0 
------

0 

-~T 0 No recovery 15.0 -- 16.5 
-----------

Page 2 of 4 
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ARSEC Form I1PM-3-6- I 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

~~ ~ - - - ----------- ------

I Sample 
Static 

Description Depth Core Scan Gamma Static Beta 
CoroScan (St.andard, Interval of Beta On. Minute One Minute 

Depth Ganuna Reading Field Sample, e.g., Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5· 

(epm) cpm MSIMSD, 4.5, etc. 
(cpm) (cpm) 

QA Split) 

16.0 7948 90 Standard 16.0 17.0 7674 67 
- - - ---------- ----------

17.0 7620 80 
- - ------- ---~~ 

IS.O 8634 40 Standard 18.0 - 19.0 7813 55 
- - - ---------- ----------

19.0 8430 90 
- - ------- ---~~ 

20.0 8302 40 
- - - ---------- ----------

21.0 7798 80 

22.0 8010 90 
- - - ---------- ----------

23.0 8736 70 Standard 23.0 24.0 7811 60 
- - ------- ---~~ 

24.0 8393 110 Standard 24,0 -25.0 7775 67 
- - - ----------- ----------

25.0 - r----
~~~~~-- ,---~~ 

N 

- ---A -----
! 

Page 3 of4 

I Core I.D. N~nlbcr -r IA6-5 
~-------~~~~ 

- - - - - - - ------------------

e '" ;;;; .~ .. 
~ .. " <I ... ~ 
.!:::!-o 

Sample J.D. Number '¢=?£ PID U.9 to. 

Reading ~.~ ~ 
c.. as e 
e Q " Jll Z 

--------------

0 j TLS-SB-IA6-5(l6.0-17.0)031SI0 4 
- - - - - - - ------------------

0 
- - - - - - - --------------

0 TLS-SB-IA6-5( 18.0-19.0)031SI0 2 
- - - - - - - ------------------

0 
- - - - - - - --------------

0 , 

- - - - - - - ------------------

0 
, 

0 
! - - - - - - - ------------------

0 TLS-SB-IA6-S(23.0-24.0)031810 3 i 

- - - - - - - --------------

0 TI.S-SB-IA6-5(24.0-25.0)031810 (Chemical) 

-

r-- -- ------ --!---



             I- 648    

ARSEC Fonn HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

IA-l through lA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soiL Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following IDeations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated lone 
3. A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated lOne interfdce, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest sean reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom lnterval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landlill surface (0.0 ~ 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base). The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the tennination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, Or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. l\ one foot core sample using other professional judgment. 

Page 4 of4 
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ARSEC 
2909 l'iorth River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core 1.0. Number: IA6-6 

SOIL CORE SURVEY FORM 
Project :><ame: Tonawanda FUSRAP Land rill Site Task Deseription: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Conlract No: W912P4-07-D-0009 ARSEC Job Number: Fcderal-HP-0003 

• Deliverv Order: .0003 
Sit. :><am. Tonawanda FUSRAP Landfill Sit. 
Date of Activit 
Time of Activit 
Surve or Name 
Sam ler Name 

Bore Hole Location As listed in the SAP, Vol. I 
Was the bore hole re-Iocated due to refusal? 

.. {Circle either Yos or No) 

3-18-10 
13:5() 
Dennis Whitlock 
Matt Walton 

Northin 
1092583.92 

Survey Instrumentation 

Eastin 
1065600,85 

No 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 22211190191 Ludlum 12! 186707 
Detector Model and Serial No. Ludlum 44-10 / PR240366 Ludlum 44-9 /153297 
Calibration Due Date 2-23-11 10-8-10 

~D~et~ec~to~r~w~'~in~d~ow~'~O~en~or~C~I~Q~,e~d~~O~e~n~ ______________ ~~~NA ____________________ _; 

Surface static gross gamma COllnts (one minute count), before bore hole drilling: 7099 cpm 

Notes and Comments: 

Backgrounds: Gamma: 7322 cpm (Ludlum Model 2221) 

Beta: 40 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

ppm co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-18-1Q 
Date 

3-18-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Sean 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 

0.5 8251 
------- -

. 1.0 
f------.:..:.= ... 7019 

-------
I 2.0 7106 I 
~----.. 

3.0 7670 
----------

4.0 7778 

5.0 

6.0 7842 

7.0 7539 

8.0 7634 

9.0 8105 

10.0 

11.0 

12.0 

13.0 7438 

14.0 8072 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

I sam;~:n T Static
n - n .... n_n nn I ,~ " ;:' 

re Scan . Oescrlptton. Depth Gamma Static '2 ::: ~ 
(Standard Interval of " , = ... ~ 

Beta F' Id' S I One Mmute One Mmute PIO Sample 1.0. Number 0 " C 
,ading 0 ": ' ·Om

Z
P

O
" 3

c
·
gS·' Count Count R d' ';; .~ l; 

upheate, I. - , ; . - () () en mg Q.·v ..Q 

rpm MSIMSO, 4.5, etc, epm cpm e ~ § 
QA Split) ell z. 

Co 

R 

..... --t----........ - c----.. 
o No recovery 0.0 - 0.5 

- - - - - -------------

30 0 
..... --+------------------~---

40 0 + --+-----------------~-----
~ 0 
70 .... ··-O-~I---------------r----

60 Standard 4.5 5.0 9077 5., 0 TLS-SS·IA6-6(4.5-5.0)03ISlO 1 

o No recovery 5.0 - 6.6 

80 0 
..... --~-------

70 0 

100 Standard 8.0 9.0 6693 62 0 TLS-SB-IA6-6(8.0-9.0)03\SIO 4 

80 0 - ------- -----_ .. 

o No recovery 10.0 .. 13.7 
- - - - - -------------

o ! 
-------- ----_ .. 

o ! 
-- - - ---- ------------

50 0 
---- i ...... --+----1-------. +-------------+-----.... 

130 Standard 14.0 15.0 6775 43 0 TLS-SB-IA6-6(14.0-15.0)03ISIO 2 

o No recovery 15.0-16.5 

Page 2 of 4 

I Cor. 1.0, Numbe"TIA6-6 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Deptb Gamma 
(Feet) Reading 

(cpm) 

16.0 7143 

17.0 7671 

18_0 8411 

19_0 7841 

20.0 f--- --
f 

-------

--------

--------

Form HPM,3-6-1 
SOIL CORE GAMMA SURVEY FORM 

~~~-~~~ 

Sample Static 
Core Scan Description Depth Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g" Count Count 

Duplicate, 1.0--2.0; 3.5-

I 
cpm MS/MSD, 4.5, etc. 

(cpm) «pm) 

QA Split) 

I 30 

50 ! Standard 17.0 18.0 7185 39 
- -------- -------

30 Standard 18.0 - 19.0 7165 36 
- - - - - - ----- t-----

30 
- -------- --------

-- --. , 

::=::::::--. N 

r~ 

r------- -A 

-------- --

------- --------

Page 3 of4 

~~~~~~~ ~~~~~~~ --------

e ~ 

.2 (oJ--- .. " u ~ _ 
~f-:~ 

Sample I.D. Number o=~ PID U 0 ~ 

Reading 
~ -;n QJ 

- .- &t 
C.~e 
E Q " 
~ Z 

----- ----------- -

0 

0 TLS-SB-IA6-6(17.0-IS.0)03 1810 (Chemical) 
- - - - - --------------

0 rLS-SB-IA6-6( 18.0-19.0)03181 0 3 

0 
- - - - - ------------

0 

- - - - - - -------------

- - - - - --------------

- - - - - -------------

-<----- ----- --- ---- .- --------

~ 

I 
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ARSEC Form HPM-3·6-J 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

l'iote 1 

lA-l through lAoS Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a One foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surtace (0,0 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, 1\ one foot sample centered around the corc area where the gamma instrument registered the highest reading, If thc 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second higheST gamma reading, or by other professional jUdgment, 

5, A one foot sample centered around the corc arca whcre the beta instrument (i.e" beta scintillator) registered the 
highest beta reading, Jfthe highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan rcading is in either the top 6 inches, or at the saturated zone interface, or in the first fool of native soil, 
or in the area of the highest gamma instrument reading) then the tifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, 1\ One foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other profcssional judgment 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural till. The enlire length of the soil cores, including those in the structural fill. will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist ofa one foot scgment 
of the boring (except for the cores surface, which will include approximately the top 6 inches ofthe boring) at the following 
locations: 

I. The core surface [i,e., the top 6 inches of the current landfill surface (0,0 ,- 0.5 feet bgs)]. [fthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the cUlTent road bed material [I.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded On USACE ENG Fonn 5056-R or Fonn 50S6A-R, Sample depth will be recorded on the I\RSEC Soil 
Core Survey Form, 

2. 1\ soil sample from the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i.e .. 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any ofthe above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highcst bcta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (Le .. 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area oflhe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A One fOOL sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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ARSEC Form HPM-3-6,: 
2909 North River Road 
POP Allen I A 70767 

SOIL CORE GAMMA SURVEY FORM 

Soil Core J.D. Number: IA6-7 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: 

Operable Unit Remediul 
lnvestigation 

'··Soil Core Gamma Survey 

Contract No: W912P4-07-!J-0009 ARSEC .lob Number: Federal-I1P-0003 

!Jelivery Order: 0(0) 
Site Name FUSRAP Landfill Site 
Date of Activity 3-18-10 
Time of Activitv ______________ f--:':10"'4:;:5'-;-==-;-___ + _____ , ___ _� 
Survevor Name Dennis Whitlock 

Samp'erN~~~e~ _____________ -+~J~oh~n~I~!~ol~m~e~'·77---,----+"""'--~_;_---_1 
~-~~~--~~--~~~~~~~ ____ ----1_----~~~o~.~;l~in~g----_+----~~E~.~st~jn~g~---4 

Bore Hole Loealion (As listed in the SAP, Vol. Il ___ IO'":;9~O""j8;:_3-,9-2-----""t-----'I:.::O::.6-::.~4:.;;3:.::8c..4'-'1--_I 
Was Ihe bore hole rc-Iocaled duc to refnsal? ( ~ 

J.9!dc either Yes or No) ,,,,,,,'m,"m'" m< ~ 
Survey Instrumentation 

,---,--- -,-----;----:-::------\ 
Instrument I (nstrument 2 

~~M~e~te=r~\:::1c~'d~eII ~an~d~S~e~r;iaII IN~O~, ==--"-"-+, -;L-u-d~C;-1 u-rr-, ~22~2~I:C,"', I"'QC;071 7C91;:-:-:'---- _" L ud I um IV 186707 --------I 
Detector Model and Serial No, Ludlum 44-10: PR240366 Ludlum 44-9 i 153297 
~~~~~~.==~~~~~~~~~~---~~~~~~~------l 

Calibration Due Date 7-23-11 10-8-10 
Detector Window Open or Closcd Opcn NA r=-=c""-'~:.=.c:L::::..:::.:...==c..L:="__ _______ ""_·_J....'-""-________ __I 

Surface static gross gamma counts (one minute count). before borc' hole drilling: .'1295 cpm 

Notes and Comments: 
Backgrounds: Gamma: 4847 .. cpm (Ludlum Model 2221) 

Beta: 40 epm (Ludlum \1odeI12) 

4-Gas ylonitoring while core is removed from the bore hole (r~cord highest readings), 
LEL: <10 % 0,: 20.9 % 

_0_ ppm co: o ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
intcrbcc, 

First refusal at 6.0 n bgs. Moved rig 3 ft west. No samples c!)!\cctcd this corehole, 

j----------------,-----~-"" 

Signature (Surveyor) 

Signature (Sampler) 

UIHQ 
Dale 

1: 1 s-lQ 
Dale 

~-----------------------------------------------------~ 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

! Sample I ' . :: ::::c I 
. . Static .:::: C,I : 

Core Scan DescriptIOn Depth Gamma Static Beta ~ ~ ~ . 
Core Scan B ta I (Standard, Interval of 0 M' tOM' S I ION b = Z' 

I e De lOU e De: lDute amp e . . urn er 0 C __ I 

Depth Gamma I Readin. Field Sample, e,g" etC PID u ''" ~ I 
(Feet) I Reading g i Duplicate, /'0-2.0; 3.5- ( oun) ( oun)t Reading ~ .~ 15 I 

I 
I 

cpm I '- cpm, cpm Q. " E I (cpm) MS/MSD,: 4." etc. I ~ 0 :: . 
QA Split) I I I '" Z I 

I 0.0 f __ . ____ ._L_._ --- -t-- : 0 : N;;ecoverv 0.0 - 0.4---- -------r-------j 
i i +-- - t--+ -+-j"- ----
i 0.4 5301 I 61l: I 0 : I 

: 1.0 5462 50 : i 0--' -- I 

2.0 5016 80 0 i 
3.0 5301 60 ! I 0 i i 

4,0 5612 I 90 I I 0 i i 
5.0 I : : 0 I No recovery 5.0 - 9.0 : 

I 6,0 ___ +-___ ___ _n__ _+__ ! 0 +---.. --- --- ---- 1---1 
I 7.0 ! : 0 ! ! I 

[ 8.0 L-------+ ! ._...1_____ °L __ ~ 
I 9 _0 4710 i 40 Ii: I 0 i : 

, I 

10.0 , _ I i 0 i No recovery 10.0 - 15.0 I 

11.0, I I i l' 
: I ! 12.0 Iii 

130 ,! I ! . , , 

I 14.0 i I i 
I 15.0 i No recoverY 15.0-20.0 : 
L.. __ --'-_____ L.. ____ ..L ______ .L,_~ ___ . I I ___ L-__ ~ 1 

Pagc 2 of 4 

I Core 1.0. Number IA6-7 
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ARSEC Form HPM·3·6· I 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Core Scan Description 
Core Scan Beta (Standard, 

Depth Gamma Reading Field 
(Fect) U.o,Hno Duplicate, 

<pm MS/MSD, 

QA Split) 

[6,0 I 
" ,---

Depth 
Interval of 

4.5, etc. 

Static 
Gamma 

One Minute 
Count 
(cpm) 

Stalic 8eta 
One Minute 

Count 
(cpm) 

PIO 
Sample 1.0. Number 

Reading 

, 

11.0 i ,0 ' 

180, : (I 

19.0 I 0 

I I 0 

'" ~ 
<£ t ~ 
~t-:l 
oc~ 

c::~ ~ 
~ ~ e! 
E Q ::: 
~ Z 

1-- 1___ -- ,-
1 ____ ! 0 Second refusal at 20.0 

I ,--! ""'" , "'''''---,------, 1---___ i I 
1- -- ,-----,--

N, i' ,- ,--,--,----- '-, ,-

· r--I ! '--I"---. 
;' i! A ---~ 

i I I --'~---
i I I ~ 

: I -----
! i . I ~ . I! ! I ______ """ 

I! i ----___ , __ .... L .. ,., , __ ~ 

Page 3 of 4 

Corc,I.D.Nu,n"",,-UA6:7, 
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ARSEC Form IIPM-3-6-1 
2909 l'><orth River Road 
POt1 Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soli borings will extend through the landr111 waste 10 nallvc soil. Five s.amples V\'ilJ be collected per soil boring location, In 
these borings, each ~ample coDcCh:cI will include a one foot segment of thl.! boring (exc-.:pt for the cores surface, which will 
~nc!ud{: approximately the top 6-inchcs of the boring) at the following localJons: 

I. The core sllffacc [i e, the top 6 inches orthe current landfill surface (0.0 0.5 feet bgs)] 
2. A ,oil sample from the tltst foot just inside the saturated zone 
5. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. I f the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inehes. or at the saturated zone interface. or in the first fool ofn"tive soil) Ihen the 
fouJ1h sample interval ,holld be selected at the second highest gamma reading, or by other protessional judgment. 

5, A oJie fool sample centered around the core area where the bl'ra instr"Jmen~ {Le" bela scintillator} regb,lercd the 
highest beta reading. Ifihe highest beta reading ~n!erval 1s the same as any of the above four Jixcd inlcrvals (i.e., the 
highest scan reading is in either the top 6 inches. or al the saturated /onc inkrfacc, or in tJu,' first fiJot of native soil, 
Or In the arCH ofthc highest gamma instrument reading) then the {lah s.amplc interval should be selected using the 
following decision tree: 
a. A one fOOl sample centered around the core area with tbe .':iccond highest gamma reading. 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgmem. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural till placed hy toe Town of Tonawanda to a depth of 12 feet beneath the 
structllml fill. The entire ieng,h of the soil cores_ includi!!g those in the structural till, will be scanned and considered for 
potential sample sel~clion. Greater depths wi!! only be obtained if a positive result is obtained in the bottom interval of the 
soil core during con.: scanning, FOilr samples v.ill be collected per soil boring location and will consist ora one foot segment 
of the boring (except if)!' lhe cores surface, which will incllld.;; approximately the top 6 inches of the boring) a1 the following 
locations: 

I. rhe core surlace Ii.e. the :op 6 inches of the cunent landtitl surface (00 05 fect bgs)j. If the boring location is on 
the access road, then the sample will be from the tirst 6 inches of soil benealh the current road bed material [i.c .. 
below any pavemen! and gravel base]. The depth of:he intedace between the road and the soil like materials will be 
recorded on USACE E"lCJ form 5056-R or Form 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample fiom the first foot just inside the saturated zone. lrthe saturated zone is not reached in the boring (i.e .. 
it is deeper than the termination depth of the boring), then the sample will be fiom the bottom one foot of the boring. 

3. 1\ one foot sample centered around the core area where the gamma instrument registered the highest reading. Ifth<=.' 
highest gamma instrumenl reading interval is the sarne as any of the above twO fixed intervals (i,e .. the highest scan 
reading is in either 1hl,; top 6 im:hes, or at the saturated /,OIH; interface) then the third sarnp!e interval should be 
selected at the second highesl gamma reading. or by other professional judgment 

4. i\ one foot sample centered around the core area where the beta in:.trumcnr (te" heta scintiJIator) registered fhe 
highest beta reading. Iflhe highest beta reading interval is the ,arne as any ofthe above three ftxed intervals (ie., 
the highest scan reading is in either the top 6 inches, or at the saturated lon.;: interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the lollowing decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading. 
b. A one foO! sample centered around the core area with the second highest beta read lng, or 
c. A one foot core sample using other professional judgment. 

Page 4 of" 
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ARSEC 
2909 North River R()ad 
P0l1 Allen 1 A 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core 1.0. :"iumber: IA6-8 

SOIL CORE SURVEY FORM 
c-:c······ 

Project Name: Tonawanda FUSRAP Landrill SUe Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSRC .rob Number: Federal-··HP·OO03 

Deliverv Order: 0003 ---
Site Name ",:}:.onawanda X~SRAP Landfill ~~ ___ . 

0;;001 Activity ~;il~; I () . ·.-----=3 .... -
~imc of Activity ___ " 

Survc"'or Name Dennis Whitlock ' --_._---
Sa III (!ler Na~_~ John Holmes r 

Northing Easting --
llore Hole Location (As listed in the SAP, Vol. I) 1092583.92 1065275.97 
Was the bore hole re-Iocated due to refusal? (9 

• 

No (Circle eitber Yes Or No) 
----

Survey Instrumentation 
- ... _-_._. 

Instrument I Instrumcnt 2 .. -
Meter Model and Serial No. Ludlum 2221 / 190191 Ludlum 12/ 186707 ... _- --_ .... 
Delector [vlodel and Serial No. Ludlum 4~-1 0 , PR2,HH66 Ludhm 44-9· 153297 -
Cal ibration Due Date 2-23,11 10-8-10 
Detector Window Open or Closed Open ~A 

Surface static gross gamma counts (one minute count), before bore hole drilling: .2.Qli_L "pm 

Notes and Comments: 
Backgrounds: Gamma: 5440 cpm (Ludlum Model 2221) 

Beta: 34 cpm (Ludlum Model 12) 

4-Gas Ivloniloring whi;c core is removed from the bore hole (record highest reading,). 
LEL: <10 %1 O2: 20.9 ~/0 .. -

H2S: 0 ppm CO: 0 ppm 

NOTE: Core depth on this form begins at the soil sUlface and ends at the iillinalive soil 
interface. 

First refusal at 25.0 It bgs, Moved rig 3 ft west No samples collected this corehok. 

~ 

3-18-10 
--

Signature \~Uf"Y u, J Date 

- - --,- - -~~--~- -- "-- - - - - H~ - - --- ----

Sig"attire ,Sampler) Date 
: 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Sloan Description Depth 

lIeta (Standard, lntervalof 

Reading Field Sample, e.g., 
Duplicate~ 1.0-2.0; 3.5-

cpm MSfMSD, 4.5, etc. 
QA Split) 

T 
I 

Static ! 
Gamma Static 8eta 

One Minute One Minute 
Count Count 
(cpm) (cpm) 

1.1 6019 140 0 

, 2.0 I 5453 : 60 0 

3.0 6613-T----70 0 

4.0 6422 120 o 

Sample J.D. Number 

No recovery 0.0 - 1.1 

5.0 0 No recovery 5.0-8.4 

" ~ o _ 
-,: a:: CI.I " '- ~ 
'" f-< 0 = Z o c ~ 
U.S ~ i 

CI.I .~ .c 
0.. ~ E 
EO" 
'" Z rFJ 

--·--f -
6.0 i 0 I I 

r--~------~--------_r----------~---------+--------_+--------+_--------------------------------~------~ 

7.0 I I 0 

9.0 

10.0 

L~ 60 ... ----c-- . ·l--t---o--+----
5729 

6015 __ ~o_nT- I ._~ 0 I n ______ ~ _________ •• 

I 

1 
'·I._. ___ .... ..J 

I i 0 i No recovery 10.0-14.5 
:---, 

I 1.0 I ,-----
12.0 

I I 
~ ___ . _____ .. i 0 -r-~--1-

o ====--==t== I 
I 

1 13.0 I 
o 

I 
14.5 5496 100 o 
15.0 I 

--'---
o No recovery 15.0-20.0 

Page 2 of 4 

I Core 1.0. Number l1A6-8 
--~ ,-"-- -- .--- -----------------._------
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ARSEC 
2'109 North River Road 
Port A lIen_ LA 70767 

Deplh 
(FeeO 

Core Sean 
Gamma 
Reading 
(epm) 

Form HPM·3·6·1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Sean Description Depth 

Beta (Standard, rntervalof 

Reading Field Sam pie, c.g.~ 
Duplicate, 1.0.2.0; 3.5-

cpm MS/MSD, 4.5, elc. 

Slatic 
Gamma Slatie Beta 

One Minute One Minute: 
Count Count I 
(epm) (epm) I 

PID 
Sample to. Number 

Reading 

c ~ 

-:: u 
~ '" .. 
'" '"' ~ I' .!:j-=>, 

Q c~; 
U 0 iooo i 

I1j i QA Sulit) 
IJ ---- -- ---- I 

160 'I 0 ~ 
IHI : ... L 0 I 

I i ) 0 

t- ~:~-:-----------... ..... 1 -1 ~ 1 

r----t ---------- -------- ..... ! 0 I Second ref,,>"1 at 200 -

Ij-=-=-"'!-----_ : . 
I _ _ 1 _. _ -.~ - --------------1 
i i !--- N II - 1 f-____-
! ______I ___--m.l -----. I---=-- .. +. _____ J 

i' . A ----. ..l 
I c+---------+----I ~r ___ 

-- ------"~c:::+-------- ----

r --r ~r~~ ~ 
'r- ~ 

f------t----+-----+'------ t I ____ 
:1- 1 

-:-. 
'--__ '---___ ---'-____ -'-i. ___ ... _._. ___ ._, ......... ___ l ._._ 

Page30f4 

[.fore 1.D~_ul11ber __ I IA6~8 __ ......... -------------------------.--.~~.=rJ 
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ARSEC Form HPM·],6·1 
2909 North River Road 
Port Ailen, lA 70767 

SOIL CORE GAMMA SURVEY FORM 

Nole 1 

IA·J Ihrough IA-5 Sampling Prolocol 

Soil borjngs will extend Ihrough the landfill waste to native soil, Five samples will be collected per soil boring location. In 
these borings, each sample collecrcd will include a One foot segment of the boring (except for the cores surface. which will 
include approximately the top 6·inches of the boring) at the followin~ locations; 

I. The core surface [Le., the top 6 inches of the current landf1ll surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landtlll waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading imerval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is ill either the lOp 6 inches, or at the saturated lone interface, 0]' in the first foot of native soil) then the 
fourth sample inlerval ,hould be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core are<l ,""here th~ beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading inlcrval is the same as any of the above four fixed imervals (i.e., the 
highest scan reading is in either the top 6 inches. or at rhe saturated Lone interface, or ill the first foot of native soil, 
Or In the area or the highest gamma instrument reading) then the firth sample interval should be selected using the 
following decision tree' 
a. A one foot sample cenrered around the core area with the second highcs! gamma reading" 
b. A one foot sample cemered around the core area with the second highest beta reading, or 
c A one foot core sample using other professional judgment. 

IA·6 Sampling ]'rotocol 

Soi' borings will extend through :he «ruetural till placed by the Town of Tonawanda to a depth of 12 rect beneath the 
structural fill. The entire lenglh of the soil cores~ including those in the structural fill, will be scanned and considered ft.1r 
potential sample selection. Greater depths will only be obtained if a positive resul: .s obtained in the boltom interval oCthe 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately rhc top 6 inchcs orthe boring) at the following 
locations: 

I. The core surface [i.e., lhe top 6 inches ofthe current landt1l1 surface (0.0 0.5 feet bgsl]. If the boring location is on 
the access road, then the sample will be from the t1rst " inches of soil beneath the current road bed material [i.e .. 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE EN(i Fo,m 5056-R or Fann 5056A·R Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soli sample from the fir:-;l toot just :nslde the salla'ated zone, lfthe saturated lone is not reached in the boring {i.e., 
it is deeper thar: [he 1ermination deplh of lhe boring). then the sarnple vvi11 be rrom the bottom one fom of the boring. 

1, A one foot sample c..:ntercd around the core area where the gamma insU'uITIenl registered the highest reading. If the 
highest gamma instr'J;rJcn! reading interval is the sam,e as any of the above two tixed intervals (i.c., the highest scan 
reading is in either the top 6 inches. or at the saturated l.one inlerface) then the lhird sample interval should be 
selcctt:d at the second highest gamma reading, Or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., bela scintillator) registered the 
highest beta reading. If the highest beta reading inlerval is the same as any of the above three t1xed intervals (i.e .. 
the highest scan reading is in either the top 6 inches, 01' at the saturated lone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the tol1owing decision tree: 
a A one foot sample centered around the core area with tilt second highest garnma reading, 
b, A one foot sampie centered around the core area with the second h~ghest beta reading, or 
c, A one foO[ COrC sample ll~ing other profess;ona: jUdgment, 

Page 4 of4 
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ARSEC Form HPM·3·6·j 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAM!vIA SURVEY FOR!vI 

Project Name: 

Soil Core I.D. Number: IA6-9 

SOIL CORE SURVEY FORM 
Tonawanda F!JSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: I W912P4-07.D-llOO9 ARSEC Job Number: Federal-HP-0003 

Deliverv Order: 0003 
Site :>lame Tonawanda FUSRAP Landfill Site 
Date of Activit 3·18·10 
Time or Activitv 08:25 
Surveyor Name Dennis Whitlock 
Sam ler :>lame !vIalt Walton 

Bore Hole Location (As listed in tbe SAP, Vol. 1 
Was tbe bore hole re·located due to refusal? 
(Circle either Yes or No 

Nortbin 
1092583.92 

Yes 

Survey Instrumentation 

Instrument I Instrument 2 
!vIeter Model and Serial No. Ludlum 2221 ! 190191 Ludlum 12 I 186707 
Detector Model and Serial No. , Ludlum 44·10 I PR240366 Ludlum 44·9 I 153297 
Calibration Due Date 2-23· J I 10·&-10 
Detector Window 0 en or Closed NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ...2.l1'L cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta; cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: -<~,--% 

ppm co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3· J fi:.IO 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Core Scan 
Depth (iamma 
(Feet) Reading 

«pm) 

0.0 , 5627 

1.0 5651 

2.0 5586 

3.0 5696 

4.0 
, 

5447 

5.0 

6.0 

7.0 

8.0 5902 

9.0 5784 

10.0 5612 
-----

11.0 
... 

12.0 
----

13.0 5536 
I--

14.0 5615 
... 

15.0 

. 

Fonn HPM-3-6· 1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Description Depth Core Scan Gamma Statk Bela 
(Standard, Interval of Bela Onc Minute One Minute 

Reading Field Sample, e.g., 
Count Count 

Duplicate, 1.0-2.0; 3.5· (cpm) (cpm) .pm i MS/MSD. 4.5, etc. 
i QA Split) 

sot ... 

]00--------1 ~~~~~-

t ---- ....... 

100 i 

-~ ------- ..... 

120 Standard 3.5 4.0 4822 72 

130 Standard 4.0 5.0 i 5380 46 I 

110 Standard 7.4 8.4 5181 43 
...... - _ ... 

60 Standard 8.4 9.4 5048 74 

100 
...... - _ .... 

60 

80 Standard 14,0 15.0 4893 41 

Page 20f4 

"" ~~~~~~~~~ 

e .~ 

" -,- " - " " " '- -~:-c 
Sample I.D. Number "5 Z 

PIO Va':' 
Reading ~:~ ~ 

o.tE 
E! Q " Jl Z 

0 

0 

0 

0 TLS-SS·IA6·9(3.5-4.0)031810 I 

0 TLS·SB·IA6·9(4.0-5.0)03ISI0 4 

0 No recovery 5.0 - 7,4 
- - - - - -------

0 L 

0 l 
----------

0 TLS·SB-IA6·9(7.4·S.4)031810 3 
I ----- ------------

0 TLS·SB·IA6·9(S.4·9.4)031810 (Chemical) 
- - ----------

0 
-----------

0 No recovery 10.0 - 13.2 
- - -----------

0 ! 
0 

0 TLS·S13·IA6-9( 14.0, 15.0)031810 2 
------------_ ... 

0 No recovery 15.0 - 20.0 



             I- 663    

ARSEC Foml HPM·}-6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

------

I[~ Core Scan 

Sample 
Slatic 

Description Depth 
Gamma SIalic Bela 

Inlen'al of 
One Minule 

(Slandard, 
One Minute ' Core Scan I Beta 

Sample, e.g .. 
Count 

Field 
Count Depth Gamma Reading 

Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) (Feet) Reading 

cpm MSiMSD, 4.5, etc. (cpm) 

h'"-
QA Splil) 

! 
! 

' 17.0 
1----

18.0 l 

19.0 

I 20,0 
- -

i ----
------- ... -- --I --

~~-- N i 
r -----! 
-- -- --- .-----. 

t-
A I -----. 

------

-- --

1 
Page 3 of 4 

[Core 1.0. Numb.,: -·!1A6.9 

------ -------

I c ~ o _ 
t:~!: 
" .. 0 

~~~ Samplel.D. Number 
U 0 ... .- " PID 
~ .la .Q Reading 
Q.~e 
8.:::: '" .;l ;z 

--- ---~~ 

0 No recovery 15_0 20.0 
- ---

0 ! 
0 ! 

- - - - ------ _. 

0 ~ 

0 ! 
---

~ 

--- ---

-------

--- ----- ------

, 
---

-- - --- -------. r-
--

------ -- --- ~ 
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• 

ARSEC Form HPM·J·6·1 
2909 North River Road 
Pon Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

1. The eOre surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 fcct bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
J. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth samplc interval should be selected at the second highest gamma reading, or by other professional judgment 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four lixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [I.e., the top 6 inches of the clIrrent landfill surface (0.0 0.5 feet bgs)].lfthe boring location is on 
the access road. then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG FOI111 5056·R or Foml 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot juS! inside the saturated zone. If the saturated zone is not reached in the boring (I.e .. 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

J. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed 'ntervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading. or by other professional judgment. 

4. A one foot sample centered around the eore area where the beta instrument (i.e., beta seintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any ofth. above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM·3·6· I 
SOIL CORE GAMMA SURVEY FORM 

~ ________________ S_oi_I_C_o_re __ I._D_._N_u __ mbe:r~:=IA=6=-=1=O ________________ ~ 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operallie Unit Remedial 
Investigation 

Contract No: W9121'4-07-D·0009 ARSEC Job Number: Federal-HP·0003 

Delivery Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 3-17-10 
Time of Activi 08:40 
Surveyor Name Dennis Whitlock 
Sam lerNam~e~ __________________________ ~M~a~tt~W~a7It?o~n~ ______ -+ ____ ~~~ ____ ~ 

Northin 
Bore Hole Location As listed in the SAP, Vol. I 
Was the bore hole re·located due to refusal? 
(Circle either Yes or No 

109258392 

Yes 

Survey Instrumentation 

Instrument 1 Iustrument 2 
MeIer Model and Serial No, Ludlum 22211190170 Ludlum 12! 186707 
Detector Model and Serial No, Ludlum 44-10! PR242823 Ludlum 44-91153297 

I-C~a"" I",ib::.:ra",tl:c;' 07;n"'D"'u"'e.:::D"'""'te'--__ "'---.-+.;,1 0::.-.:.1 9:..·.:.1 ,,-0 __ ~ ____________ -I 1 O.8 . .:.:10=--__________ ~ ____ --1 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ cpm 

Notes and Comments: 

Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed Irom the bore hole (record highest readings), 

LEL: 20,9 % 

ppm co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 
NOTE: Hydraulic line failure @ 45,0', 

I-J7-10 
Dale 

J·17-10 
Dale 
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ARSEC fonn HPM·3·6·1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Depth 
(Feet) 

Core Scan 
Gamma 
Reading 
(cpm) 

Core Scan 
Beta 

Reading 

.pm 

f--. .j ---1----
0.0 

-------,--

0.5 

1.0 

2.0 

5791 110 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MS/MSD, 
QA Split) 

·····......,..1--
8,0 

9,0 4&13 70 Standard 

tl
464 

r--

IO

:
o
O. 5699 -+ Standard 

II. -- . 90 ____ _ ---, 6152 .. -- 12.0j ..... __ . 

70 

60 

13,0 

14.0 

Depth 
(ntcrva' of 

SampIe~ e.g., 
1.0-2.0; 3.5-

4.5, etc. 

----~~--

9.1-9.6 

13.0 

Static 
Gamma 

One Minute 
Count 
(cpm) 

5503 

5743 

Static Beta 
One Minutt.~ 

Connt 
(cpm) 

55 

-- I 

60 

rage 2 of5 

I'm 
Reading 

0 

0 

0 

Sample I.D. Number 

-------

No recovery 8.0 9_1 
---~--

TLS-SS-IA6·10(9.1·9.6)031710 ----+--- .. ----------- .---------- ----1 
0 

0 

0 

0 

0 

10(12.0·13.0)031710 

No recovery 13.0 15.6 

LCore I.D. N';~ jiA(i:iol 

3 

4 
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ARSEC Form HPM-3-G-l 
2909 North River Road 
Pon Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Sean Description 
Core Scan Beta (Standard, 

Depth Gamma Reading Field 
(Feet) Reading Duplicate, 

(cpm) .pm MS/MSD, 
QA Split) 

16,0 4717 80 

17~O 5806 60 Standard 

18~0 

I 

j 

45~0 

1 Core J.D. Number 1 IA6-10 

Static 
Depth 

Interval of 
(;amma 

Sample, e.g., 
One Minute 

UH.O; 3.5-
Count 

4.5, etc. (epm) 

Stalic Beta 
One Minute 

Count 
(epm) 

~~~rl -------------~ 

pm 
Reading 

° 

Sample I.D. Number 

:; -
.~ ~ lJ.I 
t.I ...... 

'" ~ " =~z 
oc~ 

U.~ ~ u __ ..0 

Q..~e 
EO" 
eo. z 

VJ 

--+---

[7.0-18,0 ~-+_~5~455 46 01 TLS-SB:IA6-10(170-[80)03~17_IO __ ~~~+-~ 4a 

- - ------t-------- - --

----~-----

~~~~--.~~--~~~~ 

--+--

o No recovery [8,0 -45,0 
+-~--~~~~ 

o 
o 
o 

0 

0 

0 

0 

0 

0 

o 
o 

u_! , ___ _ 

Page 3 of4 

1 

l 
~~~--~----------+---~ 

1 

1 

1 

1 

! 

1 

1 

-----------4---~ 

=t_j 
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-I through IA·5 Sampling I'rotocol 

Soil borings will extend through the landfill wasIe to native soil. Five samples will be collected per soil boring loeation. In 
these borings, each sample collected will include a one foot segment of the boring (except for the COreS surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I. The core surface [i.e., the top 6 inches of the current landf.1l surface (0.0 - 0.5 feet bgs)] 
2. A soil sample ITom the first foot just inside the saturated zone 
3. A sample from the flfst toot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. I fthe 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the salurated zOne interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foo. core sample using other professional judgment. 

IA·6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of J2 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural till, will be scanned and considered for 
potential sample selection. Greater depths will only be Obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 Inches of the eurrent landfill surface (0.0 - 0.5 feet bgs)], lfthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel base], The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056·R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the Same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval Is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

I'age 4 of 4 
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ARSEC Form HPM·3·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA Sl:RVEY FORM 

Soil Core 1.0. Number: IA6-11 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

OperaOle Unit Remedial 
Investigation 

Contract No: W912P4·0?-D-0009 ARSEC Job Numher: Federal-HP-0003 

D.h".TV Order: 0003 
Site Name Tonawanda FUSRAP Landfill Sit. 
Date of Activit 3· J 6·10 

Bore Hole Location (As listed in the SAP, Vol. I) 
Was tb. bore hole re-Iocated due to refusal? 
(Circle eitber Yes or No 

10:45 
Dennis Whitlock 
Matt Walton 

Nortbin 
1092583.92 

Yes 

Survey Instrumentation 

Eastin 
1064188.67 

Instrument 1 Instrument 2 
~M~e~te-r~M~o~d~el~a-n~d~S-er7ia~17~~o-.----~L-ud7.l-um~2722~1~/~1~9~O~I"~,O~--------~L-ud7.1-um~1~2~/~J;86~707~~~------~ 

Detector Model and Serial No, Ludlum 44·10 i PR242823 Ludlum 44·9 i 153297 
Calibration Due Date 10-19-1 () 10-8-10 
Detector Window a en Or Closed a en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~lLL cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: < 20.9 % 

ppm co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fiJI/native soil 
interface. 

3·16·10 
Date 

3·1 (i-JQ 
Date 
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Sample 1.0. Number 

No recovery 0.0 - 0.8 

I 

No recovery 10.0· 12.0 

TLS-SS-IA6-11( 12.0-12.5)031610 

TLS-SB-IA6-II( 12.5-13.0/13.5-14.0)031610 
No recovery 13.0-13.5 

TLS-SB-IM-II(14.0-15.0)03 

TLS-SB-IA6-11 (15.0·16.0)03 

§ _1 .::: .. -I '" " ., ~ to.. ...... 

-~" -~;;o: 

8;;-.- ... ., '" " - .- .Q 
c..Ve 
~ 0 == 

V> 7, 

4 

4a 
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ARSEC Form HPM·3·('·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

·~;orescan Sample 
Static I 

Description Depth 
Gamma I Static Beta 

Core Scan· Beta (Standard, Interval of i One Minute . One Minute 
l)epth Gamma Reading Field Sample .•. g., 

Count Count 
PID 

(Fcct) Reading Dupllcale, 1.0·2.0; 3.5· 
(cpm) (cpm) 

Reading 
(cpm) cpm MSIMSD, 4.5, etc. 

QA Split) r-- ..... 
16.0 8456 80 Standard 16.0 17.0 7099 55 0 

----_ .. ----------

17.0 ........ 
-~ I·· 

------_ .. 

~ 
~ 

............ 
"'-

N i 
~ +--

.. ------~ ... ·1· ... 
~ 

i'---- - - -------- -------- L ___ 

A ~ ----------

i .... ±- ~ 
I ---------_ .. ... _-- ------ - -- .. ---------

- --- ------

, 
---------

------

f- J -----

L 

Page 3 of 4 

I Core !.D. Nu·mber IIA6.11 n ••• _ ••• n I 

Sample tD. Number 

----------

TLS·SB·IA6·11 (16.0·17.0)03\610 
------_ .. 

--------

------_ .. 

------_ .. 

- - - --------

... ------

----_ .. 

- - - -------- ... 

... 

~. 
~ 
~ 

c ~ 

.e !lJ QJ 

't t '0 
~~z 
oc~ 
U .2 t 
~ .~ .Q 
c..~e 
e Q " 
" :.!: V! 

} 

4;J 
~ 

-........ 
----
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ARSEC Form HPM·]·6·j 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foal segment of the boring (except for the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

l. The core surface [I.e., the top 6 inches of the current landfill surface (0.0 ~ 0,5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, Or at the saturated zone interface, or in the tirst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one loot sample centered around the core area where the beta instrument (i.e .. beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above lour tixed intervals (i.e., the 
highest scan reading is in either the top 6 inehes. or at the saturated zone interface, or in the first foot of native soil, 
or in the area orthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the COre area with the second highest gamma reading, 
b. A one foot sample centered around the COre area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural till placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural till, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations; 

]. The core surface [i.e" the top 6 inches ofthc current landfill surface (0.0 - 0.5 feet bgs)), If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base], The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the Same as any afthe above two fixed intervals (i.e., the highest scan 
reading lS in either the top 6 inches, or at the saturated zOne interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. lflhe highest beta reading interval is the same as any ufthe above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the followmg decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. 1\ one foot core sample using other professionaljudgment. 

Page 4 of 4 
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ARSEC 
2909 Norih River Road 
POri Allen, LA 70767 

Form HPM·3·6·j 
SOIL CORE GAMMA SURVEY FORM 

r-________________ So_i_I_C_o_re_I_._D_.N __ u_mbe:r~:=IA=6=-=1=2 ________________ ~ 

SOIL CORE SURVEY FORM 
Projeet Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deli ... r . Order: 0003 
Site Name Tonawanda FtiSRAP Landfill Site 
Date of Activitv 
Time of Activity 
Survevor Name 
Sam ler !'lame 

Bore Hole Location As listed in the SAP, Vol, I 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

3-16-10 
10:45 
Dennis Whitlock 
Mike Carlin 

Northin Eastin 
1092583.92 1064626.23 

Yes 

Survey Instrumentation 
r----------------------.------~I~nstr-u-m-e-n-t~l--------r-------~I~II-st-r-um--en-t~2~------4 

Yleler Model and Serial No, Ludlum 2221 i 190170 Ludlum 12 I 186707 
Detector Model and Serial No, Ludlum 44-10 i PR242823 Ludlum 44-91153297 
Calibration Duc Dale 10-19-10 10-&-10 
Detectol' Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Bela: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEI.: --<-,-,-,,--% 20,9 % 

ppm co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-16-10 
Dale 

3-16-10 
Dale 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

.. 

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

0.0 
r--

0.5 

1.0 7569 

2.0 7222 

3.0 7531 

4,0 7626 

5,0 7875 

6.0 7850 

7,0 7700 

8.0 7472 

9.0 7316 

10.0 

11.0 7497 

12.0 7729 

13.0 7560 

14.0 7459 

15.0 7570 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Scan 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

epm MSIMSD, 4.5, etc. 
QA Split) 

90 Standard 1.0 1.5 
-- ----

50 
-

80 

105 
------

80 Standard 5.0 6,0 
--

110 Standard 6.0 7.0 
------

70 

lOa 

90 

80 

60 

80 ! Standard 13.0 - 14.0 

t 100 

7G 

"" ~~~~~~~~~~~ 

'" Static '" :::; ,- " -" " Camma Static Beta ... ... -
.!:! to- ,0 

One Minute One Minute Sample LO. Numb« "'6c~ 
Count Count 

PID V'" ... 
R.ading 

~ .;; '/OJ 

(cpm) - -- .Q (cpm) Q.~E 
5 Q ~ 
J!j Z 

0 No recovery 0.0- 1.0 

0 L 
7204 60 0 TLS-SS-IA6-12(1.0-1.5)031610 I 

0 

0 

0 

716~ 44 0 TI.S-SB-IA6-12(5.0-6.0)031610 (Cherni""l) 

7l2S 50 0 TLS-SB-IA6-12(2.0-3.0)031610 4 

0 

0 
-- ---------

0 
....... _------ r--

0 No 10.0 ,I: 
.. ------------ --------- - - - - - - --------------- --

0 
- - - - - - --------------

0 
- - - - - - --------------- --

7397 59 0 
TLS-SB-IM-12( 13 .0-14,0)03161 0 

4c 
Native soil 

....... _------ -----

0 
-------

0 No recovery 15.0 - 15.6 
-------_.-

Page 2 of 4 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

I 

Core Scan 
Depth Gamma 
(Feet) Reading 

(epm) 

------ ----

16.0 7883 

17.0 8478 

18,0 '~ 

----
, 
1 

--------

----

~ .---
----

---- --------

----- ,--
-----

FOnTI HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Description Depth Core Sean 
(Standard, Interval of Beta 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

j 50 Standard 16.0 17.0 

50 

I 
Standard 17.0- 18.0 

-- ~ 
~ N 

----- i 

i 
---------I 

I I 

r 
[- Core W. Numb"r 11..0,6-12 

~~~~ 

I Static Beta 

~~~~ ---------

= Static " =' . .:;: ~ ~ 
Gamma 

<J ~ _ 

~r-¢ 

One Minute One Minute Sample 1.0. NUlnber o=~ 
Count Count 

pm U.S ~ 
Reading .!! .~ ~ 

(epm) (epm) Q.t:e 
I e Q " 

~ Z 
------- ---- ------ ---

7697 51, 0 TLS-SB-IA6-12(17.0-18.0)031610 4. 
----------

7180 60 0 TLS-SB-IA6-12( 18.0-19.0)031610 3 
--------

--~ ---- --------

---------- ----------

----- ------------ ---------

---- ---------

~ 
- --- ---------

A --- -- ---- -----------t--. - ---

----- i---- ---~ 
----------, 

~ ---_. --------- - ------

~ 
~ 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

IA-I through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I, The core surface [i.e" the top 6 inches of the current landtill surface (0,0 - 0.5 feet bgsl] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i,e" the highest scan 
reading ;s ;n either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
founh sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one toot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Proto~ol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist ofa one foot segment 
of the boring (except for the cores surface, which will include apprOXimately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e" the top 6 inches of the current landfill surface (00 - 0.5 feet bgs)]. If the boring location is on 
the acCess road, then the sample will be from the first 6 inches of soil beneath the current road bed material (i,e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6·R or Form SOS6A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated lone. If the saturated zone is not reached in the boring (i.e" 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

), A one foot sample centered around the core arca where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (I.e" the highest scan 
reading is in either the top 6 inches, or at the saturated lOne interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e .. 
the highest scan reading is in either the top 6 inches, or at the saturated zOne interface, or in the area of the highest 
gamma instrument reading) then the founh sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A One foot sample centered around the core area with the second highest beta reading, or 
e. A One foot core sample using other professional judgment. 
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Form HPM·3-6·1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA6-13 

SOIL CORE SURVEY FORM 

Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver' Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit' 
Time of Activity 
Survevor Name 
Sam ler Name 

Bore Hole Location As listed in the SAP, Vol. 1) 
Was tbe bore hole rc-Iocated due to refusal? 
(Circle eitber Ves or No 

3-16-10 
09:45 
Dave Warren 
Mike Carlin 

:"Iorlhin 
1093746.35 

Survey Instrumentation 

Eastin 
1066413,02 

No 

Instrument I Inslrument 2 
Meter Model and Serial No, Ludlum 2221 ! 190170 Ludlum 12! 186707 
Detector Model and Serial No. Ludlum 44-10 i PR242B23 Ludlum 44-9 ! 153297 
Calibration Due Date 10-19-10 1O-8-]() 
Detector Window 0 en or Closed '-"O=en'--_________ ...L.:.cNc:..A'---__________ --1 

Surface static gross gamma counts (one minute count), before bore hole drilling; ~ cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221 ) 

Bcta: 53 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: % 

f.hS: _0_ ppm co: _0_. ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

;;-.Hi.:.I.O 
Date 

3-16-)0 
Date 
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Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

-~ .. ------

Depth 
(Feet) 

0.0 
I--

0.5 

Core Scan 
Gamma 
Reading 

(epm) 

Core Scan 
Beta 

Reading 

cpm 

1.0 6790 lOO 
--+1---' 

2.0 6507 80 

3.0 6402 120 

4.0 6670 60 

5.0 

6.0 

~~w I------
7.0 6947 80 

---- -----
8.0 6973 120 

----- ----

9.0 6791 80 

, 10.0 
- - - ------- -- -+-

Il.O 6955 60 

12.0 6791 80 
-- -----

13.0 6714 80 

14.0 66803 100 
I-----------

15.0 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA Split) 

Standard , 

Depth 
Inlervalof 

Sample, e,g., 
1.0-2.0; 3.5-

4.5, elc. 

12.0-12.5 

Static 
Gamma 

One Minute 
Counl 
(cpm) 

Slatic Bet. 
One Minut. 

Counl 
(cpm) 

PID 
Reading 

o 
o 

~~~~~-

o 

Sample I.D. Number 

No recovery 0.0 - 1.3 

1 

-+--
o 
o 

------

o 
----------;-1 --

No Recovery 5.0-5.5 
----t-----t------+ -----~ 

o 
-I-- --1 

o 
o No recovery 10.0 Il.l 

o 

6862 61 o TLS-SS-IA6-13(l2.0-12.5)031610 

I ---+--~ ---l---
, 

---J ... 
- - ----- ---

t--- ------. 

o 
o 

----'----
l 0 I No recovery 15_0 - 16.4 

Pagel "f4 

! Core I.D.N~"r "I IA6-13 m ___ ~ 

" ~ f 
.!!"" 
"0 c 
U .2 
~ .~ - .. Co .. =Q 
" CIl 

----+--1 -----. 
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Core Sea. 
[)epth Gamma 
(Feel) Reading 

(cpm) 

16.0 

17.0 6743 

IS.O 6691 

19.0 6580 

20.0 

21.0 6711 

22.0 6517 

23.0 7001 

24.0 6762 

25.0 6916 

26.0 6775 

27.0 6777 

Core 1.0. Number 

Fonn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 
(Slandard, Interval of Bela 

Reading Field Sa mple1 e.g., 
Duplic.ate, 1.0-2.0; 3.5-

epnl MSfMSD, 4.5, etc. 
QA Split) 

120 

120 

120 

60 Standard 21.6-22.6 

120 

140 Standard 23.0-24.0 

60 

140 ! Standard 25.0-26.0 

100 
- - - --------------- ------------

80 

---- - - - - - - ---------- -----

" ~ 

Static .$2 (,1-- '" .. Gamma Static Bet. '" .. ~ ~E-0 
One Minute One Minute Sample 1.0. Nunlbcr o=~ 

Count Count 
PI[) U 0 .. .- '" Reading ~ .~ ,.Q 

(cpm) (cpm) o..~e = Q '" Jl 2; 

0 

0 

0 

0 

0 No recovery 20.0-21.6 

6765 45 0 TLS-SB-IA6-13(21.6-22.6)031610 2 

0 

6702 63 0 TLS-SB-IA6-13(23.0-24.0)031610 3 

6666 66 0 TLS-SB-IA6-l3(24 .0-25.0)03161 0 Chemical 

6971 56 0 TLS-SB-IA6-13(25.0-26.0)03161O 4 

0 

0 

N 

---
A 

..... 
- - - - - - - - - ----------------------
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ARSEC Form HPM·3-6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note I 

lA-I through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except tor the cores surface, which will 
include approximately the top 6·inches of the boring) at the following locations: 

I, The core surface [Le., the top 6 inches of the current landfill surface (0.0 - 0,5 fcct bgs)] 
2. A soil sample from the tirst foot just inside the saturated zone 
). A sample from the tirst foot ofn.live soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the lop 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
rourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i,e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, Or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the tifth sample interval should be selected using the 
follOWing decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill, The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056·R or Form 5056A·R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the forst foot just inside the saturated zone, If the saturated zone is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
hlghest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, Or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i,e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fOUlth sample interval should be selected using the following decision tree: 
a. A one foot sample <:cntered around the core area with the second highest gamma reading. 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 
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ARSEC Form HPM·]·6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA6-14 

SOIL CORE SURVEY FORM 
Ton.wanda FUSRAP Landfill Site Task Description: 
Oper.ble Unit Remedial 
IHYtstigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D-oo® ARSEC Job Number: Federal-HP-0003 

Deliver Order: : 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit' 
Time of Activitv 
Surve lor Namf 
Sam ler Name 

Bore 1I0ie Location As listed in the SAP, Vol. 1 
Was the bore hole re·located due to refusal? 
Circle either Yes or No) 

3-17-10 
: 09:00 

Survey lustrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/190170 
Detector Model and Serial No, Ludlum 44·10 i PR242823 
Calibration Due Date J(}·19·!O 
Detector Window 0 en or Closed 0 en 

Eastin 
1066250.59 

No 

Instrument 2 
Ludlum 12/229306 
Ludlum 44-9! 191714 
10-28·10 
NA 

Surlac~ static gross gamma counts (one minute counl), before bore hole drilling: 5673 cpm 

Notes and Comments: 

Backgrounds: Gamma: 6231 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings), 

LEL: 20.9 % 

ppm co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fillinative soil 
interface. 

3-17-10 
Date 
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SOIL CORE GAMMA SURVEY FORM 

c-... 

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

Core Scan (Standard, Interval or Beta One Millllte ! One Minute 
Depth Gamma i Reading Field Sample, e.g.~ 

Count 
, 

Count I (Feet) Reading Dnplicate, 1.0-2.0; 3.5-
(cpm) (cpm) 

(cpm) .pm MS/MSD, .4~5, etc. I 
QA Split) 

~--.... 

0.0 
, 

1-----
0.5 

I r-- --- ---------------

1.0 6461 60 1 

2.0 6065 120 
---------

3.0 6091 lOa 

4.0 620S 120 
-------

5.0 
- -------

6.0 
.. 

7.0 
- - - - - -------- - - ------- f-----

S.O 6125 60 

9.0 6345 100 
-i 

- -------- f-------
10.0 

;--. --.--- r---
11.0 

r 
12.0 6268 140 Standard 12.0 - 12.5 6100 62 ,. 
13.0 6236 100 Standard 13.0 14.0 5889 62 

1----
14.0 6227 60 Standard 14.0 15.0 6046 50 

15.0 
L._ 

Page 20f4 

I ('ore J.D. NUll1h~rT IA6-14 

----------_ .. 

I" ~ i .9 <.,1-
. .... <.I ~ " .. -2E-° 

Sample I.D. Numb.r Q=~ pm U ¢ ... .- " Reading 2 .~ .Q 

Q.~e 
e ~ " 
~ Z 

0 No recove!), 0.0 L5 

0 ~ 

0 
- - - - - ----------- --._--

0 
------------- .-

0 
- - - - ------------ --._--

0 
- - - - --------- --._. 

0 No recove!), 5.0 - 7.2 ·-1· --._--
0 ! 

- - - - - --------- --._. 

0 ! 
- - - - - ------------ --._---

0 
-------------

0 

0 No reeave!), 10.0 - I I.7 
- - - - ---------

I 0 ! 
- - - - - ------------

0 TLS-SS-IA6-14( 12.0-12.5)03171 0 I 
- - - ---------

0 TLS-SB-IA6-14( 13.0-14.0)031710 , 3 j 

0 TLS-SB-IA6-14( 14 0-1 5.0)03 17 100Chemical) ! 
0 No recovery 15.0·16.4 
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-------------

CoreScan 
Depth Gamma 
(Feet) Reading 

(cpm) 

, 

16.0 6021 

17.0 6114 

18.0 6104 
1--------

19.0 6001 

20.0 
1------

21.0 

22.0 
1----- -

23.0 

24.0 
f--, 

25.0 

r---

----------

I 

Form HPM-3·6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description Depth 

Beta (Standard, Interval of 

Reading Field Sample, e.g., 
Duplicate, LO-2.0; 3.5· 

<pm MSiMSD, 4.5, elc. 
QA Split) 

80 Standard 16.4 - 17.4 

80 Standard i 17.4 IS,4 

60 
----- ---

60 
-----

-----

----

N 

L 

Static 
Gamma Static Beta 

One Minute One Minute 
Count Count 

PID 
Reading 

(epm) (epm) 

6035 50 0 
- ---

5962 44 0 
- ------

0 
- - - - ---- f-

0 
- - ------ 1-------

0 
- - - - - ---- f----

0 
- ------- I-

0 
- - - - ----- f----

0 
- ------- I-

0 

i 

A 

i 

Page 3 or 4 

[ Core 1.0. Number [1.11:6-14 ul 

e 

.2 ~ i -~ " "-
Sample LD. Number 

.!:lE-
"0 " 
U " .. .- " ~ .~ .Q 

c.t'e 
5 Q " ell Z 

TLS·SB·IA6.14( 16.4·17,4)031710 4 

TLS-SB-I A6-14(l 7.4-1 8,4 )031710 4a 
- - - - ------------

------------

i 
- - - - -----------

No recovery 20.0 24.5 
-------------

t 
- - - - ------------

t 
-------------

t 
- - - - ------------

t 
----------------- ---------
2"' refusal Cii)24.S' 

j 

-
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SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one fOOl segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches ofthe boring) at the following locations: 

I. The core surface [i.e., the top 6 inches ofth. current landfill surface (0.0 - 0.5 feet bgs)J 
2. A soil sample Irom the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface~ or in the first foot of native soil, 
or in the area o!'the highest gamma instrument reading) then the fifth sample interval should be selected lIsing the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot Core sample using other professional judgment. 

lA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil COre during core scanning. Four samples will be collected per soil boring location and will consist of a one fool segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches orthe current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interlace between the road and the soil like materials will be 
recorded on USACE ENG Fonn 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one 'Oot sample centered around the COre area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registcred the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core LD. Number: IA6-15 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

Operable Unit Remedial 
J nvesligali"n 

Conlract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver' Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Dat. of Adivi . 
Time of Activitv 
Survevor Name 
Sam ler Name 

Bore Hole Location As listed in lb. SAP, Vol. I) 
Was Ibe bore bole re-Iocated due to refusal? 
(Circle eilher Yes or No 

3-08-10 
13:25 
John Holmes 
Mike Carlin 

Northin 
1092746.35 

Yes 

Survey Instrumentation 

Eastin 
1066088.15 

Instru ment 1 ___ -+-:--::-_:-::-:=:In::;s:o:tr'=Cu:.;:ID'''e:.::n.:..I::,2 ------l 
1-1-.'"'·1;-et:-e-r ""'M;""o-;de-;I:-.-nd=Se-r7ia71 ;:";N:-o-. --t-;-L-ud"'l-un-,-;:;2';;:22::C:jf";,"" 1;;;9~O:;;17:;;O;:-: Ludlum 12 ! 186707 

Detector Model and Serial No. Ludlum 44-10 ! PR242823 Ludlum 44-9 I 153297 
Calibration Due Date 10-19-10 10-&-10 
Detector Window 0 en or Closed 0 en NA 

Surface sIalic gross gamma counts (one minute count), before bore hole drilling: 5643 cpm 

Notes and Commenls; 
Backgrounds: Gamma: 

Beta: 39 

5559 cpm (Ludlum Ylodel 2221) 

cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: _::1lL... % 

co: _0 __ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fillinative soil 
interface. 

3-8-10 
Date 

3-8-10 
Date 
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r-------

I Core Scan 
! Depth Gamma 

(Feet) Reading 
(epm) 

0_0 

0,5 

1.0 5355 

15 4835 

2.0 6455 

3,0 5499 

4.0 5595 

5,0 

5.5 5153 
-----

6,0 5136 

7.0 5432 
----

8.0 5542 
1-------

9.0 5690 
r---

10,0 
r--

ILO 

12.0 
r----

13.0 

I 

FornI HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

- - - ----------

I Sample I 
Core Scan I Description Depth 

Beta . (Standa rd, Inten'alof 

Reading Field Sample, e.g., 
Duplicate, 1.0-2.0; 3.5-

cpm MSIMSD, 4.5, etc. 
QA Split) 

- - - - ---------

--------

40 i Standard 1.0 - 1.5 

60 

50 Standard 2.0- 3.0 

40 , 

50 
, 

70 

100 Standard 6,0 --7.0 

70 

90 

90 

, 

Static 
Gamma Static Beta 

One Minute One Minute: 
Count Count 

PID 

«pm) (cpm) 
Reading 

------ -----

- - - --~-------
0 

0 
------ ----

5228 46 0 
. ----- --- ----

0 
------

5244 ! 43 0 
- ---

0 

0 
- - ---

! 0 

0 

5654 49 0 

° 
0 

0 

i 0 

0 

0 

0 

Page 2 of 4 

Sample l.D, Number 

-----------

No reCQve,y 0,0 1.0 
- - - -----------

L 
---------

TLS-SS-IA6-15( 1 ,0-1 ,5)030810 
--------

-------- -------
TLS-SB-IA6-15(2.0-3.0)030810 

---------

- - - - -------

--------

No recovery 5.0 - 5.5 
- - - - - -------

TLS-SB-IA6-J5( 6,0-7 ,0)030810 
-------

-------

-~~~~ 

No recovery 10,0 14.3 

L 

L 

L 

--

~~~-

---

~~~~~ 

.. ~ 
o _ 

.- (,# ~ of_ 
,,~ 0 
=~Z o c ~ 
r' Q ;... -.- ~ 
QJ .~ ..0 
Q..~E 
e Cl " .. Z 
~ 

3 

4 
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ARSEC Form HPM·3·6-] 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

r---
Sample 

Static 
Core Scan Description Depth 

Gamma Static Beta 
Core Scan (Standard, Interval of Beta One Minute One Minute 

Depth Gamma Reading Field Sample, e,g., 
Count Count 

(Feet) Reading Ouplicate, 1.0-2.0; 3.5-
(epm) (epm) 

(epm) <pm MS/MSD, 4,5, etc. 
QA Split) 

I 9.7·100!l4.J-
....... _------- t--

14.3 6123 110 Standard 
15.0 

565415320 59143 

15.0 

~ 
--- - - ----------- f-

~ ... 

~ ------- - - ------------ f----. 
~~ ... 

1-. N 

-- --- '~ t-----

A 

~.------

I --

---------- ----

Page 3 of 4 

[ Core 1.15_ Number [IA6-J 5 

! " -.2 <lJ-- " " " '" -..!! r-.. 0 
Sample 1.0. Number oc:~ PID U" '" 

Reading 
~ "r;; ~ 

I -'- ...Q Q.~5 
e Q '" .. Z <I'l 

0 TLS-SB-[A6-IS(9.7-1O.0114.3·J5.0)030810 2 

0 No recovery 16.0 - 18.1 

- - - - - - - ----------------

-------------------

t--
~ 

~-------

~ ------------------

~ 



             I- 688    

• 
ARSEC Form HPM-3-6·1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the eores surface, which will 
include approximately the top 6-inches of the boring) at Ihe following locations: 

I. The core surface [i.e" the top 6 inches oflhe current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrllment reading interval is the same as any ofthe above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one fOOl sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot ofnalive soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A·R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the nrst foot JUSt inside the saturated zone. If the saturated zOne is not reached in the boring (Le., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one fool sample centered around the core arca where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, Or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one loot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page4of4 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA6-16 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07 -D-0009 ARSEC Job Number: Federal-HP-0003 

Dcliverv Order: 0003 
I-S"'i:;,te::..N:.="::.m"'e-,-c-______________ Tonawanda FUSRAP Landfill Site 

Dale of Activit -08-10 

Bore Hole Location (As listed in the SAP, Vol. I 
Was the bore hole re-loeated due to refusal'! 
(Cirele either Yes or No) 

10:50 
John Holmes 
Mike Carlin 

Nortbin 
1092746.35 

Yes 

Survey lnstrumentation 

Eastin 
1065925.72 

Instrument I Instrument 2 
Meter Model and Serial No, Ludlum 2221 i 190]70 Ludlum 12 i 186707 
Detector Model and Serial No. Ludlum 44-10! PR242S23 Ludlum 44-9 i 153297 
Calibration Due Date 10-19-10 10-8-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 4754 cpm 

Notes and Comments: 
Backgrounds: Gamma: 5102 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the tlllinative soil 
interface. 

3-8-10 
Date 

3-g-1Q 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

------------t ------- - ---

Sample 
Static 

Core Scan Description Depth 
Gamma Sialic Beta 

Core Scan (Standard, Interval of Beta One Minute One Minute 
Depth Camma Reading Field Sample, e.g., 

Count Count 
(Feet) Reading Duplicate, 1.0-2.0; 3.5-

«pm) «pm) 
(epm) cpm MSfMSD, 4.5, etc. 

QA Split) 
---- - - ------- -- ---- }----

0.0 
-_. ---

0.5 

1.0 4898 60 
---- -

L3 5306 70 
- ---------- - ----------

2.0 4466 90 ._-- -
3.0 5082 60 Standard 3.0-3.5 4902 43 

4.0 5104 100 Standard 4.0 - 5.0 4965 61 
r---

5.0 
- ------- -----
6.0 3338 50 

}------ ... -------'--~,----

7.0 5396 40 Standard 7.0- 8.0 4807 62 

8.0 4715 100 Standard S.O -9.0 4759 44 

9.0 5J33 70 
-

10.0 i 
- -------- - . ... -

11.0 

12.0 ! 5111 100 

13.0 4388 40 
----------

14.0 4905 50 Standard 14.0 15.0 4490 47 

Page 2 of 3 

1 Core 1.1). Number IIA6-16 

- ---

c: ~ 

.~ ~--" '" y ... -
~fo--c 

Sample 1,0. Number oc~ 
PID U 0 ... 

Reading ~:E ~ 
Q.ts 
e Q = Jl ;z: 

- - - ------- -- ----- - ------ ----

0 No recovery 0.0 1.3 f---0 ! 
- - -------- --

0 
---- c-- ----------

0 
- -------- --

0 
----- - - -- ---

0 TLS-SS-IA6-16(3 .0-3.5)03081 0 1 
---------

0 TLS-SIHA6-16( 4.0-5.0)030810 4 

0 No rccovery 5.0 - 6.4 

i 0 

0 Tl $·SB-I A6-16(7 .0-8.0)030810 3 

0 TLS-SB-IA6-16(S.0-9.0)030SIO(Chemical) 
----------

0 

0 , No recovery 10.0 12.2 
- - ------- --

0 ! 
---

0 

I 
- - ------- -- ----- -----

0 

"'r 0 TLS-SB-IA6-16( 140·15.0)030810 
I 2 

I 
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ARSEC Ponn HPM-3-6-1 
2909 North River Road 
Pon Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-J through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to narive soil. Five samples will be collected per soil boring location. In 
these borings, each sample collccted will include a one foot segment orthe boring (except for the Cores surface, which will 
include approximately the top 6-inches orthe boring) at the following locations: 

J. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first fOOl of native soil below the landfill wasle 
4. A one foot sample cenlered around the core area where the gamma instrument registered the highest readmg, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., bela scintillator) registered the 
highest beta reading. Ifthe highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural 1111, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bollom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landl111 surface (0,0 0.5 feet bgs)]. If the boring location is on 
the aecess road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG fonn 5056-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2, A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (I.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bollom one fool of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e .. the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any oflhe above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one tbot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 3 of3 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen. LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA6-17 

SOIL CORE SURVEY FORM 
. Tonawanda Ft;SRAP Landfill Site Task Description: 
: Operable Unit Remedial 

Invesligation 

Soil Core Gamma Survey 

! Contract ~o: W9121'4-07-D-ll009 ARSEC Job Number: Federal-HP-0003 

: Deliverv Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 

~=-------l 
Date of Activity 3-08-10 
Time of Aclivity 09:25 
Surv. 'or Name John H;?o"'lmo;.:::::es'---____ I-_______ -l 

Mike Carlin 
Northi" Eastin 

~B-o-re~H~ol~e~L-o-e-at~io-n~A~s~l~iS~le-d~i~n-t~h-e~S~A~P~,~V~o~I.~I-)---+--~I~09274~6~.3~5~--4--~1~067.5~7~6~3.~2~8--~ 
Was the bore hole re-located due 10 refusa!'? Yes l ~ 
(Circle either Yes or No) ~ 

Survey Inslrumentation 
I--------------~---~In~str-u-m-e-n~t~l----,-----~I~n-sl~r-u-m-e-n~t2~----; 

Meter Model and Serial !-lo. Ludlum 2221/190170 Ludlum 12/186707 
Detector Model and Serial No. Ludlum 44-10 I PR242823 Ludlum 44-9! 153297 
Calibration Due Dale 10-19-10 10-8-10 
Detector Window 0 en or Closed 0 en NA 

Surface stalic gross gamma counts (one minute count). before bore hole drilling: :!lQ2 cpm 

Notes and Comments: 
Backgrounds: Gamma: 5245 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: < 20.9 % 

co: ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-8-1J! 
Date 

3-8-10 
Date 
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ARSEC 
2909 North River Road 
Port Ailen, LA 70767 

-----

I 
Core Scan 

Depth Gamma 
(Feet) Reading 

(cpm) 

0,0 

0,5 

2.0 5487 

2.5 4839 

3.0 5817 

4,0 5460 

5.0 

6,0 

I 
5203 

---
7.0 5807 

8.0 5709 

9.0 5404 
f------- ~~---

10_0 I f- i 11.0 

12_0 

13.0 

14.0 

I 

i 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

- - - --------

I S I - T-; I ,amp. 
De til ~tatic 

Core Scan . Description p Gamma Stalic Beta 
Beta (Standard, Interval of • 0 M' I One Minute , De mu e 

Reading Field Sample, e.g., C t COllnt 
Duplicate, 

,OUR 
1.0·2.0; 3.5- () (epm) epm MS/MSD, 

epm 
4.5, etc. 

I QA Split) 
------ ------------

------------ ------ ----

.. - --- ---------

30 Slandard 2,0 -2.5 I 5275 40 
------ ----

50 

70 Standard 3,0--4.0 5250 53 

60 

60 

90 Standard 7.0 -- 8.0 5348 51 

70 
-

50 Standard 9_0 ~ 10.0 5090 62 

, ---- f ~~~---

----~------

Page 2 of 4 

" ~ 

.9. !U -- " " ~ ~ '0 
Sample 1.0. Number ='"'z o=~ PIO U.~ I-

Reading " ~ " _ .- .c 
c," 
E Ci § i 
Ji 7, i 

0 No recovery 0.0 2.0 j 
---- -- ----------

0 L 
----------- ------ ... -----····1 

° L 
- - - --------- --

0 TLS-SS-IA6-17(2.0-2.5)OJ0810 1 
-----------

0 

0 TLS-SB-!A6-17(3 ,0·4,0)03081 0 3 

° 
° No recovery '; ,0 6.5 

0 I 
- ----- ------ ------- ------

0 TLS-SB-IA6-17(7.0·8.07)030810 4 
- - - --- --

° ------ -----~~ -

i 0 TLS-SB·IA6-17(9.0-IO.O)030810 i 2 

0 No recovery 10.0 - 20,0 

0 ! 
0 ! 
0 ! 
0 ! : 
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ARSEC 
2909 Nortb River Road 
Pon Allen, LA 70767 

Depth 
(Feet) 

15,0 

I 19~O 

Core Scan 
Gamma 
Reading 
(epm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Beta 

R.ading 

cpm 

Sample 
Description 
(Standard, 

Field 
[)uplicate, 
MS/MSD, 
QA Split) 

Depth 
Inlervalof 

Sample, e.g." 
1.0-2.0; 3.5-

4.5, etc. 

. ~ ~ ~~~-----i . ~ ~ --------~ ~ 

~~~rl -----,-------y------~ --------~ 

SIalic 
Gamma 

One Minute 
COllnl 
(epm) 

Static 8eta 
One Minute 

Count 
(epm) 

PID 
Reading 

Sample I.D. Number 

~~e_covery 10.0-20.0

1 
~~~~~-+1-- .--~~~~ 

0 1 

0 1 

0 1 

c 
<> --- '" ~ 't t: _ 
~ ~ " =~z 
"c~ 
U.9 a:. 
:II .!3 "Q 

Q.~e 
eo" 
" z '" 

: 20.0 ____ I 

21.0 ~ _~~ 
22,0 ~ N I 

. ---- I 
--250 -- ____ I 

26.0 --+--
--~~ ~~ ~~~~ ; 

27,0 A 1 ---r--. 
; 28.0 I ! I ---~ 
I I , 

29.0 

. 30.0 

H~; + 

[Core 1.[).N;m;ber[IA6-17 

rage 3 of 4 

~ 
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ARSEC Fonn HPM,J,6,1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil, Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I, The core surface [Le., the top 6 inches of the current landfill surface (0,0 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3. A sample ITom the first foot of native soil below the landfill waste 
4. A one It,ot sample centered around the core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any oftne above three fixed intervals (i,e" the highest scan 
reading is in either the top I> inches, or at the saturated zone interface, or in the first foot ofnalive soil) then the 
fourth sample interval should be selected at the second highest gamma read ing, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (I.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other prolessional judgment 

IA·6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring loeation and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I. The core surface [I.e., the top 6 inches ofthe current landllll surface (0,0 0,5 feet bgs)], If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e" 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample fTom the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i,e" 
it is deeper than the termination depth of the boring), then the sample will be ITom the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval shOUld be 
selected at the second highest gamma reading, or by other professional judgment, 

4, A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of tile above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

Page 4 of 4 
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ARSEC 
2909 Norrh River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA6-18 

SOIL CORE SURVEY FORM 
: Project Name: : Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 

. Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

• Delivery Order: • 0003 
• Site Name 

Dale of A'-ctCCiy-oitC--------------
nawanda FUSRAP Landfill Site 

Time of Activitv 

Bore Hole Location As listed in the SAP, Vol. I) 
Was the bore hole re-Iocated due to refusal? 
(Circle either Ves or No) 

7-10 
0:23 
ave Warren 

Mike Carlin 
Northin 

109274635 

Yes 

Eastin 
1065600.85 

Survey Instrument.tion 
Instrument 1 ----.----.;-n-s7"tr-u-m-e-nt:-:2=-----i 

Meter Model and Serial No. Ludlum 2221/190170 Ludlum 121229306 
Detector Model and Serial No. Ludlum 44-101 PR242823 Ludlum 44-9/191714 
Calibration Due Date 10-19-10 10-28-10 
Detector Window 0 en or Closed 0 en NA 

Surtace static gross gamma counts (one minute count), before bore hole drilling: ~5517 cpm 

Notes and Comments: 
Backgrounds: Gamma: cpm (Ludlum Model 2221) 

Beta: 35 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

co: ppm 

l\OTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-17-10 
Date 

3-17-10 
Date 
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ARSEC Form HPM-3-G-1 
2909 North River Road 
Port Ailen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

---------r-- ----------

Sample ! 
Static 

Description Depth Core Scan Gamma Static Beta 
Core Scan (Standard, Inten-al of Beta One Minute One Minute 

Depth Gamma Reading Field Sample, e.g., 
Count Count 

PID 
(Feet) Reading Duplicate, 1.0-2.0; 3.5- Reading 

(epm) (epm) 
(epm) epm MS/MSD, 4.5, etc. 

QA Split) 
- ------- --- - - ----------

! 00 0 

05 0 
- - ----------

LO 6619 80 0 

2.0 6733 60 0 

3.0 6864 60 0 

4.0 6609 80 Standard 4_0 4.5 6384 43 0 

5.0 ! 0 

6.0 0 

7.0 I I 0 
--- - -----

8.0 0 

9.0 6847 50 Standard I 8.9 9.9 6333 60 0 
--- - ----- ----- -

10.0 0 
--------- -----

11.0 1 0 
---

12.0 0 
r----- .. ----------

13.0 0 

14_0 0 , 

: 
----- ---------- -----------

15.0 0 

Page 2 of4 

!.D. I\l~;;'~[ 1A.6-18 '--"-=.::: J 

---------- ------

= c . .- '" ~ '" ~ ... 
~ r--., 

Sample I.D. Number o c! U.s: 
'" '" Q.'~ , 

e~ 
:\I : 
Vi 

No recovery 0.0 - L3 
----------

J 
------- ----

------ ----- ----------

TLS-SS-IA6-18(4.0-S.0)031710 I 

No recovery 5.0 - 8_9 
----- - - - ---------

t 

! 
--- - - - ---------

! 
.. --

TLS-SB-IA6-18(8_9-9.9)031710 4 
--- - - - ----------

No recovery 10_0 - 20.0 
--- ----------

! 
- - - ----------

! 

! 
- - - ---------

L 

! 
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Depth 
(Fcet) 

16.0 

Core Scan 
Gamma 
Reading 
(cpm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY fORM 

Sample 
Description Depth Core Scan 

Interval or (Standard, Beta 
Field Sample, e.g., Reading 

Duplicate, 1.0-2.0; 3.5-
cpm MSfMSD, 4.5, etc. 

QA Split) 

Static 
Gamm. Static Ilet. 

One Minute One Minute 
Count Count 
(epm) (cpm) 

J--~~~-1I"~~~~---+~~~~+~-

24.0 6504 

25.0 6569 

26.0 

N 
f--

A 

L... __ -'--____ .L ____ --.L_ 

Page 3 or4 

I C~~-;;·I.D. Number I IM-I S 

= -E ~ ~ 
" ~ -" ,... e = it: Sam pic I.D. Number C 1::_, 
U 0 .. I .- " PI() 
~.la.o' Reading 
c.. ~ E 
Eo" ., 

it: VJ 

o No recovery 10.0 - 20.0 .+---
o 
o 1 

1 

-

_I 
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IA-J tnrougn IA-;,'} ~alIlplIng rnn.oCUl 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the buring) at the following locations: 

I. The core surfaee [i.e .. the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e .. the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (Le., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four lixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area orthe highest gamma instrument reading) then the fifth sample interval should be selected using the 
foBowing decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings wlil extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
orthe boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

t. The core surface [Le., the top 6 mches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be lTom the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE EI'\G Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. lfthe 
highest gamma instrument reading interval is the same as any of the above two f.xed intervals (i.e" the highest scan 
reading is in either the lOp 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area ofthe highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of4 
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Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA6-19 

SOIL CORE SURVEY FORM 

Project Name: Tonawanda FUSRAP Landfill Site Task Description: Soil Core Gamma Survey 
Operable Unit Remedial 
Investigation 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activitv 

Bore Hole Location As listed in the SAP, Vol. 1) 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

3-18-10 
08:32 
Dave Warren 
Mike Carlin 

Northin 
1092746.35 

Yes 

Survey Instrumentation 

Instrument 1 Instrument 2 
Meter Model and Serial No, Ludlum 2221 / 190170 Ludlum 12 / 229306 
Detector Model and Serial No. Ludlum 44-10 ! PR242823 Ludlum 44-9! 191714 
Calibration Due Date 10-19-10 10-28-10 
Detector Window Open or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: ~ cpm 

Notes and Comments: 
Backgrounds: Gamma: 6987 cpm (Ludlum Model 2221) 

Beta: 50 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: 

IhS: ppm co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-18-10 
Date 

3-18-10 
Date 
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------

Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

0.0 

0.5 
---------

1.0 6656 

2.0 6781 

3.0 6883 

4.0 7234 
---------

5.0 

6.0 

7.0 6386 

8.0 6624 

9.0 6452 

10.0 

11.0 

12.0 _ ....... 
\3.0 

14.0 

15.0 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

------------

Sample 
Static 

Core Scan Description Depth 
Gamma Static Beta 

(Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g., 

Count Count 
Duplicate, 1.0-2.0; 3.5-

(cpm) (cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

...... _ .... 

---------

120 Standard Ll ~ 1.6 6755 71 

120 
------------

100 
---------

80 Standard 4.0~ 5.0 6707 62 

100 Standard 7.2 8.2 6749 51 
---------

80 Standard 8.2 9.2 6706 49 

60 
~ .... 

---------

------------

Page 2 of 4 

------------

= ,....., 
~9 ~ -: 
.. <V <V 
... 1..-
~E-<0 

Sample tD. Number o=~ PID U 0 1. 
.- <V 

Reading ~ .:!.l .c 
Q.. l: e e Q = 

J5 Z 
------------

0 No recovery 0.0 1.1 
----------

0 ! 
---------

0 TLS-SS-IA6-19( I. 1 - 1.6)031810 1 
---------

0 
------------

0 
---------

0 TLS-SB-IA6-19(4.0-5.0)03181O 3 

0 No recovery 5.0 ~ 7.2 
------------

0 ! 
------------

0 TLS-SB-IA6-19(7.2-8.2)031810 2 

0 TLS-SB-IA6-19(8.2-9.2)031810 4 
---------

0 
-------------

0 No recovery 1 0.0 ~ 20.0 
-------------

0 1 
0 ! 
0 1 

------------

0 ! 
0 ! 
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Core Scan 
Depth Gamma 
(Feet) Reading 

(cpm) 

16.0 

17.0 
1----------

18.0 

19.0 

20.0 

------
--------

----------

--------- ----

,-------

------- ---------- -----

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Sample 
Static 

Core Scan Description Depth Gamma Static Beta (Standard, Interval of Beta One Minute One Minute 
Reading Field Sample, e.g., 

Count Count Duplicate, 1.0-2.0; 3.5-
(cpm) (cpm) cpm MSIMSD, 4.5, etc. 

QA Split) 
- -----

---------- ----- f--- ----------

----------

----- ---- N 

---r------ ---~ ------- ---- ------- ---- f----- ------A ----
------- ----- ~---- ------- ----~ ------ -------

1----- ---------- 1----------

Page 3 of 4 

.. 

--------

c .-. 
.~ QJ ... 
,.. Q,I Q,I 

(,j .... -
"!!r-. 0 

Sample I.D. Number oc~ pm u 0 .... 

Reading 
~ .. c:;) a.J 

- .- ..0 
e. ~ 8 
8 Q :: 

J3 Z 
-------

0 No recovery 10.0 - 20.0 

0 l 
----------

0 l 
-------- ------- ------- ---------

0 l 
-------

0 l 

---------- ----------

, 
-------- ---------

-------- ----------

------- ------~ 
---------------

--I'----- . 
~ 
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Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-l through IA-5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3. A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

S. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (i.e., the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
of the boring (except for the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

1. The core surface [i.e., the top 6 inches of the current landfill surface (0.0 O.S feet bgs)). [fthe boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e., 
below any pavement and gravel base]. The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form SOS6A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot ofthe boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

Page 4 of 4 



             I- 704    

ARSEC Fonn HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA6-20 

SOIL CORE SURVEY FORM 

Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Camma Survey 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver Order: 0003 
Site Name Tonawanda FUSRAP Landfill Site 
Date of Activit 

Bore Hole Location (As listed in the SAP, Vol. I) 
Was the bore hole re-Iocated due to refusal? 
(Circle either Yes or No) 

3-18-10 
10:00 
Dave Warren 
Mike Carlin 

Survey Instrumentation 

Instrument 1 
Meter Model and Serial No. Ludlum 2221/190170 
Detector Model and Serial No. Ludlum 44-101 PR242823 
Calibration Due Date 10-19-10 
Detector Window 0 en or Closed 0 en 

Eastin 
1065275.97 

No 

Instrument 2 
Ludlum 12/229306 
Ludlum 44-9 1 191714 
10-28-10 
NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5436 cpm 

Notes and Comments: 
Backgrounds: Gamma: 7109 cpm (Ludlum Model 2221) 

Beta: 40 cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 

co: 0 ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-18-10 
Date 

3-18-10 
Date 
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ARSEC Form HPM·3·6·j 
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SOIL CORE GAMMA SURVEY FORM 

--------- -~--------

Sample 
Static 

Core Scan Description I Depth Gamma Static Beta 
Core Scan Beta (Standard, Interval of 

One Minute One Minute 
Field I Sample. e.g., Depth Gamma Reading Count Count 

(Feel) Reading Duplicate, 1.0·2.0; 3.5· 
(cpm) (cpm) 

(cpm) cpm MSIMSD, 4.5, etc. 
QA Split) 

0.0 ! 

0.5 

1.0 7080 60 Standard 1.5 2,0 7105 63 

2.0 7226 60 

3.0 7361 80 
, 

Standard 3.0 4.0 6908 54 
-----------

4.0 I 7399 60 Standard 4.0 5.0 I 7071 78 
-------

I,", 5.0 

6.0 

Standard -I 7.0 7362 80 6.6 -7.6 61 

8.0 7242 80 
- - - - ---------- --

9.0 7328 120 Standard 9.0 10.0 7017 54 

10.0 
----------

11.0 

12.0 
---------

13.0 i 

--------_ .. - - - - ---------- --

14.0 
-----------

15.0 

Page 2 of4 

I Core !.D. NumbcrllA6::iO 

" ~~~~~~~ 
~~~~~~ - ------

e 
.~ <;. -. '" . 

Sample I.D. Number 
~r-

PID 0; c 
U c 

Reading ~ :~ 
Q,< 
e,l: 

" '" 
0 No recovery 0_0 - 1.5 

0 1 
~--- - -------

0 TLS·SS·jJ\6·20( 1.5·2_0)03181 0 I 
------- -- ------

0 
- - - - ---------- -- - ------

0 TLS·SB·IA6·20(3.0·4.0)03181O(Chemical) 
------ -------

0 TLS·SB·IA6·20(4.0·5.0)03181O 3 

0 No recovery 5.0 6.6 
------ --- -----

0 l 
0 TLS·SB·[M·20(6.6· 7.6)031810 4 

------------

0 
- - - - --------- --

0 TLS·SB·jA6·20(9.0·IO.O)03181O 2 
-----------

0 No recovery 10.0 -- 25.0 
- - - - ---------- --

0 t 
------- ---- --I--

0 1 
0 t 

- -------- ----I--
0 t 
0 l 

-] ------- ---- ---'---
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2909 North River Road 
Port Alien, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Core Scan 
Depth Gamma 
(F •• t) Reading 

(cpm) 

16.0 

17.0 

18,0 

19,0 

20,0 

21.0 

22,0 
-----l 
no ! 

24.0 

25.0 

Core Scan 
Bela 

Reading 

epm 

Sample 
Description 
(Standard, 

Field 
Duplicate, 
MSIMSD, 
QA Split) 

I I 

I I 

Depth 
Inlervalof 

Sample, e.g., 
I.0-2.0; 3.5-

4.5, etc. 

I -----1 N 

I Static 
Gamma 

One Minute 
Count 
(epm) 

Static lIeta 
One Minute 

Count 
(epm) 

I I 
- I 

A 

!'age 3 of 4 

PID 
Reading 

Sample I.D. Number 

.9 eJ - " " .. ,!II-
o c: 
U Q .. 

~:3 ~ 
"Eo ~ E 
e Q " 
" Z (,{J 

----------+ """-

.. t::-:=---.-
'I ~~_m 

I Core 1.0. Num""~ IIA6-20 I 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

~ote 1 

IA.l through IA·S Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the corcs surface, wh ich will 
include approximately the top 6-inches ofth. boring) at the lollowing locations: 

L The coro surface [Le" the top 6 inches of the current landfill surface (0,0 0.5 feet bgsJ] 
2, A soil sample !Yom the first foot just inside the saturated zOne 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the Core area where the gamma instrument registered the highest reading, If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interrnee, or in the Iirst foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above four fixed intervals (i,e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree; 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings wiil extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill, The entire length of the soli cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one loot segment 
ofth. boring (except fOT the cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The core surface [i,e" the top 6 inches of the current landfill surface (0,0 - 0.5 feet bgs)] , If the boring location is on 
the access road, then the sample will be !Yom the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base], The depth oflhe interface between the road and the soil like materials will be 
recorded on USACE ENG FOnTI 5056-R or Form 5056A-R, Sample depth will be recorded on the ARSEC Soil 
Core Survey Form, 

2, A soil sample from the first foot just inside the saturated zone, lfthe saturated zone is not reached in the boring (i.e" 
it is deeper than the termination depth oftne boring), then the sample will be !Yom the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If the 
highest gamma instrument reading interval is Ihe same as any of the above two fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment, 

4, A one foot sample centered around the core area where the beta instrument (i,c" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three fixed intervals (i,e., 
the highest scan reading is in eithcr the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, A one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment 

Page 4 of 4 
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ARSEC Fom HPM-J-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA6-21 

SOlI_ CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Oper.ble Vnit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07-D·0009 ARSEC Job Number: Federal-HP-0003 

I>eliver Order: 0003 
Site Name Tonawanda fVSRAP Landfill Site 
Date of Activit 3·]8·10 

13:35 
Dave "" arren 
Mike Carlin 

Northin Eastin 
Bore Hole Location (As listed in the SAP, Vol. I 
Was the bore hole re-Ioc.ted due 10 refusal? 
Circle eilher Yes or No) 

1092746.35 1065113.54 

No 

Survey Inslrumenlation 

Instrument 1 
I-7M"e-:-te-r7M:-o"""d:-el:-a-n-:d-;;S-er"7ia"17N""o-. --+-:-L-u"'dJ:-u-m""2"'2-=21 ! 190170 

Detector Model and Serial No. Ludlum 44·1O! PR242823 
Calibration Due Date 10·1 '1·1 0 

Instrumenl2 
Ludlum 12 ! 229306 

urn 44-9/191714 
10·28-10 

Detector Window 0 en or Closed 
~~------------------~~-------------------1 

Surface static gross gamma counts (one minute count), before bore hole drilling: .Jl..!lL cpm 

Notes and Comments: 
Backgrounds: Gamma: 6777 cpm (Ludlum Model 2221) 

Beta: ~_ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: --~,--% 20.9 % 

ppm co: ppm 

NOTE: Core depth on this foml begins at the soil surface and ends at the fill/native soil 
interface. 

;3-18·10 
Date 

3-18-10 
Date 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

in 
. Core Scan I 

Depth Gamma' 
(Feet) Reading 

(epm) 

Form HPM·}·6·j 
SOIL CORE GAMMA SURVEY FORM 

Core Sun 
Beta 

Reading 

epm 

Sample 
DesC'~ription 

(Standard, 
Field 

Duplicate, 
MSIMSD, 
QA 

Depth 
Interval of 

Sample, e.g . ., 
1.0-2.0; 3.5--

4.5, etc. 

f-- --,-------I~--",--
0.0 

0.5 

lio, -._, 
2.0 6644 

[-
3,0 6844 

4.0 6518 

7.0 

I 8.0 

9.0 6511 

I 100 

110 

12.0 I 
13.0 

14.0 

. 1 L I 

80 

120 
-----~ 

80 

60 

I Core 1.0. Num'ber I IA6-21 

Static 
Gamma 

One Minute 
Count 
(epm) 

Stalic Beta 
One Minute 

PID 
Count 

Reading 
(epm) 

Sample I.D. Number 

~ 

i 0 ~ 
- - - - ------ - ---

51 0 TLS·SS-IA6·2 1(1.7-2.2)03 1810 

66 0 TLS-SB-IA6-21 (J.O-4.0)03181O 
--------- ---- ------

= ~ o _ 

.':: ~ .3 
" ... 0 
~,..Z 0=_ 
U "'''' (.j:3 ~ 
c..te 
e Q '" 
'" Z '" 

3 

59 0 TLS·SB-IM-21(4.0.'s.O)031810 4 
------ -----

I 0 No recovery 5.0 -8.7 ___ _ 

o ' -t _ ____________ J-

o 
o 

49 0 I TLS·SIHA6·21(9.0-10.0)031SIO 40 
----------

0 No recovery 10.0 15.0 

0 1 
-----------

0 1 

0 1 
-----------

0 ~ 

0 I 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA-I through IA-S Sampling Protocol 

Soil borings will extend through the landfill waste to native soli. Five samples will be collected pet soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inehes of the boring) at the following loc.tions: 

I. The core surface [i.e .. the top 6 inches of the current landfill surface (0.0 0.5 feet bgs)] 
2. A soil sample from the first footjost inside the saturated lone 
3. A sample ITom the first foot of native soil below the landfill waste 
4. A one foot sample centered around the eore area where the gamma instrument registered the highest reading. If the 

highest gamma instrument reading interval is the same as any of the above three fixed intervals (i.e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil) then the 
fourth sample interval should be selected althe second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above four fixed intervals (Le., the 
highest scan re-ading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot samplc centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA-6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the To,,'11 of Tonawanda to a dcpth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist of a one foot segme-nt 
of the boring (except for the cores surface. which will include approximately the top 6 inches of the boring) at the following 
locations:: 

I. The core surface [i.e .. the top 6 inches of the current landfill surface (0.0 - 0.5 feet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [I.e., 
below any pavement and gravel base]. The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form 5056-R or Form 5056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample ITom the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i,e., 
it is deeper than the termination depth of the boring), then the sample will be from the bottom one foot of the boring. 

3. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (Le., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample interval should be 
selected at the second highest gamma reading, or by other pmfessional judgment. 

4. A one foot sample centered around the core area where the beta instrument (j.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (i.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with lhe second highest gamma reading, 
b. A One foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Project Name: 

Soil Core I.D. Number: IA6-22 

SOIL CORE SURVEY FORM 
Tonawanda FUSRAP Landfill Site Task Description: 
Operable Unit Remedial 
Investigation 

Soil Core Gamma Survey 

Contract No: W912P4-07·D·0009 ARSEC Job Number: Federal -HP·0003 

Deliverv Order: 0003 

Sit. Name : Tonawanda FUSRAP Landfill Site 
Dateof Activit· : 3-18·10 

Bore Hole Location As listed in the SAP, Vol. I 
Was the bore hole re-Iocated due to rerusal? 
Circle either Yes or No) 

14:50 
Dave Warren 
Mike Carlin 

Northin 
1092579.52 

Yes 

Survey Instrumentation 

Eastin 
1064727.85 

Instru ment 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 f 190170 : Ludlum 12 ! 229306 
Detector Model and Serial No. Ludlum 44-IO! PR242823 Ludlum 44-9! 191714 
Calibration Due Date 10-19-10 10-28-10 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma counts (one minute count), before bore hole drilling: 5684. cpm 

Notes and Comments: 
Backgrounds: Gamma: 6475 cpm (Ludlum Model 2221) 

Beta: _41..._ cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <10 % 20.9 % 

ppm co: _0_ ppm 

NOTE: Core depth on this fonn begins at the soil surface and ends at the fill/native soil 
interface. 

J:J1HQ 
Date 

3-18-10 
Date 
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ARSEC 
2909 NOlth River Road 
Port Allen, LA 70767 

1: 1 

I Core Scan 
Depth Gamma 

, (Feet) I Reading 
(cpm) 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

---I'" Sample 
Core Scan Description Depth Static 

Beta (Standard. Interval of· Gamma 
Reading Field Sample, e.g., i One Minute 

cpm Duplicate, 1.0-2.0; 3.5-
Count 
(cpm) 

MS/MSD, 
QA Split) 

4.5, etc. 

Static Beta 
One Minute 

COllnt 
(cpm) 

1'\0 
Reading 

Sample I.D. Number 

,--'" -+---
0.0 

f----
0.5 

1.0 

2.0 

3.0 

4.0 

5.0 r 
I 6.0 
I-----

::T:: Standard 

Standard 

6585 60 Standard 

No recovery 0.0 - 1.5 

1.5 - 2.0 6326 64 TLS-SS-IA6.22( 1.5·2.0)031810 
~----tl -- m .. ____ _ 

o 
3.0 -4.0 6426 75 ·O ...... lTLS-SB.IA6-22(3.0-4.0)03ISI0 

·· .... +-1----1 
o TLS-SB-IA6-22(4.0-5.0)03ISIO(Chcmical) 

- - - -------- --

4.0 .. 5.0 6420 56 

t---.~ No recovery 5.0 8.7 

o 

" ~ 
e _ 

'';:: ~ ~ 
it: ... '" =I- Z '" " ~ U '" ... 
~:; ~ 
c.i:e 
Ei c, = 
" Z V> 

3 

~ 
7.0 

t------+I ---.. -I 
8.0 

9.0 6483 

10.0 

11.0 

12.0 

13.0 
.. _-j--

14.0 

15.0 

I Core 1.0. N..-mher I IA6·22 
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ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Form HPM-3-6-1 
SOIL CORE GAMMA SURVEY FOR.M 

r T Sample 

----- - -- [ ..... _--- """ ~~~ 

I ~~. o Ih SIalic Core Scan . Description ( I op I f Gamma Slatic Beta Core Scan Beta (Standard, 11 erva 0 • • 
Sample LD. Number S I One MmuIe One Mmule PID 

I (Feel) 
Gamma Reading Field ,amp e,e.g., etC I 
Reading Duplicate, 

Oun ouo . 
1.0-2.0; 3.5- () i ( ) I ReadlOg 

~----- .. 

(epm) <pm MSIMSD, 45 t cpm i cpm 
. ,e c. I 

QA Splil) 

i 
---------

, 16.0 i 1 0 No recovery 10_0 18.3 

r::: I 
, 

~~~~ 
~~~--- - - - ----

I 0 t 
6453 80 Standard 18.3-19_3 6453 71 0 TLS-SB-IA6-22( 18.3-19.3)031810 

6427 I 80 0 t 
- -------- --- -

20.0 r- ---- '. ----- ----------~ --------- - - - ------

----- - - - ------- -- - - -------- -- - ---- ------- ------ --

~ 
-----------

~ , 
------- ---- - ---- ------- - - - -------- -- ------

i ~ I .. 

------ - - -------- -- - - - -------- --

----r------------- ---------j-=F--:-- --'-----
----.~ 

- - - -------- --

------_. - ----

------~. ------ -

i """"""'" ----------- -

i i - - - ------- --
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ARSEC Fonn HPM-3-6-\ 
2909 ~orth River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FOR\1 

Note 1 

[A·1 through IA·5 Sampling Protocol 

Soil borings will extend through the landfill waste to native soil. Five samples will be collected per soil boring location, In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, which will 
include approximately the top 6-inches of the boring) at the following locations: 

I, The core surface [i.e" the top 6 inches of the currenl landfill surfacc (0,0 - 0,5 feet bgs)] 
2, A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4, A one foot sample centered around the core area where the gamma instrument registered the highest read inK If the 

highest gamma instrument rcading interval is the same as any of the above three fixed intervals (i,e" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of natlve soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5, A one foot sample centered around the core area where the beta instrument (i,e" beta scintillator) registered the 
highest beta reading, If the highest bela reading interval is the same as any of the above four fixed intervals (i,e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area ofthc highest gamma instrument reading) then the fifth sample interval should be selecled using the 
following decision tree: 
a, A one fOOl sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professionaljudgmenr, 

IA·6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feet beneath the 
structural fill. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection, Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning, Four samples will be collected per soil boring location and will consist ofa one foot segment 
of the boring (except for lhe cores surface, which will include approximately the top 6 inches of the boring) at the following 
locations: 

I, The cOre surface [i.e" the top 6 inches of the current landftll surface (0,0 05 feet bgs)], If the boring location is on 
the access road, then the sample will be from the tirst 6 inches of soil beneath lhe current road bed material [i,e" 
bclow any pavement and gravel base], The depth of the interface between the road and the soil like materials will be 
recorded on USACE ENG "arm 5056-R or Fonn 5056A-R, Sample depth will be recorded On the ARSEC Soil 
Core Survey Form, 

2, A soil sample ITom the first foot just inside the saturated zone, If the saturated zone is not reached in the boring (i,e" 
it is deeper than the termination depth oflhe boring), then the sample will be from the bottom one foot of the boring, 

3, A one foot sample centered around the core area where the gamma instrument registered the highest reading, If Ihe 
highest gamma instrument reading interval is the same as any of the above two fixed intervals {Le" the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface} then the third sample interval should be 
selected at the second highest gamma reading, or by other professional judgment, 

4, A one foot sample centered around the core area where the beta instrument (i.e" beta scintillator) registered the 
highest beta reading, If the highest beta reading interval is the same as any of the above three fixed intervals (i.e" 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a, ,\ one foot sample centered around the core area with the second highest gamma reading, 
b, A one foot sample centered around the core area with the second highest beta reading, or 
c, A one foot core sample using other professional judgment. 

Page 4 of4 
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• 
ARSEC 
2909 North River Road 
Port Allen, LA 70767 

Ponn HPM-3-6-1 
SOIL CORE GAMMA SURVEY FORM 

Soil Core I.D. Number: IA6-BOI 

SOIL CORE SURVEY FORM 
Project Name: Tonawanda FUSRAP Landfill Site 

Operable Unit Remedial 
Task Description: ! Soil Core Gamma Survey 

In vestiga tion 

Contract No: W912P4-07-D-0009 ARSEC Job Number: Federal-HP-0003 

Deliver' Order: 0003 
. Site Name Tonawanda FUSRAP Landfill Site 

Date of Activit' 3- J 0- J 0 
Time of Activitv 13:50 

I Survevor Name Dennis Whitlock 
: Sall1l~r Name I Matt Walton 

Bore Hole Location (As listed in the SAP Vol. I 
Was the Dore hole re-Iocated due to refusal? 
(Circle either Yes or No 

Northin 
1()92843.18 

Yes 

Survey Instrumentation 

Eoslill 
1066031,87 

Instrument 1 Instrument 2 
Meter Model and Serial No. Ludlum 2221 i 190191 Ludlum 12 i 186707 
Detector Model and Serial ~o. Ludlum 44-IO! PR240366 Ludlum 44-9! PR153296 
Calibration Due Date • 2-23-1:...1 _________ +1"'0:.:-8'-.-.:.:10'--________ -1 
Detector Window 0 en or Closed 0 en NA 

Surface static gross gamma COUllts (one minute count), before bore hole drilling: 8697 cpm 

Notes and Com ments; 

Backgrounds: Gamma: 8577 cpm (Ludlum Model 2221) 

Beta: cpm (Ludlum Model 12) 

4-Gas Monitoring while core is removed from the bore hole (record highest readings). 

LEL: <\0 % 

co: _0_ ppm 

NOTE: Core depth on this form begins at the soil surface and ends at the fill/native soil 
interface. 

3-10-10 
Date 

J,IO-IO 
Date 
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ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 

Core Scan Description 
Core Scan Bela (Standard, 

Depth Gamma Reading Field 
(Feet) Reading Duplicate, 

(cpm) epm MS/MSD, 
QA Split) 

0<0 

Standard 0<5 8961 60 

1.0 8927 80 

Deptb 
Static 

Interval of < 
Gamma 

Sample~ e.g., 
One Minute 

1.0-2,0; 3.S-
Count 

4<5, etc. 
(epm) 

I 
««<~. ..«<-

0,40<9~J 

2<0 3<0+_ 7957 I 120--+ Sla_"d_a_rd_+-_ 

100 
120 I 8784 

I ::Jl -::-~:--j---60 
5.2 8932 50 

«_.. -- ----------

5<7 
< < «< -< < < 

6<7 8727 50 

7<0 

8<0 

Static Beta 
On. Minute 

Count 
(epm) 

70 

54 

PID 
Reading 

0 

0 

Sample I.D. Number 

No recovery 0.0 < 0,4 

= ~ o _ 
-.;: t ~ 
" '- " ,lif-?: 
Q " -u.~ ~ 

..s: 'y .Q
e c. .. 

e:::) " 
" ;Z ffJ 

TLS-SS-IA6·RO I (OA-()< 9)031010 
--j<-------

0 

0 

0 

TLS-SB-li\6-80 1 (2<0-3<0)031 0 1 0 4 
«--- «««<--------+---j 

0 

0 No recovery 5<0 5.2 

0 No recovery 5<7 6<7 

0 

0 

0 
----+----+------1------11«<----+----+-

8600 110 0 

0 

1 1.0 0 

12<0 0 

50 0 

0 

13.3 «14.3 Standard 13<0 8947 .. J«<_60_--+ 

140 8541 1 60 

8640 3 

.L. _____ l. 
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! 

ARSEC Form HPM-3-6-1 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Sample 
lleseription Core Scan 

Core Scan (Standard, Interval of Beta 
Depth Gamma Reading field Sample, e.g., 
(feet) Reading [)uplicate, 1.0-2.0; 3.5-

(cpm) cpm MSIMSO, 4.5, etc. 
QA Split) 

15.0 

16.0 

17.0 8664 40 Standard 169 17.9 

18.0 8886 I 120 

19.0 8820 80 

20.0 8779 40 
-----

21.0 8677 100 Standard 21.0 22.0 

22.0 8488 60 

23.0 8578 100 

24.0 8618 80 

25.0 - ._-=. 
N 

I Co';e i.D. Number IIA6-BO I 

- - - - - - - - --------------------

e 
Static " ::: .- " 

Camma Static Beta -" " u .. _ 
~~o 

One Minute One Minute Sample I.D. Number :o=~ 
Count Count 

PW U 0 .. 

Reading 
<101 .~ ~ 

(cpm) (cpm) 
- -"',1:; 
c..a'!e 
e Q " 
" Z 
'" 

0 NQ ,,;15.0 16.9 -f-- - - - - - - - - --------------------, 
0 1 

8568 43 0 TLS-SB-IA6-BO I( 16.9-17.9)03\ 0 10 i 2 

0 i 

0 

0 No recovery 20.0 - 20A 

8687 62 0 TLS-SB-IA6-BO 1(21.0-22.0)031 010 40 

0 

0 

0 

A r-----...I 
1 

I r--
......... ~ 

Page 3 of 4 
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ARSEC Form HPM-3-6-J 
2909 North River Road 
Port Allen, LA 70767 

SOIL CORE GAMMA SURVEY FORM 

Note 1 

IA·1 through IA·S Sampling Protocol 

Soil borings will extend through the landfill waste 10 native soil. Five samples will be collected per soil boring location. In 
these borings, each sample collected will include a one foot segment of the boring (except for the cores surface, whieh will 
include approximately the top 6-Inches of the boring) at the following locations: 

1. The core surface [i.e., the top 6 Inches of the current landfill surface (0.0 - 0.5 reet bgs)] 
2. A soil sample from the first foot just inside the saturated zone 
3, A sample from the first foot of native soil below the landfill waste 
4. A one foot sample centered around the core area where the gamma instrument registered the highest reading. If the 

highest gamma inwument reading interval is the same as any ofth. above three fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches. or al the saturated zone Interface, or In the first foot of native soil) then the 
fourth sample interval should be selected at the second highest gamma reading, or by other professional judgment. 

5. A one foot sample centered around the core area where the beta instrument (I.e., beta scintillator) registered the 
highest beta reading, If the highest beta reading interval Is the same as any ofthe above four fixed intervals (i.e" the 
highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the first foot of native soil, 
or in the area of the highest gamma instrument reading) then the fifth sample interval should be selected using the 
following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest beta reading, or 
c. A one foot core sample using other professional judgment. 

IA·6 Sampling Protocol 

Soil borings will extend through the structural fill placed by the Town of Tonawanda to a depth of 12 feel beneath the 
structural till. The entire length of the soil cores, including those in the structural fill, will be scanned and considered for 
potential sample selection. Greater depths will only be obtained if a positive result is obtained in the bottom interval of the 
soil core during core scanning. Four samples will be collected per soil boring location and will consist of a one foot segment 
orthe boring (except for the cores surface, which will Include approximately Ihe top 6 inches of the boring) at the following 
locations: 

I. The core surface [i.e., the top 6 inches of the current landlill surface (0.0 O.S reet bgs)]. If the boring location is on 
the access road, then the sample will be from the first 6 inches of soil beneath the current road bed material [i.e" 
below any pavement and gravel base). The depth ofthe interface between the road and the soil like materials will be 
recorded on USACE ENG Form SOS6-R or Form S056A-R. Sample depth will be recorded on the ARSEC Soil 
Core Survey Form. 

2. A soil sample from the first foot just inside the saturated zone. If the saturated zone is not reached in the boring (i.e .• 
it is deeper than the terminalion depth of the boring), then the sample will be from the bottom one fooi of the boring. 

3. A one foot sample centered around the core arca where the gamma instrument registered the highest read mg. If the 
highest gamma instrument reading interval is the same as any of the above two fixed intervals (i.e., the highest scan 
reading is in either the top 6 inches, or at the saturated zone interface) then the third sample Interval should be 
selected at the second highest gamma reading, or by other professional judgment. 

4, A one foot sample centered around the core area where the beta instrument (i.e., beta scintillator) registered the 
highest beta reading. If the highest beta reading interval is the same as any of the above three fixed intervals (I.e., 
the highest scan reading is in either the top 6 inches, or at the saturated zone interface, or in the area of the highest 
gamma instrument reading) then the fourth sample interval should be selected using the following decision tree: 
a. A one foot sample centered around the core area with the second highest gamma reading, 
b. A one foot sample centered around the core area with the second highest bela reading, or 
c. A one foot core sample using other professional judgment. 

Page 4 of 4 
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Data~eport for the Phase 2 Tonawanda Landfill OU FUSRA~§i,t~,~emediallnvestigation 

Appendix J. USACE ENG Forms 5056-R 
and 5056A-R 

_ ....... --~--.-~--------
W912P4.Q7·D·0009, 0.0.0003 

............. ~ ............ - ....... --
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Borehole 

IA1-1 
IA1-2 
IA1-3 
IA1-4 
IA1-5 
IA1-6 
IA1-7 
IA1-8 
IA1-9 
IA1-10 
IA 1-11 
IA1-12 
IA1-13 
IA1-14 
IA1-15 
IA1-16 
IA1-17 
IA1-18 
IA1-19 
IA1-20 
IA1-21 
IA1-22 
IA 1-DOE-B01 
IA 1-DOE-B02 
IA 1-DOE-B03 
IA 1-B1 
IA1-B2 
IA1-B3 
IA1-B4 
IA1-B5 
IA1-B6 
IA1-B7 
IA1-B8 
IA1-B9 
IA1-B10 
IA1-B11 
IA1-B12 
IA1-B13 
IA1-B14 
IA1-B15 
IA1-B16 
IA1-B17 
IA2-1 
IA2-2 
IA2-3 
IA2-4 
1A2-5 
1A2-6 
1A2-7 

Table of Contents for 
Appendices I, J and Q 

Appendix I -
Appendix J -

Date Drilled Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
3/8/2010 1-8 J-8 
3/8/2010 1-12 J-12 

3/15/2010 1-16 J-16 
3/12/2010 1-20 J-20 
3/16/2010 1-24 J-24 

3/16-17/2010 1-28 J-28 
3/9/2010 1-32 J-32 

3/10/2010 1-36 J-36 
3/11/2010 1-40 J-40 
3/15/2010 1-44 J-45 
3/12/2010 1-48 J-49 
3/16/2010 I-52 J-52 
3/10/2010 I-56 J-55 

3/9/2010 I-59 J-58 
3/11/2010 1-62 J-61 
3/12/2010 1-67 J-65 
3/10/2010 1-71 J-680 

3/9/2010 1-74 J-70 
3/9/2010 1-77 J-72 

3/10/2010 1-80 J-74 
3/10/2010 1-83 J-76 

3/9/2010 1-86 J-78 
3/18/2010 1-89 J-80 
3/17/2010 1-92 J-83 
3/18/2010 1-95 J-86 
3/26/2010 1-98 J-89 
3/29/2010 1-102 J-92 
3/30/2010 1-110 J-96 
3/29/2010 1-114 J-100 
3/26/2010 1-118 J-104 
3/26/2010 1-122 J-108 
3/29/2010 1-126 J-113 
3/26/2010 1-130 J-117 
3/26/2010 1-134 J-121 
3/29/2010 1-138 J-125 
3/26/2010 1-142 J-129 
3/30/2010 1-142 J-134 
3/29/2010 1-146 J-138 
3/30/2010 1-150 J-142 
3/29/2010 1-154 J-147 
3/30/2010 1-158 J-151 
3/30/2010 1-162 J-155 

3/18-19/2010 1-167 J-160 
3/24/2010 1-170 J-163 
3/23/2010 1-174 J-166 

3/19+24/2010 1-178 J-171 
3/24/2010 1-181 J-174 
3/19/2010 1-184 J-177 
3/22/2010 1-188 J-182 

Appendix Q 
Appendix Q HP 

Geologist Field 
Field Logbooks 

Logbooks 

Q-55 Q-314 
Q-56 Q-315 

Q-181 Q-434 
Q-69 Q-430 

Q-183 Q-436 
Q-184-185 Q-437-438 

Q-57 Q-316 
Q-66 Q-426 
Q-68 Q-429 

Q-180 Q-433 
Q-178 Q-431 
Q-182 Q-435 
Q-62 Q-422 
Q-58 Q-317 
Q-67 Q-427-428 
Q-179 Q-432 
Q-63 Q-423 
Q-60 Q-420 
Q-59 Q-318 
Q-65 Q-425 
Q-64 Q-424 
Q-61 Q-421 

Q-188 Q-441 
Q-186 Q-439 
Q-187 Q-440 
Q-207 Q-461 
Q-239 Q-493 
Q-242 Q-496 
Q-212 Q-466 
Q-235 Q-490 

Q-236-237 Q-491 
Q-210 Q-464 
Q-208 Q-462 
Q-209 Q-463 
Q-211 Q-465 
Q-238 Q-492 
Q-243 Q-497 
Q-241 Q-495 

Q-214-215 Q-467 
Q-240 Q-494 
Q-217 Q-470 
Q-244 Q-498 

Q-189-190 Q-442-443 
Q-200 Q-454 
Q-231 Q-486 

Q-191 + Q-199 Q-444 + Q-453 
Q-198 Q-452 
Q-165 Q-482 
Q-166 Q-446 
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Borehole 

IA2-8 
IA2-9 
IA2-10 
IA2-11 
IA2-12 
IA2-13 
IA2-14 
IA2-15 
IA2-16 
IA2-17 
IA2-18 
IA2-19 
1A2-20 
1A2-21 
1A2-22 
IA2-DOE-B1 
IA2-DOE-B2 
IA2-DOE-B3 
IA3-1 
IA3-2 
IA3-3 
IA3-4 
IA3-5 
IA3-6 
IA3-7 
IA3-8 
IA3-9 
IA3-10 
IA3-11 
IA3-12 
IA3-13 
IA3-14 
IA3-15 
IA3-16 
IA3-17 
IA3-18 
IA3-19 
IA3-20 
IA3-21 
IA3-22 
IA3-B01 
IA3-B02 
IA3-B03 
IA3-B04 
IA3-B05 
IA3FL-0 
IA3FL-1 
IA3FL-2 
IA3FL-3 
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Date Drilled Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
3/22/2010 1-192 J-186 
3/22/2010 1-195 J-189 
3/23/2010 1-198 J-191 
3/23/2010 1-201 J-193 
3/19/2010 1-204 J-195 
3/22/2010 1-208 J-199 
3/24/2010 1-212 J-202 
3/24/2010 1-215 J-205 
3/24/2010 1-218 J-207 
3/25/2010 1-221 J-209 
3/25/2010 1-224 J-211 
3/25/2010 1-227 J-213 
3/25/2010 1-230 J-215 
3/25/2010 1-233 J-217 
3/25/2010 1-236 J-219 
3/23/2010 1-239 J-221 
3/22/2010 1-242 J-223 
3/22/2010 1-245 J-226 
2/15/2010 1-249 J-230 
2/11/2010 1-252 J-233 
2/12/2010 1-256 J-236 
2/11/2010 1-259 J-239 
2/15/2010 1-262 J-242 
2/12/2010 1-265 J-245 
2/15/2010 1-268 J-248 
2/12/2010 1-271 J-251 
2/15/2010 1-274 J-254 
2/11/2010 1-277 J-257 
2/16/2010 1-280 J-260 
2/16/2010 1-283 J-263 
2/16/2010 1-286 J-267 
2/16/2010 1-289 J-270 
2/17/2010 1-292 J-273 
2/17/2010 1-295 J-276 
2/17/2010 1-298 J-279 
2/17/2010 1-301 J-281 
2/18/2010 1-304 J-283 
2/17/2010 1-307 J-286 
2/17/2010 1-310 J-289 
2/17/2010 1-313 J-291 
3/11/2010 1-316 J-294 
3/11/2010 1-319 J-297 
3/11/2010 1-322 J-300 
3/11/2010 1-225 J-303 
3/11/2010 1-328 J-306 

3/4/2010 1-369 J-347 
3/5/2010 1-372 J-350 
3/4/2010 1-375 J-353 
3/4/2010 1-378 J-356 

Appendix Q 
Appendix Q HP 

Geologist Field 
Field Logbooks 

Logbooks 

Q-193 Q-447 
Q-194 Q-448 
Q-195 Q-449 
Q-197 Q-451 
Q-192 Q-445 
Q-228 Q-473 
Q-201 Q-455 
Q-202 Q-456 
Q-203 Q-457 
Q-232 Q-487 
Q-205 Q-459 
Q-204 Q-458 
Q-234 Q-489 
Q-206 Q-460 
Q-233 Q-488 
Q-196 Q-450 
Q-229 Q-484 
Q-230 Q-485 
Q-12 Q-261 

Q-248 Q-257 
Q-11 Q-260 

Q-249 Q-255 
Q-13 Q-262 
Q-9 Q-258 

Q-16 Q-263 
Q-10 Q-259 
Q-17 Q-264 

Q-250 Q-256 
Q-19 Q-268 
Q-14 Q-265 
Q-15 Q-266 
Q-18 Q-267 
Q-23 Q-269 
Q-20 Q-270 
Q-72 Q-321 
Q-73 Q-322 
Q-24 Q-273 
Q-21 Q-271 
Q-74 Q-323 
Q-22 Q-272 

Q-121-122 Q-369 
Q-123 Q-370 
Q-124 Q-371 
Q-138 Q-395 
Q-139 Q-396 
Q-104 Q-356 
Q-105 Q-357 
Q-51 Q-310 

Q-103 Q-355 
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Borehole 

IIA3FL-4 
IA3FL-5 
IA3FL-6 
IA3FL-7 
IA3FL-8 
IA3FL-9 

IA3FL-R 
IA3FL-1 
IA3-D1 
IA3-D2 
IA3-D3 
IA3-D4 
IA3-D5 
IA3-D6 
IA3-D7 
IA3-D8 
IA3-D9 
IA3-D10 
IA3-D11 
IA3-D12 
IA4-1 
IA4-2 
IA4-3 
IA4-4 
IA4-5 
IA4-6 
IA4-7 
IA4-8 
IA4-9 
IA4-10 
IA4-11 
IA4-12 
IA4-13 
IA4-14 
IA4-15 
IA4-16 
IA4-17 
IA4-18 
IA4-19 
IA4-20 
IA4-21 
IA4-22 
IA4-B01 
IA4-B02 
IA4-B03 
IA4-B04 
IA4-B05 
IA5-1 
IA5-2 
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Date Drilled Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
3/4/2010 1-381 J-359 
3/4/2010 1-384 J-362 
3/4/2010 1-387 J-365 
3/5/2010 1-390 J-368 
3/5/2010 1-393 J-371 
3/5/2010 1-396 J-374 
3/5/2010 1-399 J-377 
3/5/2010 1-402 J-380 

3/16/2010 1-332 J-305 
3/15/2010 1-335 J-313 
3/15/2010 1-338 J-316 
3/15/2010 1-341 J-319 
3/15/2010 1-344 J-322 
3/15/2010 1-347 J-325 
3/15/2010 1-350 J-328 
3/12/2010 1-353 J-331 
3/14/2010 1-356 J-334 
3/12/2010 1-359 J-337 
3/11/2010 1-362 J-340 
3/11/2010 1-365 J-343 

3/3/2010 1-406 J-384 
3/3/2010 1-409 J-387 
3/3/2010 1-413 J-390 
3/2/2010 1-416 J-393 

1-420 J-397 
3/3/2010 1-424 J-400 
3/1/2010 1-428 J-403 
3/1/2010 1-433 J-408 
3/3/2010 1-438 J-413 
3/3/2010 1-442 J-417 

2/26/2010 1-446 J-421 
not drilled 1-450 J-425 
3/30/2010 1-451 J-426 

3/2/2010 1-455 J-429 
3/1/2010 1-458 J-432 

2/26/2010 1-462 J-435 
2/26/2010 1-467 J-440 

3/2/2010 1-472 J-446 
3/1/2010 1-478 J-454 
3/2/2010 1-482 J-458 

2/18/2010 1-487 J-463 
2/18/2010 1-490 J-466 

3/9/2010 1-493 J-468 
3/9/2010 1-498 J-475 
3/9/2010 1-503 J-481 
3/9/2010 1-508 J-486 

3/10/2010 1-513 J-492 
2/24-25/2010 1-518 J-496 

2/24/2010 1-521 J-498 

Appendix 0 
Appendix 0 HP 

Geologist Field 
Field Logbooks 

Logbooks 

0-50 0-309 
0-49 0-308 
0-102 0-354 

0-311 
0-359 

0-54 0-313 
0-106 0-358 
0-53 0-312 
0-175 0-402 
0-143 0-401 
0-148 0-379 
0-147 0-378 
0-146 0-377 
0-145 0-376 
0-144 0-375 
0-173 0-374 
0-142 0-373 
0-141 0-372 
0-172 0-398 
0-140 0-397 
0-100 0-351 

~~350 -348-349 
-298-299 

0-48 -306-307 
0-101 0-352-353 
0-40 0-293-294 

0-93-94 0-342-343 
0-47 0-303-305 
0-46 0-301-302 
0-39 0-292 
N/A N/A 

0-216 0-468-469 
0-97-98 0-346-347 
0-41-42 0-295-296 
0-91-92 0-340-341 

0-38 I 0-290-291 
0-45 0-300 
0-43 0-297 

~ 
0-111-112 0-360-361 

0-362 
0-136 0-389-390 
0-137 0-391 

0-119-120 0-367-368 
0-87-88 0-337-338 
0-84-86 0-335-336 
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Borehole 

IA5-3 
IA5-4 
IA5-S 
IA5-6 
IA5-7 
IA5-8 
IAS-9 
IA5-10 
IA5-11 
IA5-12 
IA5-13 
IAS-14 
IA5-15 
IAS-16 
IA5-17 
IA5-18 
IA5-19 
IA5-20 
IA5-21 
IAS-22 
IA5-B01 
IA5-B02 
IA5-B03 
IA6-1 
IA6-2 
IA6-3 
IA6-4 
IA6-5 
IA6-6 
IA6-7 
IA6-8 
IA6-9 
IA6-10 
IA6-11 
IA6-12 
IA6-13 
IA6-14 
IA6-15 
IA6-16 
IA6-17 

IA6-B01 
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Appendix J-

Date Drilled Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
2/24/2010 1-527 J-505 
2/23/20101 1-530 J-506 
2/23/2010 1-536 J-513 
2/23/2010 1-541 J-518 
2/23/2010 1-546 J-524 
2/22/2010 1-551 J-528 
2/2S/2010 I-SS6 J-534 
2/25/2010 1-563 J-543 
2/25/2010 1-567 J-546 
2/24/2010 1-571 J-549 
2/23/2010 1-576 J-556 
2/24/2010 1-580 J-560 
2/22/2010 1-584 J-564 
2/25/2010 1-589 J-569 
2/22/2010 1-595 J-576 
2/19/2010 1-600 J-582 
2/18/2010 1-605 J-586 
2/19/2010 1-608 J-589 
2/18/2010 1-613 J-594 
2/22/2010 1-616 J-598 
3/10/2010 1-620 J-602 
3/10/2010 1-624 J-605 
3/10/2010 1-627 J-608 
3/19/2010 1-633 J-616 
3/19/2010 1-636 J-618 

31191201 0~-639 J-622 
3/19/2010 1-642 J-625 
3/18/2010 -645 J-626 
3/18/2010 -649 J-630 
3/18/2010 1-653 J-633 
3/18/2010 1-657 J-634 
3/18/2010 1-661 J-635 
3/17/2010 1-00;;] J-638 
3/16/2010 1-669 J-644 
3/16/2010 1-673 J-647 
3/16/2010 1-677 J-650 

3/16-17/2010 1-681 J-654 
3/8/2010 1-685 J-658 
3/8/2010 1-689 J-661 
3/8/2010 1-692 J-664 

3/17/2010 1-696 J-668 
3/18/2010 1-700 J-672 
3/18/2010 1-704 J-675 
3/18/2010 1-708 J-679 
3/18/2010 1-711 J-682 
3/10/2010 1-715 J-685 

Appendix Q 
Appendix Q HP 

Geologist Field 
Field Logbooks 

Logbooks 

Q-82-83 Q-333-334 
Q-81 Q-332 
Q-80 Q-330-331 
Q-32 Q-282 
Q-31 Q-281 

Q-78-79 Q-328-329 
Q-89-90 Q-339 

Q-36 Q-288 
Q-35 Q-286-287 
Q-34 Q-284-285 
Q-30 Q-280 
Q-33 Q-283 
Q-28 Q-277 
Q-37 Q-289 
Q-29 Q-278-279 
Q-27 Q-276 
Q-26 Q-275 
Q-76 Q-~H 
Q-25 Q-2 
Q-77 Q-327~ 

Q-117-118 Q-365-36 
Q-115-116 Q-363-36 
Q-170-171 Q-393-39 

Q-227 Q-481 
Q-226 Q-480 

Q-163-164 Q-416-417 
Q-161-162 Q-415 
Q-159-160 Q-413-414 
Q-157-158 Q-411-412 
Q-155-156 Q-409-410 
Q-153-154 Q-407-408 

Q-152 Q-406 
Q-151 Q-405 
Q-150 Q-404 
Q-149 Q-403 

Q-125-126 Q-380-381 
Q-127-128 Q-473 

Q-110 Q-388 
Q-109 Q-387 
Q-108 Q-384 
Q-129 Q-474 
Q-130 Q-475 

Q-131-132 Q-476-477 
Q-133 Q-478 
Q-225 Q-479 
Q-169 Q-392 
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Borehole Date Drilled 
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Soil Survey 
Geologist 

Forms 
Engineering 

Forms 
Temporary Well Points 
TWP-1 4/1/2010 
TWP-2 4/1/2010 
TWP-3 3/31/2010 
TWP-4 4/1/2010 
TWP-5 4/1/2010 
TWP-6 3/31/2010 
TWP-7 3/31/2010 
TWP-8 4/1/2010 
TWP-9 4/2/2010 
TWP-10 4/1/2010 
TWP-11 4/2/2010 
TWP-12 4/2/2010 
TWP-13 3/31/2010 
TWP-14 4/2/2015 

Appendix Q 
Appendix Q HP 

Geologist Field 
Field Logbooks 

Logbooks 

Q-222 Q-505 
Q-221 Q-506 
Q-219 Q-501 
Q-220 Q-502 
Q-220 Q-502 
Q-218 Q-500 
Q-218 Q-500 
Q-221 Q-503 
Q-246 Q-507 
Q-222 Q-506 
Q-246 Q-508 
Q-247 Q-509 
Q-245 Q-499 
Q-247 Q-510 
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Data Report for the Phase 2 Tonawanda Landfill Ot: FUSRAP Site Remedial Imestigation 
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HTRW DRILLING LOG 

SAMPlING EQUIPMENT 

12. OVERBURDEN iHlCKNESS 

LOCATION SKETCH/COMMENTS 

......•..... · •• ::~:':::::J;: .. L:::: ..::.:; .... , ..... .. 
•.•.••• :. •••• ii .• ~: ...... L....:. J(~!Qro.~ .... .. 

. \ ....... J : X: : : : .., :.. . .... ~ •..... 

............................... , .... : :\1'::: ~/: " . ......... '\i ...• l-. . ., ... " .... 

....... , ..... :. ..... ; ..... : ..... .: ... , .. :. < • • • , , , ... -" ... '"., .. ~, .. " '.""""" ., ..... ,.,'" '."'" .. . .. . .. . 
.; ..... ; .....•.. 

':' ..... , ..... ~ ... . ........... , .. --.--.--.-----~ ...... ~ . ..... , ...... : .... . . . . 
..... ~ .... .; ...... , .... , ...... :- ..... :. 

''''''.,'' ",:.".,'t·"" .. t •• ,., .; ••• "-~",,, 

•....... : ..... ., ... .,.;: ... <, 

.:,,' .. ..;. 

ENG FORM 5056-R, AUG 94 

. . . . 

. ... , ............ , ................. . 

""., « •• ;"".~ •••••• : .......... . 

, ,. . .....••..••• ,', ................... . , ,. . 

.... , ..... S~~:L~:·:··Nn. · . . · . . · . . 
""" <.,'''' ""';""'., ..... ; ••• "';., .... , ••. • ... rAI , .. ··1 

.. . .. . 
\/ \;-r"':"\/ 

."'~.~""'.I ••.•. ~, •• :." •• ,: •• ,.~., •• . . . . . 

· . . 
""'~ "" ",." ....... , ,.~ .. , ... ~. ", ..... , · . · . 

,;"",~ ..... .;. 

......... '~" .. '-; ...... ~. .. ......... . 
",,·i .. ". t,,·,· ,> •• "'.~ ••••• ) ••••• 



                J-13     

_ E:!!!! wl\S'l'efAS\4), ar'tlJel~2"}( 
IOIll'M":t.l/ Soi""!\ /)t()I'., . 
Lfb I' I 4 -. '-__ +-__ -+ 

"0 J>.rlCC-:> ~ 

n\\. Iv A-S1"B LI+SlJ1t!t IMr), 

5 8iMei (L21()1 to\.Jl1e I-~~--tl~ -=-(f..:...1CJ..:..;;8'--1 
~ I loosE,\ 41LOI il 

(0 I litla-Cf 

7 W. 6.-::;O--+-~{; d----=Io-L. _ 

8.-.+ __ _ i /20 



                J-14     

13 

14 

I 5 

I 6 

6" 

see 
A.Dlb 



                J-15     

ElEV. I DEPTH 

;6) i (4) I 
t---:=----_+_ lo:::t 

~------~--~-- ~~r"S'ECT'i~ .. ly:--J;rfl6~ 
t --~---~. IF.LDSCREIiNING GEorErEH·SAMP~;;.N;. 
I JESCRIf':ION QFMATERlAlS ItESUL1S OR ('J)RE BO~_ SAM 

Ie) --. it,B i\ . 

§ NO~~ If;: 

1\16 1Ue U~ -

" - I 
i 

-
- -t11!.: fATfI-s-lt!t- t..4r#, 1M-n) 
-- ivooo, totfr.rt:; oJ- ';;/I~ I ILl D (a?o'3 }I1NPl :ycu.re;lfir1, lauJe, 
]/hoIS7 -UJ6!7 

1(50 ~IDI 

1 NO ~""J""I 
';>00 ?OlD -
!JO ;'it ~VBev) 

i 

= 
15 -- ' 

-~ ~i.ln brb1lJn cl~ I 
-= ()Hx:n; ~ +u 6' SttNP 80 5100l-~ Sop!, 4hO~-r (rL) \ 
-= 
= -= teo : 5~1{& i -
::: I -, 

:3 
I I i , IaJ (p ~67 i --

i -



                J-16     

LOCATION SKETCH/COMMENTS SCALE: tJTS 

':, , "b~;;1);jrd::T,,:L::L::: :::::r::::::':J::::r:.::'::r,::r::::r::' ::::: iii 
I"''''''''''''''''''''''',' . ' ···].."··,,t· ·!·"I·"'T""l'T· .... 1""T .. ···¥·"T· .. 1 .. ~~~, .... , , ' 

'~ .. '.' r' n_ T ""'r : . . "'Y""'~'" ,! "···r'" "1''''''~'' 'ur"" ..... 1' .... T" '"'[,."'~ .. ' ..... ,,~ ... 
... ~ ..... ! ..... "(,., '~"""f"" ·I·· .. ·i····· r' ···t .. ···~··· '\" "'1" '''1'--'' t,·, .. ~.,.,. · .... 1 .. ···~·· ···t··, .. ~ ..... ·····1····'''''· ''', ..... , ... ,., 

.... ,.'l""'·~ .. ···~ .... · ........ ", ... " , ,,,,,,:: 

", . .\ ..... ; .... 
, . ., , 

., ..... : ...... :. ... .,; .. '''~. 
: :: 
: :: 

.... ,' .:. , . ., ":, .. , .: ..... : ..... ~ .. " .. ~.,., .. ; .... ~ ..... ~.' ... ~ ... " .. " ............. 0"' .. 0"·" " .. '6 "/£Jt .. I·,, .... , ; ..... ,' .. . . . , . ,. . . , ,. , 
''' •• ~.'' .• : ... '' ~' ••• • ~. 'T";'"'' '~""'!"'" 1"'''' ..... ~ ..... . " .. -:; ...... :-.. ," ",,. ............... ". 

, . 
. ~ .. "',' ",. .. ",. , .. ,..~, ... . .,. .. :" . +, ... ,,,,,.,, ...... , ... "";",, ." ... 

ENG FORM 5056·R, AUG 94 



                J-17     

. 33/1 

7 

)J" 

9 

DES_C,~IPTlON OFMA,'f1?R:Al$ 

1,1 

- -
~ JlIt;;['tmJ 

/flO • $hff ntOf~ - -

·- - -
tfltJt;te- 011"71 'I'tJ.() 

/,e.V,." ~ I 
IUH), 3!ft; IilDIJr 

- - .. -
NO lUlJ~ 

AUG 94 

CO 

~t; Sb22-

(gC!> ·5l..":1) 

/6(; S'9-loi' 

IJb 



                J-18     

HT 

(a) 

• 1 

S3ZB 

190 $1"0 
~ leht1"f~\ I"~V 

17 "..".f) 

17 

ENG FORM AUG 94 



                J-19     

HT (CONTINUATION SHEEl) 

6/( 

Jilt ~ 15 ']lIN/time: ~, ·go ltD lil1g 
1'#9, ftJffj thAl1, 

Ilx) ':?S-It:> 

o~ 
~1 ;"0 • go',! Z7 

/'le> (,IZh :ffl a 

1~f@'f. 

ENG 5056A-R, AUG 94 



                J-20     

13. UcPTH "a ROOK 

14 •• ". 

tHA u"u.::~cu '0. <OF <;ORE BQXfuS '" A 

" ' "" ~ our""'" kt!:m,""'"'- ~r~ 

: 1: ~:!:' 7:>,UA. r fa"'; k- : ) /::.1-/ A , . [ ,': 
"'"'~:-'''''~'''''!''' .".~.... ! ".~. , ,." .. : ..... ";... ''''.~ ..... ~H ......... 

. ::-i .... '! ..:::' ~: A' : : • i ' :' • 
I" l T':'~ ~ VM . 'r7" r":' c-\. ~ .-:;:, .... t .'" ."" 
1"·· .. , .. ",,·:'/"''',,.; ,1. '- i'"'':;;''''''' "":/''':'':''''~'Fr''+:::1'''; ,' •. ". " ... ,j: '-,'-.-:: 

"" : ~ . : . .~.. 7.f" ''''''('' .~ . ·i· "'! " .. ,[, :''''''!'''+'''+ 'u A:: ~ 
: : : : • rH t:;>? . : .L: ;;;: [UI' O'f- : " : 

~ ; ; :""'r'''1'''''\'''''''''X : '!'''''l~'' , '''''m''''!'''''~'1'; ,: \ 
'"''''':''''';'~''''':''''':.''''' '''''':."". ",(...: . cu '"".' '. ' ".", 

""': .... ~ .. ; :Le, ,/ ; : ; : ; ; -: f ';"';! -: "" .. : ".,",," ;J""" 

:::,:::1:::::::::::':::,.::::::::::::::::::::\:: .. :1:':::1:::::;:::,,:~:ij::I::::t.::::t:,::r:::!:::::1:::::I:::::i::::J:::J .. ::;::::J::~.~:::!::::""'" : ..... . 
... " '" " ... l, ".L", L . ,,]"'.,,:, .. ",L""j'''' ,!.;;;.L ""'~" i'~"i J .. ,,: ,,,~. ,,,.i .. ,. [, .. ,: ... "1..,,+,, ":"",1,,, .}." l' 'C' .... " .. ;.,. ·l"; : 

I·",,' ,,' .... ,,:" "".;".",."":"",,, "".,,,.~ ... ,, . ;, ... ''''':''." """·"···'·""c"·"i""·'·"··,,,,,·,,·,.,, """''''''''''''''''1 

· ;: ,:.:~ J.~/ 4 () ': ~T ':::: I""";·"·,·"··,·,,,·,,,·,, .. ·." ",.,,'''''!'''' ."". ,,·'· .... i·,,· . ":" .. <.,,. "·"I'"?'·"· .. ·: ; :'.' , 

: : . '.". "'" '"'' ..... ""i"".!..·, . r· ... ' ...... ".:.,," : ,.. " .... ".", " .. ·~ .... ·1 .. m 

i'~.J"vr7l>AJ z..r- B..t'!'~'"" V....... _. fi!S{l.Af' f'" ...... HOH J Hd-I/ 

ENG FORM 5056-Rj AUG 94 



                J-21     

PROJECT 

t 
~ DEPTH 

('J ~) 

o 

,"LL~'NG G~O~~:(£ ~NAlYllQAL - , 1'1Z'" ~"fhI 
R LiS OR"~~~lO. !sMAPlENO. BLOWCQUNT .e "i-

(e) (d) ~ (a) lit :' If) fll) (h) ~----~~---------+---~~---
IJO ~ NOf)li~ lAt---~-

DESCRIPTION OF M"TI:2R1ALS 

10p toll 1.e'1-. - '-

~? FiJ1: t>-r1.~f Pl.4.f/d /lY.J f 1e1;: 
~ ~2e1 ,.!-I.t)) " ... ~qJ , I 

2 !J tI, !3r OW:"J 4-r E'P .l/IJII{ . 

IuU51 C()or~ +//18 ~h.JI:~ Ut(JT6. /.tb . 
{ASH} 1IilfJ'~J/~lj{ti.tJcI 

3 /t/uj /ooJe, trU>fS-r 

100 lOS3J 
3(~l 

4 . 
, 

Alo i6'[OU~ IJO I(J;I. W~ 
5 

6 

r 
, 

7 
n/I' to£) r.Jfi ,Ji'Jm2 gr ttrO I 

I Zit), /II Pr.rI1:J:l1M I/, '''')111 SSJ, 
lQO 1~2.-~ }aOSG ,tnDijT I 

Hi 8 - -

9 
NO 12eco~ IJo flLc r:u~ 

-
10 - _. __ 

PRQ,JECT --



                J-22     

TRWD. LOG 

DEJ""1H DESCRIPflON OF MATERIALS 
(.) (b) I') 

Nt> Rt"cClU~ 

11 
P7/(1 tal/rst=-+li'AJe SnNO/ 

Hfq h a,) 1KoIP~2. ~({.tAl6J ("",.t wt:tJh:tIl-SHj 100 1537-III: 55), I:l fI c. I I 0CU'e; I /)'\OUT • ·1~1I· & 

1<; I ( 12 

l3 

14 

'6 

II 

I 

I 

ENG 



                J-23     



                J-24     

16. DEf H .; ;Z"i; 7" .. 
13 DEPTH I 

'HOLE 

- to'" lilA 
VOC METALS OTHER, I OTHER i I ~,. 

- - OTHER:-' 23~.~ 
- - - ----1 

LOCATION SKETCH/COMMENTS SCALE: / 

.::::::I::::r::·:I:·::r:::r I:T>~6f;f1d~~f::r:::·:::[:::::[::··rJ:::I:::r:+::::;::::r::::'::·I:::Dii/'· .. · 
.... ,), . . . . . \..: ... ~ .... : ..... ~ .... , .. K·~ .... · .... ;· .. ·;..: .. l~ .... · ; ..... ~.\( .... , ... ;~- ... ;: ..... , ...... I 
....... ' ........ ' .... ' ....... ; .... ,: , ..... , , , : 

0111'1 
'HOLE 

::: 

.. .. ..... .. .. . ... : ........ .. .... , ......... .. 
,.. .., ....... , ..... ;......... . .. :. Z);~~ ., .,,1. ;V ~~ .. .... .. ... . 

, .......... '" ... , ' '''m.'' 

I ...... '··· .. ·; .. · .... · ... ;''' ........... ,...... ..... ........ ..... ... ..... ...-- ,--"--, 

· .... :'· .. L;.: .. 'ly'lC~ , /V ~ -- "' ...................... : ......... ~ ..... i ... ~ j 
....... /f/V /'. , ... ....... ' ........ t .... ~K~ .r:%-~6~ ':: 
...... "'''',' ..... , ...... : ............... " ...... /. . ........ ( ..... T" ......... .;.... ..' i i : ~ : "'j'" 
..... , ....... ;/::.; ....... , .... . .... .. . ..... :......... 4P r\. : . i .... ; .... 

~,>"'" , !HI -I.. " i: T, .,..... . -., , ... '. . .. %,: ... -",".: ... :.~. F ... ............ ..... .... .. .............. ,. '\ .... ~ · .... f .. • ·•· .. ! .... ·r .. . 
1 ...... ' ...... //i'. .. :~!.'L.), ... , ..... , .............. ,., ..... ' ' .... : ..... " ................ , ............... f .. 
I ...... ~.~:.:... .. .. : .... , .. , ........ ; ....... , .. , ..... '::::-,. , ... , ............. , ..... , ..... , 

'; , " .: "". , ...... ,--......... : ..... !... ',: , ......... ·i .... ·;· .... , .. · ..... , .......... "" ... -< .......... ; .... . 
: . ' . : : " " i. -lint' -9' ",: -' : ..... ":" . ";'" :.. , : i : : , : , : : ' : " ..... T .... : .... : : ..... , ........ .. 
. . • • . . • . . .•• ~ •• ' .,. •. :. j . , ·1 .... ·: .... 1 .... ·: .... ';···\ .... ·1' .. ·: .. ·1" .. :--· j • .. i· .. ' .. · .. ;· , ... ": ;,' 1 ..... , ... 

,. 

:7"bAl L."- l3.,,-f{Jl.W V~"'.~ c. FilS{J.AP f/I!o •... - HOLE ~ (. r 
ENG FORM 5056-R, AUG 94 



                J-25     

DEP1H DESGRlPn6N or: MATERIAi"S 
(a) (1)) (,) 

#0 J2t?t'CVfj:7~ 

tiff; L!~K.. byCtl¥J tb'p9.>/~ '&0 9~3/ 
I- \_ t-') l'¥l . #lL #t5Il; 1Z>::J7ift!!"7/ /h01J7 

, I /, 

!it.!' )NtrR ::J,rar /a.Jgt::;: 

f,rLPc/ a"Zlll . / 'I 
. !;n/J7 /VC1'le7;; OJ;JY1nIC 

:leo 2::1, /u.:::> 

ff '533i( 
I ~mt:¥Jt6· 

(WID 1~~7~O JC( I.{ , t.fI-3 

..vO£ercv~ 1J0 

·lJLLf J,ray Mvr.Je ,L~~!teo 1l6t:4 
i5A1l'aJ/"ttd(2~'4Iut~ ."-. __ .-+ __ _ 

-j LJ'U ~ bt,r,e -1 h:vt3',r/7?t.V/7 i 

451:> :nl61 

AUG 



                J-26     

H 

DEPTH OESCRlPTICN OF MATERIALS 

ill) 

1iLtJ 11""7 ;'~{( ~ 
S/'?Tl4 6m:.t:; fJr;fl 

1)55"21 IIh anc~ nuLl"" . I 1 

aLe-l;t,£:.~ 
JI'In4 /<KY4/J'lO'J7 . 

IY~IJ J$1) qll 
~ 

l3 AD I'll" t:cJiJ~ 

15 ) A><.J>d'e 4/;ne- fm.IfJ . . 1J:. .5lCUJ1 l2t:PqlJ~hjE . 

l¥o 1:J.441 ,p?d 1'S?;?~1'!rW 
II lr IS ttl \ I.J Il.:J I . 4;/"#,91- iI.!J/tWl:j 

/7'{ 16 

17 ..tIo ~oe; 

I 

ENG 5056M<. AUG 94 



                J-27     

j} 

27 

DESCRIPTION OF MATERIALS 

(01 

,.--... - -

~{/ On.utJ oJ710 
(Jf~ I /ltj;J;a~ 

~~/ 
I maJ? 

sfJ~ CcL) 

E FORM 5056A-R, AUG 94 

(CONTfI'!UATION SHEI:;T) 

900 71/S- . 

I liD (24-dS)~? 

go f3t~ 



                J-28     

· .... !" ... . .... .,. ..... ! .... '~""'T';' ':1:''' "': 

, '" 



                J-29     

~-HfRWORILUNG LOG (CONTINUATlbNSHE~1) .. 
~~.-.. ," .... ' " '. PROJECT 

(SPECTOR .e~~~ ,. .J7e'".' 
DEPTH 

~) 

o , 

PTION OF MATERIAI,.S 

(el 

,.LD ~"G I Ggci~'J'I:ii -"'IL'(IIO';.I" ' 
R (d) T~ . ORO (~;~NO, ~~~ENb •• LC""~OUNr 

- /Vb R<pc 
O~ 

1 -

t1~~t 
1/!:".,- I'Zrwoi-

I i;;;.J&/ /1'1 g,rf 
, 

Ii!!-' Cov--
3 jt?:ueJ {'I 

~.J~'1'49. 

.6 .. ~G...&.() 
II) J:lr!c,e ~ 

f t 

/11.(}117 
:r4 h3!:I4 /I'XIJ~, 

- -
4--r ___ _ 

5 

6' 

7 

8 

9 

;'<.JeR 7 

&-?A.t:..r~ 
/4.. /I ),Joa; 

.7f.tf: atA-t 
~C~ 

1.Jt(Jf!J61r1'; 
, 1hdl.F:r-

"fkl.r.r.J, lade; 

--,-

ar~ 

NDR~~a:5~ 

80 ~CJ 

lao &;>.sS. 

¥20 " 

1P977, 

J.J () Pit ~1 
1 

Ito 788t.. 

/bO 
'"78/.r 

• 
• 

Jl>20 7/3""2-

}If) Kt' I"nTl"h 
-( 

"~ 

N. 
. 

, 

(, 

• 

(, 
I 

I 

-
, 

, M,'r ..... 
t! 

17~'" 
1-1, '11 

ik! .,.1/:/. 
. 

.h~ 
Jf(Tfl 

PROJECT --.. -~ .. ,. 
,~-.. ~ ~f:-T,r;-' 



                J-30     

: DEPTH DESCRIPTION OF MATERIAlS 
(a} {O) 

I 1 

&I' t'lJVrJr:'.;~~~A..lb;. /20 712'i 
,.,-,uI)/ f/~,;rr.<L/e:("L~"J,IL __ t-___ 1 

--If:;7r7'~/ ~ Pw,.r7 

7lfSl 

/'10 

17 

\ 

I 

I 

1JfL'~&"vr..re'7fn(j".r'WV,,/ \ cO 71cB 
;Awl-?, br1c~ w4f'/27 
11'1>1 t/&siJj fl"'7/ ItJt1lfOj 

lJ7o/sr Jli 0 7 r 3s' 

FORM 5056A-R, AUG 94 



                J-31     

DESCRIPTION Oi= MATERlALS 

lilf C&V<1c- __ fK1c. .fH>V() 

(~~?<>'!::I'O~.:1 ,~It'd~ ~J, 
~S".." 6nc-t/la:>ItT;tnol J/ 320 7f{l/ 



                J-32     

. 

'2.' . :1/. b ' NOt "'. '"L ;" 

i ':l.P<PTHI I rJ JA '6.0EPTHTO' •• LAP;!}A ~i.iPi:1ffi~--j 

: 14.' <DFMOLE .:28. () I . 17. OTHER' , ~ , 

".'. 'j,J ,,,, _ '." (OFGQREBOXE>l II/A 
120. sAMPLES VpC METALS 'I . I I 21. '''" 

22 I io~ ~QE' .,.: = = OTf<ER~ 
LOCATION SKETCH/COMMENTS SCALE: NTS 

::::::1""1':: """ "'" ",:X:'T:::r:::':l:"r:'r:::r:"r:::r::::j::":L::r::::r::I::r:::r::::r:::r:::r::,r::' 'i'il 
, LI;.A :"" ,..,,,,, "",~"LRlf.$ ~ (lgf.! ~l;"", ~"")",, ,,\'''' L" .. j",,,~,, "L",L ""j, .. L."i." .. l, ,,), ' : 

¥ : : ''';'' , "",L,"'l"''']"''-J'''"L,, '1"",j .. ~ ...... L,+, .. L"""""l":*""l""'I .. "j"+"'\LT ~ 
I,,· .. ,,:' ::,,,} ... ,, 1" '" !"" 'f .. ;'"'' .... ,(" , .... " .. , .. ""K., '" 'I ""':"'" 1" "";"'" '1 ",,¥,':"'"~''''' ',""',""'!"'" pc .. : .... "F ":' .. " , 

TLI,Ili'~I~~jj:;kjllt]l'TliiTrl]l} 
•••• , .. ;., •.•• ; ••• , ,; .. ,. ,; ••••• ~.,." .; ••• , "},.,, .; ..... {, ••••• : ... , •• ; •••• , 'I'" . \ ..... i·· .. ·.: .. ····:··,,· ,; .... , j"" .{ ..... ~, ..•.. ; ... , •• ;., ,··i·····i· ..... ; ...... ~ .... ,j: ..... 1"" """'''1 
;:~~1~~~~~:;~~;~~~i~~~~~li~ 

;,',Ir..illI,'IIIi,I]~]A\]I!' 
I" .. ",'"." ,i, .... L .... L ... , l. ..... ~ .. .... L ... j ..... ~ ... , .L .... i ..... l ... ,i" , .. ~ .. ,.,~. ".,.L .. ,.L .... L .. " ~ ..... i" ... L .... L .... L .... i .... , i., , .. ,~ .. < < .. L .... L< ... ; .. ; ... ~ 
" .... L,,, .. ..L .. ; : : [ : ; ! ~ : : : : ~ : ! .... : ..... j ... Lj" .. .L,,].),.L .. + .. ·l ... ; .. , 
,,, .... ".""... .", .. ,,' ."" ,.".;."." .. ".j. "· ............ ",· .... ,,,· .. ·1 

: :'" .: . :. : ; j : j j .~ : 

'pp' " .. ", /1, D,' .... ": T T 
• j:. ":",:" .. ,,Z!\<": :/:'~i11'J , 

ENG FORM 5056-R, AUG 94 



                J-33     

HTRW DRI LU N G LOG (-CO-NT-INU-AT-IO-N-SH-EE-oT)-~_o-------.co:""o~1""'J=uo± 
IPROJEii, -'I""N8PE7 kUCh a;r- 8Ho~ ~ trf 

55111 

100 



                J-34     

H 

DESCR!Pl10N OF MATI:RIALS 

I') 
OR Cg~OX~NQ. f""''''''1Q.1 BlUW CQUf/T 

(g) 

I 1 

I 

14 

15 

b I" I 

17 

I f' i~_ tOUCSI7 4n6' St'WO, 

brtt):', WOOO, WlWret 0 510316 
b4S ~t q t~~.fII'Yl-t-\a11 P 'iittic ),t--'-~--I--"--'::'-=-i 
LOOJ6\ WI51 

ENG FORM 5056A-R, AUG 94 . 



                J-35     

I I 

D 
,. 

ENG 

DESCRIPTIDN OF MA1ERIAlS 

(e) 

fUrnuh.-bflWitJ tllUf, f"rfU{; 

JltIVtJ1 S'I H I -(li,t: j/tJvO 
So P7, IM1..Jl ttl) / 

AUG 

\ b() 



                J-36     

13. DEPTH DRILLED INTO ROCK rJ I A ,~ 

• CCMr tJ. i A 'ORILLING 

. 14. , OF HOLE ;;lB. b 

, rA , ,,1., 
. 

221 

- - I - I 

ENG FORM 5050-R, AUG 94 



                J-37     

n I "V V U '"' I L.. L U\llj L U l:;i (CONTINUATION SHEET) 
IPKWc~1 

~D 
~ D!::PTH OESCRIPTION OPMATERIALS 

I-----'(~') --+-,"~~' -1--- Ie) 

0= N 0 i!ecoo~ 
:.: 

1-= 
: 
: 

FID 7{q1 

7r:/{/ 

/;).0 7S6& 
----1-----

- HQtE.NUMBEih 
':fitl-J 



                J-38     

HI KVV LJRILUNG LOG 

I 1 

I 

14 

I 

17 

I 

I FORM 

DESCRIPTION OF MA itRlAl..S 

I') 

AUG 94 



                J-39     

HTRW DRILLING LOG (CONTINUATION SHEET) 

DEPTH DESCRIPTION OF MATERIALS 

I') (b) 

'Z 

~4 

i2eolj/)"b/tJ#n clayl 
~n->E.S;qAlO 7rtfCoJtIi ., I a5 

<:t -f/l e:: JJ7u:J, 
,/JttJIJJ- (tt) 

i6 

27 

FORM AUG 94 

fLo 

/.,lJ 

RJ 
XJ 

/,973 

7/76 

71 &7 

IPc)L!3 

7LJ ~~I-m'-If 
7IJ_"",~ 
7tj '"t:I_IH-'. 

70 '-.lq-I'ffl-l( 

J2-
(-Jr.:r) 734!j 



                J-40     

I \3. DEPTH PRJllEO IN ro ROCK 

. tJJA ';;'DEPTH 

,", ... V' ., 

19, ' -
VOC METALS . I I Q I Ht" '''''",",'e I 

~~~~~I':lK~iji~t=::~_~:=:I=='~=~;~::~1=~~~~iIIIiiIIIIIIIII,' . ____ I ___ ~~&· 
LOGATIONSKETCHICOMMENTS ~ "': ," "";~t: ~::;';"'~ ~~' Ci" """ "': ,.,,',.'" "" " .. ,'." ,~ ... ", .. "." .. "", ... ",.;"",,, ... ,, " .. ~; 1'" 

'';'''''':''::'''1''' "" ..... " , ;,,, .. " ... ,, ,··,"'·,;""·'· .... 0"'" ~ ~/Ji '" 
'\1 Y ')r X k Y 

I" .. ",C .. "" ... " .... ",."', •• ,, • .:"".: ... J~,'-- ... ;." .. :".,,: """'"." ,,,',,. " ..... """",'""... ...... : ". 

ENG FORM 5056 .. R, AUG 94 



                J-41     

LOG 

DEPTH DtSCRJPTJON Of MATERIALS 

I') (b) 

, , 

a,>
Cr6Tei/ Mut''''"~?'A.O; '/00 1.,;;.::z5 

4 /oOJoJIh<>IJ7 , +---+----t 

6 

)~1~O Fitl: ('OvrJ6 ~tf:/fj.DWp, 73ft( )t;O ldlJre 'lJ-r~ 9/113, 
7 .-fI+i.), /f.W6/ /J1f)/:n 

iwoplrdo 

&0 7J'I3 '} 1') ~(p 
d).S 

110 J?ecO{)~ /Uc) 

FORM ,AUG 94 



                J-42     

n I f'\YY U!"'\,ILLlNlj LUC3 

(a) 

t> II 

DEPTH DESCRIPTION OF MAIERIALS 

~) 

I 1 

I 

14 

I 

17 

I 

I 

(oi 

J Co...kk....L PM .J'1npf 
tJr."4 91,,:>.,f1 I06.J..ti'-/i?<dfJr //7:).. 



                J-43     

HTRW DRILLINGlOG (CONTINUATION SHEET) ..... ".!':."YMBER 

PROJECT .. . ... _. ··1· :"SPECTOR J/ 71. _=/ ;.::~ ... - ---m_l~ :('HE" 

K-rw~/-'£"v~ :"ttl!'tp'f' 

. 

PROJECT 

L......-~··-·····-_--,.· ____ ~ _______ m •• __ ~_. /Vt:rMG FORM 5056A-R, AUG 94 

. ... _.-

IHO~;~~_· __ 



                J-44     

LOG (CONTINUATION SHEET) 

OESCRIPTION OF MATERtAlS 

lej 
(oj 

J7 

3 

3 



                J-45     

,", DEPT»' J 9. 8 I 

filA 
": JR VOl' M"Al.5 I OTHER ISPECIFY) • 

ENG FORM 5056·R, AUG 94 



                J-46     

DbPTH ()($CRIPTION OF MATffiIALS 

(oj 

No ~rau~ b" ~ '''7',) 'S021 
1 

/')41r i;l'iI/t'ffi ~..t; 0/9lIl11< ~ 
titgf 1e7.1t Ad" 

160 

171/' 1)4r1c..~ 6~ ftl1.tq 

::::JI:Wei ~0.9 
S;;qS-/u:)O~ _ V.4:r~p~; 

80 
/JZOIJ'r I 

/ 

<t (; ·4 
/00 '1bhv 

No i!t{,aJ~ 
fibRe 

7 

9 

ENG /0 



                J-47     

H LOG 

DEPTH DESCRIPTION OF MATlZRlAlS 
(a) (bl 

I 

I 

I 
--- 't---r~-""'-1 

.S/tfl 

FORM AUG 94 

'JJ-
05:!xJ 

~ 
~17.t>j &>Ito 

/;,. "'1-/'1. f/ ) 



                J-48     

ENG 

RW D LOG 

DEPTH DESCRIPTION OF MATERIALS 

'&2 

15 

27 

(C) 

:j JI''n-7P'ce ::7 tJ (' ;2.,.m. '17lI!.MJJi 

7lJ -S5 ;)Ar-b(l.l-I-J'O PUF<.J 

llf '&JJ...mr·(a(1lS-!//lJ 
7(..5 '"SIj-;'::1!-ICGb 

7l J-~er .P1h-I6UJi-/J<g~ 
S -@6 ')!fJ.. ~ac-.:l/j 

5056A-R, AUG 94 

o S15/ 



                J-49     

: HI RW DRILLING LOG DISTRICT JSvflAll> H:;;}UI~/1 

I" \NE~'i:~ _.' ,."" NC. 2.0..':' .• L,NGCU"':;:i:::.-;;...._ •• ......'1 ,..A SHEE
1
T '¥IEETS 

...... . t-N 1 . ."""-,,,.... OF ~ 

12. 
, /(,.$< I ."dEPTH' 

riTA 16. DEPTH IV 

1 17. U 

.' if/k 
., 

_ ' CORE BOXES til A 

VOCMETALS ~.' .. OT . . . . 121. • •• FfafliUiiii.. .~ . '. . Ill .. 
~~~M~ON~rf'l . . I 

..;. ;.... r - I 

LOCATION SKETCH/COMMENTS SCALE: !'ITS 

::::::I:.··I·~I::::[.:.:T.::I:::::~::.:.~:·ii..~i •• b~~CI:::::[:::::l::·:.l:··:T:::~:.:I::·::~:::::I:::::r.:::I·:·::l: ..... ,"j· .. ·· ... ':4·"'J[ . 
..... ..... ~ ... 1J ..... : ..... L. .. .:. .... ~ ..... :.'K: ... .L .... ; ..... , ... '* .... ~ ..... T .... f .. ~.I ..... ! ... ··j· .... T ... ) .... l.··) .. X\ ... + ..... ; .... :' j ......... .. 

j.. ''': D - " "i" _:. T , ;1J! I';; ; ';. ' ".",: 
. 'V:llhr.'''J''· . . , , ' . . . I .. · •... .. i.... "/:1J-f7~"r"'" It;Rf·f·j'' .... r j: ;: .... ! ..... , ..... 

..... .. .....: 
: 

I· .... · ,.., ..... , .................... , ..... :..: ..... ~ ...... , ..... :.. .. , .... j..... .... ..... .... .. ........ ; · .... :· .... , .. · .. ,· .... ·1 . ;.--" =- -. ... =.. . : I ,... ..... ..... ...,..... , ..... .. 
I .. ·'·· .. ·; .... ~iv:-ii;.;~ IlfWJ. :J4i /I j .......... ·i· .. ······' .. · .... , .............. . 

...... !'.>' ... .~ .. ~ L.... .... .... .. .. ; ..... ;.... .. ..... .... .... .. . 
. /. . 

...... ;.... ....... ; ... '/ ; ... , ..... ; ........ :..... ... , ......... : ... : ..... " ..... ; ..... ; " ................. .. 

...... ./ .. , ..... ,.. . ... ; ......... , ...... , .......... ,..... ... .. ...... ; ..... ; ..... , ..... , ...... ; ..... ; .. 
I .. '- .. ;........ .. ,.. .. ......... '" ~,,,,,,,,,,, .... : .... ;· .. · .. i· .... i .. ··,· .... ··; ...... i· .. • .. i.· .. ·i ..... , .... · 

~~- /,... . .. Jl.DJ:~';' .. , ....;.. . ..... , .. .. 
I ... ~ ..... ;: .... : ...... ' ....•••• :..... .:; , :... ............ .. .. , ....... , ..... ; ..... : ..... : ...••••• 

.....L··~ .... ·i· .... ····>·L ... , ..... i .. :~: -iA/: q. : J.; . ·:: ..... : ... ; ..... i...... . ..· .. i ...... 
j : : , . j : , ~ !: :.::'::,.:,: .: . 

··· .. '!· .... : .. T .. ~ .... : i : i : l: :: !:; j l .... ·!· .. ·!· .... j .. ·: .. ? .... >· r' .... 
· .... r .. i .... L 

.. :: : . :: . : "'~"T"'T""~""!,";'i""'j; 

ENG FORM 5056-R, AUG 94 



                J-50     

HTRW DRILLING LOG HOlE NUMBER 
(CONTINUAT:ON SHEET) :;lit/-I] 
""PeCTOR 1m V- \'sch'Eir SH~' OF )"'2T 

PROJ\::GT 

r.u"""rr--~--:--------_--L···'r""IIilll'"'~OACC~R;-;Ji.i_ I;:;;;NGr;G""EO~TEii.CH~. ::';:Iii l4MALYTIOAI~ ::1-' M:t:At. ~~72c 
DEPTIi OESOfUPTIONOFMATERlAU::l I ~T:" OR BOX NO, !sAMPI,..ENO. 5l0WCOUNT e~"r 

(8) (b) io) I idl lS' (8) 'B ' (~(n) (n) I-------t------no -::-i-----............ ~-~ ..... -___j-...:..:..c"::_\__~... ... .-r----------..... --

LO I.-

Nb ~ No1? [O.)~ ~ 

1 

2 fit=~ ........ (/ ...... ,~.'. -_~oIZ.r_I11II_Ii6r-_-!- IPs 7J. 
p.Ll.(/ ('rIh(:'re-7t:5; 1(IQf~ /)te

7 
>-'=-I-"-'''-----i 

3 

4 

5 

6 

7 

8 

9 

fu!' S'i n; .5 A1r"/ 1'nI~li' t:It~ 
tvar ... c",~ 1'/"4' .,{t6r'S/II~IHlJ 
/~lJi 1l16/b 

fill) ('(kfr.lF../ fo~ .1";1#" 
el.!.I'4~6N, /~17t0lJ7 

No 12f(,ov~ 

6131/ 

/t./6 

I.x> hbf? 

No f.ft ~ 

. 

IP~OJEi~-"'-------'---------···········---· ---L--....... -~----'---____ -L~_~. --:THOLE N0IR f-J J 

~= -- ;---~--~. ---------.--~ ENG IOORM5056A-R;AUG 94 



                J-51     

- ,"----+---""'1 

No ~. l.o\l~ 

JpeI b¥ll 
IJcdJu( tfY 

vl(,.(j·n "t) hflft, 
-

(}CtJ ?S~ t~lf4L JJ-
, (/t-I'1') 7VtJ 3 

it) '931 '1 



                J-52     

1 •. vcn n ) ElAFO~U,' , 

~1.A 
14. ,urAL""r .vrHOlE.;,.{O, d -I' . '0' 

rJ/~ 
16. 19. jorAL' "tA 141) -

IFOR' vae MtrA", , , I ~~: 
!JIM ~ -- - 1 .• 1 

~NW' . 'D - '. --' . ,., ~ 
LOCATION """'I ;; "<5 SCALE: (I1TS ~---i 

: ': " ... '" "T' , ...... : .. ');:::;.:;~ .. ~ .. ""'l~"i "": """, '" i"" " "'T'''' ''''''''',1,1 

1 ",' ,.: .. " .. ,; ~" ...... ":",,, .. " :,,,.. ""k VJ:;) I,",,!:, 1..\' :-,~, rY';'" "",: .. , "',, ,,' , .. " "',, '" ,,',,",),,"" ,,,',,'," ". ''''),'' ':'...-" .,,', ~J V 
I"" , .. :"""'",," .. ,, '"'' ,"" ,,: .. ,,' , .. , .. ,:,,>;:, .", .. " ": .. "";" ... :",,, """+ .>-: .. ,' <'" ,,:,,"'" "";" .... ,;., /0"" .... , .. ," "'" '''''' 

"",,,,,,,,.,,,.,, " " ..,,""''',.. ... ,,,,,>,,,,,,,,,,,, .. ,,. ,,''''','' .. .... , 

ENG FORM 5056-R, AUG 94 



                J-53     

OEPTH DESCRiPTION Or MATEHrALs 
(a) (0) (oj 

---1---+---1 

. 5 

AJ 0 Re(1)\\~ NO 

6 

... -
FJJJ..' rv~ 5ttnO 5p.,r.'(J 7 

t!!!! . ( L I ~ tuIJi.($;) 
. I I ftp '{ fl/o /ttaJ C/ /J1/YJT f-J· ~1 '1 hOi 

Ir- s 

ENG 94 



                J-54     

H 

DEPTH DESCRIPTION OF MA. i ERlAts 
(0) 

I'Cln7loi <./6 fir,Jrn 
Jfi(//()OJ p<if.}PC 

I 1 

I~(( 
'/tJi/rJC <./-,{/J6' flf7vQ 

bnt,L.., /l?oV7,IIf!&J..JiF 

I 

I 

I 

I 

/8 

19 

ENG' 

A;Cff1!5 
, -t(JIIlM~ i'ul1!L11. ~ q-::
-lit m/J¥i 'harll?f t'CUll:J/Jr'''/ 

-iJllJ Ittid'!J: IJfJ/lm 

]i / 
') 7"'/1 



                J-55     

HTRW DRILLING LOGDIs1Rlcr 1?!JffALtJ 1:$;I~/E3 
1. 'X~~. 0' ;_. '-4~'eNJVr-' .. ~~';'"riL C~,ep'SHE~ OF ~m 

~~,b1l~thl~ '~}'1:A''''~' ..... 14.7"" ...... &1 ... , t-F.,rOM1·· .. . ,. • • NY 
~~ /)A7I/ =-ffoL 'U,,.K.' -iSt'OFD~L1;. A. 

AND I I r Ii lSI N'L/o1'11)1), J.4 e"'I!JIP5'lLfq .. .Jt.. 
f--_~ _____ ~~_---,9.SURFACE' 'lvl;' .. 

1' •. DEi'TH TO 
. 

IL/. /) I 
11. OTHEr< 

18. - <OF CORE BO!UiS "'" 

7: rfi'.if1iUrAti l'IIfAl 
:maN OF HOLE I ~! I 

vpe I~I OTHER lOT I I I i>',TOTAl CQRE 

ENG FORM 5056·R, AUG 94 



                J-56     

TRW 

DEI"TH DESCRIPTION OF MATERIALS 

(*} 

il!F j(/jtf!j (LI') Iufl51c ~J51 
7 

(,tS111 qln.sJ,m-e.tAL)) I~lk', 
<jS=0 1;).1./). 

fl10 I S7 J Q?j e-
I 

I) Iillho J3 
aiR I 8 leD 7 Hi) 

j.I 0 ~1¥'{Jue:e 1 /Jo 

. tI"r/ J'CVhr PlM>; 
Jlltj WVIJ'C 5"#Nb,.J?h; 

7/1/7 /J;VlJ T (u .. ) t ~o . 

ENG 94 



                J-57     

PROJECT 

g /' 

1./ /, 

I 1 

70 

14~--------------------t-----r-------r 
Be> #Om 15 lJoi>lII)t(f! IlJ () I 

Is -1/o-tF,£ .. 
, LV l.fL.fh"'", I r)j E7C1tJ ft 3 3 CIf 

~frll.- t'OuY1~}lr) 
/6 pllJ 12btA!r~I 0 ptJ/h 

tvrnple.; 7.0. (£HtJ IIntlc 'Slf) 

7(5 S'S-:JI'tI-13 (1.2 -).1)03)D 0 TcplP 
17 T[JS'Ib.j.~!J{ 11-/,1')0-:>'10\0 S rob (?i liP 

- 7US6 1#I1S{ ?:.-lj ')1::;61010 h r fhpli . 

7Lf Sf) J1i1-.!3 n -,') e'3.1o\0 

/6 7L5S.i:;,U1I!lt I-ft') (E\blO h 0 
70 5l;J7i11~/](~.4 -'i'i')t55160 1Ja..h 

19 

PROJECT·~ 



                J-58     

• 
. 

S. C I 
i DRILLED iNTO ROCK N I A 

14,' 
'OFHOLE !().S-\ 

1 •. TOTAL! II/A -
20 lei VOG METALS OTHER. I I I I '~/~ 

":~u~ = :!WELl: .... _I~_--I 
LOCATION SKETCH/COMMENTS SCALE: NTS 

j..... . T" j .... , ......... :, .. T .. ·T .. · ...... ·[ .... T .... l .. · .. r .... ·~~ .. [· : "'1': : : ~"J~l'" 

: .. : .... ~ .. ;.+ ~.(). : .. j ....... ; ... ·~·"·;"·"ir.Q"e"t'().:· : [ .. ·t.. : :': ... .... 
: . ; VI'\U- : , ,: ,) to.<" I : : : .: ,:: I ..... ", ........................ _... .. .......... [.:lr.w... .. ......................................................... .. 
: :: j :::: l: :: :::::::::: 

.:::::Si .. f:::J: .... · .. · V-: ' ,,: ",: : : '~. ' 1)(, : .... :.: .. ~ ...... [···J:X!:::J::::x.! .... ;.X:: .. '·· .. 
. . : ; , : l ,:: ...... +. .. :: ..... : ...... : ..; .............. : 

: . ..: i ',r-...... , ...... , ..... , ..... : ..... ,,, ... + ............ : ............ · .. ·c· .... ; .. · .,.... : ... , ..... .. ··; .... ·"· .... ·, .... : .. · .. ,· .... , ...... :·;r...·, .. · .. r· .. ·,· .. ··' .. ···1 

.; .... ,: ..... i ..... ':....... . ..!. 4 ..J A ,-.10. .. ;..... ...:..... ....... , ...... ·· .. i ..... , ...... , ..... , ..... ; ..... i .. , .... , ...... , .......... , ......... .. 
/ 

... 

.. ..j .... ; ......................... ~...... ..... , ............... " ...... , ...... ,... .. ... ; ...... , ..... , .... ,<; ..... : .. "": .... , .............. .. 

I ...... ~ ...... : .. · ............ ,... .. ...... :.. ...... .. .. :.. .. .... . 
. / ~ ... : .... v : 

.... ( .. , ..... ,.... .. .......... ;.... . ...... ........ ti: ".'" :.:. .. . 
.... :.. !. .... .,..... .... . ...... .( .... .... JI :~ ~ ... ; ..... i ...... 1 

...... ). • ... ,..... ... ': . j ................ : .,' ...... .. 

.... j ...... ; ... ;: jl .:f.,R .. :J.y ... , ...... ~ ..... ; ... . 1 ..... i ..... ; ...... \ ......... : ..... i. . : "" :: ... : ..... ; ..... , 

..... : ... .I .... L .. "L .... ;.) ..... \ .... L ... L ... ; ..... l ... ,.; ..... \ .. ·.!. .... I .. :).····;·····: ..... :· .... L....;... : ... : .: ......... . 
: : j :: :::.:: : j:. ;:' ': . : .. O,'n ' ... Q'P,'bt£h ... ; .. i :. T"'\ T"l ,T ,. -:r'" 

: .... I r .. '.... ','" l ' , : T .,. 
.......;..... ..... : ~~l(\(if,i( .. · .......... ; ... ; .... , .... : .... [ ..... ( .. ; 

ENG FORM 5056·R, AUG 94 



                J-59     

3 ! 

1.90 lOp \,~ 5 I ~() lf1 5-=tn ! /'[p-'l.I) 
; Sut~SU1J~ 

So !i] 51- ;;J.\·3.\') 5~1f ~ 

, , 

thjh; ~ Bo if3'3D ~,\.ln 5)11 b 

I 
HOLE NO . II 

~~~~"~~~~=---~--~"""""~~---------~--~~ __ ~AI·1Y ENG FORM 5056A·R, AUG 94 



                J-60     

HOlE NUMBER 
i I. I I f'\..VV UI""i..ILL.II\I~ LU\S (CONTINUATION SHEET) 

71H-JIL : PROJECT 
SKi:ET SHEET 

3 oF3 . '7N'li 
YncAl, fluN. $T.t"1X - DEPTH DESCRIPTION OF MATERIALS 

~f'P'£NO, B !DWCOUNT 

~~ (a; itt} (e) 
(n (g; 10 

C!/(\1!nlC)' ~ ~Ie~paq~ ~ ftL 

50Ralh l' J1JUIJI EJ /'.J1 AJ~ 

I 1 

JJ6h;s: ..... 
-WtcJ-ha-;t: J"linrJy I J,2 d? 

.?>b \1 I 2 
- PI/} Ill/) tit", .' ,O;1fJhI 

o MI mil It fl tllll9.' ! /) IIlJ:f;; 
!'h II'V 

I 3 -Qelu.Jl1/ hle:7@) It; . .j"'-(I 

~()lt iJ (1M /tIIlf1lfhvJ 
7t(Sf -::r11 I-II{ Il"-)'I~O 

14 7lf-Si!r7f.1 f -/1/ I "~(P) 03 <1 10 
7U-J!J -:TI/ J -II! t'?,·I-tfj (J3 9/D h(J 7lf -S{j ~.]r1 I - II/ ( f·q ') Gl3" 10 hr 

15 7U-SB :11} 1- /I/(").f·3./~OJo /0 JIJ ')4-/lJJ:l .1'/.1 ))IC by ~ 

16 

17 

19 

PROJECT 
o 

HOLE NO 
~~.~--c--~-.-........ -~~-_ --.... -_ -.~ ____ L._7111-/t/7...-'-. ~ .... __ 

ENG FORM 5056A-R, AUG 94 



                J-61     

I H'j KW DRILLlf\!G L09 ""TRleT Ji1oflAlO :rill-I.} 

11!kT/lf 
! 16 DEPTH TO , ",' 1~,""AFTERDRIlLING 

11. ~~I~~~'~~"mm--------~~ rJjA 
::J. :1.._0' 

lB. I I 

~ IA -
2D. 

WFHO~ 

- - I -
LOCATION SKETCH/coMMENTS SCALE: tJTS 
...... : ...... ~ ..... ! ..... : : ti. ~:~ :~ j_ .. : .... '· .. ·; .... ·: .... ·~·· .. ·r .. ·T .... ~··T .. ··: .... :··· .. ·r .... ·:· .. ' .... r .... : ...... : ..... [' .... :.T'~ .... 
....... \. : : ' : 11-+,,,\ J:t:-;~.dA::, ... l;: .[-.... ,'re i:.,,' i : ... ~ .... : .. : ,:" '";'''~''''''~:''' 

y, .I ..... ; ... .. ><~ ........... ; ... I.:\. i..... :, .. .. ,.1." .... :.......;... , .. · .. ·: .. · .. ·'· .. · .. 1 

I· .... ·,,' .... · ·; .. c··; ........ · .... ; ...... i· ............ . ·i .... ··: ...... ; .. · ........ ..;. .,.. . ..... , ..... .. 

ENG FORM 5056,R, AUG 94 



                J-62     

H RWDR 

DI!f'TH 

(a) (b) 

$" 

DESCRIPTION OF MAtERIALS 

(c) 

nl i, • i~ on .... " 
N ,,1In1C flvt1!'er 
/'>1af rr I 

fiiI·('rJ ' p' 1.J(.)1:; .J, 115 5~/J(J 

fcJfC}S 7l;; lAs 17 
~ /);1aIJ7 " / 

))0 l(tW~ 

FORM. 94 

"If % {po IPJ8 '{,tf-J I 

IPms-

dO &>;JS'Y 

/VoJ, 

/~ IS-



                J-63     

HTRW DRILLING LOG (CONTINUATION SHEET) 
PROJEGr ..... ~ ~~.-~"""'~..,---~ 

-,elJj-r--..,..---~-- ..... ___ ~ FiiilliScRfi~~~~~~ti<::=~ 'fUN. ST!f7X 
- DEPTH IlESCRIPTIONOF IAATERIAlS _~ 

( CDt->(h_"'I"). l' tal (b) (e) 9) 

10 

,1 -; /7//' f'()l.IfJ(;cf -JOG Sdolfl.>/ 

~AAV:ftcl~.f~ phJ~!Jll1Sr)1 
"rICK.1 l"'trO I InC)lJ/ 

, 

14 nil 'Jh'no, t4ae .5/?'7U(;' 

t:VI-;)..f2 s;...r.,,'.?, tu«;~ tit f~) I 
tl;'( fF /If'~ ... f;6~, /1l-dl'fl) r 

I 5 77C,e I i1DPr /r,tf117 

Jo" 16--+~_ 

IDe> 7Jlf'i 

110 7001 

JoO b133 

17 )Jc> R~tZ>6 ~_..I--.._ r· l.J6_kb-t-~ __ ---....i 

/jJ.!,rC><->rf8 oj }/1~ S"""'~ 
I ~(/ fir I /'c I~ 1VIlJ1?J c.4 01 /L/O · 68,)0 I I 

18. '1/r7~r,SI6tq ~ ~RI I----,------t 

Po/J/ -KIn 
/9 

ISO 7/13 

E~IG FORM 5056A·R, AUG 94 
---_ .. _ .. -.... -~ ..... ~ ....... ~--~ .. --

b.lvukoSUj). lP~ _ 
/'l.r-/8.,,-j ;;;-11..0(;) 



                J-64     

HTRWD 

DEPTH DESCRIPTION OF MATERIALS 
(.) (b) lei 

~D fe£wur Alp 

a1 

~ /t. D r;;n ,-
t. 

SitNa; 1/ cl;)') 1tfI/ t <; 
&~f 
tI!ff OJ,IJ I@ cJ;) 

lP /Uc>1OS: 
--U .. -=~' St'o'/I 

/p /1' <fi"a}"'f: 0 #"nt 
'l4 

~ 
/"'1<''''1 

J>,4mflk. :7001'h?_ 
7C J -JS ~.m?.(.I'( l 2- 'I· d (f 3 

7C J S~;::H(r/r(/H-llir SUO· 4-?6 
7c 5 S6 ~81-1.r (b. r· (t < b (( 1/ 

7t:J S!;..7.-1/- "..rOll. (" -(f.l. 

a7 7CJ61/!;:;;;"~ I'r<14--l Ci'1r3 
7CJS6 7 /1I- IJ (Q2-(-d.}:) 

FORM 5056A-R, AUG 94 



                J-65     

I 13. DEPTH I I 

tJ1A 1 ' •·

D
.
EPTH .II A 'DRILLING 

;GFHOLE 

I 

tJlA -
'" S I rrClf~ ~~lS~ ITHER~'ECIFY) I I 1

21
. YIJ/At. 

I " ",ocuomON OF HOlE -~ 1 MoNl1'6RINi:iWEiL lOTI 

- 1 - 1 ~ I 

,">r" '::.:.;;' ; "' .... - ; ........... ':.:;: ............... .. 
V .... : ...... ..... ; ......... : .. : ....-....... . .... ;..... ..... , ... ; .. :'>.. • .... , .. 

t\/l ('''It)' F ) ,"'; -: _. 1 : 
, ...... \1., :f l5'f \i 'jL'+5\',"\" : ...... , ~·~·~·;·)~)r .. ·ii .. · .. ' .. .. ·· .. t: .. .. 

,..... J" .. : ........ It;;· "\," ."\....... .... .......... , .... : 
\ , :"". ......... .-:~ .. ,." ,,-:-I',v.:.L.~j\ ...... \, .... : ........... ,.: R'1l X : 
"', 'V' ~,.......:.. .) . - . 

'- ; ....... , ' .... ,. ...... T .... ": ; ;"'T~; '·T··.'- ' ; .....:.: ...... ' \ .. .. 
. .....,.- .. , ...... ' ... , , ... , ... " ............ . ...... .: ..... ,:T'::::::::L,:C::r:T::IJjI;~:: r:::r:::r:T·· .. : .. ··r .. T ' j ~ .'" ... ,.......~~ .. , .... . 
. . • . . . . . , , . • . . . . j :. -~., . 

••• : ..... : .... : ....... ~. :':,:' •• ;- ... ~ ..... : .... : ..... j ........... : .... : .... ; ... .. 

.. , .... ..... , .. :.. .., , :7 0l.1 _, r) "'1''' :··;· .... j .... ) .... ·r' .. l· .. : . I 

................ :... .... .. ... ,...... ..... ..... ... .. 1t1.1· .. ··I~............... , , 

I .... ··:· .. , .. , .... ·".. .. .. 'I .... ' ................ , ................. , ...... :.... ..... .... .... : :: j .,. i 

, . , . . 

~ln>AJ LF- Bui1M..t' 'j)...." IVS/2.AP feo">0G{ HO .EI ~I _I (P I 
ENG FORM 5056·R, AUG 94 



                J-66     

ENG-FORM 5056A-R,AUG 94 



                J-67     

HTRW DRILLING LOG (CONTINUATION SHEET) 
.~~----~~~,--

I 1 

12 

tV 0 12€a>\)~ IW .~ 
j 3 

h r\-~wJ<.. Flil. flt1)·}S\\~Of ~~ 
Q\QO \o,Sb3 • 13-/..-14. L \ i }f:;J::; 

~ \ li:ofS& 'l-P(\2 .sAUD, . 10:333 14 

knSte L~ IA~1 P tule'"1 /IsiI )4 mull '~ 
. ~ -IS:'V) ':JSlf8 b O(\~I'I,)aS'el 0\0'507 1~6 )J, 15, 15 

16 \DO <ii, 2~S 

1.}0 KeCDJtiU1 }JO ~f 17 

19~.~ ________________ ~ ____ ~ ____ ~ 



                J-68     

· 

HTRW DRILLING LOG 10lSlRICT ]?;;{,/Alo I;~u\,:,'l I 

!,. J::.."1::,,;.. ""~)r 12DRIlIJ~GONJ~:""". _" C(';,t/? ISHE~T OF ;!)EETS 

Illt,~~ 1~ IIL~t .!..~,'" -?U.f/(~.2 4'7-;;~" 'A&'U=, f')~Ab .. .i.. 'JNY i 

~m:ILLE ~ '\=e{'( ~ ,.1 111.0 d.-D 1>'" ; II> .' 

:N~lZ!;",;'.~~,;WE80\.~~UNG W • . I • HO""N';:',:'O'l' \ 4 4 bl E""~ 1)8 2>L y ~ I 
,'5' m#", ~ </,- r/1/&lik #..J I i 

~------------------------~I~~b\lD 'OOS~13~~\6 \11~ 

i 1$. DEf'TH ORlLED '"~ N I A 
14.TOTALDEPlHOF~OlE tD < D I 

1.. '" , II/A 
I FOR Of EMICAL, .. V9C -. OTHER lS~GIFY) : OTHER !S""CIFY) I" .. 

till - 'Nt'" 
' ••• I 

I 'WEll 

'''5 - -
LOCATION SKETCH/COMMENTS SCALE: NTS 

, ','" ., . , ...... ,"··'¥J"'A' .. ":.s, .. ,· .. ,,·O' .. e..t it,·\, ... ,... : .. ,; .... ,' .. , I h) , .... , .. 

, ..... ,',\;, .......... ,.... ..~V , ,..,j- y .... " .. "" .... , ..... " .. \ /!'''' '[+" ..... + f~/' ' ... 
I,,! .. 't- "', , ....... ~. , ' ' ,"'''' .... , ''." .... ",:-- .. ,r .. : .. ", .... ·+ ..... : .. .. 
, ..... ,!, .... ',";"""" , .. ","i"" , .... :" ... c ..... :---.+ .. ' , '" , .. ,",.,,", .... , 

, 

':':::~"' ..... ",. ,,,.,"'''::' '" , ~'i!f: ;'~ .,.:;.:' .. '".''' '!" ... "',::,::,':'::,: .. ':...... , , ! .... \" 

, .... ".'.""."",: .... " " .. , .............. , .. " .. , ................ · .... L", .... ·f.. ; ; .... ,i ...... : .. + .... ! .... ,j .. 
'''''' ,i .. " T: ::' :::::: r: ::r, ::.~::: 'l", .. i .. , .. 1""""""'",, ','" ,',"" L" 1"" ,+ .. ,','" L, .. ! .. ", 1 ..... 1 ' '::\: :::: ,::::\::::'11:3"":;::r:::::' -::]:::,: , , , , : , , : : : , : : : : , : , , : :~;-r I} I ;.. , , : ! ' ,,..,, +"",~ ... ,.~ ... , .," ·1·, .... ~""'.~, .... ;" ... ; ... " ~ ..... -r '" .+ ... ~ ..... ~ .... ' + .. , '+'''''~' .. ,.~., , .. ; .. ", + ..... ~ · .... r .. : ..... ~."'.~ ....... , .. +": . 
"".,.: ...... :,. :, . ..l ..... ! .. ,J ... ,i. ..... l .... L ... : ..... ! ..... i. .... L .. ..l .... L .. L ... : , "j..' , : .... .:.",:, ..... : ...... , 

: : : , : , : : : : , ..i- ' " ~, "'-L,...;r--",,: .i. 
...... , ...... , .... ".... ' .. ,: .. ,' .. ,i .... ,; ...... :,"'; ... ,; .... i .. , ...... , .. · .. r ' ;' : ' , : : :)' 
.... : '! ... ~ ......... ,f .... ·; ........ ', .. : ... ' '''''''7':'''''''! : t, ty{'j ;y,j "., CH: : : '~' '1"'''' 

I ...... : ...... ,· .. , .. i........ ..., .. ;.. , .... :' .... ,;, , ....... '.:.fl '~·~"Z"'''· V'''''j'''' 
.' , -- " . , .... , .. , .. : ........... ! .... ,;', ... ! ;-- . : .. : --..::.:;.;.:- ......" ... ' : 

!, .. ~ .... " .... : .... ;... .., .. ", 'c ....... ,.,'."......... : 

: . '! : III L- '\ ' " .... ,' ...... '."",,,, " , .. "., ......... ":" .... ' .. ·":lIl':' .... ·''''' .... · ,,,,,, .......... : .... . .. , .. i .... ·, .. ,: l : : : ! ....... ,.., ' ! : : ! ........ ,.. r .. ...;...." .... .. 
: ,:: ::: 

ENG FORM 5056·R, AUG 94 



                J-69     

H 

('I 
DEPTH' DESCRIPTION OFMAfER1AU3 

~) 

No Ktt'bV~ 

1 

.;:) II' f/A:x) Ish b (/),).hJ C (a'1, 
-WI"'" lA:5f//fIMs, S!a..'j), 

6 ClDP I Snf'f' IlIbIS, 

7 
i?t!P,J!,-4Iowa Sflt: d~ 

"I t 
/hJ# 4#71 !raw 

=su..6·/VonttNf Jawe/kl(') 
=~- C/::M:J6 J;fN~ Jiff/ ( 
. hvlS!- eeL) 

9 e.eplsh-h(l)WrII tltuj I Son1G' 
S'1'trIft;1 trfA.tc 511 -Ira t t' 

-r1;nd1!d (;]/ (iP) 
~I'F ,fir tl/f/ tit) 

2 OF 

ORC5)1l!fs''.'':IKl. I"""P!'~'~. :BlO:W~CO:UN~r r~;;~~: 
(91 

f£1ri ~ 
Id,/; blCf-l 

9JbJJ-
~o lI3;;;D -';,19 b3ql 

I 

_ t." +0; foL/} I> ;0 hSlJO 

lOG l#db8 

/00 b:2S"7 

70 &, Ol;):) 

'io . It 1.f1R. 



                J-70     

HIKW DRILLING LOGDSTR'CT 7<".(j If) IH~ni~~~ 
'~ i': ,J ,'TjU~ .... ... " E~f~f1,c..,. .... . .. --=," c",ef. ISHE~T OF' "ns 

i~' ~~I.~+·.L"'2 :"~'iJ..·lfo/l~ TJ)~I. ,. '1\60 J .. t:, '[D!.JA •• ~. J '" Y 
Is' Dttitl Feffi',i'/ J/;-')I) 1), 
· , " '. ~ ,.'ovc~I"'loti.31f1(.f. 61 Eo. 1"fA57'l~.63 

1 '2. 
• 

: ". DEPTH , , 

14 .. 

· ".' 
20. 

) ROCK N /A 
, HOLE Ii. (') I 

, 
tJlA 

...... .. .. , .... i .... i .. · 

................. c ...... ! ..... , ...... , ..... , ... 

17. TERLEVEL 

UNU'O'U"~ 10. TOTAL' - tllA 
I/OC MEHles OTHER" ~,. .. - - -.-# 

, ""~L 9THER , 

·i .. ·, .... ·, ...... ,·· ... , ..... ,..... ..:. 

.. : .......... , ..... , ...... , ...... ; .......... -: (J ::;" -l8 : .' \ 
.... · .. 1 ...... ···, .... ·,· .... '· .. ···1,··..., .... ;····· ...................... ~..... ... ..... i .... ~ ..... ~ ... .. 
...... ..... , ..... ; ..... ; ........ ~. .., ..... , ..... ,. : ................ ,c ..... ,: .............. , ..... , ...... ,: ...... , .......... j... : .... , .... .. : , . . : : : : : , 
..... .."" ..... <:..... ..... ,.... ..........' ;~ .... ·l· .... i .... ·) .. ··\ .. ····i···+ .... r· .. ~· .. ·· 
"',' ::c: -; q ~ , ,. ;:.;:~:.)mF+" 
.............. ...... \ ','H .....-:J. ~ /1 . , , , 

..... ,., .~..., ..... __ _' <{ .... ..L .. ~ .... i..+ .. 

...... : : , , ... ~ ........ :,.... .. ............. ! ............... : .... • l ~ 3. .. ' .... ( .. ·i .. +· .. t .... +· 
· .... T·T·[·· .. T .... '· .. · .. r .. "[ : ' "T'" · .. ·j .. · .. : ..... ( .... t .. ·, .: ........ c ••• • .. ·:::::L::~::::::···I ... .. 
··:::r::T::::;·:::::T::T:J::.r:::::::::; .. :L::·::)~LIJ; J"':':' •. : .:::::::::...., ..... ,. ' .. 
I ...... "... .... .'. ..'. . . . .. ,.Ljf'..;lI!D : .... , ...... : ..... ; ... ..; .~ ..... ! .......... , .... . 

. . .... : ...... j .... ,:' I I l • I ~ I • I : : 

ENG FORM 5056-R, AUG 94 



                J-71     

HTRW DRILLING LOG (CONTINUATION SHEET) 
PRiSJEcT ._~ ______ _ 

: DEPTH DESCRiPTION OF MATERIAlS Nill YTIC>L ,....,..... _......!7l!T.tc: 
,P\-END. BLQWCOUNr (!~S' 

~) ('J (~(,J (h) I-'-'--I---'-i;-+------'-'-_ ...... _._ ...... -t--'-'-'''-,.-f-----'-'--=---+----''---t------j 

o )J 0 J2 ec U If ~ /flO RtC!. ,(/6"eLj 

'Id /' 

!PROJECT 
L _____ _ 

1 ... 

- F2.1i.:)),,-e:,e-bl1JlI'"l'j tty.v-t:,,~ b 
-. ill7/tf7I /G Inb ~ lbJof/1J'7s; laYl G . ""'s'!.:::---If---!'::...7:...:,3r!..;l>=---j 

I? ,11I1.>1J7 , JoF7 ---2 

/.,)0 6, fro fill: ~,j)W"'" C/~ t'(/VTJr;: 

f ne- s.?'ht.Ip /jr Mert 
3 1</1I);Orn6 J1/~ S-hitJ 

IVI.)! 

5 

i?e"PlJ'h bfllJlAJ oia.t,J(ff)U ~I 90 6'1 JS-
pce S)1t I Cwr:.J6.fltNY), 1-' "'-:""=---+":::"':-'-"--1 

~SI£Uj7i4)<.l C{Ift:IQ i'fIJI"A<j IN!fIkJllj, 
6 I /'hCI.J!-I.)r'f ft:t-) 

10 

ENG FORM 5056A-R, AUG 94 



                J-72     

3. 

113. DEPTH PRIUED I 

14~D~HOFHO~ n ,~ " 
a.O ( ~7f...' 

tJ)A . 'e' '_ ". ,aFC<lREBOXESr/ lA 
'FoR~ I vae METALS OTHER, 'I 121, 

....... , ..... ': ..... ; : ...... : :'.:: ... ,' .... " .. " '.;; ..... i ..... ,.·· .. , ..... ~ ..... , .... , ..... , ........ , ............. :' .... ::::;::::.::.:: .. ; .. :: .;::~::i iI H:r:.:::: ::: ::::..: : .. ::.':' 
... ~ ... 

: ·,· .... + .... ·:··· .. >/ .... b~~· .. .. 
··f .. · ... : ...... ; .. : .. ; .. ,r.; ..... ; ..... ; ..... : ..... ; ..... , ..... , ...... 

...... .. .. ,........ .... . ... 

............. ..... : :"i"."". l .... (T .. j : i . , ... .. 
"':""" . ; .. ·f .... T .. ·'· .... :· .... r·~· .. T .... '· .. ·T .. T ..... .. 

...... f ···[· .. !' .. ·l· .... ;···j ...... t· .... i .... ·j .. · .. j· .... :~·f:7L;·i ... I'T.: ... ; ... ; j ..... , ..... " ...... :: ... Y: :': : . . ...... .. 

....... ; .. i .... j .... +· . : ... ,,.,. ..... ... ...!.(L..... .(7. . .... i.· .. IJ.i.··;·aJ)··, .. 0fi1:?: .... , .. · .. ' .... ·i ... · .. 1 ..... · 
: ::: : ' :: : .. : ..... ; ...... :. : ................ : ........... : ...... : ..... : ..... , .... : .......... :...... ' ....... : ..... : ..... : ... .. 
..... :. ::::::.~: ...... ::.::. . ;; : .' ; . ....... , ...... :: ..... ,... ............. : : .... ::r ·· .. T .. ·! .... ·1' .. ·~ ... , . ":" : : 
....... , ..... ! .... , ...... : ...... , ..... ; ..... j ...... : ..... ; ...... ; ..... ; .• ; ...... ; ...... ; ...... , ..... j ..... ••• .. :Ie·.: ; : : : : .. ·; .... ;· .. i· .... 

\..,:: : i;: 
i ...... • .... • .. ...: ...... : ...... ; ..... ; ...... : ..... : ....... :.......... ........ . ,j ...... :, ....... 1 

: :: ..; ; 

ENG FORM 5056-R, AUG 94 



                J-73     

HI KW DRILLING LOG (CONTINUATION SHEET) 

ENG 

DEPTH DESCRIPTION OF MATERIALS 

lo} 

3~--------------____ -1 

4 

J2 ~ I JI}- PI()WlV c itvt JOnt F 

HI ttue J>1AJO, [,ourJE 
-=t5Ra./J) I 7lnG smtlJ, 
---l/J.on·'/~""O/J Crd.df:r wi 

91"1Uj 'n/J//'0//l10/J7' 
5 5/7ff{a) 

6 PtJo/J/r 6011./W clay/ 
.JO/nt: Sfl~~ ~ 
Si /C/J'tWG/ //2il~ 

COlf(J(S J)w'~ (Jrn.t 
7 • u' 

fhor!ha,5 mtJ/J:I-/)/l/; 
(ct 

5056A-R, AUG 

% -:)01& 

80 73dS-

60 7/S7P 

7/3'0 

~t9J 
:t 'MN 

~% (3-'1') 69b7-

/ 



                J-74     

• .. HT~W DRIL..UNG LQG IDISTRICT JSV~ IJ 7~U\,"~RclO 
1. AIi;;&c '- ,-r....... i 'it,j:;HVJ;' ~:=:'T-';!. c",ef: SHE~T Of S:;}T8 

14. TOTAJ. DEP1H OF HOLE '" "OVEL 

~.Ol ... ~~ 

1
22

•

11 

'10$5 ~'_ _ I - ~----1 
LOCATION SKETCH/CCMMENTS SCALE: tJTS 
", .... , .. ···r·····p····p .. ··'t -····,···- .. ~ .. ·'·f' .. ' , ....• .., ••• ,' :- .. "'r"'··.· .. ',""",' ...... "' .. ~ .. - ....... , ..... " ...... \" .. , ..• ····\· .. ··, ...... \··---·r· "1'····,·····,······1 

:' :::: n"-.::ir "":oti-M.,\· : : : : , , , , : : , , : : ... • /: 
I ....... : ....... :: ...... , •• ,.. . . . ".i ... ~~- .. ~~""·,t!.~~_ '" ; ..... ~ .... ,,;"' ... ; .. ,. ,;",.,;" ... ,J, .. -.,~, ..•• ;, ..•• ;, .... :, ""~" .. ,.> , .... i. '''~f.:'' AJII •. ; : .. ··1 

"<I 'I\.! ~ 'ic ~ ! ~ ~ ~ ~ !)( i !: ~ i ~ V--! i : 
........ : ... "... . .. j ..... j' "':"" '!'"'T":'" '~""i' .. "t' .. ~ ... '," "'j"'" i····j'· .. '[ ..... j"'" 1'" ''T'''':'' '''~' 1 1 
1 •••• 

4

• -:- .," •• ~ •• : ., ' •• ~.' ····1·····1'-·, 'T"" 'r'" ';' ····~'····T ... 'T" "'~"'"-~""'r' ,.' T ····T·'· .. ~ ... '.~". ";' ····T·····r-··:'~" "';""" l' '.~-
", ... ;'" ... . ...... ':""" '" "!, .. ,' i"" '~" ,. "~""'~ .:. '~:""~""'i""";'" ... j .....• ~.''''~''.'' 'j' .•.. +". ··~:····~·;,··i·····{······~ .. · .. ~' ... ' ~""'~' , ... , 
...... .._ ,. , ... ~ •......... ,~ ..... ~ ....• ~.,." ,~ ..... ~._. _~ ..... ~ ••... ~ ...... ~ .. , _.} ..... ~". "~"'" .j ... >4'~ ••••• ~ ..... ~ ••••• ~. __ ••• j ...... ~ ..... ?, .... ~." ,.~_ .. " 

., .• : JI.A'I-QI: : : : ; , : : : : : : : ; :': : , : 
.... ,:"""~ .... ,~",.,~.,,, '1"" .t'''''~'''' 'j""'~"'" r····t·····~··· ·~··-··(·"i· .. ··t··, .. ( ... ~. , ... ~. ""1'" ,.,~., ... ~ ..... ~., .. ·1·····t .. ··~·····~·· "'1" '··i· t

'" 

I i ,.J::.·.,: ••• I •• :l •• :::\::.:J:::::r:.::r •••• r:.:;::. I: •• .l..::.I.:::I.::J::::., •••• :r:::.r:::l:::::1 ::::.,:::·m"'''''~~'~ ~ 
: : : : : : : : : : : : : ; : : : : : e: :J:i\,.1 - Q 0: : 

;".. . , .. "j ... ; .... !..... ..... . ... ~ ~ , ;·~ .... ·-: .. · .. ! .. · .. !-- .. l·1 .. ·l .... :'.," , ... 
I· .. · .. ·'· .... ,:· ,," ... . " , .. ". ;: /\ :,,' : :" .",.,: : " .. ; ; : ; ..... !.. .... 

: :: : ~ ! : 

ENG FORM 5056-R, AUG 94 



                J-75     

DEPTH DESCRIPTION OF MATERIALS 

{'I {bl {ol 

1711,' {bulk fi!VP. t<AJ~ 
{~JI1 fll'lJtJ .fIde:. (£0. *)J, 
!rtU£ {vVW1 (oc,JE/71tyJI; 

7Yt:J· 
3 

(,% 
JIJIICJiJt /i,/G .3-4,D) 105] 

. 3(./r 4 I J-nl'f;thi(}. hi) liD '73(Ptj 

NO /Ua1u~ 
~ 

5 

Rb171J ~(IU/JC~..r;/t 
fiE J)'Jr.r 0 11/&' 

~,':j/"'t /tJO ':IS-WI 
6 

&), 

OrJJVi\l /'~/ 
fO C .fI1 t/ trd/G rm,JO / 

2 
7 V-,-ue-l /4%/l1t>IJt; 

), 

L{6'l 
(pI> '1IS] 

ENG FORM 5056A-R, AUG 94 



                J-76     

12. 

14 •• 

,.. 
20. 

/TO ROCK 

NIA 

NIA 
-D 1 

VDC 

-
. I 

"'fA 
19. 'fOTALI -

METALS Iv I'" - - - I 1 

-
LOCATION SKETCH/COMMENTS SCALE: [I1TS 

... : ':r:::: :::::::1.:: ::r:::: L::~i::iii5?:·I:~:6.@~{·L::T:::\1· ::::I:. · ..... i, ...... · .... • ''t'' ... ,:." ... ,'" .... ', ... ", ""\.,,, ... ,'. ... ~: ',iJ:: :.::' 
"N:. ~ .. : ....... ,,/.: ..... ,... .; ) .. ,... .. .. , ..... , ... ;.c .. i." .. 7 .......... ", ... ,'f, ................ LK ..... · ........ .. 

...... : ...... l .. : ....... , ..... ;....: :: ~: . .. ...... : ........ ;... ... : ............ ..; 
• .. ·· .. · .. ,· .... ' .. • .. ·1 ...... " .... ,.... . ... i ...... i ...... ~ ...... , .... + .... j ...... : .... ·; .. · .. i .... i· .... i .... · " ..... ,. .. .. ; ..... ",,'" I"" ,,: .... :..... ..... ... 

,;I -. r"., J I-~) 
...... , ..... , ..... ; ...... : .... -", ... q:H.,-" !,,' .. ;" ..... , ..... ,,, .. , ..... , ...... : .... ,,; ..... , ..... :. . .. i"" ..... ; .. ""l""'!'"'' : ..... ~ .... ", ..... ,. .. : ..... ; .. · .. 1 .......... 

: : ' .. " ... ,. ":".".,,,,,.: .. ,,.'.,, .... ; ...... ; ...... ' ........ ,,: ...... : ..... ". .. """ ... ""':"". :: ::::: ... + .... j .... . 
: ' ..... : ... j ......... 1 .... · ,..... . ..... ··"~"··~·"·l .... ·; .... ·~· .. + .... ·~ .. ...l .. i ..... ;" .... ~ ..... ~ .... : ..... j .... . 

. : .... J. ......... \ ... :: I::::: 1:: :': I:: :T::::I::::: 1: ::::r:::::::::[::: .1::.:: ;:::::I .::::t:::: I:::: [:::: T::: I:::: t :::::1:: :::1:: ::: r.::: I: j::: :r::' ;:::: : r::::' 
I ..... :: ...... t ... ..L ... .L ... L .... j, .... L ... [ ..... j, .... L ... ~ ..... i .... ~ ..... L ... l, .. j, ..... L ... : ..... L ... j, .... i" .. L ... L .... L ... ; ..... .L. .. ,L,. ~ 

,it.!!L!i;!L ,rLLliiTjfllt1L\,: 
::::: .,.::.: '[:::.:!::::: r'::: "::::1:::::[:::::[':::: r:::: I ::::1:::::[:::.::::':: i::':: 1:::: T::: r::: 1:'::.:::::: 1'::: I::: :1:::: 1::::: 1::. J::::::[:::' I:: :: l::::: r:::: . 
...... "····1· ... + ... ·1···· ·;·····t·· ... ~ ..... l ..... ! ..... ' ":" .. ·l·· ... : ..... : ..•... ! ..... t···· .! ..... : ... ·· ...... i······f ..... l ..... j .. ···1··· .. j .. .•. ; .... .L. ... : ..... j ..... i 

,. ••••• !, •••• ,; •• , ...... ". 'l" ... " .. , .•. ; •..... :;. ... ,.. ,,·t-",··;.,· .•. ; ...•• ,;" ... """ , ..... ~ ••.•.. : •.• " ': ..... , .. " .~ ...... :.",. ':, ••. '';i··'' ,t"" .~ ... ",,;._- • .;, ... ." ••• ,.! .. , .. " ..... . 

..... L.+ ... "" .. i ... :" '1""" .. ·1· L.; ...... [, ··I·~·o.FQ~·"1 ~LL.",,+ ". : .. " ;"".L .... ~"".; ... ; ....... . 
LROJ~T1bAJ Lr- Bu'ff'Il':' 'f)'J;$70:cr FiJS/l.AP PkJSECT I ~ -J I 
ENG FORM 5056-R. AUG 94 . 



                J-77     

~qh(S%8 II/ 
'1J~d. 

14-1.",') 
--'/U 

~tthu( ':?% ~ ., 

?J. (p .i.J .Ii ) 
80 lJq(Pf 

Ale> PIP>,' (~ , I 

l/lf> 



                J-78     

AND· 

~------~--------------~I~/~ljo ~2~, I,'~~/, ~~~ 
'" . ¥. '3 I 15. DEPT"' A .07" .1';'1\1 (our\ ... 

, .. ," 1 1 

.' /IIJA -
[;. 'e' ;,~tJ~'M~~ii5tt==~·= =J=:~=,we=LLE~~~~j~23~':"I-I'1 # 1111", 
iU"vAfltJN SKETCH/COMMENTS SCALE rn-S 

'!::,R' vo" MEIALS Oli· i OfH",,' I'" 

..... : ... " .... , ...... ,..... Ll:" ~, ''''r/ ', ...... ,... r· ........ ·~ .... ' , ............ , ...... " ..... !i~T' 
"\i : ~ ~·;'· .... t .. ::··i .. ... L: y .. L~~I?:'S.'.'l!>C~.:"¢fq1.L .. ,J,.f;, ....... , .. , ..... , .. V .. ·,· .. · .... · ~ ; .. : .... ...... if' ...... Y-il! ..... 

4,. : ,,,I'- ...... : .. ,.... .. .. i· .... ..,... : ... 
.. ,.... .... .., ..... " ..... : ...... ,..... .,... ..... ., ...... , ..... , ..... · .... i ...... : ...... ;, ..... , 

...... .-,. ", .... ·i .... · ........ , .... ·, .. ·.. .. .. , , ........ " .... ".... .. . .... ,.... " j.:z:;;+ t':- I <:j ,~.~ "!!!,:.??:'-

.. , .... :..... .. ... : ..... , ..... ,; ....... ,:" ........... :..... ..... .... ..... . .... , ............ i ......... ,,' ..... , ...... ,""""".,. .• ·., .... ·'.'.1". , ..... , ...... , ..... , ..... ! ..... , .. . 

....... ; .... , .................. ..... L.... .. ........... " ....... ,,,.. .... .. ............ ",.... .., .... .. 

... ........ :.. , ' ',. .. ...... ,.....' ·;· .. L<r (' <i··+=; .. , .. \ .. ·_{ .... i .. · 
::.: •••. :::::·':::::·· .. , ...... · ..... ,i ......... ·:' ... , ...... :,.: .... ·.,::·::'.::.·::.·:':.::·.·.:.,.·.·::.·~:G· .. , .i-r., .. ':.-t. .. '<· ... I_· .. : .. \l .. Ef·: ...... ' .... ·,~:::::!· .. :: .. (Yf~:j;.:C··· .. J.·,T::I",j . 
....... ; ...... , ...... ' ...... : ..... : ............. : ..... : ....... ,;, ... :.'.. .... .... j..... ...... : " //L, ~: ' : 

.. • .. , ..... , ...... <, ..... : ...... , ... , " .... , .... .... ·T .... ,.. . . ..... ..... : : T .... · 

.. . : 

.. ,.. ,: ...... , ....... , .... , . ' ........ ,..... 'j'" .... ·i·· .. r .. · · .. ·1.... . V· .... · :.. ... . 1 / ...... · .. : .... · .. ·f ....... ,. ' ......... , .... ~''' ... ··~ .. t.. .., ......... , .. 7" .. 

...... : ..... , ..... +.... : ·:· .... •· .. ·i .... ·! .. ·•· .. ·j .... ·~ .... : ..... : ................. j.::-:: ~ .. , ., ......... .. 

. ,: .. ,::r::r:'T::::!:::::r:::I::·.c.:, .. T::::C::::--::L:I,.. . : C:: .::::::..:::::.:, .::::c::, : .... i .... . 
: : : : : : : : : : I"'~ -i ...... :.... " J:: : :::: . : : • .J. : :i : : : 1'1 IV:'.) rl , 1. .: ::::: , ....... , ..... , ..... :... , ..' .. , .. ,........ . . , .... : ......... . 
:: : i ' : • : :. ': i j : : j , 

ENG FORM 5056,R, AUG 94 



                J-79     

HOLE NUMBER-[]TRW DR ILLlI'.J G L OG-,,,,,,(COpaN"ii'TIN;pUA_~TlTONTS7HETET) 
PROJECT-;:, w.A d:J:1:1:--.d2 

SHEET SI-:EE"I 

2 OF 

DEPTH DESCRIPTJON OF MAlE-RIALS 

(al (tl 

o 

2 

litt.; iM$e ~bJ1jWIV 1ZpSbIt; (PO 
3 01,I'1>1K 11741fe>e roof1e17Jj • r - ?7;h1aIJr , 

!l!t' SRK(J I cWr J6 .rI'lAJO Jrlllit:{ 
1,I/zA), l(tI.,fietASi-l, qlllSS) ,ii-JI:t", 

1d..6 (,03D 4 k,,4l(!f/ /)ted?' 

N~ 1<-" C (j" (j /2 ullfi'A( 

ef!TJl.rh-lrlJWA/ C'::J I 
~ ~f/O(P 

5 Jb.rn $7 .571 ~/ 1'n1i 
f'R1YtJ C'ov-r.:I8.Ji"7Nl' f 
7noral nwffliiv"Shffj 

liDO 
IJ7 (et) 

6'1310 
6 

7 96 

100 
8~~~~~~~1~~~R~/~~@~~a~,~t-----r---~1 

&tJ-IT7S 

-u,a~J.r"1KL7/32<7F . 
9..:: C;1lt11/1!1f- 1Jtq/1'by) ti:Jt/i7t-1/11/11/ 

- PI(} 2.>Cltl/r:;.' dfP,;, 

c ... _ ~ .... __ ... ~--=-= :::--__ _ 
ENG FORM 5056A-R, AUG 94 

""L'(TICAL , M.:r: .... .....:!!ATb:. 
~PLENO. BLOWcoUNT e~~ 

(f) (9) ___ (h_) __ _ 

q;19117) /lJ,l/I/3 
(J.)J.~') 

rh 01~2 
J. r· '3 .IS') 

. B =I%nl 
(Si3 .",~I) 

tmu{ 7?4 
(";3-1, ~; ) 3Itfj 



                J-80     

"';" "'1'" ''1'''''1'' ...•. ,,,.,,.... .,"".,."" 

.... I~·l , .. !".",,, 
; 1 ..... ~ .. " .. , ... ,,; J(; 

••..• ;. ,,!, .... :' 

..... ~. 
""'J''''';'''' ; 

. ' 

" ... TIft,:.. ~'i:mrtm.mtEi 
...... : 

" ... ; ..... ~ , ...... ,: .... "~'" " 

...... ~,." .... ~.' ..... ,:,' .. ,.... . . 
"

": ... "',, ... : : .':.... . , . ,T; .... 

. , ..... : ....... ~,' .... ":, . ' .. ",,,,,,': : ) .. ,<i.~'1:1-~)l~:~,~?;f' 
.. ,,~ ... ,,: ;"","" 

".,,!.... " .... 
. ,,"', ... ":" ... ,. ... "f"'"!''''' .,"'+..... . . 

".,':," , ... ;. ,. .., "!," ... j,,,,, .,., "';, .... : 
,. '?" . 

.... ,."".: +··.iii{r-~~;;F;I"'····"······ 
;++.,':rLLE~tlFFF·';'''''''''';' 

'~"'" . 

. ... .... T····f···· 



                J-81     

7 

DESPRIPTION OF' ~TERV,I,.S 
(oj 

1}!.!: J; %. II S~ /'cJJifC; 

O-p/id mu()I.J~1 ' 

'-'1S" fa::I5: r71:fis-r 
/ I 

-~" 

t.Jo fi<p<J~ 

---_. 

~' "B)&.ea:u:rl3-" ~G 
9m'1~~C~ 
tJc.cq kxJJt; I7lCYJ7 

AftJ k;;couo-.ey 

FOHM AUG 94 

100 7Jt.{6 

/20 6~7a. 

jd.) 7(/1) 

IJ() 

711;; 8.J-Sy .::.----
79ft" 

.,;)t::0 gJ80 /10 ----7 JS] 



                J-82     

DEPTH DESCRl?11ON OF MATERIALS 

lal (h) 
(C) 

~ jJltwI'-5 
wI 

I 1 1}1 f 1'bui:Jt5 ~c ..99nc; 

7r(bCJ .q 6nee ~ / 
.!Is,q'J1 ~G/ P1(J/ft 

1.;)0 72Q'l ---

AJ<f k'eea 1It5'rtj i 

: Ab 

titt.. B2.::;lqit 6~~ 
73 ~,,~ It.o .-I;tf3(P hS71 

617C.t:j 
I 

<&e7 

'7~ ImJh 617/w./J ?~ 
<3 0 l.?fdi> , t7 SFhft;-~ 'flIt-

e S"ltnol-fJN..a .r1t~J 
~/..e0-~ (;D 

t,rb8 JiJf'77tn4JI I'tfJ r 

o 80 /)l4..f@/6.ot 

17 

FORM 5056A-R, AUG 94 



                J-83     

HTRW DRILLING LOG 
DISTRICT 

12. OVERBURDEN THICKNESS 

I 

LOCATION SKETCH/COMMENTS SCALE: NT' 

~Of1d""'~""~~'i" ........... :':.:::::::::T:'.t::::::~:~: 
....................... I?ESWf?£t .. :\[.-t.L .......... _ ........: : . : · . . · . . · . . · . . 

....... _____ -'0:: ..... , ...... : ...... , .. · . . 

.: ...... :- ;K, ... 't ............. Y.:.;,)y..; .... : 
.... ~ ..... ~ ..... ; ..... ; .... 

. . . . . · . . . . . ..... ..... ..... _ .................. " ............................ . · . .. . .. . 

.. , ............ ':c .. cc. ___ .. , .... , .. tI" .... :...... . 

.. : ... :ki4I7.P.o~.~e.4c ... 

. ~ .. . . . . . 
... : ...... : ... : ..... : ..... ~ 

.. .;, ···-:······i 

· .. ,. .... ~ ...... ~ ..... ,. : : : I] . : 
..:_·j;tf::: .,.; 

...... J» .. , , · . . · . . . . . · .. .•.•••• N"""N' ,. . ............................................ . · . . · ,.. 
. . 

.," ~", .. :, .... ~ ...... : ...... : .. . .... : ...... : ...... ~ .. : ...... : ...... ~. . .. : .... . ..... : ...... ~ ..... ~ ..... :' .. '. 
· . 

. . . .. 
·i·'· .. ,···· .. :-·····:-···· ........... : ..... : .... ; ..... : ..... : ..... :, .. , .. ~. · .. 1····· ..... : ..... -: ...... · .. ·1,· .. · .•• ,.: .• , .• .;, .•. ,.:- ....• ! ..... 

... " .... ; ..... ~ ...... : ...... ;, ............. ~ .......... : ...... ~ ......... ; .......... : ...... ~ ..... ; ..... ;., .. . · . , " · . . . , ,. , 
•••• N"""N" ".":' .,' .................. ,; ..... :'.'" 

.. ! ..... ~ ...... : ... . ...... ,., .... . 

..... :... • ....... ,.; ..... ; .... .; ..... :- .... ; .... I •••••••••••••• .,.:' ..... . .............. :-

PROJECT7?>1J LF-
ENG FORM 5056-R, AUG 94 



                J-84     

Di'CPTH 

(a) I (b) 
DES.CRIPTION Of MAT".RIALS 

1711/ tOVde; "'-/"'17 JJ9"II{)j 

Z ..;o-'flIf "i WI£,{ IT.;< (17/, #; '1M.rr; 

5 

Jltl't>Lj jJtlft£)/ f /"'(/81 
(d'i')j !OWE; /I101J', 

'10 lQ I 

/00 7J1lfo 

/;;() 

fill' t'()tA;JF JI9r!~ JI'/Lt1t:/ I;}D lo~q 
L ~ if)1 Lull.ll!!? (J/ f l1 

1'11/1'.1/ /Y)[I7IIJ
1 

11111'/(> 

1 / UQj C) IllC)/ J '7 \ 0 0 'I:j""Y d 

\ 00 :::}::n--b 
I2mllh /;~ J)lt

l 
d~ 

cPfrlLSMp; ~lllb 
" ~p' (JrC< CA::1«~ 'll--..::~_(J_+-__ _ 

-$,"Z.(; frtLvet
j 
JI//Y

d-to(J/(d) 

94 

eto liDO 

, ,Ig) 



                J-85     

, .. ~-

.• t -., 
, .. 
~ 

, . 
DEPTH DESCRIPTION Of MATERIAlS 

(a) ~) (el ' . 

(b1,\.f)I'lC. E' ~.I\'\ 'tl(.,tlI005 
(g) 

".~, Pa9Jt eO {p5l:f 
I 1 

13o*,m ~ ,r.> 

~o~ 
" 

--lA}{tt-Jllcr ; S/lfl rt1 j3"tP 

o l2a'lJ~ ; () /I fl1 
1 Ii 'tll1lJ j (olfttj/11 tn 

Jrm)? J t"- -;fl') UlflO 11n1ft1( Jl!) 
14 liS -S)-:lIH~t3L( .5- 1 031110 T'{ll"u 

71S,..38 -:Ft1I-JJolJi~i. /. 2 b?\,10 

1lJ -5'€rrf1J 8lff8L { 3·l{ , 03nlb lti-jh (f 
1 

7 LJ -Si3:f"fll' 0te6J f ) I00ID ltc/\'\ B 

7/J ~SO :I1tIIlDef,:tll.(r8,\,) o)nlD I'J/Xh V-(, 

16 

18 

19 

ENG FORM 505Bi\-H, AUG 



                J-86     

LOCATION SKETCH/COMMENTS 

F'~i'El~~Ffty11E 
' .. ··r'.,~· ..... " ... '".";" .............. . 

. ." .... ".,,~ .. .. 
:.~:::.: ...... ', ... ··'~<·7· .. ··' .... ·: .... ·, .. ·~ .. , .. · .. ; 

.. .... ': •••••• C" ..... : ..... ~ ••••• :' ••• , '; ...... : .... . . . . 
.... ; ...... ' ., ...... , ...... , ..... , ....... : ...... , ... ·, .... ·,· ... ""· .. ·; .... ··;· .... i· .... j .... ·, .. 

. It II 

', .. , 

.. :i,.",-.: ..... ; ...... , ..... , ..... : ..... : .... + .... , ..... , ....... ..., ..... , .... + ... · ..,. · ... . · ... . , . , '.' " .,. 
~ ..... ,,; .... : .... ,', "., "" ,> • • '"" ,,', .......... ~...... ";.., •• ': •• ,,, ..... !"" ''C'' ••• ';-" .. 

~ ~ : . 1'):' ::::: : 
.:.~<.., ...... i ... ,,!,,·. ,,, .. ~ .. ,,. ,. "': .. ,'" ..... " ";"P' " ... -: ..... ..... ..... ..... , ...... ; ...... , ..... , ... 

.... : ....... , ................ .. ".,.~., ...... "" 

83 
ENG FORM 5056-R, AUG 94 



                J-87     



                J-88     

RWD 

DESCR!PTlON OF MATERIAlS 

10) 

RePl) 1;. brltv1 cltzy/ 
.) il"JnCj t:n:u: F loa I;;)~ J 

I 1 It/ -AFJ€ S/tTJP I Jul--

It-Vhau·1 JrlUlUL (L'h'~ 
lLio I ,IY](j,S'f td) J 

~3S'1 4Sl1 

;Vo1&:) 
J 

- -tu~tl...//JR£'_ ''')kr1r17/ 

J:::IP Rl'ttd,,, f·' D/fprn 
/4 t1 #1fr1 L,44/~ft -E 00176 

171,,-., 
A'HI11:i7 (, '-';\-1') De:..a... 

6 ;TP / J!?m;. 
7Zs.S'>-7HI-t:xJE.-B3 (II-I 74'["" 

-sl3i7t#-a>e t;;l3 (:1.)':3.5) ~he 
-Sf} h#- L2Je 1JJ3 (;,: 3·-.... /-N}n \" J '6 • .fe-hH- af7 133 ( 7-/-&.1' 

j:.-Sfj :1't:l1-~~3( 'l"/..-1-l- ') ~IJ€ 

17 

I 

/8 

ENG 94 



                J-89     

. HTRW DRILLING LOG IDISTRICT RuffALo 
I' EIJ.$()L I 7' ... ..- .. . . ,.,.~'h' ,.,';;;"'7"ij;" "'_h,,16HE

1 
OF 2m 

\ rl. "'\1, 

15. ..., • ~ r 
< DRILLED INTO ROCK ~ JA 

'4. TOTAL" 

t'O 0 I 

I I ~;~v= ,M~=~WE~:' 123~~ERI~~ 
LOCATIONSKETCHICOMMENTS ~ 
...... '!'. """" .,,"" ''V'''' 'f'" '" •. ,' ,,~'" ......... ':" ••••• , ..... p, , .. t, .... 'I"'" 'l'"' ... ~.,,, ., ............ , ...... ", ••• '" ····'--···1· ............ ~'" "P"' ,. ,"'" .. " .• : ,:::,.,:!tA1\::::",,:::,: .. 
I····· .. : .... ··,··· 

....... • C ... t ........... : ..... , ...... , ...... t ..... i ..... ; .. <· ..... , ..... , ... . , ..... ; ..... ; ...... , ..... , ..... ,: : : :: ' .. , .. ..... i .... . . . . . . . . . . . . . . . .. , . 

::·:::r::::t:::::!:::.:,:::::I:::t::r+"·+"+"+:'J::: :!:::::c::r:::r:"l'" :. .. ..... .. .. :.::::: 
: , : : : : : ~ .: :;::: . 

: ::. ·1"-14.t!\.· : . :~ 
.. .. ... :.... .................. ..... ..... ............. ..... ..... ..: .... .. 

ENG FORM 5056-R, AUG 94 



                J-90     

.( 

YI 

OEJ'TH OESC?JPTION or: MA !t;R.!ALS 

,oJ 

-" r-----,..."""t-~----j 

1 fitJ: ldtlf\5 (MH/ivB:» / i l,.o ~l(33 
:::jU.):x::u j ra.tJ\::i {vi \~ ~ --'"'t-----r-
. ~ruet. I (Or(re'1e I \cQ;&j 

lao 

, 

9 

ENG FORM 94 

A Il'''.,n ~ 

1-1
1

' 

-$} 



                J-91     

I 1 

13 

6 tl 

/S 

I 

17 . 

'9 

DESCR!f'IlON OF MATERlAl.S 

I') 

&uq15' SI'\(\!? ' WMto-
11\5':.\), l~(I'C::>\SI 

~'r\ DYUWY\ 0 i!Pi / 
I b 1 -Ar1 IS' S'f'mJ) ,-Antr 
. I1.)lJ~.i-ed ~ ( 

~\S--\5-hn:: (el) 

FORM JI.UG 94 

(gJ 

IfvlhtJ 'r7r~ 
(Itf/J' ) JCO lolq 

~ o.C'J4f.o ~ ~, 

1c:>6 lOSt 



                J-92     

HTRW DRILLING 

lOIS' 

LOCATION SKETCH/COMMENTS SCALE: tJTS 
"'"~''''' .~" ... : ... ":' .... : ..... ~""':"'" 'r ..... ; .... , r""~"" '1'" "TO ... 'r'" '.~' .... ; ..... . 

I ....... : ...... , ........ '; .... I1IlkH~1IaFlil:LT;LtT· ... ·:, ..... ·'''t .. · .... , ..... 

······r····!,,···I····~j4·T-!,·~·I .. ~··l·~ .. ·4····~~···~·i··~··IAf·l····l·····t·"· ... j ••... , •. 
:: ... : ~: ::. L::' j:: :::.::::: r:::: 1::: J::: .:\::::: r'::' I: ::::(: ::: I::: :.::::: r··:: I:::: I:::::j ~t ~:: l: ::::r.::.: 1·····!·· .. ·:·····r·· .. ~.: ... ,.... . .. , ..... , ..... 
... , .... ;. .• .1) ......•....... 

... ;·r .... ·~ .. ···l····+· '··j···t···T?~'·<;fry .. ..; .. ·..;··· -[- .. ··1 .. ··+· .. -[· .... [ ... ~ ,···t .... t····'t·····j·····l .. ··+ .,., 
I ...... , ...... , ..... , ..... , ..... , ... , .. : ...... , .y,w. ... , .... 'Qi€~""'''' .,., ·I~I. £~ .... : ...... , ..... , ..... , ...... : ...... , .. ,,·1" ... , ..... , •••••• ' , .... , ..... ; ... , .. , .... . 

I .. · .... , ...... , ...... , ... , .. : .... L.+ . .) ..... L. .. if\-. ···r·· .. L .. : ... ~ .... j., .... f .... [ ..... ! ..... \ ... "i·, ... t .... -l- ... ·1· .... j .......... . 

'· .. ··T'···' ·t:::~:::::r·:·t····f .. ·!··j:·:T::T::L: I:::L.:::··::::c:::.::::.:.::.::::r:··:r::::c:r: .. '·· .. 
,,{,"" ..... .: ..... ': ,. ... , ..... ~, .. , '~"'" .: ...... : ..... , ..... ,., ..... : ...... , ..... 

. . 
.......... ~ ... " ..... 

. . " .... ,,, ..... ., , 

1 ....... : ...... ; ..... : .... !-=~~::=tj=t:t±=±=R=t:j:::j=~=1:- ....... , .......... , .. . 
.. , ..... PII. "*" ~4>.lLi::fli'i~'fil. ... ;...~ . " .. i ...... ; ...... ~ ..... i ..... , .... i .... ·, .... , .. . . . . 

... ? •... ;,. .. '! ..... ~ .. " .. ; ...... ; .. , .. , ..... , ..... , ....... , ..... ; ..... :: ..... , ..... , ...... , ...... ; ..... , ... , .. : ...... : ... 
. .. . .. 

PROJEC7z,AJ L-F'-
ENG FORM 5056-R, AUG 94 



                J-93     

(.,301 

(., 'l.1 g &0 
1--_-+-__ --+$eG 

Coon 

100 



                J-94     

~--~~-~~~~~.~--- ~--~"-~~~-~ 1ID'LE NUMBER 

HTRW DRILLING LOG (CONTINUATION SHEET) 11\1. \31.. 
~ ~ ~~--~~~-~-~---~---~-~-~~---~--~~---~--~--~--~--

PROJECT i INSPECTOR 1). f>ofP SHE~·~~EEr 

--~ 
'OFIj 

~---~-

G"'6~Er,"YTIOALI ~ 'i' i le~~,G ,~ c.NIJf: 
~ : DEPTH DESCR!P1100 Of 1r.'iATERlAlS RE S OR CO OX No, t;Mp!,.E NO: SL.OW COUtiT 

(.) (hi (,) 
(,) " tal B (~~ (g) (h) r 

-~ 

10 -
~~ 

:. CONT:L~>JE'O Ff2.ot.t PAke 3 I 
.it. JL 

~:= ro 54" ! 
CHGM 1115" 119: :: 'to - 5>EE 11-= 

::: 
:. 

-= ~l.lql I ft:;O tJart:s. /t!&I ~ 6'157 1"1 
-

'13" - 12 :: , 

:: 
i 

, 
I :: I 

-= :: 
13-= 

:: 
: NO (lecov~y \. -= 

I 
7 

:. 
14-= 

:: 
= -= 

15.= 
:: fz:l..L', w /'Is"'-L 6,U\SS M rl ) --- ' I 

-:: LOOQ?, wcr - ~ ~f13 i'20 
I Zit _ 16 :: 

= = -= -
17 :: 
'-

== 
, 

-= 

I :: 

~'" I B~-= NO t!-f COv l5fl. y I 

= , 
= -
::: 

/9_: 

= i , 

: 
I I -= - i i 

~~' Ao: i ~-~ ~ ~ ~ 
PROJECT i HOLE NO J AI. 13 k __ ~ __ 

ENG FORM 5056A-R, AUG 94 



                J-95     

-~ ..... 

W DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
IAtfJL -----~--~.- I jN~PECTOR SHEET ' SHcF D. Poff :, ""';i:P,'1 

!lR~G G50~ NALYflOJIL 
, M~·iil5"'~ DEPTH DESCRIPTiDN OF MATERiAlS R TS ORCO QXNQ, isA,MPLE. NO: : BLOW COUNT Ib) I') Id) ~ (,) ;g (t) : (0) U"""'W .... :( 0 :: .... ~-.-~ r- .. 

- Fz::~~: WA s11; (6Ws, MH~ 
:: 

LOCt:£J W/::'T. G,Oil tOO -
2,1-= 

HTR 
PROJECl 

:: 
:: 

-= 
&Itft. /1.0 = 1.2-= 

:: 
:: 

-= Set; :: &.%i' 11.0 13-= 
:: 
:: 

-= Nt1il:s -
tts" 1.4 :: '-:: 

(P<f l.L/ 1'-/0 

..L J:!.. '-:: 
.:::: 

l,LIltt> I~O ~& Wd1 lis 
:: " 

2.s :: 
. = t2ec:oa.H-n~r.) .:>nT "1",0 aAy/ 

-= T12JlcE eovf1.J€ St\"O M!J Fz;"'€ 

(., LII ft> (Po folt5J I :: S<.>B-~ "AAlGt (-<.Xtj 
NflT;J:Vt: t,5 76- , 

"::. ..sofT, 1/, l\folI.T. (5:0 
= -:: 

&503 100 : 
l7-'-: 

:: 
-= : (,75~ IIjD - 28 :: 
-l G:mtlM of' ~ AT 2',0' 

J~.Z'F ~9 - $A""f!w z. D. 

ENGFO 

:;nS-S$·/AtB'l.(O.,,·,.I) 0.32.910 
-::TlS-S[l../AI.lh( 'f.S -H)O 3 Z. <'flO 

a ¢I~TlS'S6~1~'. 132.(ID,o./I.D) 03'2'11 0. 
-----J,-..• CT Tt.S-S!1"i'.I'C'1.(II.O·,2.(l )031.Q '0 

._~~~.~! ~~LE NO JAt. 'B2 . nS~i(.()·Z$o)032.9lo .... ~.-, 
.. ~ RM 5056A·R, AUG 94 

- So:n... tZli'\OlN{,s IIf2E Ci:JV";TS/~. TlHT!,-/Af.B'2( l>'O-Zl".c)OJZ.<fIO 

PROJE 

-pzo fLeA~bS :. Drp#'! CVa'V 



                J-96     

., •••• },' ••• ;t •• 

: ...... ~._ ..... 2, .•.... : ..•.. •• ~ •.. ..;. .... , ..... : .. ";~""'7' .... , ..••• :..... . ... : ..... : ...... , .• , ••• :: ..... : ..... : .... ;; ...... : : ; : : . : : : : ,,' : 

·~'''·''';··''·1····:1·:.·I::::::::::::I:::·:i:::::~J~~:::: I::::I:::::I::::r::::!:::·:;:::::r:::r::~~;::b;:L:::l:::::t::::r::':t::::' 
.... :l:::::L:::t::·:t:::::!:::::I.::::l:::::t:::~~: J::::J::::t .. ::l:::::!:::::!::~t::::t::::l:~:!:::::!::::t::::r:::::!:::J:::''' .. · .. '· .... ·1 : : : : ; . ;; : : ;; , ; '. . IA' i1\~: . ; : : ; ; . ; 

, : : ; ; . : . , ; : : : : . "I.", '-: . : : : : : : 

.. ! ..... ; ..... , ...... : ... : .. , ..... , ...... , .... -!- ..... , .... , .... i ..... '·: ... , ...... ; .... ; ..... ,.". 

T ...... , "';'" .. ~.". '1"'" r'" ";' ... '~' '···1·····1' , .... :' .... ~ .. ' ·!·····i·····1'···· .~ .. "'~ ·····1···'·1'····1'·· ··T·····[··4 .. ~ ..... 1'., '.': ...... ~ .. "~ .. , '.:." .. 
... ,., '~"""r' ·'··t,····~·· -, '1" ~ .. ':"" '·t·····~···'· ~ ... "1"" . '.~.' ... 'r'" . J""'~"" 'i" ... t,····~··· -, ~" ... i* .... ;~ ...... ~ .... ··t····· j .... '~ ..... -~ ... "'r"'" ~"~" 
.,., ... ;. '''''~'' ,,,1 .... ,; ..... ~, ..... :, ..... ~,., ........ , ..... ~". n.:' .. " .~ .... 1· ... , ; ..... .::" .••• ;. ...... " •.• ; .. , .• ; ..... ..: ... , . .:. ..... ; ..... ; ..... ~ ..... ,:,. ""~'" ,,~, .•• 
:' ::!::::.: :: '; : : : : ; . : : ' ; . , ......,....,.."' 
..(.-[-.... j ...... :. ' . : ... +. .:;. , .. · .. , .... ·+· .... 1 .... ·: .... ·:· .. · 

: . : : ;: 

.. ,!" : , ,. ; • .. ·r .... r""T .. .. 
••••• j ·····! .. ···r .. · .. r' .. ··r···· ·" .. ~"····: .. " .. r .... ·r .. .. 

. " .. ~.". ' , ........ :. .. ".;. .., .. ~., .. , 



                J-97     

I I Ii .... 11 11 U r\J L. L. Ii '\I \.:J LV I...:::l (CONTINUATION SHEET) HOLE NUMSER 

IAI.B3 PROJECT 

{'I 

311" 

DEP11-i 

{bl 

0-

2 

3 

4 

5 

6 

7 

DESCRIPTION OF MATERIAlS 

1'1 

{VO (lECo II s<. Y 

&:u: f2.GODaI-l-GP<!"".v ('lA.'f, 

~ !'lAS!. I '/4t..vt;;L ~~'fE ( ASfI 
I , 

t;. i.A. Sf. J M e9 7#'1 
I • If:; I MtI~ 

NO (Le CDII9'ty 

FLl.L~ ~ooo, VolA-!. '11!: {AsIJ , 
G./AsS) I tOfJse WI;.'T 

I . 

=="' __ -.....::-=:--'-----2 OFIj IEL~~IN(3 G&9TEQH "P1f- NALYTIOA~ I Mz ... ~~ 
~L Tt OR G aox NO, . PLE NO. BLOW COUNT C5\J~~l 

(dl 1S' (.) :s i' If) (9) t! (h) r 

1- Ji.. TiJf 1/ fozo" ito (PIC! 't !Q~ 

S€fE 

c,~q(" {;O 
iVc:rra 

I '80 (0'114> I: 

i: 

!: 
,,,":-

) 

(.,Co~'- 40 
SA.T. "I(PI 32 

(..,110 (s;,O 

/00 

£l, ~ 1 2> f ft> 0 "_,-" 1> 

8~------------------t-----r------r---t~----Ul-~~~1_?~~1~1 __ --J 

... ----~...L.. __ ~.....L_~_ . 

R1G FORM 505BA-R, AUG 94 
. _~_ ...... _ ..... ~ _______ ..LIH~LC NO iA1.l33. 



                J-98     

1IN'D···· 
~ DEPTH 

(al (b) 

d. 

" 30. 

10_ 

= -= :: 
-

I 1...:: 
:: 
:: 

-::: 
-

12 :: 
"-::: 

:: 
...:: 
:: 

13 :: 
"-::: 

:: 
-

DESCRIPTION: Of!" MATERIALS 

(0) 

(CONTINUATION SHEET) 

Yo 

7 



                J-99     

D" 

100 ~ ~--~-----------

~GSI.f i &0 
31" i! 8 .. ==t;;::;:;:;::--:;:--;;-:;::-;:-:;:--:;-;;::;t----I-___ +_~---~-------~ l3oiToM of ~ Al 2- 1.0' --= Nom: 

~9 :: - C/.fAI1, 31.j°F 
'::- SAMpl£ I.D, 
-=. n.'s-ss· 1,A,I,fB(I,Z-I_t) 033010 

= n S·5B_IA', B3(JI.'frS't)oHQIO 
~- ~o= rU-S!?-I"/' ?3 (7.0- i;")03""-,l,,,I)..:.={O,--_··~~~--,-- ~.~--.L~---' , 

PROJECT Ttl-50 -IA.I, fH (IJS-I't.,)03:WIO T HOLE NO IAI. B3 
ENGFORM 5056A-R. AUG 94 ----~ .. ---._~ .. __ .Li ____ .c...~= __ _ 

---.-~ 

T tJ -50 _1"1. 63 (2 s; ,- 2/.,'1)" 3 ~OJO 

- P;::o (lEADW 1..5 :;. 0 fP!"( 'loci) 

- .son £tACY.i:Nl,,5. p..tU Covt>J13/ M,z:N. 



                J-100     

.. L"'.,l",.,.:-4', ... ;" ... : .... '~.' ... 

I· ........ ;: ........... , .... ·,,· .. ·.· ••• i .•.•• \II •. +i •• :.1 ..•• [. 
··"r····!··· .. ~ 

., 
........ ' 

.. " ,., . ., 

: .... 

, ..... -; ..... , 
".: .... , , .. ; ...... ! ..... ! ..... ·,·····j"" .. ·····l .. ···L .... i .. ···l .... 

"",~ ..... , .....• ", .. 



                J-101     

(a) (b) 

(g) 

2 tiL!. 4><VR7 id..rlj 11A1Yi Ittl * 4q~g 2.1} 551~ /Yipt7 I)I~ tcx:x::>lJ, 
/(XJJf3/ /J!ONT 

ViO 50S) 

dt( - - 0 ~ 

fiL.!/ wll:.l# I'ASI{ 50 
laD -. 11Is:J; /J.y~/"P~ J · 511')- iI~5\ ) 

.~p; 0e~ / GlQIE'-

100 511!u 

7 
IdJ Sill 

lei) 52-55 

JJo Rt'rcJU~ 
0--1--

/}It wt/J Ie MJ1 f IdJT; 
Wfll;) l</C)()/? {jO. {pZil/ 

? I 

FORM ,AUG 94 



                J-102     

D!'::PTH OESCRIPTIOfl OF MATERIAlS 

(a) (b) (e) 

13 

51lt/ 

Is 

L(v' '6 loo &361 

17 

j.j[) ~CO(.)~ 

{iI/:' S"4ne- .4-J 
/,j", 'i' - 1& ' 

i 5241 I 8 

Jto 51120 
19 

.. 
-

J itO 5'1or 

ENG FORM fj056A-R, AUG 94 



                J-103     

H 

z 

J~ ,I 

i 

27 

Llr t
' 

za 

ENG 

DESCRIPTION OF MATERIA!,.8 

I'i 

1)1/: YI'/nfjII9J 

/7· 201 

jU:::}-/,.j <.. 6~ 
.n j ~ c~/, /y~cf;-

J/91V() / ~~. ~E-
J"I't-IVP1 Jl,tb-

J~~~I\)I 
'irt:i!.6 1 r~ /1IoJ/l;/l1 / 
J7J If; mol J'7 at) 

94 

{CONTINUATION SHEF,T) 

530L 

eo SI{C,7 I.:Uiwe. ;!Y... 
'28) 5L\'J1 

66 l[tjSlJ 

ODS} 

\0 51ID 

40 5'l?o 



                J-104     

." . , . : <,,- ',-', ". , 

,0 . . ': ~":'" ~.;,!. a ••• ~ ..... ":" ' •••• ~r"'" 0:'" .,.: ... ,.: ....... or'" ... : ..... , .. '~'."":';'" ~ .~~ .... "1":' ~-~ ,:'." .. ",~: .• ". -~; ".,~' ~' .. ~ ...... ~ or' .... 

:::;ji';[~~r:~:[li~]~1;!~~;~;1~]~:~i:il;~;~r~ 
. ~ .. . ,. '. . .. " ... ....... -,. .. . .." ",' -.. ..... .. 

H ••••• L .-. "".~ .. ,,;,,~ ~-:~., ... : ..... ~ .. ~u ',' .-.~. ~,~~,' ... ~ ...... '~ a<O" _' .. i. "','. '~." ....... ; ... ;. 0;." ~ • ~:~ H_U ~:. u ~ ... ~:"!"" ._,~?~ .. ,," ~ =.:._ ••.. ~ :.!." ~ ... '~:' ," .-.):~ ,,-i ... .: .• : ....... ~::" ','. ;:; ... '~ ~."'" .~~ ... '_"~ ~-t "~: ~ ~? ,.-~, ~ ~.' t: u ~:~.:.' _. ~ 
: :. -; : : : : : : : : : 
• ". '! .. " • .. • • • 

...... ':' ..... : ..... : ..... : ..... : ...... : .... ~.: .... :: ..... : ..... ~ ...... :, .... ~ ... t::::j:::::t:::t:::~::t:::r:::r::::t:::~T::J:::::L::~L:::L:::L:T::~:t:::· 
~ 1 ~ ! ~ : ~ 1 : ! l i j :. ~ j J~~ SSj ... j ~ :.' .j ;. 1.· l . 1: ~ .j .. 

~ ........ ':* . 4 •• ': • * • ~ ': ...... : •• ~ •• ~* ~ ... _:' .... ": ~ ... ": ...... !' .... ~ :" .... ": .... '! + • ~ .! •.•.• ~ •... ~ ~:~ • ~ F "' ,!" ••••• ~ " " ••• ! ~ •••• ~". ! .... : .... 9 •• : •• %." ',! •• ! ... ! •• ,'.: " ~ .. , • ~ ~ ': ....... ~~ ••••• : • ~ '" ~ • :'o ~ • " ¥~ ••• " 
• ••••••••••• : • : :: : : •• : : • : : : c: : 

·· .... ·l· .... ·;· .. ···:·····; .... ·l .. ···l .. ·· .. t· .... ~·····t······l······~·· .. ·t .... j .... T .. ··l· .... t'· .. ·t····t··'·t .. · .. pA~~t .. ··T .. ·T· .. ;r .. ···t .... ·l· .... j .... '1·· .. · 
•••••• '." •••• '". ...... # •••••• ~ ............ '.' ...... .". •• ! ... t ............. _ "," •••• '.~ ••••• ".. • ,. • I ••••• ~ ............. .,. ••••• '" ~ •••• , * ........... "" ~ ~ •• -'" ••••• If •••••• ~ • , •• ~ ........ " ••• ~ .". •••• '.4" •••• \ ............ . 

· : : . : : .. ~: i ~ 1 ~ ~ ~ ~ "~ '~ -~ .~ ~ ~ ~ ~ ~ '~ ~ 
• .' '" .. • • • • • )0 ',,' • • • • " • ,0 " ,0 • • .. • • • • • 

:::::JJ:J::[J::LQ.P.l~fflfPI¥.1:m3:1:~I:J::::r:: 
.. ; .... ~ ...... ~ ..... i ..... js,....~.w..~. fj!if~~. j ..... L ... 1 ...... ~ ..... ;; ..... 1 ..... ~.; ... i ...... j ..... L .... L .... l. ..... 1. ..... ~ ..... i ..... i ..... ~ ..... L ..... ~ ..... L .... ~ ..... L .. . 

: : : ; . : : : . : . ~ :: -: :' ,;,: ': -: ': : : : :': : : : · .. ... ~. ~ .............. . .. ................... . .. ~ . . .., .., ~ . .. . ~ 



                J-105     

HTRW DRILLING LOG KOLENUMBER (CONTINUATION SHE,fm 
lAt1?i; PROJECT 

.! INSPECTOR' b. PQPP " SHEET ' SHEE 

2 OF't 1tl.g.1P 
Ifi~~ING ~~~~~ NP,LYTIOAL 1M.l'''.T#. ~ DEPTH DESCRIPTION OF MATERIALS 

~~~I;N(), B LOW COUNT 
(d) t( (a) 'B i -, 

C! '(h)·,r 
(a) (b) (e) 

(I) (g) Q .,-
~-'~------

;::. 

= No (LECO"~y .\. -
r 1;::. 

,'.-..,. 

-- 'F.r:u. ~. t:>A~j( ·13Ro1U1\J - cLAy, (20071 
~ ~ 

--
12f hit -

Wf\SlF C Ast4), SIH~ lI. ~tJi:ST. SOtto /00 if7'1l 5t 
2-c_ 

---
---, 

- , -

= S" I 1./2 "0 3 -

--= --- . ' .. ---
3,3'1 _ 4,= 5"2-50 JlO 

= " 

= - NO (LE Cov eIt'f 
"-= 5= [y 7 - --

F.rtl: wASTE (AsH toL' ) = -= J ASS 
50'-/1 = fEOOI.SH-3I2ow,.; Cl.lty, lO~ <=to SAl. S03'-1 J.tS 6 -'- INGr. ' = .--- . 

= -: 
7':::' 53S( to 

-

= -= = 
.lb l

, ... 8= 570'1 100 

= = -:: 
= 9-=: 

f'JD (LECOV IS'IJ.. Y = = 7 -

= .-
10 -

PROJECT 

JHOLEf\O lA l. 'Bs '----,-------, 
ENG FORM 5056A-R, AUG 94 



                J-106     

HOLE NUMBER 

lA\.SS 
HTRW DRilLING LOG (CONTII'lUATIONSHEpT) 

iSPECTOR 1), ~o{f .. ... ... ...-. sH;r 9F~HEE 
.. --~.-.------ ~RE: .... G Gr;9TE9H~·:""LE":'V>-C-C~NA~,.L""YT=.IO-'-'AL-'-. -. -.-. -r-::-

1
CIfZ;N.c:-=--.I..... -".:JT:'!::. ::-': .• !Il72:::" .. "?~ccc . ..!,--DEPTH 

(b) 
I---~ ... _J-. I 0 _ 

DESCRIPTION OF MATERIALS . RE S OR C~O~O, SAMP~E NO. BLOW COUNT c.~S' 
(e) (d) ~ (e) R. . (1) (9) (h) . 

-,:--------
.1;: 

----- \. 

c/' ... 
1 ---12-= 

--------

F.r:tL', wASiF( A.s.H/ ~iA.SS~ 
J-OO.>f. I vJ ET: 5505 90 

t3~-~------------~----______ -J ______ -+ ________ ~ ____ ~ ____ -i _________________ 1 ---
;: 
---

14;: 
---

.L B ----
5(0110 C90 CUEf\1. S87G1 1\ 

--, 5-= 
= ----

3 '1" '" 
100 = ~ ~ SQS'1 ~i' 16~=t-----------------------i---__ ~r-______ 4-__ ~ ____ ~~ _____________ 1 -------

17 ;: 
----

-
-
--

'8-= 
7 --------

, 9;: 
----
--

ft," Ao = F:CLL;'" wAsre (ASlt "'-ASS)/ 
J..O().S€, W iii. SZcJ3 

PROJECl 



                J-107     

(COI'HI!,!UATION SHE,ET) IALBs HTRW DRILLING LOG 
PROJECT 

'""
HOLE NUMI3E.R 

(a) 

SHEET, . SHEI 
I. INSPE .. C T. OR . ~'. PofP .~ .' ~i@~If' 

--~-__ .. L, '7'" 'IriL~~f~G G~06~.E9H ....... !: f"NI)LYT,ICI\~ ... , .~ ... _ .... ~.~.~ ... I.~ .. ~., .. ' . 
DESCRIPTION OF MATERIALS r'L~ ... ' ORCa ..• ,?XNO. SAMP!-E~O, BLO\NcOUNT t:.IJ .... '"c. 

DEPTH 

(b) 
.~ __ ~.c.:(c::.,,) --'----~-_-+-'-.,...:(d...:...}~1S'"=.T~.c::..Jc.8)E 'if) _ ., (g) .•••... ~~ilT' .•. 

=: - ClEM, '28'0;: 
~9-= - SAMPLC I.D, 

:: T/,5-S>-/AI.BS( 1.3-I,ff)lJ32.610 

~ T'ts~SB- IA'.$S(S'()-',O)O~2(.r;/O - . 

\ 
I 

110 

'{o 

BD=T:Ls-SB-/AI. '8s( J"t.~.()~-!}./~~O'L)· ~03~l.~'~/O!!l' L....-.~~-L..-----'----.!-._---'-Ti:i7"i' _l ________ _ 

CpROJEC I Tts·fIl.-,A/. f3s( Z4.0 -U", )OhfgfO I HoLENO I A I. '&5 
,--, 11J· ,$15- IA I. ltr ( zs:o ~ 2100) 0'32, /pi 0 __ --"---__ ----L.._. __ _ 

ENG FORM 5056A-R, AUG 94 

- P;l:'O fE-AC:n .. fbS = Off"" (V(}('0 

- SOI.L I2.EADl:IVbs AIlE COIJfII1S jl4t:x:N. 



                J-108     

....... : ...... : . .. ,("/ffl'N. :F.e~.(,£. ':' '~=~~:;;;;:=1=~=:t=::t:=~:::==t::t:jt::t:::t=~~~ ... ···1····· .~ ... ··1···· ~ : ..... : .... . 

. ~. ~ ... ~ .... . 'r ..... ~ .. ~ .. ~ ...... ~ ...... ~. .. ... . ... . "',' .. " . ... . . . . . ... ~ ...... I ••• ~. • • •• -.' ••• ~., ~ •• • " ••• ~ • l' ••• • " ••• *. 

. . . . . . . . ~ . . . 



                J-109     

HTRW DRILLING LOG 
PROJECT 

I~$' DEPTH 

(a) (b) 

0-
-
-
-

----
1...= 

NO 

DESCRIPTION OF MATERIALS 

(c) 

(CONTINUATION SHEET) 

-I INSPECTOR '\) JMf 
IliL~~~~ING m;:Ol:EQH '. PLE ANP;LYTIDALI 
~LT:" ORCOBOXNQ, SA,MPLI!NO:IBLOWCOUNT 

(d) ~ (a) 'B (I). (9) 

HOLE NUMBER 

JAI. Blo 
SHEET- SHEET 

2 OF~ 

I M,z',,--..!!d72:c 
~au,,»,.S' 

(h) 

, 

-=r~r_----------------------~------t--------r--__ ~ ____ 4-~ __ ~ ________ -I = rrLL'. R.~~ ~'" CLAy, Tq> 10'1 .l:... JL 

.35" -

33"_ 

-= S'031. SO ,.,qqJ 'Is = Wl\s11i( 6lAss PlAST:n.j ~ 
2 - I 7 I -= ft:.flA.llb1- I sn::1t, MOZS:r: 1---+----, 5t;l; 

------
3 -'-= ----

--
4= 

---
-----

5-= -
------

6 -. 
-=~ 

--
---
-

7..:::. 
-
----
-
-
-

8-

-
9...= 

-
-
---
-
--

70 

5170 

5'530 90 

FILl.! WA STE. ('A.sj.f 6tAs~) 
J I 

LO()S~ I W Gr. 80 

.I 

" 

10- .~~ _______ ~ ..... _____ ~~~~ ___________ ~ ___ ~bJE~C~-'=T-=-----.L~------------,---- JHOLE~IO lA-I. S{" 
L-___________________________ ~ ____________________________ ~ __ 

ENG FORM 5056A-R, AUG 94 



                J-110     

HTRW DRILLING LOG (CONTINUATION SHEET) MI~~~;R 
------In,,~'~or-~~vllv~~----~--iD~A-~~~~~~--~--------~sHm.F-~ET~~S~H~E8 PROJECT 

~"I) 
~. 

(al 

DEPTH 

(bl 

10 --------
• 1--= 

--------

DESCRIPTION OF MATERIALS 

(0) 

'.,.I t"v\' , /IF'; 
I!iL~~:'~G GEiO:::E~=.· 7::.LE-=-, T.-fAN~/f')-:-:-LYTl=O;:-::.~:-rL ---..-:-, -:::/IfrN:::::--....L. ~S1i"=='~= .. -"'.~~"-
R~\~'V ORC~"O~O, ~AM~~ENO. BLOW COUNT c.~.r 

(d) '6 . (e) 'B '(I) (g) (h) 

S"SS5 100 

5'"7hLf "D 
J,'I ~ t2~=j-------------------------r------t--------j---~r-----+-______________ -I 

-------• 3-=. 
ND flSc.oVEf<.y 

---
-

1=z:z,t. : -
WASTE(As,", "W'£) -- 53.5 ~O t 4-=. ' I 

- 1..0 OS€; I vJ 1Sr. Sa; ----- 55'1-, eto -
~ -, 5--= 

-
..L - B - ---

10 0 1&toH~ 
, - 5ft>qft, 51'11 gto = 

3d' " 16 -
--
= tJO (l€(OV5f<.y , -- f -

17-=. f~(.,~ WASTE" (ASH, biASS), ----
/..cos,E; I' W bl'. - 53.5 5' - 70 --

p--= 
------ teo -

5511 -. -
~ 
---

-'-- 5'405 ~O -
3," Ao = _--'..- -~---~~ 

PROJECT 1 HOLE NO I At 'Bfa 
,--, - -
ENG FORM 5056A-R, AUG 94 



                J-111     

HTRW DRILLING LOG 
PROJECT 

ao -
= -----

201..= 
--= -= --

NO 

(CONTINUATION HOLE NUMBER 

If\\. ~1o 

I 

~2~-j-~---------------------+------~------~r-__ ~ ____ -+ ______________ -1 -
F.z:LL.: -

WAsn; CAsJ.~ 'M), -
..:::. 
- LooSE, Wbl. 531.0 100 
...;. 

-
5'a; '13-= 

--
= 1Jl11f:s. -

5Lfqg )fO 
---

2'1" _ ~4 -

= 
:;::; 

- I' ---
,\10 ,. 2.5..= (lew \/GYZy -

7 = ---
- fRL: WASil;; (AS/I (,/:ASS) 

76-'-:: 
- I I -

L..OO!:.E I WET: -= 51../03 
Cfo ---

~7 --= -
L 13 

-- ---
5'Sb~ Urhll B Sgj$, IDo -

ILO 2'1"_ -
i8..= 

-----
SO~l ,0 ---

~9 -

= I<.€t>(),t>u -B/20kJN SAT AtuIJ C'JAy, 

= l1'l..\C€ CtJvlZ.5G SArvO A,v; Fx:N€ 
S"l.O( 110 :: .svB-WtJD fPR.NGt.( .LY'1'j, 5of~ iVA:r:J:JJ € SPiff S"i' 

tio= MOl5T.~. ' -

-~--~ CI I HOLE NO 
___ . _____ I ~ t . <(14) ENG FORM J:inJ:iRA_R AUG 94 



                J-112     

HTRW DRILLING LOG (CONTINUATION I~~~~~~ER 
PR.OJECT ... -~'-----.,.-~~--'I=INS=P=EC=TO~RC---'T)-,-~ o-ff>-~------~----~SH~:;';:;~~~.:!..O.O'""F S~S=HE=E 

(a) 

~6JECT 

DEPTH 

(b) 
DESCRIPTION OF MATERiAlS 

(0) 

ENG FORM 5056A-R AUG 94 

HiL~~f~ . .G GfjO}~~ ......... Ill: 1IN.Al .. YT.I.CA.L I f"tDU. $'ft\Ttc 
~L.T:~. ORC~BO~. SAMPLE NO. BlOWCOUNT c:o'tJ'~'f.i 

(d) "l( (a) ~. • (~ . (g) (h) 

100 

I HoLE NO ~_A._L-::13.....:::.fo~ __ _ 



                J-113     

'" "'j "Tu"l" .':'" 1"'[" '! "~('Ok;;1 if lief T' U T'" Ui"" ':""':u" '1'" T"" T' U '1; ";" '1' ~~:"": iii 
:::': L:I:: l:: h4:: rT: T:j:::: 1::: T,: rr :1:: :T:: t:: T:: r:: \::: IJ::\::: T:r ::l<r:: 'l' '\': ,1::, 
...... ~~. · .. ·:f ..... j '.' "'1';"'1"'" T" "~f'" "1'" .,.~ ... ;'1" .... ~ ..... ·(··1 .... ·( .,.(. ·t· .... ~. "'+ .... i· .... ~·.·· .. ~.;. ;;.;. ; .. + .... ~ ..... :~ ...... ~ 7' ••• ; ..... ~ .. ···1· .. ·· 
;~-..• -~~;.*, .. ~~.: •.. ~!.}.~.,,~-!.'.-~ ..... ~.!.~,,'.i.-~ .. ,.,,~ .... <.i·~~,.~~i._.~~.~~ .... :_ .... :.'!, .. ,~.}.~ .. ',: " ,~ ~ .. -,--' .' .• ;" ... ,: •.. 0._ ",-' - ~ " '. _. ; ," ~ : ~ : : :, ,: : : ·'r·~'·:·~·'··~·:rH .... : .. -U~'·~···-~·-!,·,'···.;··r···,·r·:·~·~:!,~_~··-·'q;~~~~· .. ~·!~··'+·r'··-~,~r··u;~.: ... '~··r· .. ··~rq'~,~y .. ··· 

· . .,.....,. ~ . ,. ... ..... ..,. .. ~ 

.. • .... C .. ·T· .. '!""T .. 1 ·j·i i···~ ... ,~ ... i .... "r .. · ·l .. · ... t .. : .. ·"r ... T .... l""·t,,'( ... (' .. ·() .. ·;·~·····~ .. : .. ·r .. ;;:;" •.. ~ ... "J:; .. 
; .. ·;··~ .. ····~ .... ·l·····~·"··s .. ····l···;··~··· .. i .. · .. j .. ~·· 1··· .. ·~···p· ~·ffs~ .. ~ .. ·· .. ~·· .. ·l .. · .. >···i·· .... ~·····~· .. ·;j .. · .. j .. · .. ~······~ .. ; .. ~······1· .. ;·~· .. ·· 

: : ; : : ': : : : : ; i .. ~ . .. .. : .. . .. : : ~ : .: : 
· .. .. .1!'" ... ~ ... * ... : •••••• : ••••• :.~ ••• i ....... ~ ...... : ............. 0 t .. .. ,. . " j : .. . .... '» .. ..-

"":':":':':: ... H .. ? :;::: ~ !! ~r·"*_ .. r·· .. T"·u.;.u···r···, .. : .. ··'·;·u.~' ( .. ···f" .. _. ; o ... ·ruu
': ..... 

• •• • • .. • •• ..,.. 'w 

:::::::\::::::::::::;::::: I'.:::: ;::::: :~:::: ::~:::::~: ::::;::: '.: 1::::::t:::: 1::: : \::: :~!.r::: :::t:-::I>. ::t:j\:::: :1:::: J:::::1:::: :1.:::::L :J.: ::::1::: J.:::: t:: :.l.:: ::'.1::: .. · .. ~ -. ... .... -. - '. .. 
• •• ... ., ,* ....." 

: • ; : • " : ~ .. • • .. ~ • • : • : • , 4 " : • -' -. • _ : .': • _.: .. , : - • .. , .. "~''''''f'''' T""-:" "'1"" .... : .... "1''' .. ;'' ... : .... '1" .. ": , .... : .... : ..... : ...... ! .... ,.: ...... : ..... r··· T .. ··: .. · .. ·~·· ... : ..... ; ..... :" .... : ...... : ..... : ..... : ..... ~ .... 
.. . .. . .. or ..... ~ ... ~ . : ...... ! ........ :' ..... ':' •..•. f ....... ~ ...... ~ ....... !' ..... ~r ...... 'of . ... .: ...... ~ ....... ~ ••.••. ~ ...... , .~ ..• ~ ~ ~ ....... ; ....... ':' .. * " .. ~ ....... ~ ...... : ••• ~ .. ::" ..... -: •••••• :- ~ ~ • ~ .! .... ~ . :' •••• ~ ••••• 

. .... .. ...... .. '" 

•• > •••• ; ••••• ·:······i··· .. i····· ':"":" .: ..... ~; ...... i, .... \, ...... ~: ...... ~ ...... ; .... ! ..... i~··· .. :. ~ ... , .. ; .. ".".;. ~ ... i·,,··· ( .. ', ... ; ..... ~: ... ~··i···· ~ i··· ~.~ ...... : ..... ~: ...... ) .... '-1-'," ~._~ ••••• 
; ; : : ; ;;AlI~' 'f :~:: . . . : : : .: . : : .: : . . : .. 
• • • • • • .., * ~... • • • • ~ 

.. ,-.... : ...... ~ .. , ... i ' ...... ; , . ~ .-. ~ ...... : ...... ;. .... " .... » > • ." .... ~ .. ~ •••••• S ~ .... ~ . .. ,; ...... ; ... ~" . .: .• * .... ~ ••••• ~ ••••• ; , ••• ~ ~ •••••• : ••••• ,~:. ..... , ; , •••• ; •• " • .; .. " ••• .:~ ••• ! .:. ••••• ; ••••• : ••••• .: ..... . 
* ...... ', •• AI- .. ~ .. - . 

...... • : •••••• : ••••• : ..... : ..... : ...... : ...... : ••••• : ..... : ••••• E ...... :.. , ••• : ••••• : ..... : ...... : ...... ~ ••••• ~ ••••• L .. ~. 7...tIt.!. .. '!!?!:.l .. l ..... : ...... L .... L .... L .... : ..... ; ..... · : : : " : . : : : -. .. . . : '. : . . : : : : ~ : : : ' : ; . . .." ~.-,.... . 
• ... • • • • • ~ •• '" '0 : ••••• I .. ••••• = ........ = .... " .-~ ..... ; ....... ; ...... : ...... :. .. ~ ... ~ ..... : ..... ; ~ ....• : ...... ~ ..... ~ ..... ' ; ... ' .. ; ... .- ~ : : ~ : ~ : . -. : ~ . : ! : : : . :'. -: ' -. •••••• ~: •••• ~ _;- • ~ ••• ~ •••• ~ ~ ••• a • -:" ••• ' .• : •• ~ •• _-;:- • 6 ..... ! ••.. ~ ~ •.... '. .. ~... .. . .. 

,; .. .. .. .. 



                J-114     

(a) (b) 

5 , 

9 

LOG 

DESCRIPTION OF MATERIALS 

(ci 

... 

!Jf! . ~~J~ JrtJt..Lr7 I 

It-, c IC£-y I 'I(; tV to<#J/1 
( 'J/,fsr ~Jrtn#/ ' 

-, 
shfiJ/l? 61J7 

~~e.>U~ 

' Ii!! , tJaJ 10 t:4Jhj 1/ /lJY; , 
P7<-ia~ I)~ jJ/J.J/J~ 

, / 
J60Jl3/ ~/T7 

-
Ala /1{,tI(j~ 

ENG FORM 5056A-R, AUG 94 

/00 7IsJo7 
NO '. 

160 7/{..)-

80 IY28 

1;1) '7/01 
I 72-,~ 

. i'-l. ~ ),vf)(P 

" Ie£> 3//0 /Jt~' 
1-6~ ~qlq 

/lJo 

-lf1 



                J-115     

DESCRIPTION OF MATERIALS 
(a) (b) (0) 

1J!.!.: 4..Jadk:. c ~ ~#lfJ; 
'~1J~4 7tP/3 • 1 /00 

/oQJ 6j 4JCJ-77Tl6?.f7 

I 2 /00 7s-ZI 
"-

IVIJ g~eJVett-; 
13 

--
'4 &!' ~(/l:f1;t~~ ~ 

t//f~ ;ndzz// /fJQIq I 
e~ 7J{)/ l1,tr(~G) 10'1 J 

J 5 wI?! 

9D 71./5!P 
16 

17 

ENG FORM '-1UUU,,,,-,, 



                J-116     

HTRW DR LING LOG 

ENG 

DESCRIPTION OF MATERIALS 

(e) 

I..J ai} Ie IA
>j" ~7:f)1017fj 



                J-117     

NTS . 

::::IJ::r:rj::'I:::I::::ffi1:~I~r:FTI:::{:J:rF:[J:jT::F: :::I::::::: 
• i • • " • .. .. .. • • • • • .. .. _ .. • • " , • .. ." ... · . .. . ',' . . .. . . . . . .. .. - -" .. ,-' " .. -' - ~ - . . - -' - .. . ·· .. ·T·"T···T .. ·')""··T· .. r .. T·· .. r···T .. T .. T .. T·· T .. ·T·· .. r····T···T'··T .. ·T·'·r·'·T·· .. r···T .. ··T""T···T···· ····T··T·'· 

.. · .. ·T··· .. f··· .. ! .. ···~··· .. r .. ··i······l .. · .. i .... T· .. T .... r·····1'" T"·r .... r .. ··T·· .. r····r- .. ·r···r····r··'T···T···-r .... r···r·· ·····r .. ··r .. .. 
•• '''0' ':, •• ". ': ••••• ! .......... ~ ... .,,,,.~ ..... ~ ..... ! ... "!' ." ... ~ ...... ~ ..... ~ .... : .... ,!, ... -";" .... ,,? ..... ~: •••• ":"""!" ~ .. ~ ...... ; .... ",.~ ..... : .. ''',' ! ..... .: ..... 'r·.·· ...... ~~ .. ~. ~~.~ .. . · .. ......................... ~.. . · .. .................. .,.......:. .. .. ....." . · . ... .. , ... ... 

...... on ..................................... ..-.... • ................................ ~ ................... . . : ::.:: p:atI'~: : ~~ : D' :'::::' " .. ' ..... ' .~.. """ 
...••• ~~ •.•.• ;~ .•.•• ~ ...... ~ ••• *,.~u .• ,.~~ .... ~.rn.n~ .... '"~n ~~ ~ •• : ~ '0 ••• • :. ••••• ; .. nH~:.... ..~u:'"· .. ··i·····;*"· .. ·~·u .. 

· . . . . .. . . . . .. ...... . · . . . . . . "' . . . . . . . '. .. . . . . 
.,. 'f'" .; •.. , ·~ .. · .. ·t·, .. ~., .... ? .... ~ ....• ~ ...... ~ ...... ~ .... "1' .... ; ..... ~ ..... '1'.... . ... : .. , .. ~., ... : 

· . · ~ . . · . . . . . . 
...... l" .......... '." ••••• , •••• ~, ...... ~. ~ ......... " •• · . . ~ . " . · . , , . . . · .. . .,. . · ......,.. · . . . . . , . . . , 

.......... ~ ............... ~ •••• , " ....... "'O ., ••• ~ .......................... ~ •••• · .. '" . . . . . . . · . . . . . . " . . · . . . . . ~ " . . 
·····r··· ·1··,·i·····+···t()·~·····I·····I·~ett····l···,i'···· ; ·····1·····!·····1····· . ....... ~~ . .1 .. _.O.e. ...................... _.~ .......... _ ........................... , .. 

: :,:~: :': ':::, ':: -: :-':'-'; . '" .. . • . .. .. . ..'. ....o.. 
...... 'l" ····r··· ·~·~"~~tS['" .. ~ ..... ~""'1"" "~"""r'" '. + .... ·r···· ·f·····~···· .j .... ·1···· .1' ..... ~ .. "'1" '"1''' "1" ····f···· .~ ..... ~ .... ·1···· 
....... ~ .... ··l······j·····~··· ··1 .. ··· t· ... 'j'" .. ~ ..... ~ ..... ·1···· ·t·····~··· : .... ; .... '1" "'i" .... ~ ..... t ..... ; .... oj' .... ~ ...... ; ...... j ..... j ..... i···· + ... . 
.••••• ':" ~. o.~ ...... ~! ..... :.o ..... ~ .... .o •• : •• '" .... ~ .. .o ••• : ~ .. " ... ~ ••• , ••• :.o .. .o.o .... ~ ••. ~.:.o ....... "'~ .. ~.o ... ~ ••• '" •• ;.o • .o •• 

" . . • • . .. .. • • ., ...o " " ..o........ .... . . · ". ........o ".o. • ~ ....... ~ ...... ~ ..... ~ ... ··1 .... ·~ .. ····:···· .. i·····~····:j .. ···~· .. ···~· .... ~ .......... j ..... ~ ...... ~ ..... ~ .... ·l· .. ·· j" ... ~ ..... ~.: .;0:-,.. ~:::: •• 

• • .. ., .• '" • .• •• ".o... • .. • ... • -<. .o...o.. 
• .. '" _., ••.• •• ...o..."..o.o • 

• .. • • • • • : •••••• ~ ... 0 •• ~ ...... ! ' ..... -: ........ : ........ ~ " .... ~ .. ! • ~ ... ~ ...... '. . .:" ..... ! . . . .. . .... .o ~ ....... : •.•• __ :- ~ .. ~ • ~ •••. ~ ~ . ~ .... ~.o . , • , .: ........ : •••... ! . . .. .... .o ••• ~ -:_ " ~ ~ ,,_:_ -... '" .~ • • • •. • -" .o" " •••• ,,:' ..... .. 
• • • • • " • • .. • •• ....... ••• <,., · . .. . .. . . .. .. . .. ...... ~ '"''' .,. · , . .' ....... ...".. ~ .. . ... ......................." ..... ~ t·· ... ~.o" •••. ~ ..••• r' n. y' ·"T··~' 'r· .. ··~ , .... r" HY··'· T"'~ .~ .. '," ..... ~ .. ' .. r' .... ~ ..... 'r u H"~" •• -. r'· .. Y'" .. ~ ...... ~ ..... ',~ .. u~ • .o .. or···· .~.o • .o.. . ......... .o '.1', .. . 
~ . . . , . . . . .. .. ~ . " . . .. .,. . 
~ . . . . . . . . ~ .. .. . . . ~ .. ." 

....... '.' •••• ~'" •••• .o •••• , •••••• , _._ • _ ..... ' ••••• , ....... # • ~ ••• ~. ~ 0 • • ~ .... , ......... , ~ •• '.o' ••••• ,,, ~ ••• I ••• w • 10 • ~ • ~ ~ '.' ..... ~ ....... ~, • • • •• .o ........... " ' • .o • • .. • .... • • .. •• ." ... .o · ~ . . . . ~ . . . . .. . . . ., ... ..., 
, . . . ~ . . . . . . . . .. . . .. ... · . " , ~ . . . . . . . . . . " ,~ .. · . . .. . . . . , . . .. . ~ . . .. ., . . ~ . . '" , .. .,.. . . . . . . 

PROJECT7l!AJ L,. ... 
ENG FORM 5056-R. AUG 94 



                J-118     

d-.l1ll 

DEPTH 

(b) 
DESCR!PTiON OFMATERIAlS 

(el , 

~ Lu~lr7CMHlqIIHS 
, ~)I bnti:-,rndtti / 
Ib6Ie1~)S{ 

~.,-

/VO f2tCdu~ 

, ... _-

{} " Uij35 

40 (oD11-

~D U(tq 

No 

fJ.!1J ~tl3" tAr~Cf /11£5: . 
, lh-efA-{ 1 brla, /o6iG I 

P\olJI-1AJ6,1 100 ~7It 

dJ II to 71Zif-

9 

ENG 94 

-rtplill ~ 
I'S~\) , 

" ~M-Ahe~ 
(1-4') " , 



                J-119     

. LING LOG 

DEPTH DESCRIPTION OF MATERIALS 
(a) (b) (e) 

• 1 

J 3 

J4 

t( o 16 

17 

« 8 

19 

ENG FORM 94 



                J-120     

tI 
() a4 

~5 

'2'6 

27 

1...&" l8 

19 

ENG FORM 

GLOG 

DESCRIPTION OF MATERIALS 

(0) 

h hruvm SJ It; I dfht J 

IT S'ub rr4~ tftLlfe I 
1/z;~1 ~ B(l.tJt?i (el /l

) 

~ ~ Sfto (.J I 1'tll-Cf-Jr'ho . 
Sor7( mDtS, ~) , 

~ l7kn:y@:.. 
RR. .' s:"tLn /7 '1 J 

/l ;e.,..~: ol'fln 
Il~ ~~ 

/'J11'/) 
. " 

AJt1Iiu~ ./00 6!tJl:; ( :J'f J.5 597/ 
1 

lao ~(f2 

10 &355 

/J~ 
'16 !1m j 51.3/-



                J-121     

. ···;:····TO··Q" .. ·O··:~·;.:~~·T····T·;···: .. ·'··~··· .. :·····r····T··;·':'··'T·;·T·;··:'··'·T·· .. ·: .. t' .... :- .... , .. 
d ••• ! .:; •• ~ •• :. ••••• ;,;' •• P." ow', r._i •• L .. , .~'~ .... d.f::Y.:.~ t H'~~~ ~:~.t;t:~'!..~.~ i ... u~n ••• ~ ~ .H. ~ ... H L. ~ ~".--j. u ••• t .. ~;.-i .. ~_~~L u •• L~ .. _.L~ P, •• ~ .n~.L .. '" ;'-~ 

...... ~~ ..... ~.,; .. \ .. ~ ... ~ ...... } ..... ~ ... ··1 .. · .. \ ... , ·l .... ··}· .... ~~ l .. ·;·l·· .... j ..... -1- ... ··} .... ·1 .. ".j ..... ·\ .. ··¥ .. l·· ···~ .. ···~ .... ·r~4·., ·,1· .. ··1 .. · .. 
• : : ,; - , : :,: - : :, .: . ,: • • " • : • •. .=. ,. - :" - " ,: - ~ , ~ :,"; -.; : • ".-.. ~ '1' -" ""': ~':', ',:'" ~. ~: ~ -~ ow ·'r~·:"· T HH~,~ ~', H ': '~-' '«'r ~"~ ~-' r' ',' '"'~r'''' ~r" -"! n u. r' ... ~~ ':' .... ~;' H,', "r'- ~"':- u. ~~. -'! ~ ',"="' '-~' ~,':-, •• u '-~' '-,~' .:,:' ;,';'~,~.y 'tn,':', .... ·~t·,: ·l~,:·· 0, •. ,.,: •••• :"T , .. !. 

· . -. .. '" -" . -' ~ ':.. ... . 
... ; ,~. '.' .,.~ ... ' .. ! ..... 1"'" i··.· ·i· ..... ! ... : 'l' , .. ,,~. , .... + ..... ~ .... ;~ .: .. i,· ," i····· ';'" .;;; .... , .; .. '.; i··· ,. i·· ", .; .•.. , .; .. ".,.; •..•. j,; ···i;· .,.;: ...... ; •. ·.;i'·.··· i ... · .l .. .. 

: . . ; : ~ . :- .: ~ . ~.'" ~.' ;. "; ~. '~.. '. - ':.: - :..~ " ~. ,- ~. ' ':.' "~. .~. '.'~. : 
;, ..' -" ;" ~ -,', .. • .- • * ~ ........ ~~ ~ ..... : ~ .... ! .. ~ ~ .. : ... ~ .... ~ ... " .... :~ ........ : " . ~ ~ ~: .. , ...... ~ ... ~ ! • ~. ~" .. ,..: • " ... ~~ • ,." ,.! ........ ~ .. ~ •• ., ":' •• ~ ", ":; .... ., .~ ••••• ~ • ~ •• _" !' t'r * ~ ......... -:: ~ .. " ~ ~ I •• ~ • ~ I .... ~ ., ~ ...... ':- • " • ! "! ~,' .. "'" ~.~ , ~ , ..... . 

"~ ~, ~ ~ ,~ ,;.-.; ; ~ ~ ; ,j ; ~ : * ~ ~ ~ : .. .. .. : -: .• 
.•. "",~ -: ~ ••. ,":' ...... : ...... :-•.••• ':' ~ ~ .. :_':' ','" ~_.:.". ~ _: ...... : ....... ';',' .. ~"_:- •••.• : ..... : ••• !«: .••• " -:' ..... ~; •• t •• : ... 't._.: ..... it: •.••• " .... ~ ~ .. ': •. " •• ,';""""" -..... 

• •• •• ...... * .0-• •• .. ,,* .. . . 

• ~. 't · .., .. ~ " .. 
•••••• _ ......... ~ •••••••• 4 •• ··~ .. •• ..... • •••• ~· ............ ~'"'·.;O ...... . .. . ~ .,... . . .. ." · . . . . " ~ . .. . . . . . . ~ .;. ~ ... ~:- ..... : ...... ~ ..... ~. ~ ..... :~ ...•. ~ ..... ! ..... ~ ..... ' -:' . · . ., .... . 

.~ ..... \ ...... ~ .... ,t·· ... ~ .... 'l' '~".:::f~.:.~ "i'/i6'" '1" ... '[' ":~'r' ···t··· .,j., ... ~ .. , ". 
·1····· i .... · .~ ...... ~ ... "~"'''l;'' "i·..df.t. ~ ... ·P,·1··· .. i· .. · + .... ,; ... "1";' ·1 .. ··, i .... 

.•• o. 
•• ., ~ 0 

~ • • • • * '" • '" • • • 
..... " '~"""r""':""';""'~" n -~ .~ ••••• ',~ n •• "';-••••• ~~ ..... ~! ...... ~ ... "'~_;'" 

. ........ . , ...... . · . . . . . . . . . . 
•• , 0 ••• 0_ ••••• ''' •• 0.' ••••• , •• ~., ." ......... " •••• , ••••• ''' ••• 0 " ••••• ." •• " ......... . 

. . '.' .. ~. ... 
0- .. .... • ~ 0- 0-.' ••• 

·1·····t······l····~··+·lil··,· .. ~ .. ;B·:···6·····1·····I···;·:l·····t·· .. ·l·····l·····\······j····· 
., ..... " ............. ~.~.~~ .... ".... a ..... _' ..... I ••••• .,,~ .......... ~.' ••••• , ••••• t ••••• ~ •••• " . 

: : : : ': : -! . : : ! ; : -: .; : : 
• • '0. • * • .. • • • • • 0- • ~ ., • 0- • • • 0- • • • • • 

L[:r:::.:c:t::t:t:t::;HT:::;::::··::::t: . .t:::::[::::::::::T:.:L:T::~t~·:: 
• ~"" " • •• 0- 0- 0-.... 
~ .... 0- • • •• 0-. • 
• ~ • • ~ 0- ~ • .. • • • 

••• '''; .:~ ••••• ; ••• Of ,! .•• ~ .! .....• :.~ ..•• : .• 0 ~ •• ) •• ~ •• ) ••• •• i ...... • : .•. 0 •• ~ •••••• ;.,.~: •• 

. . . . ., . 
• • • • • • • .. 0- • • • 

• • • • • • ~.' ••••• , ••••• f ••••• , • , •• ~ .~~ •••• '.' • ~ ••• '" ••••• # ••••• ~. ~ ••• ".' ••••• '" ••• ~ ~, ••••• 
. . . . . . . . . ~ . . . . . 

• ••••• ~ ••• ~ • '.' ••••• " ••••••••••• ." •••• ~ ".' •••• '.~ ••••• , ••••• , ••••• 'It ~ ••• " '.' •••• 'J< ••••• , ••••• , ........... . 
•• + ~. • .. ~.. . • • ~.., 0- '" • • · . ~ . .. . . .. . ~ . . . .. . ~ .. . · .". 



                J-122     

i 

3,&l( 

ENG 

DESCR!PT!ON OF MATERIA.lS 

(e) 

~ b 1\\JJ(\. ShoI1, 
-< .......... "" ....... ,roC.J~h,~\AA), SlCe(J 

~\. ~\.~-r 

ft( (; .. 

- SA1"\°I~ 
~1t7( A-s~qlAlS') 
b{) ex. l l~ e I f('Q\S'; 

~~ 

~1 ~~ ~G ~d-001 
MCL, ~~ClWhlql~s) \ 

-.lo..-_~~=---+-

£t ~. 

L/(·l) ·u 1S.3 

Ih;nP~t 
(1<1,1..,') 

lou lQ50lP 

U£ ~ 
~ ,[51 -l/-1,VS) (lJf3Z . 

~o ltCD53 

M> 

fJ.,o to1l D 



                J-123     

··LOG 

DEPTH DESCRIPTION OF MATERiAlS 
(a) (b) (c) 

~not3- ~ 
~-W\.CO) ~9G 40 IO()~ • 1 

(I I 2 

13 

14 

~\C~t:-~. 
, 5 'Pl ~ CGz,Ct.) I J~D loq~9 

~bts-- ~hl 'i ~A-~) ~ 
loOSE I ~ \ \---r 

40 lJ~lD ;;lJ.-f , 6 
../ ,---,. 

17 lJO~\ 

l 8 flJJj Col.X1'<7 ~~ JtinO, (qht .1it6 
VJY\Ct I UlU ~ (Am (Cli~, I '"La 7)'0'3 ~) 
lcd,el(hD\s-r 

~ --, Lfl f) 

ENG FORM 5056A-R, AUG 94 



                J-124     

DESCRIPTION OF MATERiAlS 

(c) 

ieJ:hs h ~\.J..lY) 31 r t- I 

~ -A(\b ~~ gC) &.43l 
~~ ~1(7-\1)1 -h(l~ 

01 ~f(¥\q 
~M -fY\.tel. ~rel LO'{ L 
ff'O\~\ (eL) 

l.(X) LP5 -::J-S L(K' ~4.......;,j..... ________ -+-__ +--~_ 



                J-125     

......•.. , ···'····r. ···T·tt.ai~~i::L:I::rI::r::I:::T::IT~+I::Fj:::T:J:·.:n. 

i::t::rt:I:~I:::r~r~~r~:1:~t:t~:t1::::r::t·:r:f··r~~~[j~]iif:::r:::r~tirI:J.:+ 
' .,' .' '. "". .' .. ,."".... · . 1).:l4.h...... .... ...... '. ~':tr:.L::C::r·Li~' . ·!.,.i t ';" :--·T··T ':! i. . 

... .,.,., ...... '·;·····;·····(··~t·· 
.~~.:~ .... ~ ... ~ •••• ~: ...... : •• , •• E ..... 

· .. ··j·· .. +····j·· .. ·l··· 
·····~ .. ··+····1 .. ···1 .... · 



                J-126     

H 

3./ 

7 

8 

- '- !:RIALS DESCRIPTION O:MA, 
(c) 

( 

-

G FORM 5056A-R, AUG 

-

No 

545L· 

" , " 

L 101 (}J 

I~'-



                J-127     

H 

I/' 

/.;~ (I 

f 

I 

14 

I 

17 

I 

/9. 

LOG 

DESCRIPTION OF MATERIAlS 

(,) 

n t I ~. CaJfJ~ Sfu\O, ~rU 
~r? l IU'lJtE-tA:1~ qllW J 

l(\-t~\) /1 oo.se f (Y\{)i Sir 

W81 

~O lJuou&1 

5056A-R, AUG 94 

\ltD weRt 

IW iD351 

f20 to r}1 
)fJ; 
(gl{{i--, t'OD :t,oi 

VO VOJ 



                J-128     

(CONTINUATION SHEE:TJ 

DESCRIPTIPN OF MATERIALS 



                J-129     

13. DEPTH ORI.LED INTO ROCK 

tJJA '. I 

14 .. 

3 ... 0' 

...... , .......... , ...... ., ..... , ...... , ..... ,...; ..... j .••••• :.. .".. I",'" ., ...... ~ ..... , ..... i· .. · , ..... ; .... , ., ...... :, ..... , ................. : ...................... .. 

... , ••.•• , ..... .:. ..... , ..... " ...... ;..... ...... ..... ... • .1 .............. ,...... • .......... , ......... .. 

...... ~ ..... , ..... : ..... , ..... ; ...... , ... ;;.;..f'I¥', , ............ ,........ . ...... : ........... , .......... , ...... : .... ; ...... ,..... ..': ..... ' ...... 1 

I ....... ' ..... , ..... ; ..... "'. r~J .. J~··~, .. ;~ ,..... .... .... • S~ ..... ; .......... : .......... ': ...... , ..... , .... + .... " ..... ,.. : .. . 

1···:·· .. ·+· .. j ..... ; ..... , ..... f.""1 f:1~... ...... !2w .. · .... F~ .. , .... ·· ..... , ..... · .. ··:'.··· .. ·, .. ··, .... ·,·····!·· .... ;····,··, .... !····""· .. I ~'!-\,.:'" .. 1_, : ! : ; 
\ ...... .:. ..... 1.... ..... . ... j ... :. .. .... : .... " ......... 1&1 . .c"" . : ...... , ..... , ..... j ..... ! ..... j ...... 

· , . - . , . 
• • « - • , • · . . - . , . . ', .. ,., .. , .... ,., .. ~." ...... ," ,." .. ,. ... , · . . . . . · . . . . . · . . . . . 

...... , .......... , .... : .... c ........ ) ......... ; ...... ~ ..... ; ... ..! ......... .. 

...... :.... ., ...... j ......... " . ..,. ..... : ........ .1 .... :+..... . .. . 

...... , ..... i.... ,..... ..... ..... ..... .. ... ,j ........... : ..... c, ........ " .. ' ..... , .. ,.; ..... ,.... .. .... : 
: i .. :: ........ : ..... , ......... .,. ......... : ............ : ...... : ..... , ..... j .......... j...: ..... ; ...... ,: .... ; ..... , ..... , .. , .. ,1 

! : ,Ll ~~F- .. X.l > f,S .. : X,AX;~ .. ,~:)7 .. ~! *-: '''~ ; 
: ,:: ::::;.;::::: , ; ; ... ",.:,.." ,: .... , ...... :..... ; . , , : ... ,' , ', ................ .. 

........... ;....... . .. L. .... ::. ..... ; 7l .:; ) ..... ,:, .... ,:, .... ,: ...... , ...... ', ..... "' .. , .. : .. +: .... ,,........ .. ... 
j '" ".it ,,'ua. 'C>~ 'j' ;: ;"'; • i 

...... 

ENG FORM 5056-R, AUG 94 



                J-130     

2 

F.z:t.L: wA:>IF(ASIl IItETJll .Q.. TI:P (pu , I 
5"13'1 3~ V4'lST12., W~E) fGnl\vE'L 5'215 <10 I , 

Set J..o OSri I MOIi>T. 
3 

~ 

5311 10 
ZS" . 4 

5 No 

6 70 
!rAT, 

7 578ft ~o 

30" • 
5902. 70 

8,=t--------------_t----r---~--~--_t------__ _J 

9 



                J-131     

HTRW DR. IL. LING LOG (CONTINUATfONSHEET) HOLE NUMBER 
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PROJECT [HOLE NO L.\I. Bll 
EI\J FORM R05flA-R, AUG 94 



                J-132     

PROJECT 

~(.l~"O ' 
-. OEPTH 

(a) ~) 

r 

'10"_ 
1'-10 

139 

ND 



                J-133     

3 

3 

LOG (CONTINUATION SHE~T) 

OESCR1PTION OF MA 1EHIAlS 

(0) 

Cl.GA~ 3. 9>" f' 

- SAMPU; X.D. 

TLS-SS-IA I. (llili. ~-'Z.3) 032', () 

TU'$S-IA I. BII( s. S -,"s)n Zt.1 b 

T'U-.sn-,,, I. GIl( ,1.0 Z:l.o )0; 21.>1 0 

'rts-SIl- IA'·!lIl( ~1.0·2'1.I»03 2&.1 0 

I ....,· ... -IAI.llll{ 2!1.I-JU.I)OJ?.&IO 

(l- lA.t 811(10,/- 31.I)OJUD' 0 

P.ro i2EA I);,::rJ f.,s ... 0 fPf't{rat) 

SO:Z:L IlEAD:;t:I\ll" S Ae~ 

G:N wrsj r;:pJ . 

- COl.£E'C·:rro PAD, PvpLIutTt. 

IAt 



                J-134     

. ; ...... : .... ;,., .... , ..... .. .. ·1 .......... ... , .............. . 

;,1[' 
···<· .. ·1~'·· .. ' .. · ....... , ..... , . . .. . 

... -.,.~ .. ".! ... , ...... , .. : . . 
.', ... ; ...... ; .. ;. ·;i·.·· ·,i ... · .,c ..... 

. ' 1 ". ~ : : 
;" .... ~ .. '. ': .... , 

.. .. ;., .... ~ .... ': .... , 
....... ; ..... ; ..... ; ..... ; ..... , ... :.:; 

:::::':::::r::::r::::::::::r :::.\ ..... j' 
.. "T'~'":'''''r''' ~:" '-' '1"'~' 

.... , .. ~. , .'.' .j ...... i.· ..... ~ ... .: ",,·i .. · ..... ,,( ..... 
. ., . 

F[,lFFii:I!TI!lA~iil,;;+ 
....... \ ...... : ...... ~ ..... i· .... ~ .. ··· .; ...... ;"., .i·· ... i ..... ).· .. .. ; ...... ; .... i···,· ! ...... ; ...... : ...... > ..... ;." •• ! .... ;;; .. , .. ·;··· .. ·i··· .. i··· ........... . 

·······:·····.l····:\:::::\:::::F·::f:~::::et:.·~ £·":=:~··¥,=~::~:::::;:::~::.:::I:::::;:::::[ ..... , . 
.... -+- .... ! ..... \ ..... i ...... : .. .... ; ..... ~~.; .. CfAMt'?fli.. .... . : ..... + .................... ~ ...... ~ ...... ! .......... , ..... ~ ..... , ..... ~ ..... ; .... . 

., . . . ., . 
" .. " .: .... , .~ .. , .. ; .,., i ... , .. ~ .... .. ~.,.",~ ..... } , .... ~, ..... ~, .... +""'~"'" j .... . ~., ... . ~." ... : ...•.. .... , ..... "" .. : ...... :..... .. ... ~." .. . ~ .. , ..• ~ ...... ! ..... i .... · 

. .. " : 

.................... " ..... , ..... , ..... , ..... , ..... " ..... 



                J-135     

r-~=:;:-:--;-;-"":;;;c~:-;-~~~-;-= ;;;;:~-~-~---- ... , HQLENlJMBER HTRW DRU::.6.ING LOG (CONTINUATIONSH~ET) JAIJm, 
PROJECT J'6PECTOR V _ POrp : .... SHE~ OF;""ET 

I ~IU IEU;;~'NG GEO~'E.GH .. :I'l.E NALYlIOPL I M;rN. --!!J'f'J't. ~ OEPTH O"SCRiI'l1ONOF~ATERIAlS 'r"tT~ ORGO aOXNo, ~PLENO. BlOWCOUt;T e2ir~t 
(a) (b) (e) (d) X (e) I (~fII) (h) ~-'--~rl-----~- ......... ---I-~"-+--.:.~-t-,--"---t-.......'--r--~--0-

= 
-= 

~ No Ilfi (0 V E/l?y = , 1': '-: 

= rr/..I.-: 
-ref fA ...L 1L :: -- . Ileoors#- QaOlUiV eLA", 

to 53'1 (po fcsq, "" 
-

iooo, (J;IlAV(J.., ~t<1 2:' 

:: Wl'Is17£ (ASJ~ PlA1TXI'~ :: 
, ::. 

ll1eg, sr:r.:ff, Mo:r:s"r. 
(03'10 'Yo :. 

5ec:; 3,= ':: : 
.. NOT6 -=: 

(.,lf30 LjO :: 
4 :. 3'/" . 

:: , = -= 
= 5 : 

"-::. 

= 
-= : ND (l e CD 1/ Ii$. Y 

~ 
"- r 

6..:: --
: 

--
7 ::~ 

, --= PIU.: WAST{; C "I.A S~ AJII~ -= 
Loc:;e / wl57'". (.,552.- 70 SAT, (..322- so = 

8 = 12" -

-= 



                J-136     

.--~-~. ~~-'-'---'-------~-~~-~------~'------------rToH;r;;OL-;::-E'"NUiUMnFBE'n'"R-

HTRW DRILLING LOG (CONTINUATION SHEET) tAl. Bll.. 
PROJECT I INSPECTOR ......... ()OPp -,.,;.~- SHEEr . SHEEr 

'..I ,.. , OF'" . 
~jr'-----' 15LD~~,CRE' ,G( GIiO~.~.EQH ,.: LE "t-/ALYIIOAL IIUN-· sr~ 

-et:!!'!fo1. DEPTH DESCRIPTION OF MATERIALS RE S ORCO' OX NO. SANiP~IiNO. BLOWCOUNT ~ 

Cal (b) (d) "t (e) 'B (I) (9) (I'll l' ~---+~IO~~_~~-----(_C)----~--------+--~~+-__ ~~-+~_+-~_~~ _______ ~_ 
-
= -----.1-= 
-

= { ---
= 

0 1< _ -
_ l2--=: 

-

= ---
-- F .z:l"L'. WAsTE C AstI, GlI-\>s J J 3 -'--:: .-
= 1-005(; W 1::-7. 6,511 I 
- I . /00 -
= 5GG -

14-= ---
fVcW -........., 

(.'1'1l '80 = , = 5_ 
- ~ 

-

= ~SOq -- {Db = 
110" . 

- I '6-
= -

" - No -- flGCOVeP-y ,. ---
17 -

--
= F,;r;{.t, : WAs~ C::AS~, (,.iI\SS)/ --- (P1iDl ~o --

L-OO.5E I ""' b'l ~ • 8 --= -

= ---
&'921 100 --

49 -'---- ..L JL ---
(00 - 1113 i~ '6 ftC - l'S~ 3&/ -aD -

PROJECT J HOLE f\'OI A I. El2 
Ei\lG FORM 5056A-R, AUG 94 



                J-137     

NO IUco va<y - I 

11ft. 

(.,0 

ENG FORM 5056A·R, AUG 94 

TU-5(>-/AI.6It (na-Z'I,O)o33% 

- Pro £.f;A~("S ::: 0f'Pl"ll/OC.V 



                J-138     
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I ..~ .. ,.,. .. ,_ : .. l...;>.. r-, . . . ., 

..... .....:.. .. .. i .. · '" .)'I~f?i'" . .. 
I· .. ·~ .. · .. ,·····,·· .. : ..... : ...... ,.... . ..:.. .. . ........... ··:· .... :· .... ,···· .. :· .... 4 

I .. ; ..... ;..... ..... ..i .... : " ,.... .. : :; .. ·;· .. ·i·· ... ~ .... ·\··) ..... i ..... ,···· 
'(d~~~ u .... ,:-t :::;: ; i : ; ; : 

.: ...••.. ... r,.'?~.K, ..•...... :......... .;.::::':1. liiTTIEFT 
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I"~"v'"'' 1:>. ~O~p BH.=E'(~E.El 

1IIWD- , 
OF 11 
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HTRW DRILLING LOG HOLE NUM8ER (CONTiNUATiON SHEE1) 
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H LUNG LOG 
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: 

= -= 
= 

J. 
9-= 

f.,Jo = l!. E Co v I::Y< 'I , 
= -: 

! 

-' _"",-1 
: 

10 -
lPROJECT ---------_ ... . ...... -

JHOLE~\J6/At,rg.B¢J -... 
ENG FORM 5056A~R, AUG 94 
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Dutil Report for the Phuse 2 Tonawanda Landfill OU FUSRAP Site Remedial Investigation 

USACE ENG HTRW Forms 
Investigative Area 3 

-----------.......... ,-.. ~ .. -
W912P4·07·D·0009, D.O. 0003 
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i HTRW DRILLING LOG DISTR!CT B ~.t" I" 
; 1 'NAME CM.r.-.J X/IJC, Zes:tA EN' "I""" ."7"AI t:ol!f. 

~Nz:r.:~· IQ~ ~AD' -0,,,7; I~",.,. ':':;;; .... '''!\lOA J..F.""A 

, •. uor ! DRJLLED INTO ROC' 

1 '4 .. 
'0; OF HOLE I?:. • c ' ,WATERLEVELI Nt" 

1 •. ' _ I 'w'mo ~ 1 19.,u ",/A 

'0. ! voe METALS OTHER, i OTHER (SPECIFY) I I ~::: 

I 
ENG FORM 5056-R, AUG 94 
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HTRW DRILLING (CONTINUATION SHEET) 

ELEV. DEPTH DSSCRIPTION OF MATERiAlS 

I') 

COI\ +III. UC)1 ftWI. j)~ttDVJ 

~G 1.10 
I 1 

100 

14 ~~ 

15 

16 

I 

:::!-IAI /Jt'#\'\:~', OV fr(t:-M t-, n~ 

S I'!"M.\>I Ir 11)" (.J.l.Ao • AMl"\51 ~) 

IW-),r-lI\ 3-1 (11,-I~I)ot\SlO <tft:II\ICttL 
~SB IA,,., (o.o·t>·,")()~I.nO 1bpu" 
Tq .. SD "'~I lI'~"·1,.S')1>1-1S10 Na;tw(. 

TtS -'5B I~'~J ll.S-·3. ".')6ut1b 

7LS-SJ Il'~1 (lO-II')02tnD HI,hd' 
n 5 - S3 lA-Vi lll- I,.') 0,,1510 I-h;h S-

ENG FORM 5056A·R, AUG 94 

l/ql) 

7/2<6 

. !3t.OW COUNT 

(g) 

REMARKS irJ ~ 

)6'i" mqi1 ~ 10/ ~2r-
NDtti5 

111\3-1 , 
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HTRW DRILLING LOG ,"'STeeT ~_~P·/..tJ ~a ' 
" "'~N," E"J~I'II rNC...z.e8tA &'. ..... ,IU.o. """"', t:oM. 1 ot38HEETSi 

~:~T_, 'i":d~'!n . ~"! ::1. :r;..iI D,:~ 11.11. r TZltVA" , •• ,1lA "" I ,...I'\A f\J Y 

, 

14. ""All 'HOLE 0.0.01 17.01"ER' foJ/A 

120.S.AMPLESFOR • ANALYSIS VOC METAlS ~' I OTHER I I ::::' 
- - -= -' - -

22. 'HOLE 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

2 OF 

DESCRIPTION OF MATERIALS 
~AMPLE' NO. BLOW COUNT REMARKS B /' d" 

1,1 

,NO ReCo\,JE-ry II() K 
, 

fill; feorSh SlINll, nl\f. I L.j D 5Qgo fWdh \?,- IW/S133-:t 

WCLat I tif ft I !-WOD, Vf"I'l1 
()()St, moiST 

/ 
h\'i'" lr "Y 1tJ3o z. 120 b:r 3LJ 

4 

1o0 (P13to 
5-r----____________ ~~----~--~ 

7 

NIR 

n.1r·, tom:. -rfOI orN)?-t. 
~D 104 Q4 s,[1 JnAlD, w/~r4.EL, 

9 sf" WOO}), rnolJT, 
/OOJ<' 

~D ~[)q5 

-L 
ENG 5056A-R, AUG 94 
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H DRILLING LOG (CONTINUATION SHEET) 

REMARKS 
EUi:V. DEPTH DESCRiPnON OF MATERIAL~ 

1-.... ...,· ,1'1-<-1-1. ~ 
ta) tb) to) 

Il~ 41' 
NO R U D tl /3(;!.'1 NO (( ou~ 

I 1 

!5JJ : "B 1C4..c.t s~ si 11 \.bO t92..B9 
wi Sc~'" (j~wel Ct.}I,), 
!bose I j\\01S7 

\DD 19311p I 

14 
~6 wlo2.CJ 

8D ~D3S 
tits" 

15 

~D KNDtJB£'7 
NO 1<. 1 

16 

~t - OfMn (;',:,1' SI it, 41 
S1/55q~ :!: 

5f'r1Jj) wi j{(UJC' (till), 
go ~4Dg fV\O IJ7 I 57i FF (,Ct..) 17 

. LJV.57Z9 
b() ~DS7.9 

I()O ! ~nLf 
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i HTRW DRILLING LOG IDISTRICT Bu-t14l .. 1'l 

i 

10, DATE STARlED 11, DATE' 

r-------------------l,1<-rV-10 7! I., . .."..., /0., .. ., -\l'. .5: .... 
12, ' 

"q , 
16, DEPTH TO' • 'E'Nt/i: I 

14, TOTAL DEFfH OF HOLE 1l..J. D 1 17, oniER WATER N/ ill 

,18,' '~}:MPLES - ""V':;' VK~V I '"" TOT"- NUMBER ~l;.". 90)(£8 

I 20, SAMPLES FOR' voe METALS v' I OTHER I I I I ~~: 

~ ---
LOCATIONSKETCH/COMMENTS ~ 
¥- ~!lJ.p h1i-~3. ttl/;", ~U~ oro 1111\'.1> Ph! .~ j: """"':.",::::::<": "";"";"«]," 

~Ig " : ." , "'''J , 
lJtJl)' I~' -': , ' ' ,,", : : <, ''', .. " .. 1",,,.,, " 

tJ; ,IC!<1; yqS .. ..\~.S ., ,' .... "' .... " ..... ,"«" •. " ... , ..... ,"" .. , ...... : .. ,,"'''« 

.fi. ... :."lt~u.\V ~c.t .~ .. ~)}.i .... i ....... : ... ,." ., .. i"" , : i: [ :, . 

-

" .. ".; .... , :« .. , 

: : : 
• : : I 

: 

l .. ": .. , .. ,,,:, .. , ..... ,...: : :; ;'" I ; : l I,! In:;;r:
o : .... i?-s I ) .. ".j ..... 

. : ~ :·.L :: ::: i ::::....,.:: 
m"":",,,,'''''«:''''':''''':'''' ~':' II NIJ:f'm:': , . .: : -.:L+,,,.:,,.; .. ,,.:««I««,: ... 

,1" ... 1 ..... : .. ,: :«« : ... \l'\.,~,<, ' .. :,,, . .[,,. :::: :: '--+-. I I . I I 
; : '<., L"',¥.% .. I.,,«.; .: ... ",,: "',',',.,. ,I .i, :, ::::",:: "T .... ' .. «':' : .'U ". . .... ; ..... ".. :: 

"<'''..'.' ... i .. " : .... ;" .. , .. ; .. «;, .... " .. ",... :.. . . . .. : : : I: ', .. ,. 

...... I ..... , ....... I"'''''j" ...... ,. «". Vlt'~i R~h y ..... , ~ ; 14 -3",'3 Ii". ". 

iT TON. /,.F, 13uff'AU> D:U:nUc:.7" FUS.eAP IU(;r:S5C.7" I HOL1~~ 3<:!> 
ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG HOlE NUMBE:R (CONTINUATION SHEET) 
.l~~3::::L ~:f····· 

I'NVEC\t~\ sch;" ISHE~T OJ' 3m 

11'i~~~REliNING GEOTECH SAMPlE 

No}nW,;'Ut(f REMARKS Vr/ a EtE'J. DEPTH DESCf\lPTiON OF Mll.1ERIALS RESUtTS OR CORE BOX NO. 
('l [b) ('l ~. ~)( \1'11,1\, .,lA. ~ --~-o -

IOPSc.i!,! 12bCin.t>rJ, 
i Stt 5b/fp:y§S : ItO 'iDB I 7bp lPi l -= '3f~1 (<.11'), Woo!)\ no\'0) 

: 311 Ff, M t:e'N gD 1014'8 -
1_ 

:: P.troIJh- OIPW/'\ :ll/i, el~ 
N(11lfL Lit! 'ofJ3 '3 -= Cours.e.. IInO fine SI'ItV.:) 10 0 (p lP8q 

2:: t) ~ ler o/lDf0 trOlJl.f WI ' 

": 5~ Inf'{/I! Itt~ I stiff /'ROUt 
-= (ll) ( 

I () b : 1'36] -
3...= 

-~-,. 

::. 

"13/b51 
::. 

11·0 . Ihq'o d' -= 13'1S ::. 
4...= 

::. 
= 90 ~1.1 "I 

= 11'0 /01031 fhqh lr '11/hVJ3 
-5-= 
= ,.. (UOI)""1 S{" 'Z., 
= -= 100 -:t 1103 : 

6...= 
= 

~liMtdW J.fII/f;bSI 
::. 

-= /IO -::J/IoS ::. 
7-= .. 

:-::: 
: 

-= IDD 7Vs'1 : 
8...= 
= ::. Ja D 13b~ -= 
= 9...::. 

113 IT 
I 

: 

-3 bO 
-j 

! 
-j 

, -1 

'PROJECT 
10 =1.. .HO[ENJll""~ .sJp" 

,-ENG FORM o056A-R. AUG 94 
1~-~-3 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
hl- 3:1 PROJECT 

I'NSPECTr flN"J)s chw SHEET SHEETS 

3 OF~ 
IHO SCR·E~NING GEOTECH SAMPLE NALYTlCAL 

REMARKS "8"/ d ELEV. DEPTH DESCRIPTION OF MATERIALS RE~lTS OR CORE BOX NO. F~PLENO. 8LOWCOUNT 
(al 1'1 101 ,\1,- ~ .. >r (Q (0) /1'1111\. rHi:l-Iil';I ('{)oJll~ 10 -

Co(\1irwev 'l1Dth prMoai ptJt;.t = -= 'i;o ~ bqt{ = -
, 1-= 

-- f--= = 
'112b -= )10 

= 12-= 

= = 
lOD ":132l1 -= = I 3-= 

= = So -= bl-b? = 14 .,. 

= Bo~M Of ,&(j~(! 11./. D' 
= -= 
~: lLLM~ I 2J-£l~ S ,I = 

-rllO~. q /5-= 

= - j/f'rY1(JI/i :1. D. (ffltll1YJt9/rSIJ) = -= TL5 -J 5 -143-3 (o.(,J-D's) b 211.1D n,plPll = /6-= Ti5-50 (i13-3( I'. z-') Ol.-fl-ll> I\J[J,.II{ 
= :l )-s~ tll~'3(\I.,I_l.l')6l-'~lb S4fvr~ = -= rlS - 511 It) 3-3 (4.LJ-".4')o'l.l'l.1o n..~ h. B-
= 7lS -sB /Q3-3 <'~-4')()Uz.(O 

rvMh tf 17 -= 

= :. 
-= 
= 18-= 

= 
= -= 
= /9-= 

= 
-= 

= 
0.0 = 

PROJECT 
I HOLE NO S I tJ-- ~-

ENG FORM 5056A-R. AUG 94 
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HTRWDRILLING LOG DISTRICT 

1. COMPANY NAME _ 

~";$.()L.I rIVe., 

5. NAME OF DRILLER ~ 

~~\.(\\~ ~n't:., 
7. SIZES AND TYPES OF DRILLING 
AND SAMPLING EQUIPMENT 

12. OVERBURDEN THICKNESS 

13. DEPTH DRILLED INTO ROCK 

14. TOTAL DEPTH OF HOLE 

16.0 I 
18. GEOTECHNICAL SAMPLES 

141" 

11. DATE COMPLETED 

;;;J-I \ -lD II :4;-m 

16. DEPTH TO WATER AND ELAPSED TIME AFTER 

NJA 
ILUNG COMPLETED 

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

N/A 
DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES 

tJ/A -
VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE 

r-------~~--------~---__ -__ -----~----------+-~~----~--------~-r~------~RECOV~JA % 
20. SAMPLES FOR CHEMICAL ANALYSIS 

BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR 
~~==~~~-=~----~~~r--------.=---~r-----------~------~------~ 

LOCATION SKETCH/COMMENTS SCALE: NTS 
...... ':' ..... : ..... ! ..... :' .... :" .... : .. 9. ":'" •• : ••••• :' •••• :' ~~. ~':"" ':'" ":" "':'" .,-;, •••• ':'''' .... ! ..... ; .... '!, ..... : ..... ':'" "!" 0" ;~ ••• ':'" •• ':' ...... : ••••• :' •••• : ••••• :' ••••• 

::LT:!::!:L'L::CIlbddOOJ.:i::r'L:C:'::LLL:,L"::!::::F'1::-:: 
...... 'j' "'~""'j"'" j ..... ~ ...... ~ ...... ~ ..... ~ ..... ~ ..... i···· .. ~ ...... \ .... ~ ..... ~ ..... i" .... ~ ...... ~ .... ·l .. ··· j' .. · .. 1··· .,,~ ..... \ ..... i·· ... ~ ...... ( ... ~ ..... \ .... ~ .... ( .. . 

'~""'!""'!" ... ~ .. " .. ~ .... ,,~ ..... ~ ..... ~ ..... ~ .... .. i·· .... ~ .... ! .. 'Ni' .. AI:·····.j.· .... ~ .... + .... j ...... ~ ...... ~ ...... ! .... ·1···· .~ ...... ; ..... ';" .... ! ..... ~ ..... ~ .... .. . . . . . . . . . . . . I 'II" . . . . . . . . . . . . . . . . . . . . . . . .. '(..,.J~ ........... . 

. . "f ... ".~ ...... j'" .. 1 ... ·· .. ~ ...... ·f. " .. ·1 ... · "1 ... · .. i." .. "j ..... "i.· .. ·1.· .... 1." .... ~ ... ". -r., .. , ;. "1fv ..... j ...... ~ ..... t···· .[ .... ·1···· ·1.·.·.· ....... ~: ... ·:.·.i·~ ........... j: .......... :.~.' ......... ·.l.·.· ........ . 
• • • • • • • :.. • * ~:. •• ~ ~ ••• ~ •• ~ • : ••••• .: ••••••••••••• ~ ••••• : ••• ~ • ; ••••• .: •• # ••• :. ••••• :. • •• .:. ~ ~ •• : ••••• .: ••••• ~:. ••••• : ••••• : ••••• .:- ••••• ~~ ••••• :- ••••• : ••••• : •• • ,:~. '\:;I.' : : : : : : : : : : : : : : : : : : : : .: 1 ~ I"': :(tlj : : : 
....... : ...... L:s.>.: ... : ~ : i i ; : : : : ; : ... : ...... : ..... : ..... ;. .: ...... : .•. ~"";::-Vl.:""":·V1T··"·:""·;··"·: 

:lCfjj1j~FJ~rI·::i:FF'+:r:[rI::rF]~IF+::I: 
:Ll::.:C:T:r.::TLT::LI,:::LTT::.:.,LLT.':,::: ,I1.,:;:::::::;:: 

.............. ~·::::I::::r:::L::t:::::t:::::l:::::~::::t::::::::::::::.::::::::::::::l::::::~.:·::::::::~:.J::::::l::::::t:::::C:J::::L:::l::::::t::::L:::l::::t:::: 
~ ; ~ ~ ~ ~ ~ I i I/~'I)J)' ~~ ~ : ~ ~ ~ ~ ~ i ~ ~ ~ ~ ; ; ~ ~ ~ 

....... ~ ... "j ..... ~ ..... ~ .. ···1······~······~·v.r: j jv.~ ..... ~ ..... j ...... j ...... j ..... ~ ..... \ ... ··l······l· ..... j ...... j ... "~""'j""'1'" "'j'" .. ~ ..... ~ ..... j ..... . 

...... . : ...... : .... ·1····· r···· T" ... :. '" ·1····· T'" ··r·····[· .... ~ ..... r" ... : ...... :'.. . .... ! •.... ~ .•... ·:······r·· ... ~ ..... ~. "''1'' ... r···· .~ ...... ~ ..... r···· r····· 
.. · .... r· .. ·r .. · .. ~ .. " T .. · .. r .... r·· ""j'" "( .. 1" .... r .... ~ .. · .. ;·"";" .. · ·: .... ··~ .... ·r .... '1' .... r' "'1"" "1 .... r'" r .... 1"' .. 1" .... r .. " T .... r'" '1" .... 

ENG FORM 5056-R, AUG 94 
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= = -: 
-

6 = --: 

= ...: 
:: 

7...: 
= 
= -: 
-

5700 

-«_ .. _--

HI,9h6 S4/5~ 
Ih1h B'" .:r41sL-zS 

8'..::==1------------1 ~««<--« -< <- ----~< 
= = -= 
~ 

g--: 

< <fL· ;)\lb sloIt6- . '-:L~dn-~ful'N=< =" Rru'-'-{-?--"~"_'y'__II 
r
PHOJECT< ---~~~~-'«« <~"'--.-.---'-- -- • HOLE NO d "-=l 

ENG FORM 5056A-R, AUG 94 ----------~·~I~W~3--~~-__ __ 
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Nah 1t'f":7 %0 II.) 
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IHTRW DRILLING LOG "",TRCT Elif'fAl .. o 
SHEET ~EETS 

1 OF,.:) 

7,SIZESANDTYPESoPDRI<.l.ING '3 '/q"- CO-, 6 B. HOLE LOCATION' 
AND SAMPLING EQUIPMENT I~-:'~ - -~ -.. I-r-. ,""V1" r" U JS- n 4Q I. 

'!IVI $;LIIi. AJIi!!:. A.t. 0'1'(7 -. 'TE:."1') -I. 'V 
1-______ --'('-'Ii,.....I.)'--_~_~ ____ _4 9. SURFr;6l;"~N ~ 1-",} 
-··------------------------------------------------~,~O~.D~A~T~E~ST~A~~~D~~LL-I-----.. I"7.~0A~J~E~C~O~M~Pl~E~TE~D~--------~ 
1------------------1-7- 1(. .. 10 II' IL-/i::-IO \1..: .Q. ... 

12. OVERBURDEN THicKNESS is. DEPTH GROUNDWATER ENCOUNTERED 

\.4 ~ ·a l 
13. DEpTH ORiLlED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

N/A 
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

NIt. 
1i. GE01B:HNI~:PlES DIS~RB"" I UNDISTURBED J 19. TOTAL NUMBER ~IARE BOXES 

t-,,,O"'. SAM=;;;P"LE"'S"'F"'onR"'CH"E"M"'ICA=l""_=lvYS;;;,So-t----,VO=C,----,--..J· MET.Al.S OTHER {SPECifY; OTHER (SPECIFY) I OTHER (SPECIFY) I 21. TOT~~ORE 
l:» ,.Lb "'I'l.tJ:;/h'!Norl .,,".~ ~ 11.\00\ I ~ It"Jwf I lYll..tlnol..-l I RECO"li'" % 

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL 01 HER (SPECIFY) 23, SIGNATURE OF INSPECTOR 

I C.IITT:r~.f uie -
LOCATION SKETCH/COMMENTS SCALE: NT'S 

.... ; ..... ; ..... ; ..... ; ..... + .... )-.: .... ; ..... ; .. ; ..... .;. ., ..... ; ..... ! ..... [ .. + ... + .... -} ..... ; .. ···i···· .! ..... j'" .. ; ... ··f· .... ; ..... ; ..... j .... . 
······,·;·,,····[·····1·····:··· ., .. ; .. \4 ..... : .... Jfy3:t5 .. i .... + .. ·+·····f·····;····+..:!·····\·· .. + ... .j.. ... -j-- .... \ .... ; ..... ; ... .;. .... . 

--_. f ..... ~,., .. ; .... , i .•••. i···" '~'" .. ~ ·····r·····i·· .. ·L .... { ... ,,~ ... . ~ ..... i ..... l .... .. 1, : .~., ... ~ ...... ~.,.,. 'f" , .. ~ .. ,. '~"" "~"""'1"'" '? .... ~ ..... ~ ... "1,,,,--
..... ~ ...... , .. 'T '" .. , + .. ;.+~ .... ; ..... ~. :" + .... ~ .. ' ... :' ~ ... : ..... j ..... ~ .... + Kf' . ,. ',~ .. ~ ..... ; ... : .+ .... : .... : .... . 

.. ... j .. ; .. : ·:·· .. ,··) .... ·1 .. ·; .i ..... ; .... } .+ .. + .... h . ...... , ..... ; .... ; .... + ... -} ..... ; ... : .. ; .... j ..... ; .... ; .. ~ .... i ; .. .. 
.. ........ I t:'P(\"-:-' . .. P" .. , ",. .. . 

, .. "':- ' ("';"'"i'''''';''' .. ~ ...... (. ·l·· .... : .. · ....... (. -1'" ; ""r"':"; ''''~'' ,;. ·-t '··~·····r"~a,·r· .. ·~· . ,(',,~ .. ~'" .. ·1""·· 
··~:: .. T·····:···::!::.:::.::.L.L .·r·:·::: .... :~:~~~.:·.···kJ~T·::[.····i·: . .i::::T::::t .. :::;: .. :.\.:·:;::::i··::r··1.::::C.:;::::: 

~---. ":""" ~ ·····~·····i··· ··t··· .. ~ ..... : ..... ~ . -r"" ':" ... ~ "":"'" ':"., "~ ..... : ..,.; .. "'i' ····t· ' ... j ..... ~ ... '.!" .... ; ...... ~ .. ' .. ~ ..... j ..... j'''''' 
I .. ····:'··.·::· .::.' ..... :: .... :::::r:.::;:::r:::.: ... : I:.:::': :: .. :., ... :: :.: .::;:":':;: ':::1:::::1 :.':' r::':' .... ::::::::::::: .. :::-'" .... :::::,: .::I. .:.: ..... , .. 
LROJECTTDN. /..F- a~/.() P:LS1lUX;.T ruSAlip Rtc::reGT" IHOL1~ -~ S" 
ENG FORM 5056·R, AUG 94 
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HTRW DRILLING LOG HOlENUM~ (CONTINUATION SHEET) W\-~ 
PROJECT 

I'NSPECf6Ry 11 
,\~C~ 

SH!tET SHEET~ 

2 OF3 
IELD SCREtiNING GEOTECH SAW-ptE NALYTICAL 

REMAAKS "'-J d" ElEV. DEPTH :JESCR'FTlON OFMAiERIALS RESlllTS OR CORE BOX NC. ~PLE:'.IO. BLOWCOUm 
(al (b) (c; <\n~ 1,).- (~ {oJ \ "I'o\VI. SIt ........ c. £b>j\ \-0= 1)rrg,~ ~ C\0..41Mt 

lJo 
)/1V' '0t:l\pll 5f> / :::;01'1 : I~i I w\orQImI<. r.u.....1:\1w- '":1434 )II()\'1!5 -:: 

: ..... 11 t'e>o-r \"5'''fl l ..-r II"f: R1,'t1:lJ 
1...: \ lOD ":J \.Db 0 !--'-=-~- .. : I 

I ucd'kJ€: 5'$ hos,-( -

-:: 
l2.eY>IJh-b(JlJ~ 's1ft ICto..." : \00 

:t ".:f -::} 10 2"=: fflt..[.~ {)l: lX'ffftMi. ~L 
= CoonE fIhJOji"'me- JI'ttJO I :. 

SfdUldliO \9~ I ~ -= 1JC'51 c.rCd1Q11 CfnLA(J w/ I 

\.00 : ~l\Cuf ollt )~~lIrAJ'11z, ~'l.' 7"1-35 3....: 

= 80P7, MOl \'7.11"""1 wfh 

= (eL) 
-= %0 cMfllit3L 'ot;!HIo = -:rLJ 10 1-4-=: 
= = -= 100 Hlq~~ s'lhfl8L : 1-5sq 5...: 
= 
= -= lao = 1- 6<fD 6..::: 
= ....: 

60 = -=J-4:?>S 7 : 

'-= 
: 

...: 
\00 : 

1-54D 8 : 

'-= 
: 

...: 
100 : 

I 19B23 -

I 9_ 

: Iov ? lPll : 
-= 

~o -=toer1 : 
10 -

PROJeCT 

J:~lE~~ 3-:1i 
ENG FORM 5056A,R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUMBER 

143-0 PROJECT 

1(:)0 

IOD 
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13 16. DEPTH TO , NlATIME 

." .DEl'nIOFHOLE \~. e\ ''-'JTHERWATER' MIA 

"1" - - 19. TOTAL 'o;.,'fJtE BOXES 

I'O.SAMPLESFOR' . ANALYSIS VOC METALS OTI I OTHER I ". TOTAL CORE 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) I HOLE NUMeER \() 

! \Po -3-PROJECT 

I'N_SPEC"y ~ ~sc.h~ ISHEET SHEEn 

2 OF,::] 
lEW SCREENING GEOTECFt SAMPLE NAt.YnOAl 

REMARKS IS -/ d-ELE¥- DEPTH DESCRIPllON OF MA i ERIALS R~\,IL'fS 
ORCOREcr, F,MPLENO. BLOW COUNT 

1.1 (h) 1'1 .JK1I..~ A) (ry 191 1-~I"·Sf;>,.hl CQj;X\ 1 0: C NJ51\fO S1DN 8' I loO 1o~12.. 
S~ iT<..pI.." I..j IQ/Sh"TO : , 

N6'/f;5 -: A S'jl\'\A \ lr I \ bosel 
IoD ('(05:r = Rti::rel'l 1..::: 

: 
: 

100 /g-=tll -: 
-

2"': e~\Jh -~( l1\IIt) $1'11 + : 
: etw.., W/tr .. {€ {WIJe. 

lftbJ Ie -: 
$IfN!> 4- nllG' ~rao6L (lzllJ 11.0 -

3 : j r4t flullUllj '+- ';6;. J ~-: 

Nlr1Wt~rS = D~IL(fd;t>lJ CfQ.U; IV) 
..::: 

.511+ J~I filII 11.17 I 1Itf'r), ~o 10 b3q : 
- Sf\P?- \ /Y\OIJ+- w .. ) 4..::: 

= : 
jO ~2~D -: 

-
5 : --: 

lt1lJh If IoS/IDDqD : 
..:: { }JD 115J1-: 
- ! 6..:: 

= 
= BD ~qbO sc.~ah:o: I-If/ -: 
- Su SJh>k· 1Pdo2. 

7 : 
'-: 

: 

8D &"1L17 ..:: 
: 

8 = --: 
: 

~SJb ..::: I1-D : 
9~ 

-
: 

1033D ..::: IDe> : 

I 
• 

19 = i 
PROJECT I H0\'y\0_ ~_ l1J 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

ELEV. 

ENG 

DEPTH DESCRIPTION OF MATERiAlS 

101 

Cot..\tll'\IlW flDM 
,?WJ 0\.).5 V OS\ F (00 tJZq2. 

I 1 

IDO ll3l 

14 I\J OW'· J'ILtlI\Lj I d.j-Dr: 

J(u\,pl~.1D (BI'tO· ~"-tm) 

ltJ -55 -JAJ-I,o(O.li.lJ.s)n_nlO =- leo" 

15 715 -Sj3..jA3-lon.l-lI.I)Ol.l1.IO 1r.JU..IlV<, 

16 

1lJ -Jl?-'"~p (5:'"",) 01.-11.-10 1h5h~-
"Tt) - sg..jA3-V,\.'-l')Ol-I2.lb 1l«.11L.itCLllI!l'lSu.b.{rt~ 
IL) ~n W3-(, (\\'..n.')bLl2.1b I-h~n. a 
t\tlYrl'f'\4-et'H)I~ {);)UI\·I/M/~. 
1> 10 i2ff'l\)'V'tJ'. Dppl\--.., 

17 
¥,J'll-ivAA-,ev ft>n6 wQJ 

HI<.c.fEiD bVJ /J P 

19 

5056A-R, AUG 94 

COUNT 

I,) I,-

Ih'lh' ~ 45/b:A5 
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r HTRW DRILLING LOG DIS1RIcT 13..J'A'" I\Ai'B.E~ ! 
C COMPANY NAME _ ".t:IVC.. TDRII.I."",, I SHEET SHEETS' 

16. (lEPTH .. , 

·5 
• 

• DRIllED I 16. (lEPTH TO 

NJA 
17 

·'~r,., - 1 •. 

n. I 

[20. SAMPlES ~ 

,-riiiil1A7ij;.lr~~jft% 
~ OTHER 

iGn. - - -

LOCATION SKETCH/COMMENTS 

.. · .. · .. ····~··· .. ,·····:····'····:···· .. ·':· .. T .. ·~ .. e· .. ~'· .. \ .. 6e~~T·: .... T .. ···: .... ·:· .. : .... ·:· .. ' .... T .. ,··:· ,: ..... , ..... , .... ,. ... 

! .. <+ .. ·~ .. !··~·:·\i·..\;; .. · .. ·ki .. ·; .. \;~ .... +. ~ ; ~ .~. " :' : : 
.... ···: .. · .. ~ .. ···:·fI .. :· .. ··:·I'······ .... jL.: .... ·:~·· ..... !' .. ~ .. . p.: ..... ~ .... #.: '. : • .+ ... \ .... L.:~ ... · .. . .. • ..... ~ ... L+ .. :. .... ) ..... ; ...... :.. .. ) .... : ..... ,..... ' ,: : 
... : ; .. ·· ..... i.. .j ..... : .... : .. , .... ' ............. !" ... : ..... , .... :.... .... , ..... i 

: .: ... i .... i .... · ":')'1" r':~ ~_ -t· ........ ! ............... ; ................... . 
.. : ....... : ..... ~ ..... :: ..... : ...... : , ..... : ....... : ...... :... ~~ 1r.L .. ~ < .... ~ ......... :: ....... ~ ... : ................. . 

I ...... ; ...... :........' .' .......f: ' .t .. ) .... l .... +: ......... ; .... ; ..... i .. 

i,: ,:: ,: _,: . ,... '. • .. ~' , 
, : ,. on· : ~ '\. ;'. ...i ....... ,.... , ........... , .. , :' Vl!"j'"'''' : : : : ,,: 

:.. ,L ;+.i.;'. :.' vi-''-"! " .. , \' , 
...... ..... : .... i ~'~ .. l~ .. ! .... ::· .. + .. o.... ...., .......... : "', i/(:' • , , , : : ! '; 

[ ...... : .... ,.....H' O~·O· .. , .. '! .. · .. , .... ·: .. ···; .. · , ................. :!: .L·~···.SV .... ~ ...... ;.. : : 
... :. .;: .... : ..... L,i ......... ; ... i·.: ..... : ...... L .. L .. i.1),. :.Cl'1 .... LL ... L .... : I : ... .. 

, : / . : . .. . ...... : ..... : ............ : ..... : ..... ''''::'' "'''r''< ... ........ ,.j ..... ..· .... ~· .. ·0 .. : .. ·; .. :· .. ·':·i .. "'j : ... . 
:, : .. ,." ................ ~.·· .. ·,· .. ..; .. · .. i .... ·i .. ···· .. · .... : .... , ..... , .. . 

[ ....... , ...... ,: .. · .. j ....... ! ...... ; ........... ··j· .... j .... ·, .. ···i .... ·· ... ·· .. j.···.; .. · .. ii .. ; .. ;.\, I.... • ; • .... ;· .. 1 .. · .. <· ....... ; ..... , ..... . 
~ ...... "," 

I .... ·· ....... ,:.... . .......... , .... ··: ...... , .... ·;·· .. ·: ..... : ...... , ..... ; ..... : ..... : ..... i .. ..... ; ..... ; ..... : .... : ..... ..... : ........... ; ........... : .. 
: :: ' : : :: : .: 

ENG FORM 5056-R, AUG 94 
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HTRW DRI LLI NG LOG HOLE NUMBER (CONTINUATION SHEET) 
~-"?,-, PROJECT 

I'NSPECTOR t [-roo brh6i2-- SHEET :"EET< 

2 0'3 
IELDSCREENING GIiOTECH SAMPLE r~ALYT[OAL 

REMARKS -p. -/ ~ ELEV. DEPTH DESCRIPTiON OF MATERIALS RESULTS ~ ORCOR~~. F.PlENO. BLOW COUNT 
i'l Ibl (01 ~\'5 III (gl I" 1'0\,,, .th -r-l. lI'l.al±. 0-

S'Cl; S1/510=1'1 Z~I ::: TbpS61l J DI\'e.t ... -t:o\\f'J go ~Crtr--= Dt~ ftt/Q... ('I"dcnl\ l I ~7U'7.s NOte! 
= 

...5iJ:5D 
- $A"I"I 0 I Fro W1'J ShR-- I ~O 1-= 
= "N~ ::: 
~ ~cdvr~: 4J/n-lq -= ::: yO 10"2--16 2-= 

::: 
= Ntmv( 42/5'123 -
-

R£'1?ISr,- b(OLNn Silt, /10 1.0 1"2- q 3 ::: v-= 
C~ l CCllr r~ SMD I ::: 

-= be;IUcdtOtU uCUXS Wi }hqM VO/.n31o ::: 
~(cut '~RIII' I WE:T, ~O b"DCfS -4-= ~F7 eel) 

to lb It" ::: 1(,0 
= 

Iflqh &~ SlI/69fjq -= 
If-Io ::: 

jpD30 --l«{ ou~ 51 ~ 5-= 
::: 
::: 

cile(rllrllL ~5 /588' -= 
bD {gO 14 ::: 

6-= 10 

= = 
-= -

7= 
'-= 

100 LD I CjLj 
::: 

-= ::: 
lD (P"2--:rt1 B ::: v-= 

::: 
-= 

V IJB 
::: 

&D 9 ::: 
J--= 

::: 

bD -= 
~oY3 ::: 

10 ::: ~~rrJ_ ~O" 
PROJECT 

I HOLlE NO • 
11l--51 

ENG FORM 5056A .. R, AUG 94 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
IA 3 -")-PROJECT 

I'NSPECTIC l~€ lJr: \' CA7 
SHEET SHEETS 

3 00 
IEL~,SCREIiNING GEOTECH SAMPLE NAlYTICAl 

REMARKS ~-/ .I-ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. AMPLE NO. BLOW COUNT 
(,) (b) (,) ~1\- !vir (Q (g) I-M'" S\G. -he. c=/\ \-10 : 

Cc"tl"Df ~ P(~V5 54 : 
NO~ -=-

pc.q~ 

\.gD ~lb1 : ,1-= 
: 
: 

\DD -=- :J1:?CJ -
12: 

: 
: 

&ttn,... &1= BoIU'4@ \'2...6' 

-=-
= I-JotsS: , 3-= 
= Wf.(l.+I\e'(2: O\J 6{(...4.s ~ ~..,Q!= 
= I 

-=- flirnpll. ~ D . .(Q1ti). r'WlJ ySlS ) -
14 : 
'-: TL5-,ss-IJ3-7 (Of'():'S~ 021516 b" : 
-= TL-5~n-JAJI (l.,-).,') blJSlo Ncchve.. = T LS-Sfj lit)- . - 7l ,.'\,' ) O'USlb Sc.:bk£L\t:t> '5-= 

- ~tUl.JeY'1 3iJ I' = 7L5-.s~·'I'\YJ ("lot. ' 
~tCjhe,-: 7l.S-~-Jtl"}-7 G.) ''13J,Dl

lrto -: 
rh~" 0' i ~h(Cdl:?\ : 7LJ-.)U 'Pl~l . 1)l> US'lO 

'6-= ~-. \o'IDUOO c~rtA l! -
: [l" 

= 
{ltMm~ ~~;-{o""~ -= 

= 'MIll 17 -= 
= 
= -p 10 ~I~ '='OpprY"\. -= : 

I 8-= 
= 
= -= 
= '9-= 
= 
= 

-=--
Ao = 

-PROJECT 
I HOLE NO I yt ~ 3- r 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG iOISTRICT R .. .f/AL,., 
I 

14. lOFiiOLE 14.2 I 1

'7., f,A~ 

I··, .. ' .... ·.,. ........ , j' .. ,.... .. ...... ".... "." ... 

'" ... :" .... , ..... "". ,." ....... ;,,,,,.) ..... ,,... i' .. '"i''''' ., ....... ,; ..... j , ..... +· .••.• /Y •. ;;.'I.' \ "iM"·'·~ ": ...... p"~ "0" '.'lA)" , ... ,." ... , .. "". ... .. ....... :".. ... , .. ···1 .... ,1" " 
""'''' ..... j.....,," ,I" , ... ) ...... ; ..... , ... , .. ; ..... '; """""",' .... i .... :, ..... : ., ..... , ... ,!'"".,': ,,,.,,, .... 'C,'''' ;'.... .. .. "... . "" '.'" , 

: ,., ; ; 

ENG FORM 5056-R AUG 94 
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HTRW DRILLING LOG 

- ...... ~--
ENG FORM 5056A-R, AUG 94 

HOLE NUMBER 
(CONTINUATION SHEET) I A-~_ g 

J INSPECTOR ¥.. fu,€' \.$c\\if SHE~T OF 3''"'' 

100 

laO ! ltlo6l-

I D D 

I J 0 

/OD 

aD 
I 
• \ bQ Io~lcl 

- I NO r 1:l4rIi!fo/ 
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HTRW DRILLING LOG ~~-ENUMBER (CONTINUATION SHEET) I .... -:!'-8 
PROJECT I INSPECTOR SHiT OF SEETIl 

f----,----,-----------L"""E"'LO";;;'SG"'RE""ENW,ING"""GE=OTECHSAMPlE ~~YrtCAL "'81/ 
FUN. IJEPT.'1 OESCRiPTlONQF"MA'TERlAlS RESULTS OR CORE BOX NO. ~AMPLENO: BLOW COUNT REMARKS / if 

(a) (h) (0) p'],- 1>1.. a- . {~ {91 I IMI(\ S~+'t. ~ 

,Po 

1 ~ () ~ tolL} 

~~ 
p-c...ftt~ (UtIlbleJ 
~lql\ I?,~ 
IhCjh {J 
l)upllCCUc. 

.. 

" ,. 
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HTRW DRILLING LOG 
DISTRICT 

1. COMPANY NAME 

LOCATION SKETCH/COMMENTS SCALE: NT S 

::::::r:::r::::r:::r:::T:::r::::;::::r:::n2~yqe.0.:~::L::r::r::T::T::::~::::r:::r:::T:::r::::r:::::r::t:::T::: 
·· .. ···~ .. ····~···+····~ .. ···~····t····~·····f&··~·· .. ·1·····¥····t·· .. ~· .. ·~······p,c~· .. ··~··Yf····~··· .. ·~·xr .. ···~···· .~ ..... ~ .... + .. + .... , ..... ~ .... . 
...... . ~ ...... r .. ··· j .. " .j ... "1" .... ~ ..... 'l" ... j ... "1' .... 1· .... ·r .... ·[ .... 1 .... '1" .... ~ .... "~"""f" ···1 .. " .j ...... 1 .. ·· .. 1·' .. · .. 1 .. · "1" '''1' .. · .. 1 .. .... r · .... f .... ~ .... 1 .... · 

· . . . . ~ . ~ . . . . ~ . . . . . . . , . . . . . . . . ....... : ...... ~ ..... ! ..... ! ..... ~ ..... ':" .... ~ ..... ; ..... ! ...... : ...... : ...... ; .... '! ..... ~ .. , ... : ..... ':" .... ~ .. "'!" ",~ ...... ; .... ":" .... ~ ..... ! ..... ~ .... ";' ..... : ...... ?, .... ~ ..... ~ ... .. · . . . . . . . . . . . . . . . . . . .. . . . ~ . . . ~ . · . . . . . . . . . . . . . . . . . . . . . . . . . . - . · . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 
.....•. : ...... ;. ..... i ...•• ; ..... .: •.•... ; ...... ~ •••.. ;. , .•. ~ •.... .:. .•.•.. : ...... ; .... ; ..••. ~ .. " .. : ••.... : ..•... ~ ..... : ....• ~ ....• .: •••. 0.:. .•••• ; ..••• : .•.•. ~ •••••. : ....... ':. •• ~ •. ~ •••.• : .•••• : ••••• 

....... ~ ..... L; . ..j ..... j ..... j~.~~.t~~ ..... ~ ..... ~ .... ) ..... L ... ~ ..... j ..... ~ ...... ~ ..... L .... 1 ..... ~ ..... ~.A.1~.~.1 ..... j .... J ..... ~ ..... ~ ... ) ... ..l. ... : : : : : 0: ; : : : : : : : : : ; : ; LJIL: ; : : : : : ...... ';' ..... ~ ..... ~ ..... ~ ..... r···· T' .. 'f·····~· .... ~ .... '1'·' ... ~" .... ~ .... ~ ..... ~ ... ·'T···· T ·····f·· ... ~ ..... ~ ..... T'" .. ~ ..... ~ .. ''''~'''''T'''''~'''''~' .... ~ ... ··1····· 
· . . . . . . . , .. ................ . · . . . . . . ~ . .. ........ ....... . ...... . ~ ...... ~ ...... ~." .. , ~ ~"""" "; .. , ... ~ ...... ~ ...... ~ ..... ~ ..... y" .... ~ ..... 'f'" .; .. ".'~" ..... ~ .... ~ .~. ~ ~ ~ ... ~ ..... ~ .... '1'" ~"~"'" .~ ...... ~ ... ~ ~ ~ .... "1····· .~ .... ~'~""'~""';"'" 'i'" ~. 

· . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . .. . . · . . ~ . . . . " . . . . " . . . . . . . . ~ . . ~ .. . . 
" ••••• _._ ••••• .,. ...... # ••••• , ....... _ •••• '.' ...... .,. ....... #' ..... " •• ,. ~ .. ' ••• 0 .,.. ~ _ •• I' ••• • ••••• " " •••• , ........ '.' ••••• .,. •• " ••••••• ,," ..... '0' ~ ........... # • " ••• , ••••• ,,' ............ "I' • , •• '1/ ................... .. 

• • • w • • ~ • • • • .. • • • • .. • • ~ • • • • • ~ • • • 

" . . . . . ~ . . . . ~ . . . ~ . ~ . , . .. . , . .. . .. . 
" . . ~ . . . . . . . . . .. .... ~ . . . . .. . . .. . · . . . . . . . . . . . . . . ~ . . . . . . " , " . . . . · . . . . . . . . . . . . . . . .. . . . . . . .. . . ~ . . .............. -.. " .......... ~ ......................... ~ .................................................................................................................... -......................... ~ ...... . · . . . . . . . . . . . . . .. . .. . . . . , . . . . . . . · . . . . . . . . . . . . . , . . . . . . .. . " . . ~ . . · . . . . . . . . . . . . . ~ . . .. . . . . ~ . . . . . . · . . . . . . . . . . . . . . . . ~ . , ~ . . . . . , . . · . . . . . . ~ . . . . . . . , ~ ~ . . . . .. ,.. . 

• • • • • • • ' •• ~ •• ~ ....... , ••••• f ........ ~ ~ .... ' .............. ~ ••••• f' ••••• .,. •••••• ' ••••• ~.. • •• • I ..... , # •••••• ' ••• , , .' ............. , ••••• ~ ............... ' •••••• " •• " •• I ••••• "' •••••• ' ..................... # ..... " 1' .... _ • 

: : : : : :~.:: :: :::: :: : ::: :; ::::: 
• • • • ., ................. 0 • .. • • · " . , .. ................... ~ . , . 
• • • , • •• •••••••••••••••• 0 • .. • • 

••••••• ;. *' ••• -:······i ..... ·~·· ... . :-... .; ..... -:'o ..... j ••• , ,\ ....... : ••••• : •••••• :" _w, • i .. · .. i.' •••• : ....... : ••••.• ;. ~ •.. : ..•.• \ •..... : ..•• ~-:. ~~ .. -I···· ~i,···· \ ... ~,~;, ..... ; ..... ·i····· i·····~· ..... ~ ~ .. ~. ~ .... " .... ~.". ~.,. • • o. ..... ~ • ~ • • • • .. • . • • • • ~ . • • • • · . . ~ . ~ . . . . .. ............... . 
...... '~"""f""'j"'" ~ ... ·1······W ·o·····~ ..... ~ ..... i" ···f·····f···· .... j' ..... j ..... t···· 'f'" .. j ..... j ...... \ ... ··t·····f·····j···· '}' ····1······f···· ·f···· .] .... ·1····· 

:::::::\::::::[:::::~ .:::: l::n:?}:::::l:::::1 :::: :1::':: ~ ":1::: ::t:: ::: ::::: 1:: ::: 1::::1:::::t:: ::: l:::::1:::::1:: ::::t:: :::\:: :::!::::: 1::: ::1: ::::t:::: T:::: !::::: r:::: ...... ~ ~. ~ .... ~. ~ .. ~ ... , ... 
" ....... ". ,. ~ ~ ....... ~ .. ~ ~. .. ..... ~... ~........ ~ " . . .. . . . ..... ... ........"...",.. ....... : ...... :..... . .. :l:~:J~~:~:.:;; ......... .;" .... : ...... : .......... , ..... ':" .: .. ;"".; .... "',, ... (" .... : ...... :······)·· .. ·;···· .. ;.··· .. r···· -: ...... ~ ..... r···· r···· 

· . . ~ ....... ~ . . . . . . . . . . . 
, ••••• '.' • • • • ... • • • • • ............. _ ••• ~ '.' ••••• I' •• ••• ••••• • ............... ~ ••• ''# •••• , ••••• " •••••• 0 ••••• '.' ••••• # ...... r' ............ .., ••••• '.' ...... , ............. " ••••• ".' ••••• , ••••• , ••• " ............ ~ •• 

• • • ~ ••••••••••• 0 • • • • • • • 

" . .. ................... . · . .. .....".....,.,..... · . .. ..... ~ . " . . . . . . . . . . . · . .. ... 0"..".......... 0 
PROJECT TotJ. J"F- HOLE NO 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

PROJECT 

ELEV. 

(a) 

PROJECT 

IINSPECTOR \L ~b6"\ S' cX\~ SHEET sHa:n 

2 OF3 
IELD SCREIiNIN~ GEOTECH SAMPLE r,NALYTICAL 1J 1 

RESULTS OR CORE BOX NO. ~AMPLE NO. BLOW COUNT REMARKS d-DEPTH DESCRIPTION OF MATERIALS 

(b) (e) ~ e,~ ~~ , (1) (g) 11-t1tft' J.ffi+t~ {~1M--

o = \)'n~- bro~ c1Cltf~ '!CPSO',L c. D -:1 2t:J 0 ~O"" ~ ~LP ~lI 4 B /701 } 
-=- wJ;Jt AN 'c.. 1l'\C4..:fen ~ I 0 -, "l '" "2 

:: r E"D, II)h Ff; Ftb 19 0 loq~ 0 Na.1We. SCI j=ttitlD 
1_~----------------------l-------r~~---+ 

= 12et>IJ ,,- fj(bt\l N s. H cilUj = I I -= TraL£' C()Urf~ JltN'P/6rcwel, 
2 :: D6SIc.rC(.;-tr~ CrUttJ ~I 
--= ~ r ""'1 S'Ht- In filii A1i I 

-= S71F'F I fYlOU-" (eL,) 
---3-= -----

=" --4-= -
-
-
-
-

-
---

5-= --------
6-= ---

--
-
--

7-= -
----
---

8-= 
-
------
-

9-= -
-
---
--
-

10 -

1-/37 

\00 

loD 

'-/D 

SCI' ' 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION 

ELEV. DEPTH DESCRIPTION OF MATERIALS 
(a) (b) (e) (g) 

CD (\"h)\ 0 ~ men ~(tv1lJl.)S ~ \h1h B- s:;' hcB3 '\)u..qe- 140 "1J.Cf) ,'1011;; 

• 1 

loO 
"1 ~d.8 II '/":J 2f)S' 

I 2 

,bo 1- 51-I 
, 3 

11D '1 '1 c?> 

, 4 B"ftf.»1 IF :&eIAJf@ 13. -, I 
Re~ 4~tI 

lJo1to : -, 5 
kt {aiIle:£: ()VcrcAS7, lJ6f 

IlmpJ 17 :;. /). (flttQ. AtlA1'1 fJI) 
ILS 

16 iLS 
7tS 
7lS 

17 TLr 
7lS 

« 8 
t:JfJrtv.MIr RltJ.tiJ1j.r: COVMS/""'lI 

I 

-P J '0 ~2fh} A1tJ~ () PPh) 

, 9 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG 
1. COMPANY NAME _ 

J:IJSI)L.1 rIVe. 

12. OVERBURDEN THICKNESS 

13. DEPTH DRILLED INTO ROCK 

14. TOTAL DEPTH OF HOLE 

15,6' 
18. GEOTECHNICAL SAMPLES DISTURBED 

I4JA -
20. SAMPLES FOR CHEMICAL ANALYSIS VOC .-

DISTRICT HOLE NUM8ER 

H\-~'- 0 
2. DRILLING CONTRACTOR SHEET SHEETS 

Z.EBlA EAlw:t2t:WIVSu1itL Cola!. 1 OF 

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

N/A 
UNDISTUR8ED -

METALS 

19. TOTAL NUMBER OF CORE BOXES 

rJ/A 
OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE 
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HTRW DRILLING LOG 

ELEV. 
BLOW COUNT REMARKS 

(a) (e) 
(g) (h) 

\{)ll LtI/5712~ 
,.,deY 

fOO (0434 3 f' M1:31 bp-s e J StIff} 
1 mttfN 

tvD 1o'51 
2 

e.eoiS" -b (OW(\ C\w.., fi-
St It l tntt6 Cui/fSe SFtM:J 

120 1012 'jhd" 13/&1oCJ7-
fins 5(llU6'1 wi ~It~h 

3 Cra.e.tS + 9('"1,f\ti'U~ t 
5h ff!-. 1 0\0' S, (t.t..-) 

tbo ~lIJ ""'vt. "?S/mr=t 
4 

\20 5'lJg 
5 

~iI 

6 /JO l-ewtJCJJU( 'NO emueRt( 

j4b tJ~S- H1tJh Jr 73/S739 
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-
loo 1!6 ZLJ 

rO loliD D 
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DRILLING LOG 

ELEV, 
COUNT REMARKS 

(a) (b) (e) (g) (h) 

,I /'II) R..tCJj V Ei:.y 
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60 lJ)lU'S 
12 QEDI Jh- btlwf) elacr ,SI H; 

lICt ~ Cour s (. Smtt 
r n"g 'j(QcJffl.v1 80 '.0\51 
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Df'S IC(CA::hb~ CNl£.l:.) +-
~{cu., 1Nfll/l.v,1 ~hPfj Jl>P7 
(el.) 

%'D loLl '\00 
J4 

(pO lo4sa 
~eda>' ~~~ 
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'Bob" of' 'i3on~ @ 15'.0' -/l..~weTJl{1 t-

IS J.JD~j ! 0\J6'rcJ\-S7 i i73e -r-
~5" .l.~ (RAb.IWtii¥IS) 

.It-~ -!l"$- ~3-i o(c) .Oi:l-II )02.I\lO '-q:>io l' 
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HTRW DRILLING LOG DISTRICT 

1. COMPANY NAME 

12. OVERBURDEN THICKNESS 

'.S" 
13. DEPTH DRILLED DRILLING COMPLETED 

\D'O 
t 

UNDISTURBED 

LOCATION SKETCH/COMMENTS SCALE: NT S 

PROJECT TotJ. 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

ELEV. DEPTH DESCRIPTION OF MATERIALS 

(a) (b) (c) 

• 1 
U?lctthel<' : tJ\J t5f'l PrJ 7, l'2 
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t 2 ,1 J ... SB -IA~~tl(2. '2-3.1, )611 ~Io 

13 

, 6 

17 

, 8 

'9 
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S -SB-IA-3-11 (,.8-')6"2.11010 AJam 

-5D-1 Fl-]-II {t -~ ')~1,\lJ/6 ~l4h"B 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG 
DISTRICT 

LOCATION SKETCH/COMMENTS SCALE: NTS 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

PROJECT ---~ SHEET 

ELEV. DEPTH 

(a) (b) 
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2 

3 

4 

5 

6 

7 

8 

-I 
10 

PROJECT 

DESCRIPTION OF MATERIALS 
NALYTICAL 
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(fl 

:fJ.!l : i2 f1)1 .r h ~!r two CJdNJ I Set' \oD ~30J ~tt;; ~ra,Qel, 6'~fttI'C J\Q,tt"t7j 
\'\s.J I WIAJT6', hlJSs I DDIJ/ 

\bD 5'304 

SL61 

CD 4q81 

\0(') :,1:>'1b 

- ,..--.. 50 53/ q 
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- - ~----+-----I-
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ttV EJt I ~ (iM( .. ry\cdtor 
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545J 
--J~-----+------~ 

ENG FORM 5056A-R, AUG 94 
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2 OF 
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1q) '" I' ",0/ Sb\ s 
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... 
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HTRW DRILLING LOG HOLE NUMB:1 (CONTINUATION SHEET) \ A - -J?... PROJECT 

IINSPECT~ ~ E?IS CY\.et2.- SHEET 
[JEETS , 

OF~ 
IcoLD SCRcoc;NING GEOTECH SI\MPLE ANALYTICAL 

REMARK1'1( 
ELEiV. DEPTH DESCRIPTION OF MATERIALS RESUlTS OR CORE BOX NO. SAMPLE NO. BLOW COUNT 
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-
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, 8_ 
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(01) 51fLB ----,9-= I----
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-L -n ... 
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HTRW DRILLING LOG (CONTINUATION SHEET) Hrlf~~_ 
PROJECT 

I 'NSPECTlc ~~ Ix h6Y- SHEET SHEETt 

~. IJ'i!:tiF 'q 
IRD SCREENING GEOTECH SAMPLE IANAL YTICAL 

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. ~A.MPlENO. I BLOW COUNT REMARKS 
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a 
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:: JDJ'nP I r- J. b. Ul{w ttf)\-i'1SJJ) 
-
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-
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= ~5 -'---------

76-= 
--------

2.7 -= 
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------, 

gO~ 
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HTRW DRILLING LOG 
DISTRICT 

1. COMPANY NAME 

12. OVERBURDEN 

DISTURBED 

· ~. ~ . ~ . 
•••••• • : •••••• j. ••••• ; ~ •••• ; •••••• : •••• ~.: ••••• *;. ••••• ; •• a~.~ ..... ': ..... ~:' ..... ~ ..... : ..... ; ...... :.* ••.. : ....•. :;. ..... ;~ ••• _~ •..•.. : •.•... :,. .•.•. ; .•••• : ....• ; ....... : •.•... ~ ..•.• ; .. ".; •...• ; ..••. ' · . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . 

: : : : : : ; : : : : : : : : : : : : : : ; : : : : : : : · . , . . . . . . . . . . . . . . . . . . . . . . . . . . · .......................... . 
ECT TOtJ. 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
1\ l\- 1,-13 PROJECT 

I INSPECTOR \L \-\oe \Sc V\ ev-- SHEET SHEEn 

2 OF3 
IELD SCRE~NING GEOTECH SAMPLE ~~L YTICAL 

REMARKS 15-7" ELEV, DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE B~SA.MPLE NO, BLOW COUNT 
(a) (b) (e) (~I}'" ~ (f) (9) 1",,,,Uv. S~l lDU.\~ 0-

~ : l2eolJh· b,,~ tla.tf~ - S~ Ir~UIt Sti/5131.J2 
-

VtD ~Oa) -
~b~ 

-- TO,?S6IL N/Ofjd.NJ(" ~ih;el --
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2..= 
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-
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5 -
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WI ~ ~ 1r'1;IIINj I S'hPf) t/lqh B 53111 2:115-
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-

IDO -
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-

-
- too "14D1 --

8 ---
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~D ~~1L1 
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-
-

t.l9 4v
J ChelkrlK 1.05/ lPoYs 

-

,L{ D , -

~ 10 b",,(~ !fit, PROJECT 
IHOt~~3_1~ J 
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HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUM8ER 

\~-?r'n PROJECT 
SH.EET ";HEETS 

, OF ") 

DESCRIPTION OF MATERIALS 
IELD SCREENING GEOTECH SAMPLE ANAL YriCAL 

RESULTS OR CORE BOX NO. SAMPLE NO. BLOW COUNT 
ELEV. DEPTH 

(a) (b) (e) \I) -0..- ~ X (I) (9) -

ENG FORM 5056A-R, AUG 94 



                J-270     

HTRW DRILLING LOG DISTRICT 

12. OVERBURDEN THICKNESS 
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HTRW DRILLIN LOG (CONTINUATION SHEET} 

ElEV. DEPTH DESCRIPTION OF MATERIALS 

(a) (b) (c) 

-:t-t) 
~t':'D1 s 1,. b(owY\ Slit) C~ wi 
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~'S; (.tL) 

40 (gS/~ 
3 

4 

5 

6 

7 4D ~D?5 

[helftlutL l.I~ klq 
lro 581-8 

8 

1;45] H\Cihlr 41/Slr> 'PI 
120 

9 

$7.) (0 LD4D H'1h { 41/5 b~O 
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HTRW DRILLING LOG 
PROJECT 

ELEV. DEPTH DESCRIPTION OF MATERIALS 

(a) (b) (e) 

PROJEC I 

ENG FORM 5056A-R, AUG 94 

(CONTINUATION SHEET) 

IELD SCREIi!NING GEOTECH SAMPLE ~NAL YTICAL 

RESULTS OR CORE BOX NO. ~AMPLE NO. BLOW COUNT 

~ W ro M 

HOL!ANUMBE~U J 
, fi ") ..... ,'1 

SHEET SHEETS 

, OF..2 
REMARKS 

(h) 

I HOLE NO. f Ii 3-IY 



                J-273     

HTRW DRILLING LOG 
1. COMPANY NAME 

o. () t 

DISTURBED 

LOCATION SKETCH/COMMENTS SCALE: NT 5 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

ELEV. DEPTH DESCRIPTION OF MATERIALS 
(a) (b) (c) 

(g) 
0 

Dt\11--( -13fOWN ctcu,~ -lupS01l see 
L/O ~ 'IN 1 or94nl( f'r\u tr:ntrL-, 

A:h.\L ":lO I nhlJ i2c:x:rrl6'"1S, S-h fY", fvb1:;;eN 
0 SY'1fj 

T2rolJh bro.vn Slrt-.r 
.., t-~ ,fVH ~ lOt..f~ 

0 to I b 2 r~o J 5oft\.e. ~\.eb. 
+0 '3, B' I \:) ~3 tuCCh(N) 

S~ SJ'.ttIh3 Cr uCXI WI 8' Cut 1Wf)'1 hNf 
3 .SrW:f \ O\.QISI ((.L) I (00 

4 

J.hqt-d" = SY 5tl6t 
40 it (f 5 

-R.e(.w~ 6 

6 () l.4otA theMlrtL I.oq)~1J'Io 

7 -=tD III 
i<.fr.J1Sh, brO\..+'rl Slit, tI~ 

Htqh B" iPo /5LJ35 WI nntr 4- (OUr St J~ 
fobLl5 /)\J\)~ 

8 (L }'') , rnO IJ1, r-nft: ~l) 
~ii, 

0lJ l.ooLl ~ 
~ 9 

4D ~O 

~h 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG HOLE NUMBER, I (CONTINUATION SHEET) 
1 Jl..-iY I t;' PROJECT I INSPECTOR 

SHEET ~ms 

3 OF 
IELD SCREIiNING GEOTECH SAMPLE ANALYTICAL ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. S~MPLENO: BLOW COUNT REMARKS 

(a) (b) (0) (d) (e) (I) (g) (h) 
10 -

Iv016S 1 --- --
UJ Ublh0r; oo~A-J\ '21 Gf -

--
S'lUYI~ \~ ;:J.. tl. (~f!W). A1'tl14JJt~ I 1-= 

-- ILS- SS-1J\·3-)5((}(H).j)Ln/~ - 11>,) ~ II ---
,L 5 -SP -Ill 3-,;[. Cf-I.q) 0"2, III b Nli-hVl 

--
t 2 -"-

"LJ-~ 1?> -lA 3-JY(J-~')b.J.nl 0 .sc.. -Ivr 4:ff!I 
---
-

IlS-5B'\1\1-IJ (/-81)01",0 - Hiqh ~ ---
ILS -S9-1J\ 3--/J" (LI~S"~JOlJll 0 1-1'1 h d"-J 3-= 

~lt.(J I rca t; --
7L5-SJj- lfl3-JS{ZS-loJO'l-hl 0 -

chell\r~ ~I ----
-

- TJ In RPlt-Di~ - otprn ,4-= 
--

t)!iIl'\rt>t4 Quuil, ~t -
-

-- . NIN· --
15-= 

--------, 6-= 
-
-
-
-

----
17 -= 

-
--
-

-
---

f 8-= 
-
-
---
-
-
-

19....= 
--
-
-

---
-

Ao -
PROJECT 

IHOLE NfA -3-IS 
ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG 
1. COMPANY NAME 

LOCATION SKETCH/COMMENTS SCALE: NT S 
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• , • • • ,. • • • • • • • • • • ~ • • • • • • • • 4 • 
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• • • • • ~ • * • • • • • • • • • • • • • • • • • • • • • ... ~., ':' ..... :' ..... ; ..... : .. ~ ... : .... ":'" "':'" ":"'''~' "; .... ~: ...... : .... ':'" .: ..... : ...... : .... ":~" .. : ..... : ..... : ..... -;" .... ': ..... : ... ".:" ... ':'" .... : ...... ;, ..... ;_ .... : ..... : .... . 

IIrJ:I':i:r8~~[J~[TTrII11]:r:FJ::T: 
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. ..................... . · . . . . . . . . . . . . . . . . - . . . ~ . . . . . . . 
...... T'" .. ~ ..... ·1···· ·1· .... r'" '~"""r"" .) ..... r .. ·· r····r··· "j'" .. ·1····· r' .... : ... :. ·:'· .. ··r·· .. r'" r'" r·· .. r· .. -;- .. ·'1"·· .. r·· .. r·····r·····~·· ... j ...... ~ .... . 

· . . . . . . . . . . . . . ~. . . . . . . . . . . . . . 
••••• .,. ••••• , ••••• t .............. ' ••••• ~ ...................... " ............ , •••• " • , ••• ~ .. , •••• '.' •••• ',' ••••• ~ ••• ~ • I •••• ~ ....... '.' •••• ',' ••••• , .................. '.' ••••• , ••••• , ••••• ,~ .......... . · . . . . ~ . ~ . . ~ . . . .. ~ . . . . . . . . . . . . · . . . . . . . . . . . , ~ . . . . , . . . . . . . . . 

: : : : : : : : : : : : : : : : : : : : : : : : ; : : : 

ENG FORM 5056-R. AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

ELEV. DEPTH DESCRIPTION OF MATERIALS 

(aJ (b) (e) 

Ofrrtk--reoish orown t/4Lt 
thJ» cS I J t j orqtJJrc ('r4 tIr!t; 
9 rcwet, ~ku~ \.Uasrs; 
rl.''''''L.trrc;~ .J!(tS'1 

'8ltt¢ rkIt("'1 i'ot8o\\., ( 
orgGArc. ~ SO:pt \ ('W\.C),~ 

ScdLrahi? "'5)r-.;:;t! 
2 

". 

-- --
3 ~Jh .. b~ Slit- T 

C~ , n~ S~ + lDtS'Je ~ S4Jsa/b I Sih.rp 1 a nwe-Ilc z. Ct) ( ~ 4 '[)ef~ crru..(f ~r I 

~rlc.f itJ MJll~1 gf4L( 
1\'\0 Hi.." l S71 Ft=: rt\b1J; 

l SfJ,r 5 (ct.) 
2~CIAJ~ 

6 

H-tqh"8- ~S?2tJ 
to llDlo 

7 

lllD 
rh~h a- SiI / S?So . 

8 . 

i 
"'~'1' i 

~o J - - - - - " ~t.th--bfO\,\k\ t~ +-fJtt, 

chlfnflll ~~91' 9 irQ.(.E tOc.JtLt. SlW'\n-4-
tiot; JUI} ... rOCfN) qrtLllel 
(L '2,") , '$T/PF ,1AD1"" Cd.,) )3 0 III 

" 
ENG FORM 5056A-R. AUG 94 
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HTRW DR· LLING LOG (CONTINUATION SHEET) 

ELEV. DEPTH DESCRIPTION OF MATERIALS 
REMARKS (al (b) (e) (d) (e) (f) (g) (11) 

No1ti5 : -
• 1 

W ro...4hefL: tJU a-cAJ-r I 2tOf' 

SfIl1\a' III (RAe. R'nAl~:, 

-rtJ -S.s-IA~l"(o .()-o.,r) o1.t716 
l 2 '1tJ ... sa IAYlb(J..1- 3.,'j6z '1l 0 1Jc.c."'hv <. 

LS"'SB 1fll.1",l-lrl.t,C) 6lhli> 

LS-salft~lJ, (1·{i-8.b') trl-f"o t-Itqh <l 
• 3 

S -lg-lR.M "a.&.,. tf)Ol.I'IO HI'Jh'&-
7l S·sa-"'?:nIDls.b -'I, &') 

14 'P It] R.~ S: 0 Pf>tt\ 
tt1I1. badll1, 1 <.1'..t.M~~ 

Is 

16 

17 

,s. 

ENG FORM 5056A-R, AUG 94 
LP 
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HTRW DRILLING LOG 
I 1. COMPANY NAME 

. EtJ.sOL ZlVe. 

liSt> 

LOCATION SKETCH/COMMENTS SCALE: NTS 
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: ; : ; : : : : : : : : : ; : : : : : : :: :::::: 
: : : : : : : : : : : : : : : : : :, : :: :::::: 

::::FL:T:::I::1]:]::,::::T]::'~~ FEEI,,':FF:':::Tlr:: :::[1:::':::::[+J:: 
: : : . : : : . : : : : : : .. : : : ~., :::::: 
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·LO;'·':,1:::. 1 1· L:>( y~:~t~c::L':':LL':::LLLL::O.:: 
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: : : : : . : :. :::::;:::::: ::::;: ...... T···· T···· ·1· .. · ·1 .. ··· r" T·····f·· ... ~ ..... r·····~ . T·····f·· .. · r' ... r···· r"T'" .[ ..... : ..... r···· T····T·· ···f··· ....... r···· T·· .. T···· .[ ..... r···· r'" 
.•..... :* ..... ; ...... i····· i····· .: ...... ~:~ ..... ; ..... ; ..... i·· ~ ... : ...... : ...... ; ..... i·····~····· .: ...... : ...... : ...... i··· .. i····· .; ...... : .. ~,~.; * •••••••• ~ .: •••••• : •••••• : •••••• ; ...... i>···· .: .... . · . . . . . . . . . . . . . . . . . ~ . . ~ ,,~.... · . . . . . . . . . . . . . . . . . . . .. ....... . 

: : : : : ; : : : : : : : : : : : : : ; :: :::::: ....... : ...... ~ ..... ; ..... ; ..... r" .: ...... , ..... ; ..... ; .... T'" .~ .... ·1 .... ·1 .... ·; .. · .. r" "f" "r'" ~ .... '1" .... ~ ... "'r · .. ·r ...... " r ."1"" .... ( ... r'" ~ ..... ( .. 
NO JA '6. tl 

EI'lG FORM 5056-R. AUG 94 
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HTRW DRILLING LOG (CONTINUATION 
HOLE NUMBER 

M A 3." PROJECT I INSPECTOR '1» . ? 0 f f SHEET SHEET< 

2 OF 2--
~ DEPTH 

(a) (b) 

DESCRIPTION OF MATERIALS 

(e) 

IEL~~~~13 GEOTECH E IANALYTICAl 
~L T~ , OR BOX NO. SAMPLE NO. BLOW COUNT 

(d) 'X (e) "B (f) (9) 

I M.:J:IItI:~'RI(8ST4Tl:.(.. 
(h)~NTS 

o = No - / 
~-4----------------------4------+-------,see ~--~ 

Tcf 

,'6 -

PROJECT 

ENG FORM 5056A-R, AUG 94 

N°Tea,:.. 
- .stJO~ I 3O·F 
... S"Mf"" %:.0. 

i"S"SS" IA;i.,' (~.$' -i.O) O~'''HO 
Tt.-S - $8- UU." ( I. ,. l.'l) D 1.11,0 

,_' __ O_09~~_~_to __ ~WmB~~_U~~ ________ --

iS35 '30 

112.2. 110 

-

-

'-ID 

15'3., '10 

So 

'1 \ '0 
-

7'U -.sa .. IM.n ( l./) .. If.IJ)DZ.,U) 

TL.s "5B - IA'." f. So 3;"t..J)Ol/7/0 
ru ·sa- tAJ.'') (C.o .Ft'~O)DlI"O 
11,.$"so.- 'Al." ('.0"'10,0)02.'''1'0 

-

So 

I HOLE NO fA 
6,1] 

so 

- "AMiliA .. ~'s 1\A6 
CD" "'tr: I I'1J:N • 

- P;40 a.e40~~~ :: 
o ep1'" ,vt>c.'J) 
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HTRW DRILLING LOG 
1. COMPANY NAME 

E"ftJ,$OL IIVC. 

DRILL 

"eo f/l.O$6 

E':. Ii I 1 ca. 3 

15.3$ 
12. OVERBURDEN THICKNESS 

DISTURBED 

LOCATION SKETCH/COMMENTS SCALE: 
••• ~ ... '"t~~~ ••• : ...... : •••• '1'··· ." •... "'1" •••• 0' ....... : .• ~ .. '.; ...... ., ....... ;: ..... " ..... : ..... ':" .~.~ .. ····r··· .. "r·· .. ':' ... ", ..... ';······r ...... : ..... ; ..... '; ....... ; .. '~"l"'" ·r····· :' .... ~ .... . .. . .. . .. .. .. . " .. . . . . . . . .. . .. .. .. .. . . . .. . .. · . . .. . . .. .. .. .. . . . . . . . .. . . .. . .. "' . . . . . · . . . . .. . .. . .. " . . . .. . .. . . . . . .. .. . .. . .. .. · . . .. .. . . .. .. .. . . . . . . .. .. . . .. .. .. . . . .. .. . 
....... ~ ..... ·l·· ... ~ ... ··l···· .1' ..... j' .. "'r'" ··1···· ·1·····1'·· ···r·····t··· '1'" ··1···· '1'" .. -r ..... j ..... ~ .... ·1····· r'" ··r··· .. ~····· \ ..... 1' .... 1' .. ···t·····~· 'Ii' ····1 
.. · .. ·T····T·····l··· .. j .. ··T···T .. ···[····.e.8s·iO~·~Tf·Ai··T····T·····~·····l .. ···j'····T .... T·· .. T· .. T· .. T····T··· .. r··· .. l":::\"'j 
...... 'l' ..... ~ .. "'j'" .. j .... 'j'" "1" ····1·····j····· r····1'··· .. j .... '1'" . ~ .. '''1'' .... ~ ...... ~ .... ·1···· .~ ..... j .. ····~······r···· ·1····· ~ ..... j' .... i······~···· ·1····· j.\\ .... . 
...... '~""'"?'''''';' H •• ~ .. H •• ~ ...... :" ...... ~. u ... ~ h ... : ....... ~ ....... ~ •••••• ~ •••• ~ ... "* .. ~ ...... 0:' ....... ~ .... ~. _:' ~ _. ~. ~'"''';"''' __ ; ...... ~ ...... ~ ••••• ~ o •••• ~ .......... ~ .... ~ H~" n.~ ••••• ; ... H +~ ••••• 

...... ·j· .... ·f .. · .. l .. ~·1Xf .. ·f .. jXf·>f .. rc·f .. >f .. j4 .... ·~·¥·j .... 1< .. f .. f· .. l· .. ·+ .... l· .... ·r .... ·> .. j .... ·i .... · 

.... ··t·····[·· ... ~ ..... ~ .... ·1····· .~ ... ,.~~ ... ;~~ .. ~ .... ·1······r ..... ~ .... ~ .... ·l····; t ~.\:;/. '''l'' ... j .... '1' .... ?:: .. ~ ..... \ ..... ( .. t .... r·····~···· ·l····· ( .. 

.... ... ; ...... ; ..... : ..... ~ ........ ~ ....... ; .. ,,~sQ'I!" .#~ ••••• ~ •••••• ~ ••••• ~ •••• ; ••••• ~ •• • 1. ~..,.. .• : •. ~ .. ~ ..• ~.: .. , .. ~ ...... : ....• ~~ ...... ! ...... ! ..... ~~ .... 0:. 0 .... ; ... ~.; ..... ! ..... ~ .... ° 

...... ·~ ...... ~ ...... ~· .... l ...... ~ ...... ~ .... ·_; ..... i ...... ~·~.!.t·~·~: .... ; .. · .. ; ..... ~·~ .... ) .... ·~· .. ..j .... ) .... ·?~ .. · .. ~· .. ) .... ··~· .. ·)· .. ..\ .... ·l .. ·..j .... . 
·······i······~·····i·····l·····1······l······f··:::;I·~····i·····~······~·····~··· ·l·····~······l······~·····;I· rnl l·····~······r~·····l·····i······i·····{·····f· .. ··i··· .. j .... . 
... t .. ! ... (4T!.·U~··!A~~iteA·tT···~:····j··j ···r~:···:··1···t·!····(·:··(~ 
....... ~ ...... ~ ..... ~ .... ~ ~ ···l·~·t·····f··~·~·····;·····~····~·~~·~··~·~····';" ··)·····t>t·····l·····i·····i······~·····~·····~·····j··· 
...... too .. + ..... j ..... ~ ... "·~"""j······t"·"j····· ~ ...... ~ ... "'~"'"'i''' ·i· .... ~ :' ..... j ...... ~ ..... ~ .... t .... ·~··· .. +·· ... j ..... ~ ..... ~ ..... + ..... j ...... j .... ·i·····~'···· 
. i·i:': ·j···i·i ·II "\::ij~~ If· + .. + + .. T···> + .. I· T + X·:· I T + ·1·: j . 
.TT:··!lLrT:';·LT,j::r::T:T.::Q~, :..:r~r."r::::::·:l··· 

...... + ..... ~, .... j.oo··!·· .. ··~ .. · .. ·~······}·· .. ·j .. · .. i .. ·)k·j···,·J4····i··~·~ .... ·A .... +····+·,,··l·· .... !,····~·····j··F.fN.~·i .. · .. l·····~····' 
" •• " •• 0 • • • • • • y • 

•• •• • ... ~ ~ * • • • • 9 • 

•••••••••••••• 4 ~. ~. ~ •• ~ •• 0 ~ ... 
•• 0. O' ••••• ••• , ••••• t ••••• , .......... ...... ~ ••• " ••• •• t •••• _,,'00 .................. , ................................ '0,_' .... I ••••• '\" ............ ~ •••• "/I ••• ...................... 0 0' ••••• # ••••• '\ ••• 0. "' ••• 0. 

• • • • • • • • • • • • • • • • • • • * • • • • • • • • • 
• • • • • • • • • • • • • 0 • • • • • • • • • • • • • • • · . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • .. • • * • • • " • • • • • • • · . .. ... - .. .... ~.......,... 

PRO,IEC1bAJ LF- HOLE NO I A 3.1 g 
ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUMBER 

lAa. JI 
SHEET SHEET~ 

PROJECT 
TNSPECTOR '\). it>Pf 

2 OF 2. 
DEPTH DESCRIPTION OF MATERIALS 

IELDS~NG GEOTE~E ~NALYTICAL 
~Ull:'S _ O~ BO~O. SAMPLE NO. BLOW COUNT 

(a) (e) (d) ~ (e) B (I) (g) 
(b) 

0= 
------

'10 

f'2.o 

2..0 

(~O 

(.0(.1 

ENG FORM 5056A=r:CAUG94 ns .. ,SB-1A6.1.'1.~ • l.l) Ol.I"O 

"01'8$.:. rLS- S~"'A).'~ ',.o-7.Q )D2.",O 
-.s,.,Dw t 3O-F rc.s-S&. IA.l.I, C7.c)'''O)Oal1ID 
. $f\M,c..& r·o. ns . .s6- IAJ./8'~O·1.c))DZ."/O 

i£'s' S~ -IA3.I' ( D.t) -t>. S) C)ll l ' () _ '" AMl\\ iLeI\01)oo)t." AU 
rLS"~&·IAl.IS".J .. 1.~) 01.",,0 CO~~/"*"" 

B -

Slll 

-[HOLE NO IA 3. l t 

- (I.&:() t2.c"O»-l.,s = 
0fP~ (\fO('S) 

13 
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HTRW DRILLING LOG 

THICKNESS 

LOCATION SKETCH/COMMENTS SCALE: NTS 
-······r .. 0. '::" •••• or ••••• ; ••••• ,. ••••• 'r·'" '0:'" _.': ••••• , ...... ,. •••• "r'" "1" •••• : •••• ,;, •••• ";······r ...... ::" ... ~.; ....... , ... ···t····· 'r' ..... , ••••• ; ••••• , ••• ""1:' "~"'::'" •• ': .... ,.':' •••• , ••••• · . .. . . . . . .. .. . . . . . . . . . . . .. . . . .. .. . . 

::::F.E:rJ:::FT].::r::T:::k~l~IurI::rJ:::I:.E::rJ::·]:::F:F:r:l-:I::. 
·······I··· .. ·l-· .. +· .. ·1· .. 1-····1····f·+···+·~······r·····lX ·1·····i· .... ¥··+···r~·I·····P(l·····~·i·····l····+····! .... + .. + ... -l- ... + .. . 
•• 0 •••• :. ••• ".:. ..... oj ••••• : ••••• ~ •••••• ; •• " ••• ~ ••• ,..: ••••• ; ••••• .: •••••• :. ....... # •••• : ••••• : ...... ..:. •••••• : •••••• ; ••••• ; ••••• ~ •••••• ;~ ...... :. ••••• ; ...... : ••••• ~ ••••• ..:. ...... :. ...... # ........ : •• ,. •• : ... .. · .. .. . .. . .. .. .. . . . .. .. . . . . .. ,. . .. . . . .. . . . 

,. .. . . . .. .. .. .. . . . .. . .. ............... . 
• • .. ., • • • • • • • • • • •• ......... *' • *' .. .. - .. . . .. . .. .. . .. . . .. . ... ........... '" " .. .. .. - . .. . .. . - .. . .. . . ~ . ~ ,. . .. . - . .. . ,. . ,. '" .. 

.. ·· .. T····T·'· .. l· .. ·T .. T .. T· .. T·· .. l·· .. T .. ·T·· .. ~·· .. T .. T' .. T····r .. T··· .. [ .. ·::~:::::~··.'j'f.f:i~ii·T .. ·r .. T .... r· .. ~ ...... t ..... ( .. ·l .. · .. \ ..... ( .... ~ ...... l .... ·~ ..... ( .. i· .... ·t .... ·~· ... ~ ..... \ .. '''i'' .... ~ ..... i"7T· "-f · .... t· ''';' .... ~ ..... r ..... ~ ...... ~ ..... ~ ..... \. '"f''' 

..... ·t··· "1'" ··i···· 'i" ···1····· ·~······l· .... j ... "1' .... l' .... t· .. "f'" 'i" ... j ...... ;... Pl~""'i ..... ~ ...... j ..... t·····~ .. · ··i·· ... ~ ...... ( .... j .. ···( .. ·i····· j .... . 
:::::T::T:::r:::r:::T::T:::r::r::T:::t'T::::~::: :j .. :::j::::T::T::T::::j::::T:::t:::T:::r:::j::::T::T:::r::r:::::::::1"'" 

: ; : : : : : : : : : : : : : : : : : : ; : : : ; : : : .. 
......... • : ••••• _:- ......... :. ~ .... !" ..... -: .... _ •• ~ ........ _=-...... .... : ....... -:."' ... ~ ..... : ....... !. ~.~.!," ... " -:'. ''''t.:_, '< ..... ~ ...... : ........ ~ ....... -:_ ...... ;- ••• "': ......... : ....... ~4 ••• ~ -:.". ~ •• ';"''''''''' '!.,,., .. :. " •.. ~ .... " 

: : : : : : :.. : : : : : : : : : : : : : : : : : : : : : 
....... ~ ...... j ...... ~ .. "'1" .... l ...... 1· ..... j ... ! .... + ... 'l" .... 1 ...... ~· ... ~ ..... j ...... l···· .. 1···· .. ~ ..... ~ .... ·j·····t·· "'1" .... ~ ..... ~ ..... ~ ...... ~ ...... ~ ...... ~ ..... j ..... ~ ..... . . . . . . I A--r3" q. . . . . . . . . . . . . . . . . . .. 

:::r::::L:r::c::L::L::r:::L:r::r:·TCC:t::r:L::r::·:-::::I::::r:::r::r·'lA:'~c"~rl' 
....... ; ...... ~ ..... ; ..... r:-: ... ~ .... H~n~.'*; ..... ! ..... ~....... ..~.q ... ; ... U! ..... ~ ..... L ..... ~ : :.: : .:h"h~'nU: : __ ~"'U";'h .f.~.Jl~ ... 

~ ~ ~ . ! .. : : : : ~ : ; "T. . . . . ~ ~ ~ ; ~ ~ ~ ~ .~ ~ 

:::: I:: L:: r· .j:: T· ::1::::1::J::: T. :1Itbl;;ifiU:: c::r: r:r:T:r.:::: LT:::::: L r.:.:.L: r:::::: L:: 
. . . .. . ........ . - . . . . .. . . . . 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG 

DEPTH DESCRIPTION OF MATERiAlS 

(b) Ie) 
0 r; (1- I2mlIh clfLtt 

"'!btl"" YI./ (a~~ - arid'IIL /'tt.4~ 
S7/P(f FtD lB'II loqao 

, - :L(3~~ ~ ~J: A-Sn l 3 (CUJel, 11..0 totS 2 ~4P6\ ~W' I p.m, Jh-
l> (' e lltOSr, 

It.{O lDCf=rO WEn" - II. WIN 

3 

4 NO Iftl..l..Ul"V ........ 

5 
~I:z." 

l2er?tJh- br'WI\ Sill- ..... 
6 So/lIfI'B C~ ,-trQc.!' Course Lit> (0&3" 6 SftN'D, resrlfo:nCJt.J Cro.cJtl W/ 

~"""1 .... 111 "Of ~g /YLIt 
the,h Q 4~m ltnJ, \ stlftJ- ,000000{cl.,) ~O "1-1 S1-7 

• 

8 
~o -=113) 'r\eMrtltt l4Jj (J 1I)'It/ I 

\hlf h B 41/ {;j-u, ~ .. 
140 b'151o " ~, 

9 

lDO . ~1-b4 
I' 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

ELEV. DEPTH DESCRIPTION OF MATERlALS 
REMARKS (a) (b) (e) (d) (e) (f) (9) (h) 

t:J&\t:;~ 

\V-t(.l-thetz,.' OVeffCIrf1( J.8oF , 
• 1 

J~(11 I. b· (1-tre1·PcM(t(f1J'j 

-SS1.~ (O.(HJ·r J,2./6(0 

• 2 'SB-1ti'!r14ls-(,l) 02.l"\b 
5-SB-Jj~141 ,"'1..') 01.-lblb 

l-SJ) lA?rI4/lr1I) Ol-lf,\O 
I 3 n ~lil1rtq ( 5-"-il l. 2.-16\ 0 

'S\3-M3;Q (1-t,')O",1 ~1t> 

14 Z>'O e~o/fl9! Oj1:rn 
~("~: t{)r.fa~ • 

~/" 

, 5 

16 

17 

'9 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG DISTRICT EviIAL.O HOLE NUMBER I 
11- 2> .. l,.O : 

SHEETS 

OF.':f I 

1. COMPANY NAME 2. DRILlING CONTRACTOR 

EIV$.()L.1 INC. ZEB£A EAJV~IVS41r4L 1::0£1. 
SHEET 

I 

I 

7.SIZESAND1YI:IE~f~l"DItIWNG I ':: ~ 'lYU to(E a.HOlELOCA!ibN 

AND SAMPLING EQUIPMENT rwl DUST.2%. .s-J:.S.QI&ii; t.J \6'130:" d-- G 4\11o~1 -s 

10. DATE STARTED 111. DATE COMPLETED 

I--------.,.---------------ll-n.,( D JS"b IW'\. 2 -.-, /) ,.:U,~ 
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATEI?ENCOUNTERED • 

l .. t, ' 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

N/A 
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

IoJ/A 
18. GEOTECHNI~ ~AMPLES DISTURBED I UNDISTURBED \19. TOTAL NUMBER o;'ARE BOXES 

t-
2_0._S_AM,..P_LE_S_F_O_R_C_HE_M_IC_A_LANA __ LY_S_IS-t ___ V_0_C __ -t-__ M_ET_AL_S __ t--0_T;...HE_R_(S_P_E_CI_FY_l-+_O_T_H_ER_(_SP_E_C_IFY_)-tJ_OT_H_E_R_IS_PE_C_IFY_l-;121.TOTALCORE 

I I RECOV;J}A % 

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR 

C:"TT:"f." f\D.\ .. ~ 60 -
LOCATION SKETCH/COMMENTS SCALE: NT S 

.:TT::::r::r::Tr~L~~kld::r::T::T:TT:::r:::T::rTT:::!T:Tr::::r::rT:::: 
···· .. ·~·····t·· .. ·~· .. ··~·····~······~··~·v!rL~ ..... ~ ...... ( .... > + .... j .... + .. + .. + .. + ... + .. + .. + .. + ... + .... ~ .... + .. + .. + .... , .... + ... . 
· .... ·t\i·~ .. · .. ~ .. V .. ···l .... W .. ··l .. · .. l .. · .. b .. i ...... f .. · .. ~· ·l .... ·j· .. ·i .... r· .. ·t···l .... 'k .. ·l .... t;··~ .. ···~ .. ···1 .... ·1 .... ··f·· .. ·~ .. ··~· .. ·1 .... .. 
······T··~T·····l··1· .. ··r···~ .. ···~··· .. 1 .. ···~···r··· .. r·····r· ·l·· .. ·r····f····T·····r-···l·····r····y····t··T····l·····r····r·····j···· .. ~·····l·····t'··· 

i 
:I 

PROJECT TON. W: ... S·.J'.l-ALa t>zs7lfl:rc.r Foslt-AP . IIZ<J 'J'(5GT I HOLE NO 
-VIIt\ I A--~-2D 

ENG FORM 5056-R, AUG 94 



                J-287     

HTRW DRILLING LOG 

ELEV. DEPTH DESCRIPTION OF MATERIALS 

(al 

loa ~'/s-11./1 

1 KO h l.- l+tqh (r 12-/ ('Olol 

. ·O/I.I.I"Lr 'fill: ASh,' AfJ, ~rfLV~ ro '-18'=r 
I06S.e I V· W f:rT 

3 ~~JJh-lr'lVl1 $,lt • fLu, (00 (, ()O(o ~/ltll(P8 
nl\f' JUb.- (IJW1 YJ 6 (A.Vf1l 

.tr\" 1 rtt& itt.rII /ItAJ() 
S-YbOb2. 

4 
l)e-S lCrtthtn CrIllk.1 WI ( 

fll+ INf1l1i JJIf To J~o (0.0/2... 

('.", J7/Ff, mOln la) 
5 ,~O 

fU~ STIff 

6 I'J.. 0 loO(oCf 

7 ]1.{0 iJ.DlP:t 
Utqh8' ~/S-t8~ 

8 too 5'1(J~ I ';';;." 

'1 .. 
~o 

!ll 
9 S?3Q 

lotfum Of BeelAtf (f' !f. I' 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LO (CONTINUA TlON SHEET) 

ElEV. 

(a) 

PROJECT 

DEPTH 

(b) 

10 

, 1 

• 2 

, 3 

INSPECTOR 

DESCRIPTION OF MATERIALS 

(e) 

fJ 01-£0 J .... ..-.. 

WlCt+/lK: OtJertM", "2-8tr 
r~Jrr ;r:.O· (~NJ /tftA1'1JTJ) 

lEW SCREENING GEOTECH SAMPLE 

RESULTS OR CORE BOX NO. 

(d) (e) 

TU -JJ -IA 3 ·Z,b(o.o--o.3)n.l1to 
U"'I8IP,"lO~r-I,")cn.I' 10 thqt\o 
ZS-J9 lA'3"2 tXl.r"U)Cl1..I,(O Chern"" 

JS 1 .... 3 .. lblz·r:-l.,t)6U110 N4-n~ 
J ~Ja..'fl--:r2oG . .r-tl.S)6UlI0 ~ 

Ptt) il~iN9J : O~~ 
'4 ~~ ~~/~: ('(IcJdlH,,,, 

'5 

'6 

17 

'9 

o 

ENG FORM 5056A-R, AUG 94 

NALYTlOAL 

PLE NO. BLOW COUNT 

(f) (9) 

HOLE NUMBER 

REMARKS 

(h) 

o 

.:;.-. 
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HTRW DRILLING LOG 

7. SIZES AND TYPES OF DRILLING 
AND SAMPLING EQUIPMENT 

LOCATION SKETCH/COMMENTS 

DISTURBED 

DISTRICT 

1730 

SCALE: 
...... T' W~··rH ... ~ ..... r' ... rH ·'r···· or'" .~~u···ru .. 1' q •• To ... or····· ~ .. H. r' HOT .... T'" Hr .... ·~ n H' ruuT'" 'T·····; ··· .. r .... ruo , T ... nru, .~ ....... ..... roo .. 

:::I:[:rJJ]:f::f::~:1~4!Iif::tJIJ:J:::r:::[Ij!~: ::::1:::: 
....... ; ...... ; ..... : ..... ; ..... ~ ...... \ ...... ~ ..... ; ..... : ..... ~ ...... ~ ..... ~ .... : ..... : ..... ~ ...... ;. ..... ; .. .. ·l·····1"· .. r· · .. r·····~·· ... ~ ... .. 1······t···· r'" ·1· ......... i· .. .. 
...... ~." .. '~ ..... ~" .. ·l·····~···, .. ~ ...... ~ .... ·1 .. · .. j ..... ~ ...... ~ ..... ~.,.A~.: .. ·,ii·····~·· .... ~ ..... ~ ..... ~" ... ~ ..... ~ ..... + ..... ~ ..... ~ ..... ~'" .. ~ ...... ~ ..... ~ .......... : .... . 

: : : : : : : : : : : :'" .,,. ; : : : : : : : : : : :: : 

::::::FI::::·::::{::I:::FI· I::::'::: []::::::: r::iTIJ:::':::::::::IF:r:J::::FI:I::r:: :::::.::: 
:::::::::::::::::N:::::::: : 

':LI: :.:::CT.::LT.T:T:r:::c::r T: ::TT:r:. ::I~Ai::L:::' :·::TIT: r::: .: :::::: 
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PROJECT I INSPECTOR \). Peff 
I~O IELD~ING GEO~LE i\NALYTICAL 
~ DEPTH DESCRIPTION OF MATERIALS LTS ORCO BOX NO. SAMPLE NO. 

(a) (b) (e) (d) )S (e) 8 (I) 

0-
---

-
flo (l;eC/)t1 gl.. 'f ---

1 -
-

Frc..I.~ Q500l3H .. , .. ..-. a.tO - 751$ -
- ("LI\y, ""ODO "tI%P', ~QA"a, see - So -

"'Ill -
f'I&'C>. sr.r:f!F I IffD1S1'. 2-

llOl8$ "- ------
10LfJ.t ;0 ---

3 -'---
= -go -

701.C1 ---
4 -
'-

- I""" 

-
-
-

1'1..0 - .- .... ~ ..... ... ..... -
13.\1 - Iltt!U.· t:'~f, NAm <.A.SH,4401\.U) 

'i'" 
- WO'I>/,,,~,~ IttIOz;r:r. I 5-

= tJo Ilec()v~y --
tl.60D~ .... sao"'N SAT fV.JJ --

~cggs ego -
c.lJ\y ~/1'tlI\'e c»\)tu.6.s~ -

6 -'- Atlo .JuG- {l.O/JIIO Fiw£ (,~ -
-
- C .(, I y", -) ~ tS41./1td'll -- (,,7S1 no -
-

1>e.u:a:«;A"l"tbN c.tlAc.t'S wi -
7 -- 'GJ\'( .rA)p..Q,t..~fp J .5{)Mf, ---

"flAw( MOTr&..l.W ~ ,.S'(.1:APt -

101<l -
12.0 -

NDZST. (C0 -
-

8 -
'-

-
---

"'tot, lOS --
-
- .... 9 -

,,~"o -ro '-

-
=~ Df 'IoOa. /fr q. 2. • -
-
-

sr-u -
10 -

PROJECT 
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t!0JlU; 
- .5NO"', 3D- F 
-sa\MI"" ]:. D. 

11,.l" $6 ... "1.1.1 (lot) -1£()D2."'D 
TLS .. Sa"'lA.).1.1 (1f.o-$O}Da..1I' 
ru .. S& ... • A.l.1.1 ($:O"'-O)D ~1'1.b 
TLS- sS. .. IA ).2.1 '".0 .. ").0) D2..'IO 

11-$ .. '" ",'Al.l.J (,0.0 ""D. r) 01.'''1ID _ "" MMA. a.eN)~' ~ a.e; 
Co \:)'" 13 I M:r;:,.J. 

HOLE NUMBER 

IAa. '1..1 
SHEET SHEETS 

2 OF Z. 
'Ml:N .• BLOW COUNT 

c.o~) S. (g) 

.L JL "-, 

10~ .. ' {''i'1''l (,1 

*'"'~ ~~Sf.. (,.'1 

"-r 

Q\~' {, &.( l.l S3 

.. ..." I-
I-

.~ (,3g.l c.\~ .... "., .... 

""I. to Z.Sg (.'2... 

I HOLE NO 11\3.2.\ 

.. PJ:o ra8A~".s:: 
o fP"'" C'IDC/') 

I-
I-

f-
I-
I-
I-
I-
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....... ; ...... ~ ..... ; ..... ; ...... ; ...... ; ... " ......... ·1: .......... : "~:."" .. t~: .. 'r.hV,;" .... 'Pn;: .. · .. '~:"l"l' ..... ~ ..... ; .... ·i .. .... ; ...... ; ...... ; ..... ; ..... ~ ...... ; ...... ~ ..... ; ..... ; ..... ~ ... .. 
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· . . . . . . . . . . . . . . . · , . . .. ...... ~ . ~ . . . . . . , . . . . 
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PROJECT 

ELEV. 

(a) 

PROJECT 

DEPTH 

(b) 

17J 
-' -

l8-= 

= ------,9 -
'~ 

-
= ----10 -

DESCRIPTION OF MATERIALS 

(c) 

ENG FORM 5056A-R, AUG 94 

IE~D SCREENING GEOTECH SAMPLE 1'-NAL YTICAL 

RESULTS OR CORE BOX NO. AMPLE NO. BLOW COUNT 

~ 00 00 ~ 

HOLE NUMBER 

I \14 .. "'3'" 2.2.--
SliEET . SHEETS 

3 OF3 
REMARKS 

(h) 

I HOLE r~-3-z z. 
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j 

lDIO 

/0,0 • 
< DRILLED ""TO ROCK 

. tJ/A 
I 

, 1\. 
I 

" IA ~'-
,~, TOTAL . lIlA 

20. IFOF VOC METALS I~. I OT.TIHERISPEClFY) I 
~ - - - .... ~ . 

~;I~~EFH~.a~~ii~=t==~'::=t~~_~;~waL.:t~~_~~~ ~ "$ -
LOCATION SKETCH/COMMENTS SCALE: flITS 

.. , ..... ," "', ••• ' 'I"" • ., ••••• 'cI."' .. :".'" ,., "t"'" ~ ••••• ,..,." "'r' .••. : .... : ..... ; ..... '!'" .. , ..... , ..... , ..... , ...... , ..... !'" ... , ..... , ...... , .. , .. ! .... " .. ... ~ .. " ...... . 
: : : ' : : : : : ; . 

1" .. ": ...... ,' ... " .. ",,i~ .... • ....... ::l:::::t:::::;:~T::t::t.J~L .j .... ;" , ~ ; .. ( .. .;·"·T .. :·: .... ,L.),,':·· ~\:"·J·::1::::' 
" .. ~" .. ' .. : .. : ... ¥.. X :>r- c--~:>f-: ~ X -, .. "":··;t<r .. ·'·"", .. · .. , .. ,,·,,,· ~~. 

I .. "···L.···;,,,,·; :, "'- , ... .' , , ..... >::, .. ,-; .... ""., ........ ".!...." ., ... , ..... , ... " .. j . :, , , , .. 
." , I ,., 

" .... , ..... ,,, ... : ...... ; ..... , ..... ~ .... ,,; ......... : ... " ..... c ...... " " .... " ........ ~ ........ " •. ~, ,~ .... ; ..... , ..... ~ ............... ; ...... ; ...... j 

..... ";.,,"""":,, .... : ".: ...... ,," '"'' .".";,, .... " . "(,, .. , ........ : .... "a,,,., ...... , ..... : ..... : ...... , ..... : ... ,,.,,,.,,:: ............... .. 
,~.""; ..... : ............... ,....... ". ... .. .. ":, .... ,, ... ,,~ ....... "".''' ............ " 

I"" , ..... " ..... ,; ..... , .. ,.".....: ..... , \~.'&l ' ........ ·; .... ··,,, .. ·i .. ··· i" .... : ...... ,: ..... ".; ..... i ..... j .. " .. , .... ", ..... , ........... " .. .. 
....... ....... :..... : .. : •• ; ..... ; ....... : ...... , ..... , ..... ; ................. , .. " ..... j ......... ·1 ........... :... .. ..... :: ...... j 

....... ,..... ... ;· .. ·,,·· .. ·,· .... ·., .. • .. i: ..... : ..... : ..... : ...... : .... ·:i· ... : ..... , ..... ; ...... , ..... : ..... : ....... · .. T" ... :, ................. , .. ,'..... .. . 

....... , .... .. ·, .. · .. i .... ·, ...... ,···;· .. ·,· .... i·· .. ·,· .... , .... ·; .. · · .... ·i .......... ·~· .. · .... ..... ;..... .... ..... • .............. , ...... , ...... j 

,..... ..., .......... : ......... .; ...... ,... .. ...... ' :..... ....... .... .. ...... . : ............... .. 
• I ..... , ........ ..... ....... .. ..... ......... ,; ........... :,..... ' ............. .. 

..... j : ... :" .... ;.7~f:j. ... ;.. . .... , .......... : ......... +- .. j .... : ... ':' ..... .. 

, ...... 1.: ... ·.J •• :f:cj'r.t'f':T·rIrltJ.:tr •. :m:i .••• ::, · 
....... c ......... ; ... r.~ ..... !.. .:.:: .: ,' ... : .. j ..... ': ..... ~ ... ; .... ; ..... ; ..... ' ... ;' .. , .... ; ........ .. 

: !:,:: !; : : ; ! ! . : : : ! ! ! ! 
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HTRW DRILLING L-b G . . \lLE NUMSER 
. ._~CON~NU~TIONSHEET) ~~~~~ __ ._.~_ '-~3,Bol 

PROJt:CT 1~·jSPEC:TOR R eP SHE~T - SHEET 

, 'D, D I 2 OF 3 
i~ oEPn; I 'fil.O~'"G\ G~~LE ':':'ILYT1OAL i~~~ -- DESCRIPTION OF MATEfi.lAL$ RF LTS OR BOXNO. ~PLENO: BLOW COUNT 

(,) (b) i {oj (dj a' (,j:S ' (~ (9) (hi 

0= , 
i 

= , 

I ! -= i 

= "-

1-= NO (2Ecovet<.y 
! 

...., 
~ 

~ 
-i 

2-= Dl\.f2.I<- 'l3I2oW,"'> cu..y.:y 7OPSor:L, (0(., i I.e 'SD .L J2.. 

= ("fJ.AsS, RoCfflEfS ,sof:T, wer TOr (," G:oli'l' 5.5 

= • 

= frLL: ~~-~N clh~ (;''1Qq 50 -3_ 

= G>,QAVEi., ASPilALT, MEl), , 

= snff: MOlSf, SEE -= f.ofO~ liD flriDlfB (;, 3Ljq G'S' ~ 

4= I fJDll:s. '-= = -= = G>l..jD'i.S 10 
3(,:," • 

5 -

= (.2eoo;r;sH-Oll<>wrJ S'r1.T AND 
= -= GLA ,{, yY2A,€ of co.;(L!. £ G:>3A1.i '<3D - N~T~£" ~3"~ 6 = SANe AN0 F.Vv€ S';O-~o (Pl-j 

'-= 
G> AAv 6-1.. (. ~ I "} (:,(lA'I = -= t'I1()rrl:rN~ TtJ '1.¥' STIft = ~;'41 '76 7~ MC:t:'SL ~0' I 

= -= 
f.oS'S I = ! qD 

8= ':= 
. 

-= : G"39 too 
9= '-= 
~ I 

I(~"-, l G..nz -= i (;, Co S I.J [00· ".;--
~Js:ll' '10 = I 'IS&; 
PROJECT 

IHOENO 1(\'6. Bo_' __ 
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(a) 

18"~ 

= 
18-= 

= = 
-= 
= 19~ 

= = 
-= = 

r I 
<;,0 -10,0 

I'''' P""'R=oJ<CE"'cr,"",l>e-

o 

--'---'--'--, -,-"=~"_".~"~ __ .L..-_'===_==~=,=--,,,~--j''-rlTIHN~LOi'~",~Nb,O~-,-'-IA,-,·-=3···-, '8-0-(-~ 
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1 HIKW DRILLING LOG ID'S1RlCT Rv, tll) IA3:i:>'oZ. 
;,. £.'.'."",' UM~EI'>" T,.,," 12.,!'~':'.~"r:'.;~~....... ,J C" ... '" ISHEE

1
T S~EETS 

• '.., I ;;-,.... "'- ,...,. OF -> 

~ffi;~.II~r'''~~~dt==v~~I=:±~~MI':f __ !\I.I~S''==''l=:)::='~:_-~'~.~~: .... I .~.; ....•.. ~'~rHOLE iri!hL.L· _...:.....-_-"----=._ .. ---L--_ .... -___ ..---l~~ 
LOCATiON SKETCH/COMMENTS SCALE: NTS 
............. ..... .. ......................... ,.... .. ... , ..... " ...... , ...... , ...... , ..... ~ ............... v ..... , ..... , ..... , .. i,." ..... , ..... , .............. .. 

........ '......... .. ..... .. ..... :.... .. ... ~ ......... , ...... , ...... , ..... , ..... , ...... , ....... , ..... , ......... ! . 
...... ..... , .. , .. , .... '; .. ,.. ............ ... . .! ..... ; ...... , ...... ,...... ..... \. 

.'. 0, ',,,,, ~. .1 ., 

...... 0 ..... :, .. , .. ;.... ·~K;>,,;><. ><: -: ...... ~: .... ~ ...•... ~ ..••.. ".' ~··:::..;:><::-1.~~~;¥~~"'-i.T t~ 

....... ! ...... ; ..... " ... , ........ ;... . .... ..... .......f' :........ .. ; .. : ........ '...... . ..... ", .... ,· .... ' .. · .. 1 

I .. · .. ··: .. ·.... .... .... .. .... ... , ... + ... + .... , ..... , .... ,,; ..... , ... ,..... .. .. , ..... , ..... , ..... ; .......................... ! ..... , ...... , .. 
: M.·P,n ..... · .. i .. : ..... : ...... : ...... : ..... :" ... : ........... [I... ... . ~ .... ,: ..... : .... + ..... " ..... ; ............... ; ..... : ...... :' ..... ' ..... , ......... .. 

; ............ ; ...... , ..... ; ..... , ..... + ..... , ..... , ..... : ..... ,u,';lal!.... ............ ,' .... + .... ; ..... , ..... , ..... , ...... , .... "..... ..... .. .. 
! ! 

I .... • ........ ,· , ........................ ; ........ + .... , ..... ,..., .... ' .... ! ............ , ...... , ...... ; ..... i ..... ' ...... :- ...... '~ ..... ; .... . ........ 

...... \ .... , ..... , ..... ! ..... ,....... ........ ...... .. ........ , ..... ~ ..... : ..... ! ..... ! ..... ! ..... ; ...... , ..... ! ..... : ..... , ..... 
, 

...... ", ..... ! .... ,! ..... :..... .. .. :..... .. ... : ..... : ..... : ...... '; ..... : .... : .. "", ...... ! ...... ; ............ , ...... : ..... ! ...... , ... "" .... , ..... , .................. , ... : ..... ;; ..... , 
. ....... ; ...... : ...... , ... ..... , ... .... ; ..... ; ..... ! ..... , ...... ; ..... ; ... , ...... ! ...... , ...... ,: •.. j ..... ! ..... ! ..... , ..... : ......... ; ..... ;...... ....... .. .. · .. ; .. · .. ·; .. · .. ·1 

.. , j :" ..... !.w~.... : : . '''; ; ~.. .. .... ~ .... ' 
i • , .... ! ..... j ... ~ ...... :.... .... !.. . .. . :..... ....... .. .... 
: n". -=- 1" ". ~ I.: ;.... ! : ! : : : : : . 

....... ! ...... I ..... :... .••. .. .. : ..... : ..... ~ .... .:. ..... , ..... : ..... : ..... , ...... : ..... ! .... -::... .! .......... . 

............. ! ... ;l, ... : . : ... , .... LL....i .... L. .. 1 ... \ .... L, ... L ... .;. .. j ...... L .... l, .... \ .... L .. 
i !, , : !! . , : : : : : ; , : : , 
!....... .., .... , .. · .. i .... ·' ...... ,,· ....... ·', .... ·!.' .... i... ...' .. , .... : ' .. . : ... ; .. ; : 

; ... i . 

.. , ..... ' ......... .. 

.. · .... i· ;... .. ... ; ..... ; ..... ; ..... , .... : ..... . .. .. i ...... , ..... ; ... ,., ..... , .... I 
: , i, j: j , j : 
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£ 

SEE ».rli>1I '6 

~--+---~~~--~------~ 

70 

70 

(d350 SAT. 
(,,1-121 51 '10 r-z"o~ 
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! 

! 

: 
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.... - r~~OLENO 
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(CONTINUATION SHEET) 
PROJEcr 

I~~ 

ND f2eCOllBf!..y 

10 

110 
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f---.--_---:-~___,_------___11103Ar~~f';'OD· jl-ISO 11°al'lt/l() ltols . 

I S,O' 16.1 . Nor ·:··..,~,.,m 

iDRLlEO INTO ROCK 

tJJA ".o.er,n .... 'ANDELAr;)lt 'DRlLLlNG 

, 14.' ',nvrHOLE 
r~. ,,;1 " TER LEVEL . iI~ 

,··~c, 

tJJA 
.: 'C ' •• TOTALI 'CcREEOXE, ,., fA 

20. 
VQ~ MET~$ :::~ I ' .• ~ 

- -"--. til" . 

LOCATION SKETCH/COMMENTS SCALE: ~ ....... '.... . ... ,.......... ..T ............... ,...... ..... ..... ...... , ......... ...... r .. ·.. . ...... ': .... ·, ...... 1 
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HTRW DRILLING LOG 
,~ .. ~ .. 

IT~N3~b II (CONTINUATION SHEET) 
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OEf>TH DESCRIPTION OF MATERIALS 
(0) (OJ 
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: :.(\: : : . : : ~: : : ....... ! ...... , ..... : ..... , ..... ;e;: 1'"" ..... , ..... , ..... ,..... ..., ..... ,.... .. ........... " ....................... , ...... , ..... ; ..... ! ..... , ..... , .... ..;. ... ; ..... ,; ..... ;. · .. 1 
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ENG FORM 5056·R, AUG 94 
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I HTRW 0 LOG 

DEPTH DESCRiPTION OF MATERIAlS 

I') ~) 
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LOG 

DEPTH DESCRIPTION OF MA TERIAl6 
(1)) (el 

No {<tco,Jt;ey 
I 1 

I 2 
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V,P -:; 6;>?0'V1 (VOc..'.$') 
'9 6W"~l>Wi'\-?eL: NO, 
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Data Ucport for the Phase 2 Tonawanda Landfill OU FUSRAP Site Remedial Investigation 

USACE ENG HTRW Forms 
Investigative Area 3 FL 

-;-:;-;::-== .... -.~~ .... 
W912P4-07·D-0009, D.O. 0003 
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HTRW DRILLING LOG 1 DSTRI<::r]SoflAl{) IH/AN~~~ -0 1 

! .,..!.. c: • '...... _ 1
2. 1 ' •. ;"'~i,. .... ~ ,I C D !SHEET S,!ETS 

_lUe, '~, CA '._ ''1... ()jt" 1 OF ...> 
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I'T'lPESOf.~~~lLlNG :~~~~ 2.:;:;:~ "I\l".·iOdt lJA<'7.n t::::.I"""5"1'7.,Lj 
~ _______________________________ ~9. 

~ ____________________ ~1°3;r~~D 
1'2 .. 

tJ/A 
10. DEPTH TO nx" 

14. TOTAL Cor on vr HOLE 
1'3,Of 

17. OTHER WAl 

is. l'I tA "' •. u~.u _ 1
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~ TCLf'1 mp/~ /1D1ALs ~ 
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c.. - - -! 

FOR' VOC METALS U' ! OTHER,. 1 a'HER. !21. .f, 
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"""""-""-~ 

iHtRW DRiLLINGLOG HOLE NUMBI:R (CONTINUATION SHEET) 

11\3- 8....::.Q .... ----
T'NSPEGtOR 

PROJECT 

'C, PeW SH .... Er SHEET~ 

2 OF 3 "1>00 !E:lO~NG GIiOT~E NALYT!CAL I ",,,,,...m S1"llo n:(. - DEPTH DESCRiPTION OF MATERIAlS R s ORca Xt\'O. SAMPLE NO: BLOW COUNT 
~lr"!ji"' (al 1'1 (\:) fd) ~ ie} 13 ' (~ (01 
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1 : , 
'-: 

-

L Ji.. -= 1)\Ql(-W2owAJ cu,yi3lf 1'DfSor~ 
'TOP (P" : WI iodrLE:7t J tOR-AVa, safr; Yt.t2il Lio L.-jqS/ 1../3 

2 = --: We( 
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3-:-

~GO\);;:l)I( -'MoWN ,:5::r::u- AN/) : 
= c t~ y, 17'/J\ CE O:>v~" S/l,.ID 

~~T2.. :: N,,-p:\lf 
Lf~ : Ar.!o P:t:N E S dB-{'q)(},.,f) 52.'2 'is 100 s[;£ 4_ 

(oR,AIJ£Q ( .<., 1'11,/)/ = 
~ ..., : 

-: "DesSXCCI'\1'I1itV ~Cl<> -
W/ 00'.y '1:11,) F..!:U:r~ Tt> 511~ '10 ~'IS y~~ l.fli" 5= 
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: S; &" I M GO. srz:ff I MtJISr -= 

eeL) : 
4135 q(9 Clh:;"" 48P1 6 = 

57 '-: 
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: 

Lf'fLt( 10 7 :: 
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= -= 
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I 9 : 
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: 

50 -: 
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-
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ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
PROJECT 

12-&:00 -(a) 

ENG FORM 

. 

• AUG 94 

laD:SC~Nt;; GE~U.~ TE<fH . PlE 'NALYTKlAt; l MtfV-~r:;; I NA~ 
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5052 90 
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I ~':i'";;',SU~DM::~~~"OF.:'::~LLING : '! YJs ~ 2," ~AItJ£ I'~~E~ ." Eo: ' ..... 1 i J"f', ~I 
1-----------------11 9. SURFACE ELEVATION 

~-----------------------4'Q3IsI10 O~O 
3.11 t HOT - ••.• ,.. 

. 13 DEPTH DRILLED INTO ROCK 

NJA 
14. TOTAL ".,..M uf HOLE 

IIf.Of 
I 17. OTHER , 

- <Of CORE BO)(ES II fA 1 •• 

" ..... : .. ". " 

ENG FORM 5056-R. AUG 94 
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HTRW DRILLING LOG 
... -

i HOLE NUMBER (CONTINUATION SHEET) I IA6-fl.-l PROJECT 
.... _ .. J INSPEC'TOR 

....... ~~ ...... 
SHEET SHEETI V. t>ofP 2 OF3 IC.J£O la~ Gb~.E ~i\lYTfGA!' I~ .• 'frf',?" DEPTH DESCRIPTION OF MATERIAlS R TS ORe ox~o,' AMPtENQ, BLOW COUNT 
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1 : 
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rOLE NO IA3-fL- I - - ........... ~ .. 
ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG 
PRO.)ECT 

DEPTH DESCRlP'rION OF W, TERIAls 

(a) (tl (el 
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ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG 

17. OTHER WATER ~.EVEL 
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HTRW DRILLING LOG 

ELEV. DE"'H DESCRIPTION OF MATERIALS 
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e.t:J(JtslJ·1KtIlAII1 SI~"41f(~~ 
l./~ SIl/ll6' ~ ,suli--~P/I()I!() 
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HTRW DRILLIN LOG (GONTINUATIONSHEET) 
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70 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
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HTRW DRILLING LOG 

DEPTH DESCRiPTION OF MATERIALS 
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• HTRW DRILLING LOG 1 DISTRICT "Rvf/All> 
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., j ffl.::! ~/.: r. ..... ,... ..... ......... -/I; 1 .. :.;?-~. ..... ,..... ......... i ..... i ..... j 
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HTRW DRILLING 

/46/ 
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HTRW ILLING LOG (CONTINUATION SHEET) 

ElEV. DEPTH DESCRIPTION Or MATERIAlS 
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HTRW DRILLING LOG 

, 
fo.NO SAMPLING EQUIPMENT 

i 2. OVERBURDEN THICKNESS 

14. TOTAL DEPTI-t OF 

H 

, , 
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•••••• .,.,., •• "., •• ! ••••• , ••••• , •••••• , •••••• , ••••• ·····~·····~··""r'·· .. 'r .... 'I""·'······:, .... , ...... , ........ _- """···,······,. .. ···r·····'·,···.······: ... r·····'·····: 
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j : : ~ 

· . · . · . · .. T· .... f .. ·'·!· 
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" .. .,,;··· .. .;··,,,,1,, .. ; ....• : •. ". 
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HTRW DRILLING LOG (CONTINUAllONSHEET) 

ELEV. DEPTH 

(AI 
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DESCRIPTION OF MA'TERIALS 
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NO·1 "1.O~ COUNT 
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TRWD I N G LOG (CONTINUATION SHEET) 

ELEV_ DEPTH OESCRIP';!ON m~ MATERIALS 
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HTRW DRILLING LOG 
_,.unL IfVC. 

1130 

LOCATION SKETCHICOMMENTS SCALE: NTS 
·"~"·,,.,,,,·····,,···,"' .. ·,··· .. ·l 
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HfRW 15 RILL! NG L OG,~(C"",O""NTTiiiINI,JA_TION~S_HE_ET) __ ~ _____ --'~sH~t~¥'T 3~. -,ff,",H~'ffi~ 
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HTRW DRI LLI NG LOG 

J/,o J 

LOCATION SKETCH/COMMENTS 
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DRILLING LOG 

ELEV. DEPTH OESCRlPTlON OF M\TE;:ijALs 
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H T RW 0 R ILL IN G LOG (CONTINUATION SHEET) HOLE N~~R7-
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i HTRW DRILLING LOG ID'STRICT :RollAll> M-L'::, S 
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", :~' K>",~ ~,.~~l~;';-,=:==','+\ 
, .... r. .:.:. : :', .... , .... 

I ...... ~ ..... ;:· .... i ..... ;........ ........ ,... : ; .. __ ... ". ;' .. _ ~ . ,,' • • 
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,····;···r·! . . 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SKEET) 
if\3-H-2 -

, PROJECT I INSPECTOR 
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~------ 2 OF .3 
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HTRW DRILLING 
IrROJECT -~--~--~--

LOG (CONTINUATION SHEET) 

I.INSPECTOR 
'D. PoEV 

I1."ClC -- DE?TH DESCRIPTION OF MATERiAlS 
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HTRW DRILLING LOG 

, 12, I' 

I , 

14. TOTAL 

SCALE: AfT(' 
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, . . . . . .. ,~" .... "., , ...... , .. ,., ... " .... ""'~.,., ,.,' ..... , '.- , ... , ., .,'... . . , .. 

, . 
, . 

...• -:- ..••• ;- ••.• , "",!"",~, ... <"""~""'~"' •. ~-.'.-
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, , 
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.. ..,..!,. 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

OES{,J'l_'PTION OF MAl £R[Al$ 
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HTRW DRILLING LOG I,"STR'CT 'P.,.f'Al o 1,IP.CI.IIl 

1. EN.$OL f ZIVC.. 2;~;"~" €N~-' "IIIE.II'T",L Cl},eP, ISHE~T OF S3EETS 

3. ~wc~, 1 ~:.4iA L ~f·.!. :.' '?U!I 1-%,.,. 'loA 4 TIH." I-F, 7lJAJA .... .r.A. N 'f 
. 5 NAME 01'01 iLW &ff SIJ ~ 0/:;'/2. I 6 """"V;;, 20 -C;;' ~';;:;~~L 

AND "'A'" GRlLLING I ~/j's 2. ... 'Aid. 167;l-:,/OQz,/."q nl<' ff-::. iO(.,'tIf'tI. 7'ff 
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LOCATION SKETCHICOMMENTS SCALE: tJiS 
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i : :'''i, .. ..j .. ::T'''C:T:::r:::c :,::.::r::::r:::r":r:::r::::::::::r::I,,,J::,:r:.,I,::J:::x:::r:.1 ~ 
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: ,.:::'::::,:; :: - . : 
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'" ....... , .... , ..... ; ... (.( .. : .. r .... ·; .... ·(·\· .... j .. · .. ~ .. '·~· .. ··~·· .......... , , ...... 

." ..... i .. , : • .. " .... ,1 .... , 1 .... j ...... :· .. j .... ! .. · .. ~ .......... [· .. ~ ..... !... ... { ...... :...' .... , ..... ; ....... , ............. ' ..... :i ........... . 
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• :: ,:. i" : : : : : : : • : j ;; : 

HOLENO IA3-f:HD 
ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
PROJECT 
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-"~" .. -~.-... ".' . .:--=,------ .-

HTRW DRILLING LOG 
PROJECT 

(CONTINUATION SHEET) HOLE ~UMBER 

fA3-FI.-IO 
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i1J'l'AMPLES I '_ [i9 FCOOEBOXES II/A 
,FOR ' , voc ~ETALS' 6rHER(SPECiF'!)~ [, I OTHER , I ".TOTAL 

.~ - - ~ I 
, J Of HOLE , OTHER (SPECIFY) ; 
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LOCATION SKETCH/COMMENTS SCALEf ~T5. 
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HTRW DRILLING (CONTINUATION SHEET) 

ELEv DEP7H DESCRIPTION 01" MATERIALS 
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HTRW DRILLING LOG HOLEN (GO:.J1INUATION SHEET) 

J!13 cnvccc. I '''''V'V'' X ltD \ . SNEET 
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Data Report for the Phase 2 Tonawanda Landfill OU FUSRAP Site Remedial Investigation 
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CF5 : 

.NY 

r-----------------------~13h);DTEd'won7 
12. 

ab,D' 1 •. DEPTH NGT """ , 'i \ . 
13. DEPTH DRILLED ,NTO ROCK rJ ) A : 1 •. ' 'ElAPSE[ , 

~ 

d6·0' 
1"·0THPR' 

N/J\ 
,.",.v, 'pJ1A I _ ,BOXES ritA 

120. """PLES FOR vaG METALS I I OTHER , 121 TOTAL c~~ 

ENG FORM 5Q56·R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NU}ABER ,.-

Irll //=> 
PRCJEOT 

I t ~ISCh6"" SHEET sH£::EI! 

2 OF 3-
lao SCREENING G:::OTECH SAMPLE NALYnCAl 

REMARK' DId-ElEV. DEPTH OESCR'PiIOt~ Of MATS RIALS 

REB~~Et ORCO~~G. SAMPLE NO. BlOWCOVN:T 
(a) (b; (c} (~ (g) Ilrun j~ (C>.:;(\,~ 0-

KP(OIJ~ S-fJ) 
~ NO Iv£) ~~ Ol)~A 1\()t\;3 ----i _ -, '\ -c - --

1llJb U 
3$/. 1-:= hi I: I3JRCt::!lh- D{u ... nCtu" Eo SePl .1-1.1') SL/3 () - -= j)'C Wrs of! 7 f1n 51 It/1ra.,;?J i 

-

ltv! h 6 Jo/ J11 :: (tit,,) I tc«ee16j h{I(;t. i 

Ito 2~ (vAsr6(AfH), ItDSl3'-snfti IILII5' 1.1/l.2') 
~ I'r\oiu I 

--; 
-; 
-; 
-c 

3-c 
---c fb 5:52.0 
--c -----

4-" 
')51P3 ~ ItO --c 

~ i lloD 5033 
thtll 13 5~ , 

5..:::j (4-51) 6"355 
5'1' i go 5lJe£, 6 -j 

-= ,-

-= = 
110 51Zl~ -7-= 

= = 
-= 

::JCj21 
- BD s = _._ .... 
-

I 
wCdlL 9JJ ~ , "'~ 

, 

t 
100 5 L/ZS- (611') 

3 I 
1()Jl;r{)/l:;J} Sit!? Si! ~ 

Eo, lID;)1 R i ~ 
{CHo'J -~ --, seo t.oo" I 10 == "",_L-_~_i ____ . 

PROJECT 
--.. -~-~-...... ----~- --- --

f. 
HOLEN - t -

S38LJ 

.. Tan LmoPJII T>JFf'f!.JO_ \)'r~:t.fIJ.faf¥.:l ~J<"L 
ENG FORI'll! b055A-R, AUG 94 
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IHTRW DRILLING LOG 
I 
HOLE NlJMB~ 

PROJECT hHl-;) 
(CONTINUATION SHEET) 

ELEV. 

1'1 

DEPTH 

I» 
10 -

= ..:: 
= -

I 1..:: 

= : 
-= 

DESCRIPTION OF MATERiru..s 

I') 

lao 

(po 552.9 
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N/A '6. "0" M 'v ".TERAND I til A ,AfTER DRILLING' 

- - -
LOCATION SKETCH/COMMENTS SCALE: IVis 

: .. ,:::::::':::: :::::C:::::::::r:::::t:::::C':C::r::::r:,L:':j:::::r:::LT::r"·;· .. ·T .... T::T .. ·T .. ·T .... '" ~: '.", 
, ....... ,. ; ....... ,L ... j" .. ",), ' ... ,,, ,,~, ,L .. '" .. ", .. ,,' , .. ,;."" ..... , ,,,. ; .... ,; .. , .. ,... ...... "'1"'.'''''' !',:'" 

'i"'" ..... , .:.. ... :" .. ".... : "" .. ,', ... I"'" ,,, .. : • .. ... ; ........ ', .. " .... , ... ""'" , • .. · .. ~ll·! ..... J" .. 

, .... ;., . .... . .... ';". , ..... '"'''i'''''':''''' ,..... .. .. " ... : ..... ,..... . .. , .......... ; ......... "t;r ......... , .. . 
...... ...: ..... i.,., :... ' .. :...... .. 

, , ..... :, ... , .. , " 

" , 1, ........ "· .. ·,··,·,', .. ,, .. ,,·,·,',·, .... , .... ·,' ,>: .. ,',.,', ........ ,.; ... ";, .. " .. ".; ... , ..... ,; .... ,;,, .. , .... , .. ,i ...... ;·" .. ;· .. , .. ··' .... ·1 

. ,~,L/.. : : i : i ... ... , .... ' ..... ~' , i : : 
....... , ... , .. , .. ,,, ........... ,"" .. , .... , .... , .... , ...... , .... ,t" •. . .. i ',: : . 

: : , : . : "" ... ' ..... ;........ .. ...... , ...... , .. , .............. ; ...... 3i ". . ..... ,· .. ; .. "·; .. · .. ·,',, .. ·:· .... :, .... ·:···'t' .... t .. "·1···:·"·:"'" 

I""·"i"",,··,, , ..... , ....... :,.. I·'" , ""..'t .. , .. ..... "".""'["" .... i"'l·""'["'+·"T"'l"'''' 
.. ,,' .. , "","'" ..... ..,. . .... , .. " .. :.., ....... > ... : ..... ,i· .. j .. "·t": .... i"~ .... ·j· .. '" 

., ... , .,..., .... ' .... '.. 11~1.j: .... ," ....... , , .. ".... ' ,., ..... ..... ~ ..... i, .. , ""'1""+"'"'' 
" . ..,,', ...... ; .... , .. ,," ... '''''i''''·· .. ,," .....: ..... [.,."' .. ".",, .. 1 

ENG FORM 5056-R, AUG 94 
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HOLE NUMBER 
.--. 

HTRW DRILLING LOG (CONTINUATION SHEEn 
!.Aij ~ 

SHEET SHEET: rei ~ljNSPECTOR 1) ~ fP 
:3 

PROJECT ~ (J 

2 OF 

"L~~G G!~tE b:~YTUOAL , M:N~I~I~'DC 
/teoo 

OEPnl DESCRIPTION Of MATERIALS 
R :is OR BOX NO , PLE NO. BLOW COUNT 

(~"f.rs 
-.. 

(d) 'IS (,) B iO (,) W (h) (e) 

..L. .1L 
0-

!:rJ.-L '. VAI211-I3eaIV,v ClAy, S'31' '-(0 
iDf "" Lj'l31 5'3 

: 
-= 

"14.11,\ I}t~, W()O D, :: 
SS03 80 1-= 

ASPtlAL.T, sn:fr, o'I1ont". :: ::. 
-= : 

'0 5"30S' 2--= .-:. 

sa: 
--= , :: 

4(,,52. ~OO 
Nora. :: 

----
= 5'32..S '0 -= :: ::. 

..::: 
SOLf.> '8'0 I 

::. 

lDo" 5.: 
~ 

:-
-= :; 

6-= (Vb f2-ECO V 5JR.. 'I , ~ -
..:: -:: r 

: 
7-:: 

: f.x:u. ~ 
I2Eo"O!>~ h4 - SIZe "" /OJ 

-= Cu.." (i,fl-AVCL Ga.JX.~ it IP5'l qo : , , 
8...:: 

Wl\.s~( PlAsnc), !\tEO, : 
: sm.r, Mo~ SAT, 

SII/ 11 
-= 

5'~ 00 (21"11 ::. 

Hr4>1l "\ 
-

= 
100 

I 
-= '-n'll -

~ _10 : 

IHOlENO IA~t ~ 
PROJEGI 

--ENG FOR~1i 5056A-R, AUG 94 
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-HTRW DRILLING LOG (CONTINUATION SHEET) 
PROJEcT 

= 
17 = '-:: 

: 
-= 

No 

Cu>"'f I {P(lA 1/6L, tyz~, 

Woo 0, f>r:z:f~ 11102;51': 

..!L 
70 

/Do 

So 

HOLE NUMBER 

!All 

Sa 

,..-vII;' 

= &>Sn 110 ~ItQ '1'i31t I.<S 
3~u 18~--~;n~~rl~~~~:;~;t~~~r-------+----t----~ __________ ~I __ 1 

• :: ~ of ~~ Ar Ig,o' (rteFV.I'AL' 
- J 

:: N<m::s: 
19 -= - CI./iiAIl, :10" F 

::- - SA.MPI£ Z. D. 
-:: Tl.j-SS'IA .... I.{DIJ-D,S) QJO'lIO 

..0 =i rLJ-SI3- IA 'I.("( JA-"l.o) 030"'0 
rOJEC~ ns- ia:'iA'i.", /tl1-lW;) 0)0"'0 

ENG FORM 5056A--R, AUG 94 
Tt5· .sD-IA Itt, (1£.,0 - 1"1-0)030110 

TIS· 513~ 11'1'1."(1"\0-1 •• 0)030"110 

- fIotO\lGY) I k W of o(Zn>nvAL LCCf\TIDN 

- P;:;:o ItEA-D:r:Nb.s ~ 0 ppl-o. CVOC'.s) 
- Sou.. (2E1l0zN6S An..F: COVNr.r./,oq:w, 
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HTRW DRILLING LOG DISTRICT ~'ll> 
1t1":CoM ,p;;jE"~A.VMert.:. n,-:-, LI-::.,..~, ... -=-------tiU2iRieU:;'8t!~1l "';.';: .. -. - .. C"~f. 

HtALr~l 
SAEET ;:'ETS 

1 OF....; 

~ _______________ ~; duo 

i 12. I 

·~14. 0' ... DEPTH , IJo; €'N{Q..)(\, 

! 13. DEPTH DRILLED INTO ROCK N I A • 16. DEPTH TO' ,.. ,TIME AFTER DRILUNG 0' ".reo, ou 

": 17.0, noo 

1e.' .'9. TOTAL 

20. I I 'OIHo", I Zl.· 

~~~OC~A~T~IOiN'~SOFlK='~jTCiH~ICiOiM~M~ENET=S=~=£=~=E-~-~~3fiiiiiiiiiiii: 
"" "": " .... : ........... , ..... ', ..... ','" .. ' ........ " ..... , ..... , ..... , ............. , ..... " "" ....... , ..... , ...... ,,,.,,,,,.,,!,,.,, ," · .. , .. · .. ·, .... r .. ·, .. ·:·, .. ·i"! 

I ....... t ..... ~... .... ••• • ... ..... ~V 
I ...... ~ .... · . ... ................. .. ...... , ..... , ...... , ...... : ..... , .... ·, .... ·, .... ··i .... 1-.. ··, .... ·' .... ·1 

Jr · ...... f ........... .;. ..... , ..... , ..... , ..... , ...... ,.. f\ I ...... t .. ·· :l!', .... '"~ "". "".. ... 

..... f .... m.. . ...... ".".""" '"~ '1"'" """."""'''''' , ...... j.".+ ... ", ...... , ...... i ..... , ..... i .... + .... ,..... -~ .... 

.. , ..... , ..... ,,,.,,.,,,.,,., ..... , ..... , ..... ,..... ..... , .. <~. . .. ....... , .... ..,. ..... , ....... " .... , ..... , ........... """" '"~ " .. 

"""f.;.;.;.;.:;.....,.:;.....,.Ij" .. ,.,,", ..... , ............ "." ."."."...... .. .. , ..... c ..... i .... ·, .... ·:···:""" ..... ·~·" .. :· .... :· .... ,·····: ...•. ~ ..... . 
... , .. ".,,, •• ,,,,,.,,,.,,,,., ..... ; .... ,, "I" .,," '"~ .... L .... , .. ". " ...... " ... "" ..... 

• ...... • :" ...... " "'1" ... ,,, .. +" ......... , ......................... .;"" .. , ..... , ..... j ...... , .... ",."".; , ..... j ............ :, ...... , ..... ,...... .. ......... , ..... J-.e--;-rj 

"". "',, ... , ..... , ..... , ..... , ............... ~,... .: .... L.1.. .~ ... ..L ... :, ..... : : ..... ;" " .. ,. "":""'''''' ,. "".,,,.,,.,>.,,:.,,,, ~"'" "" ,,~. ",." "". .. .. , ... " 
. . . . . . . . . . . . . . . . . . . ... 

'" 'iK;(" &".;"".~,,~ ...... ~ ..... ~ " .. :" ... i .. "., ...... ,,,· .. ·i,, .. ·,,,·,, """ ........... : .... ·i· .... '· "" ":,,. "'''~'''''~'' ".~ ... .. 
:., I n \..f~c.;J : : : : : : : : 

1 .... • .. ',· .. · " ... " ';"""""'1"",,[,"""'" ~"" j"'" ''' .. T .... '·· .' .................. ~. ""''''''~'':''''''''; ..... , , • 
I ....... : ..... , ..... ,.... ::: .. ;.:::::: .. :.; ... :::' ::::.:::: .• ::: :::" .. II .:.:: :.: :::.:: ::.:.".::·.::·.:.: .. · .... ,·.f>.:··,,::I:a: F .. '± ... A.' ...... , ...... ', .. "., ...... , ..... , ...... ! 

. . 
I· .. :" .... ,: "".:" .. " ''''']''''''j''''''.' : : " ........... : ....... : ..... , ..... , ...... , ..... , ..... , ..... : ..... . 

"·,,,,,i,,,,,,~,,·f .. ". , ............. , ..... ~ ..... , ..... , ..... : ..... : ...... . 
• . :':'. .... .. ... 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG 
PROJEcT 

DEPTH 

(b) 

:)ESCRIPiION OF MATERIALS 

I'J 

ENG FORM 5056A"R, AUG 94 

(CONTINUATION SHEET) HOLE NUMsER 

IflU-3 
----j.,SollH.""ETi=' SHEEn 

2 OF 5 

140 



                J-405     

HTRW DRILLING LOG HOi.E NUMBER (CONTINUATION SHEEl) 
IA~-i ·P"ROJECT 

I'NSPECTOR ~_ f-b£b::t'EQ SHl±I ,fE1S 

3 OF 

I DEPTH 
IElO SCREEHING GGOTECHSAMPtE ~lYTICAl 

,~~tr 
ELEV. DESCR!P11ON 01" MATERIAlS 

RtSU~.0 OR CORE ~~O. i":"Plll NO, BlOW COUNT 
(al I (b) ('i (<\ I \1 (Q (.l I (It m. c1'O.iit 10 

SW : 
NO ~ ~O~~ ~ ::: NO i2RO\.J~ = -11 - - ~ - -= : FJ IL ~/tfIOI Silt I Some -: 

: q i Ii 5'5 I fj M-yltrl 0 j /fOj € I 12::: \00 ~oll 
: moIST 
= -: 
-

13 = "-: i1eJ -=tLcSD 

= ::: 
: 

\00 ~~ -14::: 
: 
: 

-= 
140 %2-1-2-: 

15 - ,- - -
: /11 0 ~ tc u\l Cl'::t- \..10 Ri \l~~ 
= 

..!o' - --
-: Fe II " SAYle As ~bc.u6!' -

16 : 
- \.00 121P1 : 'P)' :::..JJl: 12e-ojSh-b(o~(\ clcu" 
~ SI It, SftN() I WI'tS'T6j WO::O 

17 - , I eo '-: ~'ome:] fCUJPI ~/1'},mDjJT, '"tY(UJ = ShFf 

-= -
{8 : 

12..0 1tx:a ~-: 

-

-= -, 
193 \20 1-I/;B7--i 

-; 

:::i 

ol 90 14L(L 
J PROJECT l ,',' " 

IHOlj2 \/-1 , 
............ _ .. 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
IAU-f_ PROJECT 

r'lSPECTOR ~ . w I s.t:h 2_ ~HEET J" .~~K 

.. litDSCREEN'NG GEOTECH SAMelE ~ ... < "TOFS 
ELEV. DESCRIPTION OF MATERiAlS 

REMAR!<S 13 J a DEPTH RESUlTS ORCOREBQXN(l SAMPLE NO. 8l0WCOUNT 
(,) 1);) I') ~.A ~{\ . (~ (,) it {I\~. s·~ LOO'M ao -

Kt;cO"'~ !~~f? : AID NO 1) ei, !.Drs' -
--

201 = h n: (Of\ h it l..JefH'i'6'\-'1 '-:: - leo = ?rt~V\U\lS' ~e.... 'lIoBB .:::. 
: 

I 1.2 : 
"-= : 

lbO ~;;;5i..J, -= : 
Z3 : --:: 

= ~ (..2-=1-0 .:::. 
: 

a,4 = 
Ihqhtll~ .. 

<-= 
: 

12tI-zr') ~3if -= 100 %3q~-: 
-

~5-= t- --::-. 
: 

tJD i2 et ()if l?iGf NO f,2~ rDY~ -:: 
-

76= ~-:: 

= 
-= = -

l7 -= 
: 
::-. I- -- . --
= tilL .~/'I'flte- ffl A--h:lVe. 

28 = 
icO _. 

'l-oCf=t-
:: ~It S~i ~f{Ul/;L(Lj") J 
:: 8.1 t ISIftN~ clctL( I ~fu; 

19-= (qliW, wroO~Mh(; of-
: pashi?) I V ~ lo.::.SE', 

100 :tL3e = (htJliH){~ 
..aO~ I ....... PROJECT 

I HOLE 1ft y-7-
ENG FORM 5056A-R, AUG 94 
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HTRW D RI LLI N G LOG (CONTINUATION SHEET) HOlE I:tv~; 
"PRciiECT ----rc I.NCNSiP>PE'i'CCTmiORO;-,-"-------------+S<i1Hi'1'EE"i'r. "-'!.iS~J;!l""""ETS 

ELEV. 

(aj 

PROJECT 

DEPTH 

(b) 

'40 -

DESCRIPTiON OF MA TERlAlB 

Ie) 

NO I2Rov~ 

ENG FORM 5056A-R, AUG 94 

,1lP<-..1 ~t-.;-tf' S . OF '-" 
lEU} SCREENING GEOTECH SAMPLE ~tYT!CAL '1-.1 

RESULT~ OR CORE BOX NO. ~ENO. BlOWCOUNT REMARKSU d~ 

1>il 1.-') ~ . IQ (0) t rYl rt, ~:fflh;-C!:iJr 1\ 

I 
I HOLE NO JlJif-1-
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1--__________ ---i 9. 'ELEVAnON tDLj If. 5 flt" 

i~' _____________ --1
101 3/, 10 of3s- ""3/11 III 113C 

, 12.' 

: 14,TOTALDEPTHOFHOLE 3G.,(,' _ ~6F(.)SAL 17 TERLEVE" ~"",'o, 

I I 19. TOTAL NUMBER Of to( I .. ,HA - _ "In 
120. SAMPLES I I VOC METALS 1 OTHER I I 1 I 121. TOTAL CORE 

.!Ii '''''~ 1llU> .S ~ 
1'2.1 '~HOlE MU""" I on 

~ - - 1 - I 

LOCATION SKETCH/COMMENTS SCALE: UIT 
I ....... , ...... " ................ , .. " .... ";"'" "" ....... ,,, ... ,,, ... ,,,,,.,, ... ,,! .. .. 

I .. " .... , .. ". " .... ,.... ; ...... , .... ,'" "., , .. ,. ;""""" .. ,' ..... :, ... ; .",,;;, .... , .... ,,: ....... "' ...... ;" ... , ..... "." ... ! ..... ! .... ;." .. ,,, .", ..... ! .... ,. ... ·; .... ··1 , 
; I .... ''' .... , .. ' ..... ,,,,, ...... ,, .. , .. , .... ,; ..... ; ...... ! ...... ,, .... : ..... ; .. , .. " .... ,' .... , .... ,,' .. ·:·· .. ·'.· .... , .... ·, .... ·, .. · .. ;· .... ;· .... ·,· .... , .... ·;'\ .... :· .... ·1 

~ .t : .... , ...... · .... : .. · ... i .. , .. ' .. · .. ~· .... ;· ...... ,; ............ c ..... ;., , .... ; ............ " ' .... • .. "· .... i· .. , .. ; .... ·; .... " .... ,,, .... ;·.. ." j"'''' 
; 

· .. i" .. i .. " .. ; ..... , ...... , ... "!",, ..... ".,,',,'" ... ' ... " .... "." .. ",.... ..... . ... i.""'" .. ",,, ... , .. , .. , ..... : .. ': : ,! .. , ..... "''',, .. .... ",', .... 
. .. . 

". "..... "., ..... ; .... ",; ..... ;;""". . ... ' ... j". ,+'" ,! ..... ~ ... ", .. ". 
; , :::: : ,,,L., 

........ , " .... , .. "", ..... : :: .. : .:::,"" .... i., .. ", .... , ..... "" .. ", .. '" ::::: .::"'.::" ; , ...... ,::1:::: <::l:::::l:::,L'J::::r:j" .. " j., .. ",~ 
, .............. i" ... . 

I'" ,,,,,,,,, .. !, .... , . , .. ; .. , ... ,: .. ",.,' .. " .. i .... ,,; .. , .. "";",, .. ,... I Pt.!.\. <i )"" ..... 1 ......... ;, 1"""",,,,;,,,,,,,,,,,,, 
I" .... ', .. "., .. " .... ; .... ': .. , """'i', .... i ..... " .... ", .. ,,; ..... !... j~ , .. "...... ,,' ; l :' 

; , 
,.. .., .. , .. , ..... : ..... ;"" .; ...... " .... , ..... , .. , .. :~'" I'''''''';'' ....... , , .... ,i' .. "'~' .... !;' .... ; ..... ,;, .... i· .. · .. ,,, .. ·, .. · ·;" .. ,', .. · .. ,,,,1+ .. ·, "' ...... 

.......... ... ! ..... ; ..... i· ... " ..... ; ..... ;· ...... ;" .. ·, .. · .. ·:· .... : .... ; ..... i ..... I 

~ : · .. · .. · .. :C.~: .... j ... :::·:: .. ·~ .. :j .... j ..... ,:.~ :::::: ., : .. :: :::::': ......... ; ..... ;" ...... ::: 
: ;.':.." IA!.\.~ : ; , ;, 

::::::.", ....... '.::: ':'.::.: .. ';., ......... ; ........... 7~: ::·T::·'t"'''j''''':--':':::::r:::.: .. :r::: I::::·':: ... " .. ..;" .... , ." . [ .... r- .. r,:: ~:::::L::: .. ""'·:::,,:::: :::::: 
....... ; ...... ;"" .. , .. " .. , ... , .. ''''';..... ("I? Ill, Cl ,t\:""::;;' j .i. ': "L", : 

I .. ·· .. ·; .. ,· .. ,: .... ·; .. ,·· ... . " , , ... d :' : i j j; , 

I .. , .... j" '" 

." ... ,... ; 

I PRe dEl '1;.,;.. • H, ~ •• A ,"IV t.F- .... -,.r< _ LI~ • fi,lSP.flP PkI::rEeT ! HOLE NO i.A Ii, 'g 

ENG FORM 5056·R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
:PROJECT 

-
-:: 

No f!.ECOVeR.y ~ - , 
1 :; 
'-:: 

-
..:: 

r.tU', OA(l.Il- 'B!WwAi ClAy, ~ to" 
..L- t, -

oli'f3 2 : SLte:.'t lto '-:: (J,P.AVEL, ~ I C()PlGIlE:rE, 

: 
WAS ~ C pLA.snc.) t ME'f), ..:: . 

: sr:rif I f'vr()J;ST. ~35' qo Se; 3: 
"-:: 

: JJota ..:: 
<gO QlEM. 570, 1'1 

:; 
5(0'2.3 -4-= 

: 
: •• 

-:: lJ,S'v;; 105 \U:4>H 2S 5'5>2. 11 -
'i2:' 5 : .. 

: 
..:: 
:; 

G : 
'-:: 

NO (2.ECo V et<y ."-: 
r ..:: 

: 
7 : .-

:; r:.x:u. : OARK-~~ cL~, -:: G>o - f;lql • 8 : lPfl,AvfL, SAND I ~I --::-
: t'tW. ST~ ~:rSi.. ..:: 
:; 

551,( 
100 9= '-:: 

:; 

-= 
["5'10 90 ~ 

32" 10 ~ 
., PROJEc 

HOLE NO 
IA l.J, ~ ~: ... _. 

EN(, FORM 5056A,R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) "°IA';."i 
~c=( -----~--TT 1''''''NS'''PEMCTmOR'--~1)-.~~--Of'I'~-:--'''''~--------t<-SW'";¥.ET-O''''-F ':f.::;'~EEn 
~J;'.O ................. IElDSC3l"""NG GEO~ECHSA=ELWA ~'NI\L;;;;YT.MIOA"Lr-----,iiou:l\I .s'rA~ 

DEPTH DESCRIPnONOFMATERtALS ~rs ORCQ X NO, FAMPLENQ, BlOWCOUNf ~F'''RIH) 
(aJ ,') (ei (dJ l){'i B !' (~ (9) CD \J itT'S. r--"-h'''O--t---------

:: 
.::. 
:: 

I 1 :: '-=. 

\, NO , 

-~---------~----t---~----t--t--_tl--------~ 
-= FLI.L " 'OAItK 'Ba.owo..1 -- -

I 2-= CL~ J {j,fLf\VEL, SA.Nt:} :: 
-= Meo, smf, lvIarSt. 
:: 

J 3 :: 
~-:: 

:: 
..:: 
:: 

14 :: 
'-:: 
:: 

70 

50 

~ ~D 
~~.. 15'~::4---~~~~~--------t-----i-------~---t----1---~--______ -I 

• :: IV 0 (/.f:(OVeAy ..!: 
..:: 
:: fz:U:. _ eet)l)z;sfl-'Bflo1t,1A} 

16 :: --
.: CLA.'t1 ft,flAIJIiiL WASTE ..:: , 
:: CC:.i.A.S5, cLoT'K) PLA~), 

17 :: 

:: Meo. snit r'lfazsr-
- I . 

.:::: 
:: 
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HTRWDRILLING LOG (CONTINUATION SHEET) HOLE NUMBER 
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HTRW DRILLING LOG (CONTINUATION SHEE:T) HOLE NUMBER 

I'NSPECTOR 1), P~-f--=P------
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---,.,S""'HEET SHEET1 

S OF S 
DEPTH 

('1 ~I 
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F;avG; "R.AVEL (.::/ ~I~ 
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HTRW DRILLING LOG HOLE NUMBE.."'. , P,t.l:.t (CONTINUATION SHEET) 

INSPECtoR It:. tb.!1/~ch!B'e ... -...... 8HE~ OF t EEn 
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HTRW DRILLING LOG 
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HTRW DRILLING LOG 
DISTRICT 
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HTRW DRILLING LOG 
HOLE NUMBER 

ELEV, DEPTH DESCRIPTION OF MATERIALS 

(al (b) (c) (9) 
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NG~ 

ND R ~ C O\) ~'"'\ AJO Ri' Ue"e'-\ 
• 1 

I 2 
-, 

~ '\)~ r.-brOi() cltLtt 
J 3 ~ ((LOBI ~2..")1 bnet, kJoob, Il(o 1P343 
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14 \( () (,305 
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17 
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19 
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HTRW DRILLING LOG 
DISTRICT 

LOCATION SKETCH/COMMENTS SCALE: kl75 
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Corehole IA4-12 was omitted due to the town's 
current contractor placing a large pile of fresh soil 
at this location. With the USACE's concurrence, 
the hole was not drilled. 

Corehole IA4-12 
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...... ", ..... , ..... , .... " .... " ...... , .. , I.' , ,.. .. , ..... , .. ',. 
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HTRW DRILLING LOG HOlE NUMsER (CONTINUATION SHEET) 
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HTRW DRILLING LOG HoLE NUMSER (CONTINUATION SHEET) 
JA1.f,"'Bo I ·pTZOJEGT I INSPECTOR ~ ff gHEET SHEETi 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
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-~ ... -
HTRW DRILLING LOG HOLE Nl,!MSI':R (CONTINUATION SHEET) 
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r -~TRYV bRILLING LOG (CONTINUATION SHEET) 
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·~;:-----~ .... -~~..... HOLE NUMBER HTRW DRILLING LOG (CONTINUATION SHEET) I N-I. 'Boz 
icp""Ro'"JE""Cr----- I INSPECTOR ~ _ nOCo SHFFT SHEE'~ 

. 1.-'. r. \ \ ir":"9.F .. ~ I-:;~"'C:;-;:'D"" --,---------- IEWJ~SC _."""" , NG G'O!;~IE """lYTlCAl . r I' f'f'&M .~nc: 
.~ DEPTH DESCRIPTIONOFMATERfAlS R TS OR~BO~NO. Ff'!-E~O. BLOWCOUNT ClfiJN.. 

(a, (b) (el {d) \( (e) 8 : (ff 1£1), (tl) 
,",0-

=
-= 
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"11 : 
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=

-= : 
-

"2-= 
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-=: 
-

"13: 
'-=: NO 

=
-= : 

'14= '-=: 
=

-= 
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=-= 
=-

6(6 ='-=: 
: 

15t&, "10 

1)313 )/0 

lID 

L 

7477 1'2.. 

: --j 

f~~~'~$~~-=3~~----~~~*=~~~ __ ~~ ___ "" ______ -n~~;__ _ _____ ~ 
PROJECT BoTfl)M of' ~lJb AT 50'(/ IHOLHU IALI. ~'2. __ 

E~JG FORM 5056A-R, AUG9~ TLS: )'"13---/AI1,Boi(I 3,O-I'f,O ) D'Xfl 10 - C:O-L-U,-(-lreo~ CH €101 OuPLI(4ITt ¢ 
NoTI:;,s:.. TL5 - $(;-11\'1, ~l(I~.O-Is",o) O"3o'1ID M 51 "" SD. 
- CLEAR., "fl°r- TLS- Sf?,-IAIj.&1l(I~.'ir-n.~)030q,o _ So:r.l fl.f;ADJ;lv(,5 A(I.€ COQNr:{ 
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TLS-5S-IA4.&2.(?.O-?..5)030'110 'lS->'B-IN-/'1!o2('1'/.O·~,o)O><R'O _ P:l:o i2€Af):o..j,,'S :: 0 rpM (Va:;'V 
TLS - 5 (3-IA 4,&>'/.( 17.,0·/3,0) 0309/0 
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HTRW DRILLING LOG iI>,TruCT Rvf/gll) 

I ~ciZs";~';!ir~~::?"O~.:'.,!LlING : ~ ~2. ;-. • HOLlt~t~ ; 0 Cf ...z if >".2.. 13 E" 1(.) {, (. ~I 7. 'Ie 
'".. ,~c.n"u" 

rJ}A lB.DEerH TO'N j;t~ I 

14, lUIAl DEPTH OF HOLE 3 ~ I 
lB, 'PLES 

N 
_ I OF CtjRE a"XE~ Ii I A ... 

!fOR' vac METALS u, HeN' . I OTHER ,"etCIF ! 
- - - - I ',' ~ i "'~ 'HOLE ~ _________ L-____ '_'~_' _Ll'~ _______ ~I~_lIIIIIIIIIIIl ________ ~ 

.. ....... .. .. ' ........ 

ENG FORM 5056·f<, AUG 94 
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HTRW DRILLING LOG HOLE Nl("13 '] (CONTINUATION SHEET) !r-t - £) 
~-..... - ... ~-..... 

··-~RF.T 
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INSP"Cr::,r, C 1-+ ( 0 !> D SHEET 

2 OFS ~. L_'iiITD~''''G GE9,",H . LE ~,",LYTICI>L 
, M:r; .... a/lI:7Jr. .....,. DEPrrl 

DESCRIPTION OF PMTERfAtS R TS OR CO BOX NO, fsA:MFlLE NO, BLOW COU~rr 
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= i:: II ~ L.I blf,.. e. rea wN C<..'4>.{, g05~ 40 7767/ ).S--= 
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4-= 1? 11c.!(.: J A:$OW/l.""-'t; fYe.,(/ 
: ~ Leo"'" " , 
= I lX>lf~ SD -= ::. 

49" -
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, 
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-: 
-
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No rLf;c,ovlt'il. 'f ...a. ::. 
". -= 

= 
l = '-: 

: 
-= 
= -
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- I 

I = I -: r-( (I ~ St4Z. ~o .. 
r$~ (.<fl<.( W I TI+ 

"~ '" MIIV. 0t>,,jt-< /,.,; ", 
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-
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ENG FORM ,AUG94 
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I ~HTRW DRI--L-'L~IN-C-:G:;-< -:-L-O~G=.-. -(C-O-NI-IN-UA~TI-O~<S~H-E-ET-) ---- 'r~~~3 
PROJECT IINSPSOTO~f C' I I ""0 .~~- '~~-f;;'SHt~EccT~~SH=EE< 

I U f t"< V I.) : 'FC;\iPF$' h""'l.e:=-C:""I=O~--······~~~·-~----.. <L~~~ G60~.ECH "'" Y'N/oCVnOA·7'. L~: --"-',:-...,=;w.,.-J- $'TII"rI:L 
I '1~ DEPTH DESCRIPTION OF MAI"-RIAlS rl:~..... ORGO OXNO., ~AMPf.ENO. iBlOWCOUNT " IREJI*FwQL-:-
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HTRW DRILLING LOG (CONTINUATION SHEET) I~J~~~~ 
PROJECT -----rNSPECTOR -::r:,-c..:-14~-\ -O-D-c---- ---------L"S'"'IIE~ET- SHEE' 

---1 ' $, OF S-
~t>' O~~ T-~ DESCR1P11rn;~FM"ElO&S~iEl~IG ~~';;~~ ~:~ BLOW~OUNT 1it.fp~1i~'lXC 
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LUNG LOG 

£&./ 

D 

LOCATION SKETCH/COMMENTS 

I"" . ": .... ,,; ..... ,,,.,,:,,. 

I···· ... : ... '''1'''' t····· ~"':'" .. !·=t""""'~4=';:::':/'·k· """; 

.: ...... , ..... , ..... ; ..... ; ...... ,-~-;-................ -. .... , .... ; ..... , ... "'," .... ; ..... , 
.................... : ..... :··· .. i· .. · .. ,.......... ...... . ..... '7" ... , .... !" .", ..... 'i''''''!' " .. 

. ".3.. .. ; .. "! .... :.,,. : '"'1''''' '''T'''j'''''': .. + .. ':'''''j'''''':'''+'' .. 
.... ':"'" ':'" "'r"" r" '":''' ~' .... ,~ .. , .... ,,,~.,,,, '~"""1"" .~ .... ~ ..... ~"" "j' ' .... ~"' .. 

I .. · "":' " .. , ... ,,! .. "!.",, ,,, " .. ~ ... i·.... . ... i .. i... ",,,,,.~ " .. i". "j."" .j ...•. L .... ; .. "., .. ,,: , ..... , •. " . .::;:': . ,. . . " . ............. " ., .. ~, .. , .. "' ... , " ........ ., ., . . . 
I,,· .. ··,. .. , , ""'J"" .. ···r .. " ..... 

.... , ..... ,,, .. + .... ,,, .. 

""'~"" .:: ..... , ...... ,." .. ; ... ",. .. , ...... , ...... : ....... , .... ; ...... , ....... : ....... , ..... ; ........ " . 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG HOLE: NUMBER (CONTINUA nON SHEET) 
rlt4-r?-olj FROJECT I jNSPECTOR~._ .... .-----
SHEET S"ET -.), PltyCE: 
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-= 
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r- HTRW DRILLING LOG 
IpROJEcT···-~· . .. 
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HTRW DRILLING LOG HOlE NUMBER (CONTINUATION SHEET) 
IA4-Botf 'KU;tC' 

I'NSPEO~ "Ptz.'f, ce: SHEET:-' SHEE 

'. $Of" l!~D fl8l~G G56~", "'\LYTlCAl - I f'1',U.I. .-r.\'!%C DEPTH DESCRIPTION OF MATERIAlS 
: R TS OR OX NO. AtfiP!1' NO, SLaw COUNT t:IJ~ (,) (b) (,) : (d) 'I{ (oj ~ '(~ till V Q>jU -_. 
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: 
.::: 
:: 

;16.::: 
~- No p..U..oVf~'1 .. ::. 

-:: ". -
J7: 

'-: 
: 
-. 
::. 
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HTRW DRILLING LO·-cG=-·-(C-O-NT-'Nu-An-o-Ns-H-E-ET-) .......... _ .... . 
PROJECT 

1'''''"C~5', Pt2-'1c<= 

<';'>312 

5" A t'-1 "'LE II> -Ii=. s 
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13. DEPTH' , , ROCK ,.., fA ' 1 •• DEPTH TO "'~" ~. 'AFTER DRILLING' 

,14.' FHOLE I q, :>' _ (Ct. FV<;'A L 17.0THERW~TERLEVELM."""";rl'm .• i(SPE(liFi, 0-~----j 

LOCATION SKETCH/COMMENTS SCALE: NTS 
...... ~ .... '·' .... : .... ·:· .. ·T .... :' :,' ,! :' : .... ': ..... : ...... ~ .......... ! ..... ~ ..... ; ..... ; ..... : ........ , ... .. 
...... ,j ........... : ': ... , :: .,... : ,........ · .. 'i .... • ... ....... .... :."'" 

-:- .... , ..... , .......... .;,. ... ,' ..... :: ..... : ... , ....... ,j ..... ' .. -: ..... , ........ , .......... ,.. ., ...... ~ , .. ·•· .... ·, .. ·· .. 1 

1 .. , .... ;· .... ,··, .. " .... ,· .... ,· .... ·,:', ......... ,..... .. ..... ,: •• ........ ,-, , A" 

I .... · .. : ...... , .. · .. , .. · , .......... ··i .... · ... ,..... .......... .. ".. /..,..' '-...' ; ......... .. 
/' , ,-~ , :, ....... " ... : .... ,.... ..'" ........... , ..... , ..... , ..... ; ...... ,.y<.,... . .... ,.. . ...... , ... ' ; ......... .. 

.......... ". :.' .... \ ..... , ....... , :. ';" '. Sc:lJ:~ 0; ~,~,~:L.~ .. : .... f:,.L, , ... ,..j .. j ..... ~ .... I ..... l" .. + .. . 
··~ .. ·j: .... 1· ''''''~~·ki' .... ·t .... ·'; .. ··j :: ,:::,:~ " .... , .. " ..... r· .. r .. Y'· ...... ·[ .... T::. ~ 

.. ",. ,. ".;. ·· .. ·i"" 'f"'" ~ ...... :, ..... ; ..•. ,i,,··· j., " .. , ...... ': ..... ,. 
: , : . : : : : : 
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.......... ":':':::: ... :'!"-:-;:::::r:-::1:::::::':,1::::r::.:1:,:::1::: ·""··~····'r":·':''''·i''r:J':.:F::r::T:,:r:::r:::r:::T::T::::C .. t .. · 
" ..... !...... .. : :':::, , ... ;. ' .. " .. :.' . : : .. " .. ~ ... ; ... ' : , 
.. • • , :;~ , .. I .L (.~} C> ., . i! I 
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ENG FORM 5056-R, AUG 94 
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........... _------
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1 HTRW DRILLING LOG (CONTINUATION SHEET) 
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.~~. 

HOLE NUMBER-HTRW DRJLONG-LOG (CONTINUATION SHEET) 
IAI.f, '&>s PROJECT 

; '''li""'." v, SHEET ·~SHEET 

'"D. PofP , OF3 ; 
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Data Report for tbe Pbase 2 Tonawanda Landfill OU FUSRAP Site Remedial Investigation 

USACE ENG HTRW Forms 
Investigative Area 5 

W912P4-07-D-0009, D.O. 0003 
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HTRW DRILLING LOG iDISTRICT j) .tIl,I{) IA S.l 
i '~'::: nL." -r"'''"E;,i' .... I/IIE.IIT>fL Cc,ef. SHE~ OF S;'ETS 

i3'PROJEC~.f.t~I.~·F ,~"C :'" iius~'!L ~ To!'U.... t.F, mUA .... jNY i 

S,HAMEOFDRILLE" :Sefl SNV()~ I"' &t:'2.;;=t;7-~"~O~LL,.. .... 
I' I ,:',,~S,~:.~~LL'NG :'!,7:s.~ 2.:,: .. " ... "N"!. IO'lZ.'iHI7.1-1i E" IAU ""91<1 
~ ______________________________ ~9,WR~CE 
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,., JA 1.,DEPTHTO' ~~ 1 

~14~"T~~~WLl,~DE~~~H"OF~'H<lliIHo~~--~~,---------------trr17~v'ffiW!~~~ ~~~~----------~ 
IO.t) 

13. I "NTOROCK 

N'A - I" ,~,., filA 
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1221 OTHER (SPECIFY) 

- -
LOCATION SKETCHICOMMENTS SCALE: tJT"S 
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...... ; .... ". :, .......... ,.... . ..... , ..... ,,·· .... i ; """': .... j .... " ""'(''':' ...... " 
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/ V II\!.I.!; 
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" 
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....... " ..... ; ..... ;....,.....; ... , .. , A(;.( .. ··" .. ·, .... · "... .......... , ...... " ....... . 
................... ",.. , ..... : .... ,,,... '1 .". ""'; ...... ,,";.... .. ... ",' :............ .. ... ,:, .. , ... ... 
" ..... ,,, ... :" .. ,; .. , .. ", .. <" ,i , ">":. ,.:."" .. ; .... " ..... j" ....... "; .... : .. " ...... , ..... , .. ",,,,,. ........... ...",,' 

. .. :.; ~ : : 
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HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUMSER 

11r~ I ··PROJECT-·· I !NSPECTQR SHEET BHEET~ 
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ware.> ..:. 
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4 = --:: 
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..:: 
b'lS5 l-Jo Ibt.cw ~ ~113 5'1 = 
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:: 
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HTRW DRILLING LOG O"TRleT P··.t'J'.lD Ills, z 
1. EAJ.("L, ZIVC. ,2::~:'; " .. , ...... ,,! C",ef. I$HE~T OF "";TS 

~:;;C:6"1t\1..~· .!-: :"';: "i'utJ,; r-fe,., ':;;"""II)A t..F, 7f)'.)4'''A~JtA ~tJy 

r-______________________________ ~19 

1,.. 
53,,)' • 
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-
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LOCATION SKETCH/COMMENTS SCALE: N1s 
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: 
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....... -! HTRW DRILLING LOG HOlE/l:UMBER (CONTINUATION SHEET) tJ\ s;, r:ECT _ ....•••. J:NSP:::CTDR 
. ....... - .. 

SHEET SHEEn 
O. PDf¥' 2 01' ( 

: <'0: : la~~G Gl1i~PLE NALYTlCAt 
I "'»0, ~7:~P' ' ~ : :;)EF'TH ' DESCRIPTION OF W,TERIAlS R TS OR xt>.'O, SAMPI.ENO, BLO\N cou~rr 

('I (b) {oj id) ?S ('I 13 m 191 C OV '(;:;T$ 
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~fiCc II&R'1 _'I. -4 'fIJI> -4 
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-:: 
FrLl .. •. SI03 8"0 TOP /0" ~I .-b = '"C::>AA" ~ 0 Qow N cl.A.y I 

1 -'-:: SOME c;,~'''6L.. AolO 6~ 
= 
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4= T-:: 

= -:: 
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o 
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= 'B~ 5Mb, flIZAIIEL) = -:: 
WAtwC G.LASs Henu) ...,0 = , ; ~ '!'11 7..:: 
MEO. s-rrfi, {rIqo •• = 

= -= 
,0 : S I S€P 8..:: 

: 
: 

-= 
'8"0 : Ii flO'i -..:: 

-
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!HOLENO 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
I As, l-PROJECT I INSPECTOR 

'D. PofP SHEET SHEETS 

3 OF , 
/!.r;c'o "l~~G GE~~~E NALYTICAl 

I Mr"" STATTC-..........- DEPTH DESCRIPTiON OF MATERIALS RE S ORCO OX NO. ~PLENO . BLoW COUNT ............ 
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2111-/ SD 

/3 ::. 13J2~C;C, SA .. I> "f/.A.VEI. See: '-= ' , ::. wAStE C 6LAss) I Lt>D$[, NoteS -= 
MO:J;:Sf". Sogo 100 :: -

14-= 
.-'L B ::. --
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ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

I INSPEctOR 
PROJECT 
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l£il~ _~C~ING GEOTECH PLE. ~I\l YTICPL 
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-
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-= ::: 
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-
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HTRW DRILLING LOG 
PROJECT 

tU;oo ......... 
[a) 

0" _ 

. 

DEPTH 

(0) 
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31~ 
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:17= 
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= -:: 
= 38-= 

= = -:: 
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(VO 

DESCRIPTION OF MATERIALS 

(0) 

HOLE NUMBER 
(CONTINUATION SHEET) III S.1. 

""I'NSPECTOR 1). Po f'f' SHEET SHEETS 

S. OF 7 

\ , 

PROJECT 

::--;c;-;:::-;;-;--------------__ ---1] HOLE NO 1/\ s. 2-
ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG HOLE NUM8E:R (CONTINUATION SHEEn IAs,'2.. PROJECT 
_. 

SHFFT ··-··-SHEEtE 

J 1) Po'ff #r<:'Of '1 (!.fie'O 
G GE6~LE ~~YnCM. I jO.(~, STJlT.2:C ....".".. DEeTH DESCRl?T!ON OF MATERIALS R~1S OR CO X NO, AMPLE NO, BlOW COUNT RS"'PI<S 
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HTRW DRILLING LOG 
PROJECT 

(e) 

16" 

,'J 
DESCRIPTIQN OF MATERIAl...S 

te) 

(CONTINUATION SHEET) 

I'NSPECTOR D . Pc ff' 
'eLeL~SCR~' G GE~!,~LE NALYTICAt. 

R "l"S OR ~ ~'O. SA,MPLE :-iO. BlOiN COUNT 

(,) ~ (e) B (~ (0) 

LfILt~ &'0 
NAavt? 

Ci4eM. 

S'Zl1f 70 #Uif'i 

HOlF. NUM6ER 

11.::',2-
SHEET SHEET$ 

7 OF "1 

.JL. JL 
4.1 g I.i 3 sq 

-"-, 

.JL JL 

11'if(~ l~ 

l.jq'ls t..s 

• PROJECT B"Tl"iH"t ".r Bcq..,.. • . 1\, ",e. ~' FlbLENO lAs. z. 

~ 
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~ 
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~ 

ENG FORM 5056A-R, AUG 94 
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Corehole IA5-3 met refusal at 7 ft and 4 ft. No geologic 
descriptions were made due to low soil recoveries. No 
samples were collected. 

Corehole IA 5-3 
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HTRW DRILLING LOG IDISTRICT P ('(I. J () HOIL~US~4 

, e:;;vL , :riVe. l'zeBFtt ;:'1111 A. fI19IT>tL c"ltf. SHE7 Of SHE:;S 

1l)~~-h~jhL~f' :t ~o::..,J '-" 14 lOA LF. m'lA .• ,NY 
'NAMEOF~ -:rEt!' 5NVOm I' ("lr.7.tJ IU-rIOF(;'~Op,.eoBc 
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12. 

13. ,s/A 
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(j,O,O • 
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, 20.: 

122 " I 'OF HOLE 

. ..... ~ ... .. 
.. . .. .... : : .. ..., ..... ;: ..... ; ..... ,: ...... , ..... : ..... , ..... , ..... ,. 
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Fk>. HO_E ~IO IAs,J.j ... 
ENG FORM 5056·R, AUG 94 
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L?RQ~~gw DRILLING LOG HOLEUUMBER (CONTINUATION SHEET) 
lAs 4 I "'BP'CrOR i). PofP ... _ ... 

SHEET SHEET~ 

2 Of '1 
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.. 

! 
HTRW DRILLING LOG HOLE NUMaER (CONTINUATION SHEET) 

I A.s:~ _ .... , PROJECT I INSPECTOR 

V,PoW SHEET SHEETS , 
OF 'l i~OI jEW~!NO G'O~~LE ~~YfJ<A i N:PI ... ~1~1l;C , • DEPT.>-I DESCRiPTJON DF MATERIAlS HE .TS OR CO OXNO. :SAtJlPlEt-./O. BLQWCOUf-,T 
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= -
11 -

= FxLL: i - WA:>7e ( CLAy, 
-= lcoOl = Gl2.A.VI;L, 5A1v~ a.1.ASS, (co 12-= 
= AI>J.I)I SofT I MOl:ST, 

..:L ..JL = -= u,4'"L~ 100 ~13 SQSi 51 = ! 3-= 
= 
= sr:;e -= f.e{)Q'2 So ~ Cltetvt SiSl 1-t'2.. = 14-= 

= 
= &43<0 10 S CI/2. [;1 -= ~~ -

1-/'6" '5 = 
= 
= -= 
= 16-= 

= 
= .2.. -= No {L(5(ovE:{<y , 
= 17 -= 
= 
= -= 
= 18-= 

! -
-

I -= FrU'. WI>srE ( CLAy, 
-{ 

S~"<6 40 19~ ~ V<AII El. I 5A.f\lJ7:> I U. ~ , 
-; 
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HTRW DRILLING LOG HOLE NUMBER 
(CONTINUATION SHEET) I A $, 4 
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I
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
lAS 1./ PROJECT I INSPECTOR 

T.> PO(,P SHEET SHEETS 

$ .. OF '1 
~O IfiLD~ G~~E rNALYTICAi l""'~.······· STAnC DEPTH DESCRIPTION OF MATERiAlS RE S OROO OXNQ, ~,MPLENO. 8l0WCOUNT 
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PROJECT 

IH~LENO lAS. ~ 
--------ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
1/1; 5.4 PROJECT 

I'NSPECTOR 1), p ofP SHFFT SHEET~ 

.··.OF '7 
QH,'C IEL~ING GEO~lE NALYTICAL I /'1.n. ?Tftrrc. DEPTH DESCRIPTION OF MATERIALS R LTS ORCO OX NO. ~PlENO: BLOW COUNT k'E,v'AR"., 

1'1 (bl (oj (dl '6 (-I 'i3 (Q (,I CO/!(IIVTS .,0-
= -= 
= 

't 1 = .-:: 

= -= 
= 

Ii 2 : --:: 

= 
-.::: = '13= J-:: 

= -= = 
'14-= '-:: 

= -= = \. 

cf- If 5 = No (lECOVElR.y r '-:: = -= = II{6 = v-:: 

= -= 
= -

"17-= 

= = -= = ., 8-= 
= = -:: 
= 

~g-= 

= 
= -:: 
-

0" E_~= 
PROJECT 

ENG FORM 5056A-R, AUG 94 

I HOLE NO IA.s.Lt 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

I A s, If PROJECT 
I'NSPECTOR t.> PD(f> SHEET SHEEn 

DEPTH 

(.J (bJ 

DESCRIPTION OF MATERIALS 

(oJ 

l~lDSC~jNG GEOTEC~PLE ~~YT[CAl 
~L~S, OR S9RE BOX NO. ~PlENO. BLOWCOUNT 

(d) is - (oJ 13 . (~ (QJ 

$'0: 

= -= -
S 1 = '-= 

: 
-= = 

S 2 = "-:: 

= -= 
= -

S 3-= 

= = -= 
= S4-= 

= = -= 
"A," = 
U _ 55-= 

: 

= -:: 
= 

S6-= 

= 
= -:: 
: 

S7-= 

= -

NO 

AND cJ...Ay INrnt 77'2A.CE 

o-F CoUR-5£ >ftN!\ 

50fT, v. MOzsr: (C I) 

PROJECT &7TOfIt of 
ENG FORM 5056A-R. AUG 94 

5'7113 

N0TE5~_ 
I zs-50-I.AS.1i ('7.o-S.0)Cf2L3/lJ 

TL.S- 5'8- IAS.~1(12.c·/3.0)n?310 
TLS - S13 - I A s. '1 ( '3".I'/.()) I)'!-l 310 
TLS- S'B - fAS;~1 (1'1.IJ-!$'.o) ,,1.'2310 

i LS - 5"8 - lAS. J.t( 5'7, 1/-5t,'I)02-2}10 

-~ C).OGJ:ly, 3'lc F 

5Pt.IV.PLE ,J.-. D. 

TL..5- 5S -\AS ·,e IS -2.0) 02 231() 

S'l 

I HOLE NO I A 5, Y 

~ PRJ tZEilOJ:1,:;bs =Cffl'«~ 
- Po hi2o<;;'Ot;..A~ 
GNCao",~BO SD $ft,MPt£ 

CoLLe. C('ef) F.eo M 2. ND 

/+J1oIf..E.5'T '6 



                J-513     

HTRW DRILLING LOG OIS1l<'Cf J$vflAlDIAS. s 

~ ______________________ ~1'0~i~~~ lo~ il1i/nJlo /1..10 
THICKNESS 

311.0' 
13. INTO ROCK 

tJJA 1
16, OEPTBTO tJ"lA'.~ 

~ 'U IAk Uti'," OF HOLE 
HO,O' 

!'ItA 

, , , ;. : : i ; • ; , , ;, • i j 

I ........ • ..... ' ..... ','; ... ;· .. '., ... ;· ........... ,: .. ' 
. ; , , 
. , : : 

IHCLE~IO lAS, 5 

ENG FORM 5056-R, AUG 94 
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...... _- ------

HTRW DRILLING LOG HOLE NUMBER (CONTINUA 110N SHEET) 
lAS. S PROJECT I INsPECTOR 

'D. PofP SHEET SHEEn 

2 OF S 
1.g.~{P II:.:U~ING G~~t I::;YTkOA' I kEN. ~:t'iJ2:C DEPTH DESCRIPTION OF MATERIALS R TS O~C ~BOXND, ~~"'LENO. BLiJWCOtlNT : 

1'1 ~) ") 1'1 ~ ,-) 13 • IQ ~I • CCV",~" 
0:. 

.:: 
No (2ECD VGP..y 

..... -:: , 

= 1-= 
.J2... : ~ - f1=I.L " 'D.AaK- 'EIla.vj\) ctlty 1 

: ScM 13 WN>Te ( 13e.n:!< IClom) 11.J8[ '10 TDf' loll (0111.1 51 -
2-= I 

fliED, .s7'If/ ~ OIST. : I • 
SeE :. 

-:: 
lo~n Ceo fJ~ : 

3-= 
= :. 

Iflfll B ~l"g f.,(p -:: (PQ71 1'20 : 
4..: 

:: 
: 

1301 I' 0 --
:. 

Ii'! ~ 5 = 
:. 
: 

-.:: 
: .... 

6..: 
oR. e Co v DRy 

,-
:. NO 
: 

-:: -
7= '-:: 

-
-= F:r:1-L' . . -

DAaI<~ 13t2oWN ClAy, <10 8.,:- (., Zl'O 3 
:. SOME IMAm; C wool> <:.11$ 

"/ 
: Co/\)~I ASH) 1M Eif), -:: 
- snff) ~Il:z:rr. &87'1 fO 9 :. 

"-:: 

= -= 
.11'''13 )00 = 

31 " 
-

10 -
---------~-PROJECT 

IHOLE NO IA5,5 
ENG FORM 5056A·R, AUG 94 
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HTRW DRILLING LOG HOlE NUMsE.'l (CONTINUATION SHEET) 
1A/2~ PROJECT 

._ ..... .. 

l_l:SPECTOR "Dr Pofr SHEET . SHEETS , 
OF S 

r~ 
-_ .. ..... ,.-.. 

lELD~tNG GEO~flE ~~YnCAL I I't:t>o, .,li;r.A,n:C DEPTH DESCRIPTION OF "-'lI\TERIALS R TO ORca OX NO. ~AMPlENO: BLowcaUNT 

(d) ~ (.) 13 C"" "'r! (,) (b) (,) W (,) (h) 
10 -

:: 
~ -= NO (Ze Co V e tRy < : 

I 1 : 

:: 
f:r: L.L '. .e.SI::>t>1:S 1/ - 'Snow.:l :: 

-:: 
c.lto-'1 • wAsn; ( .... SN, 10"10 SD -

12 :: --:: WOOD CU.t1'$) LOOSE 
5r;~ : f I 

-= r'VI0J:$"t. 
tJo15. : 

f.?SS5 qo 13-= 
:: 
:: 

-:: 
ren6 40 -

14 : 
'-:: 

: 
-= :: 111 2."'1 '10 

/..18" .s :: 
: 
: 

. 

~ 
-:: 
-

r /6 : NO (Lr:; COVt;V< ..... , "-:: 
:: 

-= : 
17 : 

: Frt.L. '. DARK-1?~qW II.) 
: 

CLAy I WAST'E"CWOCD, 1(0S' (00 -:: 
-

MJ-l) I J...OO5e, wt;r I 8 :: r! --::; 

..L. .JL. :: , 

-= 
40 SA.T, 

:: 70 Ltg (, "701 (.,1 -/9-= 
: 
: 

- go 17s0 :: 
3S" aD :: 

PROJECT ,HOl!- NO fA 6, 5 
ENG FORM 5056A"R, AUG 94 
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HTRW DRILLING LOG HOLE .'4UMBER (CONTINUATION SHEEn lAs,s PQOFCT 

1:>. Poff' I ~HEET . .,.l __ , ,SHEET~ 
, . 'I8"I'bF S 

I~f(o IELO~G GEO~LE NALYTrCAL I M:ou • .x.T,f.;rIc OEPn1 DESCRIPTION OF MA TERlAlS Rt TS OR CO OX NO. isA,MPlE NO. BLQWCOUNT 
(a) 1'1 101 (dl 'IS (01 13 (~ ~) COV'J:jTS 

~O -

= -= 
= -

a1-= 
:: 
: 

-:: 
= 2.2-= 
= :: 

-:: 
-

t 3 : 
"-:: 

: 
-= 
= -&4-= 
= = -:: ! ..... - No (lECoVBV<y / 0" . :t5 = v-:: 
: 

-= 
= -'26-= 
= = -:: 
:: 

27 -= 
: 
:: 

-:: 
:: 

28 -
~-= 

= -= : 
19,: 

:: 
-= 

I 0" BO" _ .. . ......• -_. . I PROJECT 

ENGFORM~5705~'6~A'~-R~,~A7U~G~9~4-- -----------------------------
I HOLE NO , As,S 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
PROJECT 

I INSPECTOR "D. PofP 
iZm-tr,'Q 

DEPTH DESCRIPTION OF MATERIALS RE S 
1<l~NG GEO~PLE 

ORCO OX NO. 
~lYnCAL 

AMPLE NO. 
{'I {bl 1'1 

30 -
{dl ~ {-I 73 {O 

= -= 
= -31-= 
= = NO (2(;C{)Ver<y -= 
= .) 2-= 
= = -= = 33-= 
: 
: 
- IFrW IfJM"ffi ( ASH, p'lllsTxr:.), 

13lDq so J4 = UJOS e, wc:r. 

= IZGODI5H -'BI2owrV S:I:LT 1'\Nl) = C.LAy I Tl<ACC COVJ2SE SMO/ -= 13110 YO - sDk, MoIST (eL) 
IS" 35= - = = -= 

= 36-= 
= NO a.r;covt=.'R.Y = -= = 37-= 
-
: 
~ GoDIs H -'8 f20 Loti! -= ::;XLT 

= I\"'D CZ-Ay 1 ~I\Cc (ov(l.St 140g 10 38-= 

= SAND, SofT, MOIST(Cl_) = -= 
11lcS 50 = 39-= 

= 
= -= 1"251-, '10 -

3OZ-" "0 -
PROJECT B07'77J~ of AT '-(0.0 ' 

ENG FORM 5056A-R. AUG 94 T1.-5- 513-1 AS". 5~ ,8.0-IQ.o) 0'2.2:>10 , , 
iLS- SB-/A5. 5 ~4.0~3S:o)O'22310 ulDy I 33° F 
TLS- 5(3- )As.s( 27.2- u.7..)O?'23/0 PLE I,D. 
TL.5 - ST?,- fAS,s( 3<6,2 - 3'1. 2)D2 '2310 

Nons 
0.0 

- S411i1 

TL 
TL 

S-55-IA>.5" L I. I-I. l.) 02'2 '310 
s- SB-'IAs: 5"( ],0 - 4.0) 0'2.<' :,/() - C,A./ltMA COIJ ",""J>. Aa.E Coo..:fTS;/ M1:!". 

HOLE NUMBER 

lA G. 5 
SHEET SHEET:: 

$.OF .s 
I /IIID', ~C BLOW COUNT 

eo"f>l {ol 

" , 

JL .JL 
NI\rl:IIIO b~5Y &q 

~ , 

~'l! Co~ P-I b"'i 

C#EM. CD 751 b5 

I HOLE NO 
lAS,S 

- CoL/kqw PAD. tI cHftot. 
OuP~LU\TH. 

- Pm (It:ACI:1N~ -:.Cfr{vocy 
- f(f;tusA L AT ol1-J:~l:1U~l 

Locl\Tni", AT ~Zf.o'. t4ovt;O , ...... kl6"_ 
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! H I ~W DRILLING LOG DISTRICT "p.,/AII> 
1:P:J: "JL I :rIVe. 

I 'Tot ,~" 1,..1=. "1'1l •• A .• ,NY 

-DRILLING 

w oS' Pun.tc. 10' 

1
6 

~':;~"~U~":"I.'1. .. 7~~~ 
I·NEI"~~913J. glint) i"":r,s 

!-----------------II "u"T;5~\' ~-:t::, 

1

"

. TOTAL DEPTH OF HOlE """" 0' 
..:JU. 

16 , N lAMPL
." 

I 20. SAMPLES FOR' 

.A. 
22,11 

LOCATION SKETCH/COMMENTS 

-
-

1T. LEVEL 

v,,~:o, co 19. 'OF CORE BOXES Ii I A 
METALS O'Ho" (SPECIFY) OTHER, I OTHER' 121'-

/U IWf.mP IMfIH 
OTHER, 

-
SCALE; 

1 : j: : jp ~/O4>1 .: I ~J: : j : :: : j: j : 1 : 

! ,,:, , .. , L.., j,:,: r·.L .... L.. .. L .. L.: ...... , .j ... : ...... , .. ""f"'''''''''''' .. ...... " ........ ·i .... , i 
. fuS~ ::fit,iAi : : : : : : i 

I ...... ,:' ..... ,,, .. ,,.:" "'i," .. ·,: ... L .. ~ .. ,'\"',,!, ... r::L.;::: .,:::::j:::::l::.:.r::r::::i:::::CT:::r:: . .L..i.:::;:':':l':::::,.,; . : 
I· .. '" ,:' .. "" ,!" .. +·: .. ·:·· .. f ,., ,1,.".i"", 1"'" 1· .. · 'r'" ,:." ,:," "l" ,,+' '+ .. +. '"!''''' 1"" + .. + ... L .. j,.", j ... , i." 'f"" +""!' , .. j ..... 

1 ' ' ''''','''''': ,,' ':"" .: .... , :, ..•... ,"" '1"" T"" I"'" j"'" +..::"" I'" "1" , .. t .... 'I"'" i""';"'" ,' ..... ~ ... ':':"'" j'" r "j'" "!""'!""""" 
"""'~ ,," 'f····' ~" ... ~ ... ., r"'~"'" 'j'" 'T" ": .. ···r···-:·'··'~ ... T· .. T .. ··T' "'r'" 'r"" '1""'~' ····r····;···--j·· .. T···· r'" '~" '''r'''T'''' r···· r"'" 
", •••• : ••••• -;." ••• ; ••••• j , •••• { ••• ,,-: ...... ~'" "t" .. ·i·····-: .. ··· .;", , .. :" .. J ••••• ! ...... ;. ..... :. ,. , .. ~ ..... ; ..... .;-- .... ; ...... : ...... ;. ..... ; ..... { ..... ,: ...... ~ ..... :: ..... ! ...... : .. . 

.... . ~ .. ""~.",, ~,~.j .... ·1"" ·i··, "'~'" .. ~ ... "" ~"""'~"""~" , .. ~. , .. ~ ..... ~., ",~, ..... ~ ..... ~ .... , ~'"" ,j .... -.~.-.... ~ ... ,~ ..... j, ,., ,j ... " ,~ ... """~"" ... ~ ..... ~ ..... ~ ..... . 
. ., /I ~ f; ~. . . . . . . . . , . . . , . '11'1 _ C'"'_. . , , . . 

""" .. ,~", ... ;., .. r:f.~::" .. '#. ... ~",. "-~- .... : ..... ~ ..... ~ ...... ~., ... ; .... ~ ..... ~. ," .. ~" " ... ~ ... ".~ .. "," ~"'" ~ ..... ~ ..... ~ .f1; ..• ~.~ ... ~ ..... ~ ...... ~." ... ~ .. " .j ..... ~ .... " 

.... ; .. "[,,L .... : .... , .... ) ..... .;..: : i : : : ~ : ... · .. ·J .. · .. : .... ·; ...... : .. ·· .. f,··) .... ·L···,j .. ··~······~··· .. ; .. · .. i· .... l .... . 
I"'''",,'''''i' :"""" .. [;.:: .. .:,:. .. '1:.

I·:.:.:: .. :.j: ....... · .. ·,·;·:: ... ···1· .... '[:· .. ;., ., ..... :. ..,: .. , .. ': ...... ,. ,: • ,: ::: ': 

~ . 
f'rf..I~~ ---:" A1)v )f1:CI: 

ii, 19I1I"'r[, 1 ""'. 
'" .... , ,v i\ 

: : \ ";""",' .. ~ .... : .... ; .... , ..... : ..... , .. ,.~ .... : .... : 

: : : : ,: 

ENG FORM 5056-R, AUG 94 
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PROJECT 

ELEV. 

(.) 

PROJECT 

DEPTH DESCRIPTION OF MATERIALS 

(b) {el 

ENG FORM 5056A-R, AUG 94 

HOLE NUMBER 

I h-s:-'p 
SHEET SHfEH 

2 OF ~ 
IE:LDSCREIiNING GEOTECHSAMPLE FALYTICAL " I 

RESULTS OR CORE B~X NO. AMPLE. NO. BLOW COUNT REMARKS P J--
(~ B .~ ~ '(n (g) I i 111/1"1. u..,.. _, ~ 

u_ S/;f: 
NO {<.l: COU-eiU-! 'O~ 

\00 

\00 

80 

80 

I~O 
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) 
HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 

((.). -S"'-{o PROJECT 
I'NSPECTOR

l 
U 

_J, ,chei?_ SKEET SZEI 
3 OF 

IELD SCREIiNING GEOTECH SAMPLE ~AlYrIOAl 

REMARKS ~I J ELEV. DEPTH DESCRIPTION OF MATERiAlS RESULTS OR CORE BOX NO. AMPLE NO. BLOWCQUNT 
I') I') loi ~e 11I...)r In I,) l tnt(\. ~ lie <:WI 10 -

NO Retou~ /\10 &c IU~ ~ = 
-= = I- '-_. - - -

I 1= All ~ Simo I\-sh. ~ ';tIt 
eJ\aItUIt (p~ J - \ I I '-= 'j1A-SS \ Cordtne, ltdSt6, 

= L;>250 -= reD' sh-b('o...Y\ -o~s- lOD 
= re-o eA~ i stJ ~ (hOC!) I 2~ --: 

3 

= 80 (y((gl -= :: 
I 3 = --: 

:: -= too 0053 
= 

14: 
'-: 

= -= = IW sQq8 LWI/Ift/; 
-, 5-= -- --StIli = : 

-= -
'6 = "-: NO R.. '6C Ou 6i'1 NO~ efi.-} 

: 
-= 
: 
-

17 -= 
- ---y= ~ --

:-= PI 1/.' S/l1rl6 III f}boJ! I WI 
~ Yd/5Iof3 = CuurJ& sA-Nl'J I Wi7-,-I B-= IJO ~~D3 : V,w6'l 

= -: 

= ,9-= 
100 sq::rJ-= = 

I.Nlh B SS 1st{; -

UCW'e11 -
iLlO /;085 l"lf" ao = 2. 

I PROJECT 

I

HOLEN! \T-S--LD r ENG rORM 5056A-R, AUG 94 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
1~-5-1.J PROJ:;CT J ''''''PECr ! I 'J{scher- SHEET SHEm 

... - :. ""~"'F' h lEW GEOTECH SAMPlE ['NAt TIle"" 
REMARhS 'D I <7 ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No .A~'P'£ ,.,: BtOWCOUNT 

(a) (bj (e) (<\.. a ~)- (~ In) If)t\f\ s~ coo"''-~o -
=- 5lL 

-= ~ 
=--

~1-= 

=-
=-

-= 
=-1.2-= 

NoQ.P1 l'.LIO'l1 =- NO £b-CO\l~ 
=--= -

1 3 = --= 
=--= 
=--

~4-= 

=-
=--= t-::. ~ - - -

I iJA'!l& 
- Ali .' C oMflOG\? P'iom pflYj(I§ JOO 1l;):d-t) 2.s =-t- ~-. -. -[pd --:: 

=--= 
=--76-= 
=-
=-

-= 
= Wo Re(olJ~ ;1'0°5' nJ~ 27-= 
=-
=--= 
=-i8 -

=-
=--=, 

t 93 
=-

-= 
PecD.:J1l"J- =-
PR9j~cTBD=- .. -. 

IHOLE Ill- s~LP L. ... 
ENG FORM 5056A-R, AUG 94 
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HTRW DRI LLI NG LOG 
PROJECT 

DESCRIPTION OF MATERIALS 

10) 

HOLE NliMBER 
(CONTINUATION SHEET) I (t--5"'....f A 

I INSPECToR [A-legiS cherr SHE; OFr 
IEi:LD SCR~NING GEOTECH SAMPlE ~.:YTICAL D I 

RESULTS OR CORE 80X NO. ~P~NO. 6LOWCCUNT REMARKS!J d-
1\i ~ I~ r lij 1.1 J.,J1m.S~lBi 11\),.. 

~ 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
PROJECT 

I'NSPECTOR 'G ~C)e\S che/" 
ELEV. DEPTH DESCRIPTION OF MATER!ALS 

(a) (b) (c) 

IELD SCR!&I<NING GEOTECH SAMPLE NALYTIC!>L 

RESULTS OR CORE BZ.NO. SAMPLE NO. BlOWCOUNT 

(It 0 (1,..1L (I) (g) 

I ao . s-8'l-Z. 
PRCJ:JcCT 

HOLE NUMBER 

/1\--5'-\0 
SHFFT . SHEETE 

J,.-- -OF (,; 

REMARKS ; J 1" 
(1111( Sir. ~)")r~ I 

I
HOLE NO 

, I'-} -El-lD 
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13PROJ~C:1'~~~L~t ..!. ... r ~. -;;U . ./;J,.;T&.. 7/)~1l1'W t.F. WAJtt .. •• ...... NY 

OFOII 'P h II oe:.;fJ~tiDm-~ -:i1Z;;CfT 
AND""M' ORILL"G ~'i.s' f'~;;J:c..2.H ,.. ... ':'! l'i},Tol dB3a 'E4It/l~.l; 

12. 

1 DRILLED ". rJ}A 
i lUOTAl DEPTH OF HOlE ,..,,r- , 

..,.;)~D 

'0 'cv N ) APLES 

voc I 20. SAMPLES FOR CI 
~ 1l:U rl 

221 1 

LOCATION SKETCH/COMMENTS 

17. OTHER WATER LEVEL fl, ~ 
"'"':" noo" 1 •. TOTAL NUMBER OF CtIRE BOXES tllA 

METALS OTHER IO~ 1 OTHER, I 121. 

TLP~~<Cl~_ 
SCALE: 
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• 

! 
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HTRW DRILLING LOG HOLE NUMBER 
(CONTINUATION SHEET) 

IJA-s-~ PROJECT I INSPECTOR k' ~E?(:::Cher SHEET SHEET~ 

2 OFS 
IELD SCREIiNING GEOTECH SAMPLE NAlYTICAl 

REMARKS 13/ d--ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS ORCOREBO~. AMPLE NO. BLOW COUNT 
('1 (bl (01 \>.~ (~ (n ~) II'lIl\ '.L .oor 

0-
F11/1 Ee"\)lsh-brDlllfJ ~ I ~ Il>p (gIl -=1-b/(p~ i ::- 80 jn(pq;i w\!;f -= Sl'rlli 0 I waste, woo PJ /lSI! 

i-::- ~ iMS' J '3 rOJe/, shFP, /IlJ1 J7 
~q=1-d. H Iqh ~ 5/Q/{JJ:J..J - loo 1-= 

::-
::-

-= 
= too bf5qD 2-= 
= 

b4j lI/bS = f.hq])B -= 
= lao ltLfl1 3-= 
::-

~C/I1 1m btJj II 011 ::-
-::. 
= \00 IPdDD 4-= 
= = -= 

&3'1r -

80 ~ 5 = "-:: 1-- -- - -- --UO' ::-
-= 
= -6-= 
= ND ReCOlJ~ NDfU ~lJB1tLf = -= 
= 7-= 
::-
=--::. 
= 8-= 
= ::- -- ---- -- -

-= 
S /ffur~ 35J S7bJ 

::-
~ 9-= 

::-
::-

lPI8K -= lob ::-
ra~ 10 -

PROJECT 
, I HOLMs_-::r 

ENG FORM 5056A-R, AUG 94 
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, PROJECT 

I IINSPECT0'l Ho 61 Sen 6'''': 
I 

HOLE NuMBER 

{R-6-"l HTRW DRILLING LOG (CONTINUATION SHEET) 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

,rt-~1-PROJECT 

I INSPECTOR Y i-k?ls~heV' SHEET S$-En: 

S OF ~ 

101 

lELD SCREE<NING GEOTECH SAMFLE jANALYTICAl 
RESUL~S OR CORE BO~. AMPLE NO. BLOW COUNT 

1\I1~ -'i'l 1i I~ (01 

ELEV. DEPTH DESCRIPTION OF MATERIALS 

('I Ib) 

IDO 

PROJECT 

I HOL~ ;;to -, 
ftT -5"--r 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG 

: 17. OTHER WATER LEVEL I 
19. ,QFCOREBOXES filA 

~20~"SA;MPPLE~S!F~ORS'~iiiii±=~ VOC==±=~METALEs~=O=THHE=EIR~'=~tiiiiiiiiiil°THER~ I O7HE,:-R'_. _ 121 10111. - - - ..... . 22. I I vr HOLE OTHER, - ... ... 

SCALE: ""',$ 
I", ",." '. "',."" ""'"''''''!''' "T" "" " ".," .. ,.,. " .. ,"." '," '" ""."'" '"'' ,."",. """ """ ... ", .... ", "", .... , ."""."". "', .. , ,,' , .. " .,,''',:.,., ... ', ... ' ',"" """ . i 
LOCATION SKETCH/COMMENTS 

1 n'~;';"'';, ) ,'" \ ..... '\ 1 : : : j 
I, ,,,I,, "";" ... ; .... ,,:, ...... " .... ". ".; .... ;""" :,," "I"." ,l':: ~ : ~ ":'1 't:; ~.:. :~: .: ".;""":",:",,, """ .. "I" ".1." ,.J." .. ;""".1 

, .. ,'" , "".".,,,,,.,,, ... "'" :".""] ',' ""~ X.;"". Ci-:- ~ './"..c ~'" '?"",:l>C" "" '" "''': "'''''''''kl''''''''''1 
• , :. • ) • - ~ :,: ~ I: 

"", .. ;'" "";'"";.,,,, "" . "." . "".:"". """"~"'" '" ,',," "",.""",,,,,,,,,,,,,,,,,,.~.,,,,.:,,,,,,,,,,,,, ""'!''''': ""t"'r"" .'''''.I·''''!,''·''·I . .. ,... ""!"'''''''''''' "",.";",,. """".. '" '''~ " .. ,;>' ",., "";",,,' ,,<""'"" "",;.,."i"".'",,,,;,, .. , """,''''';'''''1 

~"" ,. '.""'"~''''' ""+"" "":Vi)S'\" ,~: ",,,':,,,,, ""j"'" ":"" "".-;.". "'" "" .• "." 
'''''''''j'''' "'1" ")~i~~~'"'' "."" .. ,,,.;,,,.!",,,,,,, "'" ", ,., 

"".j"".,.",,: " ";"";"""'''''''''''''''''''''''''''' "'\1." .".""":""" ." "I" '" ."" "',, """.".".""" "'1"'" 

.. ";,,,,,;.,,,,,.,,,,, ... ,,,,,,,,,,,,, """." "" ; "" .... ,..: ' ...... ',' ; . """ :""" ",.. . , ... , ,."" 
""" ,,,.,, ... , ""'" .. :" ".",...:,,,,,;,,,,,:,,,,,:,,,,,,:,,,,,,,,, ."'" ""'.".. ",,,,, .. " 1 ".1""';'''''1 

<,... ''''', :"'" " ... ;,.". '" "'i:'/""':'r'7"-.il:~"",,,, ''''"' .... ''';'', 0·· " ....... ' '"~ '" ,,'X",.>" 

ENG FORM 5056·R, AUG 94 



                J-529     

HTRW DRILLING LOG HOLE NUM8ER (CONTINUATION SHEET) 
LAS, tf ~CT----

~. 

J_l~_:PECT6R 'D. Pt) f>P 
SHEET SHEEn 

2 OF J.p 
I f'f!:..() '''~~'NG GEOT~PlE ~.~YTICAL IttlZV. S-r4"r.U. DEPTH DESCRIPTION Of:' MATERIALS R lTS ORca OXNO. ~AMPlENO, BLOW COUNT 

C. #"'I'flrrS (0) (b) (,) (cl) 2S (0) B (ry (,) 
0-

:: 
...:: 

... :. No (l,€ Co 1/5IRy ;' 1 :. 
'-:: 

-
~ 

..lL = OI\~I< ~ 0Q0 ... ", c.!.41 II)' 11>f/Son 
'-10 Tcf 1Di! *-rg-

2 = I 'til :, Sl'z..fi.. "'II'-U. (.,(,1j I (,,3 

= F.t "I. " (26OOl;.stl- 'S.iof/l,l,,;) = 
= wI (,~IIEi-1 Mt-"'O. 5/n (,,0 

S~6 CA,,-,y 3= \IlOltS --:: ST:tff I I'It OZST, = ...:: 
{"fb3, SO :: -4..:: 

:: 
:: 

-:: 
~q1(., 110 ~13 S~5lj I' : 

'1g" 5 -

: 
: 

-:: 
= '" / 6..:: NO (lcCOV5f<'1 = :: 

-:: -
gO 7...:: F:z:u. : GoQ;3I.J 

.eGt>\):r::!,,1/ ~ruDWIl.l '("31(" " :: 
CL~1 wi (e>MVEL, fYll;>!), 

10"> ,ge.~ ~'6 G:.'2S0 Sz., -= .... 'vi}> 
10 = So -rrPf, M 02:ST, B..:: 

I = G>'lS% = -:: 6:>?> I (c 'Io - ill' 
9 : 

I --:: 
:: 

..:: 
:: ls,fi,33 So 

~~ECT 1D :: 

I HOLE NO 
lAS.~ 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG HOLE NUMSER (CONTINUATION 
IAs.'i/ PROJECT I INSPECTOR 

i>. 'off' 
SflEET SHEETS 

:3 OF ~ ~(j Otr:PTH I lao~ING Ge.O~~LE i"':"'LYTICAL I fIUW· ",.~ DESCRlPllON OFMATERfAlS e TS OR CO, OX NO. "",,,PlE NO. BLOWCOU!-iT 

C~ (oj (1)) (0) 
........ (dj t (oj B (Q Ill) 

10 = 
= -::: = 

I 1-= '-= NO {LccOV8V<, ... : /' .:: 
:: 

12":: "-= -
-::: FeLL: t2.eoox:sj./ -~tJ = G:>2CD5 '50 

13 : ~ ClAy IN I U> itA in, '-::: - ...lL JL : 
-W"SlF (1\;:;.", 'Ba:u-/<.)/ 

SEE 
-= 1615"2.. 4.D ~ S~'f"; {"O'iS 5'-1 : LoOSE/ W6/. 

14":: '-::. 
: 

-::: 
u,Y~'l '10 = 

3/ /1
• '5 = 

: . 

: 
-= : 

16-= 
: 
=-

-= 
=-17.:: 

= No {Le CoVaRy • 
=- /' -= : 

, 8.:: 
=-: 

-= -,9 = 
= = 

-= 
0" 

-

~ 
to = i PROJECT 

IHOLENO IAS.g 
ENG FORM 5056A-R, AUG 94 
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:
lp"'R'OHJECTT RW D RI LLI N G _L_O_G_",(C;mON2MT""INU,AT_10_N_SH=-EE_T)~ __ .. __ _ 

- II~SFECTOR f) rD ......... . 

DEPTH 

tb) 

DliSCRIPTION OFUATERIAlS 

ic) 

NO 

I),forl 
lii.l~~SCR ., G GE:r;~2VJitE ~NALYmAL 

R - TS OR 7."'OX NO. '"" BLOW COUNT 

(d) X ('l R '(I) (g) 

HOLE NUMBER 

t A~. 'J 
SHEET SHEEn: :. "'~j)F '1J, 

"-
/' 

PROJECT 
I HOLE NO 11\5. 'if 

SE"'NG::;-;:F:::;O'ooR~M;-;5;-;OO"'56;;CA;-;:_R,-A-U-G-94------~-----------___ ..L.. ___ -.:.:..."-'--"'-__ _ 
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HTRW DRILLING LOG 
PROJECT 

(.) 

0" . 

DEPTH 

{bl 

:10 -
= 

-= 
= -

31-= 
: 
: 

--= 
-

32-= 

= = 
--= -

l3= 
"--= = 
-= 

= -
34-= 

= = -= -

35= 
"--= = 
-= 
= -

:3 6-= 
= = -= -

37= '-= 
= 

-= 
: 
-

38-= 
: 
: 

--= 
: 

39-= 
-

= 
--= . -

() '40 = 
PROJECT 

DESCRIPTION OF MATERIALS 

(01 

ENG FORM 5056A-R, AUG 94 

(CONTINUATION SHEET) HOLE NUMBER 

lAs; ~ 
IINSPECTOR 'D , Po fP SHEET SHEETI: 

S OF " rELD.~:~jNG GEOTE~PLE ~.LYrJCAL 
7L.T~ OR~BOj.NO. AMPLE NO. BLOW COUNT 

(d) ~ (,) 13 fry (,) 

,/ 

I HOLE NO I A 5, g 
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i HTRW DRILLING LOG 
··PROJECT ....... _.-

------~ 

tq;£O .- DEPTH DESCRIPTION OF MA'TERIAlS 

(.) (bj (0) ..,0 : .. 

: 
-; 
-' 
:::j 

"1-, 
---' 
-' 

---' 

"1 
'"I3~ 

--' 
-i 
-i 
-i 

-i --
1(4-= 

----i No -; 
~ECOVe:f<y -i 

-i 

c/ ~ -i ., 5.:: 

= = -:: 

= "IS .:: 

= = -= -
"17= 

'-:: 
-

.:: 
= .,a = 

'-:: 
--

.:: 

= -
"19.:: 

= = -:: 
0 " = J;~:-

,PROJECT "Bo.rb:",,, -rt:lfZ"'.r",,''''~ l'\ (' 

-:: F!l.et;"x.>10 Q.Ar-J, 3:3" F 

SAMpLE I.D, 
'ItS· S$-IAS, 8'( IS -'l.t) )0 222U> 

'(.S-S'13-JAS,a ('1.0 -S;O)CZ-Z'210 

stJ' 

(CONTINUATION SHEE1) HOLE NUMBER 

lAs, t 
IINSPECTOR····· -----------~--

"D, PaPP SHFFT SHEET:: 

l!il~NG G.~~LE 
/r'OF .~ 

R LIS OR BOX NO, 
i"""-YTICAL 

1;\1~dNr AMPlI;NO, 6LOWCOUNT 

.. (d} 'IS ('l~ (0 fBj (h) 

,.-

------~ .. _-
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1--___________ ---1'0. ?-, 2>/10 

15. 

13. DEPlli DRIlJ.ED INTO ROCK rJ I A .,.;'" 

~14~. ~~00T--~I~n-----------m17~U'~~~~~ 1 $,0' oVIrp.:° 
"'IA 

I "fA -voc METALS OTHER' I I OTHER' I ~':' 

~X:LL 
""" Of HOlE 

TcU'1 

- -- -
LOCATION SKETCHICOMMENTS SCAlE: NTS 
"""",."." "... . .. " ... "" ..... ,,, ... ""',"'" ""","",,,""','"'' ..... " .. """""""""""""";"""""""'"'''.''''' .... " 
,,"" ""., .. ".; .. ' ..... 1 ...... '· ..... '"" .. " ........ " .... .. ....... ..... " .. , ... " ... ~ "." 
""".; ...... ,,,,,.:,, ... :,, .. +,,.~,,,,,,,, ... "',, ,," I ............ ". "". "": •• ,,:"" ".:"".:"".:"" •• :"".;"" ... "". "." ... "":,, ...... " "" ." .. " 

,,; ..... , ..... ; .... ":".,,.; "".; " ... ,' ( ..... ~. ." ... . "" ., ...... ;" ". i" ". ;." .. i .. ",,; .. ,,· "". 

I" ." ."',, ... ! ..... i,,··.. ''''1:'' " ... j •. "" i ". . i" .".; ...... j". . i" .. · i· " •. i ...... ~ ... + .. " ,. ",.".? ". +· .. ·f .... · '" :." ~" ." " ... 

I'''''' 'c ... ",,,,,, """., :" '" ,." .... :~."" •• , ..... ,." .. :" ... I .... ,,'" ... ,,, •. : .. ".:" ". ,,, ,,+ " .. , ..... : ..... : ... " .:.""" ..... "'0.'"'' ; ..... +1"" : .. ". ".,,; .. " .• " ... 
I· .. ~ ."";,, ... ,..... "".'...... "" .1."": .. ".: ... ,, '." " .. ,,, ".,." .:.,," :."":",, .. ; '" ": ..... : ..... ;."" "" ": ... " " ... "".; ..... ; ....... '". ": 

: : 
.. " .... " ... ;"... ... I" "";"""" ,,:,..... '''''' j " .. , ... ".: .... "I"" + .... j ..... , ..... ~..... .. . "',," ".;" ... j ..... , "". , ... "'''''''I··· .. j .. • .. ,,,., .. j.",,; 

· .. '''i .. ·.·.'' .. , .... ".' ..... " .. ·· .. 1· .. ···;" .. ·,·· .. ·,,,·,,· '''''''',' '" .. 1"""'" ···"l .... ·{ .. ··j".. ... "" ...... " ..... J.~~.~ ..... i ..... < ...... j, ...... , ... "' .. ".' .. " .. 1 

. ":"".;.." .. : ...... ;."." .• ".:,, ... " .......... ,,,.,,,.,,.,,, .. ,,,,:,, .. ,, "". "... :" .. "c .. ",i I.!."".;.".",,,,, .. ,,,,,., ... ,,!,, 'j'" 
......... : .... " .. ". ." ... ,,, ".:. ~: ',;""':"" .; ...... ,,,,,.;,, ".:." I ..... 

:. ,/"/ ", 
.. ,," I" " :"". "". " ... I'" .". , ... " "'," , ... ; .... v ,/' .. ". . .. ... , .. " .. ,," " . 
. ". " i" .. .. ; ... ". i,,· "i .... ·i·· .. j... ","'" ..... """ ... I .. " ,,,. .." I·"" V· i .. ",-f." ... j ...... j " ... i.:J. i .. ,;" ..". "j. " .,,' "'" ."... ". "" ." 
I I' '- ,; ;" /. V :~:I".. "; .. 

I; j j i j ~n~u~Lt ~A~ j , I , 

·"::,V:7.trT.tt=t7T=i!!f1J.=1~~~n::t==I.:";"···""· I ....... '"/;." .• ~/." ... ,.". iL",L. .. 'L) t • j. ~"' .. O .... "".,,,,,., .. ;" ... ; ... ".; ... ",,, : 
.;. : :, j i: ,~'_'!' I: : • 

, .. ".",." •. "1 .. ,, ........... ,""'" " .. .; "" " ... , .. "., ..... , ...... , ... ".,,,,,., ... ,,, .... ,, ...... , 

" ......... ; .. ".; ":"''':'''''7''''':'''''' .,," ." .. " ... ;"." .... 

'''''''.'''''' ... "."." "" " .. "".;."",,,,,.,,,.,,' ...... c ..... '.,,,,,,,,,.,.,,,,, •• ,,,,;.,,,,,,,,,.,,,,,, "rr' : j :"'j"'"'' 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATiON SHEET) HOLE~UMBER 

lAs. q ~GT--'" 
I'NSPECTOR l), P off SHEET SHEET! 

i~O 2 O~ q 
~~G GEOTE(::I:i PLE MALY11CA1.: ,',,:EN' SnH~ DEPTH DESCRIFTION OF MATERIAlS R TS OR OX No. SAMPLE NO. BLOWCOUNr fl!H~ 13) ~) I') 1<) ~ Ie) 1$ ' IQ (9) CCIJ~) ,-. ...... 

ii -
: f\JD 126 COil61ity " -= . :: -

1 : FJ:1.I.'. "DAtl.I<-B!20w'" cL"y, G:.Slc'S' 30 j1l>f (p I' 
JL JL --~ 

(p313 sl -

; 0 t<P I'v"~ "" A T""r",t. 'S1!.n;/( 
-, " 

(PO ~ (J./l ,,1/(;'-, Wf'. Sn; (. pLI\srrc. tD, '1"(. 
2 I 

-:: (DLI\S$) I $n::{f MO:r::tr' 
- I_ 

..: 
&Cf5S ifO Se:f : 

3 : 

tJl1!l --::. 

= -= 
= (PlcS3 ,0 4= '-:: 
= ..: 

~ll.tl Cio ::-

'1~" 5= 
= = -:: , - tJO {lEC()Ve tl!.y 6: , --: 
= -= 
-= 
I~: (P'iO?,.. G>O 7, = ter.lol3i#- 'BI2cW .... 

= CLII..'f, C'(I..AV(;L1 £''''''01 : 
-: 

Wt\S1e (pLl\Sttc)/ MEr), lD~43 100 -

8 :: 
'-: sn::ff

f 1'utCI:sT. : 
..: 

(,45'1 :: 
CfO 9 :: --: 

:: 
,.: 

~lD/t)°1 qO I I..{C~ 
:. 

'10 = .... _. - -rpROJELT 
I HOLE NO IA!>.'1 

ENG FORM 5056A-R, AUG 94 
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'HTRW DRILLING LOG 
~" 

~-

HOt.ENUMBER (CONTINUATION SHEET) 
IAs;ct PROJECT 

""" 

IINSPECTOR u. PofT ~ .... 
SHEET SHEET( 

3 OF q flecto ,!ELD~NG GE~P~ ~NALYTICAL I""~~~ - DEPTH D!:OSCRIPTlON OFMArER!Al..S i TS OR XNO. ""MPlENO. ELO'.\!COUNT 
('l tt) J') , (d) 'g Me • (0 wi (h) 10 -

= -= = - , 
~eCoV61/?y I 1-= NO r 

= = -:: 
-

I 2 = 
:: j~~S~"'O (~~(" !.'.y N 

.lL .:a.... .J2..Oi.£i:uufS€ M~1" 
-= frl,l .. '. WA.src:C I2cOF~ (pea15 '10 cNGM. '5'39 '11 = 13_= 

N.~iJl OMI<-Gnowlll --:: 

= CLA~ t ""eo, SnJt;llfmsr; .seE -= 
cD"'~l 110 1b:icIf$ "S-Q3 33 :: r.)dES -

14-= 

::: 
= 

/00 -:: (.,("q I -

3" '/ 15-= 
= 

-= -:: 
ND iL(;CCvcv<y ... -

/6 = r -= = 
-:: 

f,ru.:. 1>At2.1<-13I1oWN CUl'l, 
-

&101 50 17_ 

= WeDD ClIrp S I WAST"E 
= (Pl.J,STn:.)1 fVleo, srrFf, -:: 

lDlli3 
-

'10 18 = MOIST. --:: 

= -= 
~c"s qo = 

19 = '-:: 
= 

-= {PCi'lO (PO = 
/..f'l." ao = 

PROJECT 

IHO:~~O I AS, C! 
ENG FORM 5056A~R. AUG 94 
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HTRW DRILLING LOG HolE NUMsER (CONTINUATION SHEET) 
th~.q ~ .. ... I eKu".CT 

.1 INSPECTOR u.p()fP SHEET SHEET; 

: "'i~· q ~Cl() eLOS GE~~E NAtYr!UAL I Nl2U, .JJH.:n. .- DEPTH 0ESCR1PTlON 01" MATERIALS ~S OR co X No. SAMPlE NO, BLOW COUNT 
CO"", )Ii (a) (h) (,) (')~ (.) 13 ' (~ (g) (h) 

",0 -
: 

.::: 
::. 
-

a 1 .::: 

::. 
::. 

-:: 
... \. = NO f.£ CboJEV<. Y 1.2-= 

= ::. 
-: 

::. 
Z 3.::: 

= 
= 
= fi:u., ~ W~ S1C ( Mit J l#1ASS)~ 40 L JL 7015 a4.::: 

/...OOS€ 1M tJ]:ST .~ IU:bIt )5 (05/1- 1'1 ::. 
::. 

-: ("(P'2.8 (00 .,ara 
- ~~ 

1"1" 2.5 = 
= 
= -: 
: 

~ 16.,:: 
::. NO {Le cov CIIly . 
::. 

:: 
17= 

= 
= -: 
-

a 8-==~ 
= = -: 
-

~ 
, 

19 ::. 
JL Ji. 

= frU:.. WASlT ( M tI, MEll'q ::. 
1108 go SKr. G,,'lSl G"Lf 

-i ~o~ I W /,fT"', 

THoLEJ) 
1'1:' BO=J 'i 'PROJECT ... 

IA5, '1 ! ........ -
ENG FORM 5056A·R, AUG 94 
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m HTRW DRILLING LOG (CONTINUATJONSHEET) HO,}.";,"; 
PROJECT ··········· .. ·_-TiN I'NS"'p""Er'T_TruoR,--'D-,-p.-::-{)-('f-:-: .... ·-~-........---~ ---to.SH:oiEET . SH'ET; 

I Je.,W0 DEPTH 

(a) (b) 

-, 

-= :. 

DESCRIPTJON OF MATERIALS 

ici 

$.OF q 
IH~~:~G GEO~~~L6 f;NAL'fTl\.>Al I ~~. ST'A'" 
~18" ORC~O~O, ~MPLENO" 8LOWCOU~IT ~ 

[d) 15 (.) 13, (n (g) co"wr~) 

f/ "0 = • 
:P:R:O:JE:C:T:::::=::::==--.. ===-..... ----'---~-'----~~-~=_=_=_-_"J .. ~~;no:nLE"'N;;IrO~I~A-S; ~--
ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

~JEcr ~"------'"'I'NS~P~EO~T~OR'--JD---.~e~D-fiP"AA~------------

(al 

I' o _ 

DEPTH 

(bl ..,0 -
= :: 
: 

"'1 : '-: 
: 
:: 
= "2: --:. 
= :: 
= 

0;3= --:. 
= .:::: 
= 

't4 = '-:: 
= .:::: 
: 

'15 = '-: 
= .:::: 
= 

'16 = --:: 
: 

.:::: 
= 

"17= '-:: 
: 

.:::: 
: 

If 8 : 
"-:: 

= -
:: 

-= -
D" J>~= 

PROJECT 

No 

DESCRIPTION OF MATERIALS 

(oj 

I~LDS~ING GE.Ol'::~PLE ~LvrIOAl 
~T~ QRC'~~OX .. r-IDi ~~Pt,-ENO, BlOWCOUNT 

(d) 2S (a) i3 i ' (~ I.) 

HOLE NUMBER 

IA S; C; 
SHFFT SHEETt 

",".~op '1 

\ , 

ENG FORM 505BA-R, AUG 94 IHOLE NO 
_~ _______ ""~ _~ __ " lAs;~ 
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HTRW DRILLING LOG 
PROJECT 

~/~ DEPTH 

(8) (b} 

~ 0-
:. 

.:::. 
:. 
-

..;1.:::. 
:. 
:. 
:: -

S' 2 : --:: 
: 

.:::. 
:. 

S' 3-= v-:: 
:. 

.:::. 
:. 

.> 4 : ':: :. 
..: 
:. 

d' _ S 5-= 
:. 

= 
-= £'"6: v-:: 

== 
.:::. 
: 

.£"7: 
'-:: 

= .:::. 

= -
S8--=: 

: 
: 

-:: 
-

$"9.:::. 

:. 
: 

(CONTINUATION SHEET) 

I INSPECToR 1). HlP 

~T:, 0000 ox No. ~f>t.-;::NO, BLOWCOONT 
)Et~~~lG G(;~~TECH E ~~CAl 

I;J lS (.) 'B (~ 101 

HOLE NUMBER 

IA~q 
SHEET SHEETS 

-, OF q 

/ 

: 
: 

: 

: 
: 

trzECr'° L_.. . .... ~-..... -~---'i-----L--..Ln::IH"'O"LE""N+rO.---:-1 A-S-. '1---+ 
ENG FORM 5056A-R, AUG-;c:94-;-------~-------------L.-------"----J 
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HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUM6ER 

IA5,., PROJECT 
IINSPECTOR "D. Po fP SHEEr 

Of __ SETS i g 
I~ "M~"'G~~E ALYrICAL 'I M%"'. STAttc. DEPTH OESCR1PT1ON OF MAilO.RlAlS R£ TS ORCO OXNO. AMPLEN(!, BLOW COUNT i c!!Jf't Rife 

{'J {'I lo} (d) ¥ Ie) 13 (Q ~). ":h'j"'t"$ 
/g 0 - I 

: i 

-= 
I = 

~ -(., 1..:: 
~ = = 
~ -= f-: NO (lE Co1lt3JP.y \ ~ 2..:: 

/ ~ : 
f-= 
~ ~3~ i f-

I ~ 
~ 

-< 
..::' 

! = i (.,4-
. -= tU'ODWi- ntzoWN S1J..Ty 1\"0 .lS- .n.. 

:: SAl-lo, SOMe P;po>G" G>(lAIiel. 
frk,3lD 110 

sa; 
HFif.IYt: ioI-lll.f 41(' :: (<:J"),SOfC(IIIm:sT(SM) , fiotl? 

13'1. ~5 : 
: 
: 

-= : f= (" 6..:: 
= = --
= -

t, 7 ..:: 
: 
= 

-= i 

" 
-

{,,8: No oI-E CD 11 ClIt Y '" v-= 
= ~ ..:: 

= 
49 = v-=: : 

= 
i 

-= -_ o· -
~ '10 ::, i 

PROJECT 
~HOLEN6 . I As, '1 

ENG FORM 5056A-R, AUG 94 
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(CONTINUATION SHEET) HOLE NUMBER 

lAS. q HTRW DRILLING LOG 
PROJECT 

100 
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, HTRW DRILLING LOG DISTRICT j<.,thl.{) 17~~;~ID 
1. C ... _, _._ I'· DRIL;::'~ir~""., .. f.._:...;>6'--.--_-. '-C--'D---tS~HEE,'T~-':~EEl""TSi 

1 .... ""~V ... I 'I"''''' Zt;.~ t;.NI """'-''1- ",e,. 1 OF J 

1 '2. ' 

:.){) 0
' 113.0EPTIiDRILCEOINIOROCK ~ fA 

14.IOIAlDEPTHOFHOLE :::20. D J 17. OTHER WAl tI,,,.. I 

vaG METALS v. v. 1 v. ...... • ~ 121. TOTAL;':'i',; 

~~~EJ5~~~t~~~~~r,~ll~~~~L~~~'~=tI~~g~~)~~~1 ,,~m~ ~FHOLE BACKFIllED ,"vN~NGWE[[ v'_ 

LOCATION SKETCH/COMMENTS SCALE: /II I c,; 
· .. · .. T····· ..... ~..... . .. : .....• :..... . .. , ..... · .. · .. ')eh. .. ....... ,........... .. ...... , ..... , ..... ,....... ..... ..... . ........ ,. .... , ..... ~ 
'" :r. :_r : ,,,,'n ':12.., .... : ."'\: i: ...... '" \. - .. ':" . rax .' .C>\. ,'lI:-\' ,..... :... .."J 
I\ro~ ~. ,1.1 \.~IifP-k, ~. 
~ .ft'~'~ 1 "'" 1<; • ,.. :' i'fi: ;:e...,'i) I v-

.,.. 1.1"',,,: ... ; ..... , ..... , ..... , ...... , ..... , ...... , ..... , ...... , ...... , ..... ; ..... , ..... , ..... , 

: ..... ; ..... ; ...... : ..... :; ........... ; ..... ~ 

.... ·: .... ··: .. · ... , .... ,I .... ,j ...... , ...... ; .. · .. ; ..... , ..... ; ...... : .. · ...... · ---.:r;- \..-~~~::\=i ..... ~ i ... : ... j ...... : ...... L .... ~ ..... L .. L.. .. ·1 
... ~ ,Q~ ./: : ....... , ...... , ..... , ...... , ..... , ...... , ............ , ..... , .......... ; .... , .. \,i ...... ~~Sl!-:-:?~ .. ~~/.i .... ~ .... :. : "': .... , ...... i .... ~ ... i .... i .. ·1 

....... , ...... :, ..... : .... : ..... : ......... : .... : .... ,. ; .. : ..... ; ... ~~~~ .. ~~j'~ ... , •... : ...... ; •.. :.:.,:.+ .. + ... ; .... , .... , .... , .. 1 

I· ...... ,: .... ·\·:A· .... ~i&._ ... _ -";'1"," ',·· .. 411· .. ' .. • .. ·,· .. ·· .: ..... ; •. , .... ; ............ ,; .... i ..... i .... ·: .... ··'· ... ··' .... II··'~· .... ·" .. ·_ .. ·: :i .. ( .. , .. '·· .. · :' ..... i' .. · .. ' .... ·, ..... ··,· .. ··,· .... , .... · ....... 1 

1 .... ··~ .. ,~I~ .. ~ ... ,L' .. ; ...... : .. ! ..... , ..... < ...... , .... " .... i .... .;. .......... ' ... "': ... ~ .... ~~ .. , ... "., ..... < ..... y: .... , ................... .. : 
1 .... ··; .. •· .. ,· .. ; .. • .. ,· .... ; ...... : ...... ; .. , ... : ..... , ..... ; .............. . .......... ; ...... ; ..... , ..... ; ..... , ...... : ...... .: .. , .... ; ...... : ..... : ..... ; .......... , ..... ; ..... : ..... . 

: ...... : ..... , ...... , .... " ........... , ........ ·i .... · ... .. ........ , ........... : .... ,.... , .... ·· .. ·, .... · .. · .. i .... ' i, .. · .. 
.. • ....... .. ... ,..... ...... "" '" : : d d. • ... H. 

1 ....... ' .. · .. , .. ·;.. .. · ..... ·, ..... ~ :tllD..f .1 CJ){)j'~ ..... ....... ... + ....... H .......... , ............... H ......... . 

, • • • • I • • • • • 
-'- : . 
. , .... ~ 

ENG FORM 5056·R, AUG 94 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
11\.-~-IO PROJECT 

I'NSPE:t~\-llt£l ~r hFf' 5 EET SHEET~ 

2 OF J 
IELD SCREEiNING GEOTECH SAMPLE NP:>LYTICAL 

REMARKS 8) if ELEV. DEPTH DESCRIPTION OF MATERIALS 
RES~)Lg, OR CORE BOX NO. AMPLE NO. BLOW COUNT 

(,) (b) (0) ~)!t-- I~ 19) \ 1\'\ 1\ S ~COU'" I-
o =-

ND ~-eCO~ rJO .~ :eA.t5'1 S<..f' 
=- ~ 

-=-::: - ~ -'-1..= 
~:B lact tftut d:i(t:i..VeI, ~" 5lP h,fi, U 

::: 
\00 loq.:t It> : BnLXl CM(I?Tl7 IC,1 MS

1 -= : Stl P"ti MOl 57 
2..= 

C10 -:t IC1/ =-
=--= = 3-= 

[OD 1.;>;)3 = = -= 
Ifr:tn 8 ~ = 

4..= 

157) 313 =- :r 2..10 ::: 
-=-= J30 ~'ILj 5-= - -- -_. -= = -= = No R.f'cov~ NO Rf;i OUBj 6..= 
::: 
::: 

-= 
=-7..= 

- --- - _. -::: -
::: fi II: 31' +-, Stlnq Cia.<.r; Ui6l!) ~~~L t£~D" -=-::: S (CUI ell SoIYl e ~Te ~~ 

11 Y 2 8..= \2U..b beY, Shff: !'hOi 17' leo 
::: 

.... 1. ""-

tH/b'lb3 
::: 

-=- r' b- ,-~ 
: 

:to8l) 5u 
9..= \60 

::: 
::: 

-=-
(QO ::: t18& 10 -

PROJECT 
I HOLE N? }4 5=-1 0 

ENG FORM 5056A-R, AUG 94 
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(CONTINUATION SHEET) HTRW DRILLING LOG HOLE NUMBER 

I J4-')-lo 
SHEET" SHEETS 

, OF f 

'00 

IUD 

Nb RecovWJ 

-. f---+------t 



                J-546     

! HTRW DRILLING LOG D'STR'CT RufA tD 1}/1F;; I 

i 1. ;:OAJ",., I :ZIVC. 2;e~ ;,;,,, ....... ,,~Ar. ""j,' CI}Ilf. 

13PROJ~C: ~t~f'f Fiu;:";r Po .. II ~ 4~;~v~, ,,,,,,nA LF, 7f)I.JA 

1. DATESTARTED 11. u. 
t-----------------I;;V"L"., 0. .. ,............ 1;;1·;;)1./--10 /0. 1.">1h'Y1 

12. ' 

13. )INTO ROCK tJ J A ,6. OEPTti TO' N II. AF 

14. TOTAL DEPTH OF HOLE 17. 

filA tJ}A 
19. TOTAL -VOC METALS I 21. TOTAL CORE 

LOCATION SKETCH/COMMENTS 
........ ·T .. ··,···, ": ..... , .......... , ...... , ..... , .... ", .... , .':" "', .... , ..... , ...... , .... , .......... , ..... , ...... , ......... , ..... , ............ , .... " ...... , ...... , ...... . 

...... .. ·+ .. · ....... ; .... ·: ...... ··("ii·I.~A: : ..... ,.... 1'" 'A ",.,~ 

...... .. .. L.. .:. p'- , . ~'"" rt J II if() -n '~ 
: " ~ ~ \.r 1/' :lr '.r , 

: .::: : : : : .. ,: .... " .. , .: ...... : ..... ,· .... ~ .... ·:· ..... · .... , .. ···;:· ..... · .... ; .. · .. ; .. · .. ;· .... 7 .... ·•· ....... · ....... · ... · .. 1 
;:, : : :: 

• I ~. t~' j? . :"1'"(''' .... ' .. ' 'j"''' . :"(': .......... ... . ., .. . 
I· ...... : ...... :, .... 4":" .. -.;!~ .. :: l.~, ...... : ..... : ..... < ..... " ......... , .. , "..... .... . .... : .......... 'I .... ,.......' , 

, #It, :.... I I •• I q_:~'1 • I !f}';?1C 
I ..... ·' ............. ~ .. I .......... , .... ; ..... I ..... i .... " ............. , ,' .. ; ......... , .... , ...... : ......... ; ............................... , ..... . 

....... , ..... ~.: .. : .. i ...... : .... ,L ... i .... LL, .... L .. . ; ..... "' .. L .. r"... : ,,) .. ..! .... , ..... t., ..... , ........ ~ ...... ,.,. 
. . . . . , . . . . . . . , . . . , . . . ., , '''.' 

..... ·i···:·····:",·':" ... j'" '.-i" .••• ~ .... '~ ·····:·····1·' ... ; .... \' , .. :." .............. ! ..... ! ..... ; ..... r···· t·" 'r"" ,I"",' .. , .. ; .... j ••.•• , ..... ; ..... ~.' .... :"" . 

.. ." .. : ...... ;. ..... '0 .... , ..... ~ .. "". ,;, .... ·~····T···T .... 1' .. " r"'T" .~ .. ···~·····r··· .... T···T···-r····Y" '''1"'''''~' ····~·· .. ·t·· ···:····'r'·· .~ ..... r"" r"'" 

,""LL""' 'iii .... ["i '~",:iJ'LFI{!IF:I! 
.. ..., 

... ,,' ..... :H H HH.' ..... ' ... "j .. "',, ",,,., ",,,,,':",, .. ,.,, •. ,,,,,,!,,,,.,,,,, .. :',,": ...... , .. HI .... ·' ...... :· .... ·, .. ···, .... ·,,,,,,,,, ... . : 
: : • : :: l:..-r [Y (/7 . I' 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG HOLE NUMBER 
(CONTINUATION SHEET) 

114--0'-(1 PROJECT 

I'NSPECTV'tlOGlschlf l,,"ooT SHEEn 

2 OF 3 
IElOSCREE.N1NG GEOTECH SAMPLE fNALYTICAl 

REMARK13/ J ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO fAMPlENO BLOW COUNT 
('I (b) (01 ~R '101~ (Q (,) I tit /Ai. ~.t::{u\-\ 

o =- $f'~ 

= /.b~ -= 
#/0 ,2eCotJ ert( = NGRec PV~ 1..: 

= 
=-

-= 
=-

2..: l-- ----' -------.l --
=- n If, fjjlfJ'%. II I AJr;Jat/81 5c (0630 7Op{Y" '-ffe ' 
= 6l3b -= - 1_ 

= "£Z,,) !JlU,t; e/ay;sllt I 3..: I . 
=- 9hff ;>tor)7 

Eo (0 Si3 = 
I 

-= -

~fl/g 5%73{P 
4 =-'-= 

=-..: 

w5~4 = Il{O -
5~ - - --- - -
= 
= -= 
=-

1f() /2f'COdcP7 ;Z1'lI /!& ~i/Oitj 6..: 
=-
=--= 
=-7..: 

= 
= 1-- - - - --= jill!: .f>nte /1;1' /l-ioQt. = B..: ---- 1_ 

= IJ.J/C'OI1£YfPre; l'lIotN JY,rr fAo 6 Dr 13 
=-

I , 

-= 
=-9..: 

lt6 67:Jd = 
= --

=- 1ro 05'15 -
10 -

PROJECT 
JHOLE~ j, -s--// 

ENG FORM 5056A-R, AUG 94 



                J-548     

HTRW DRILLING LOG (CONTINUATION SHEET) HO/#MBER , ' 
,3-;" PROJECT 

1: tioelx 1'fY"' 
SHEET SHETS 

• 3 OF S 
IItLD SCRE&NtNG GEOTECH SlmiPLE NAlYnCJ.L 

REWJWJ 81)-ELEV. Dl'Ylli DESCRiPTION OF MATE:RIAI..S RESULTS QR CORE BOX NO. AMPLE NO. BWWCOUNT 
(.) (1)) (,) (\l ~ !\l.\-' (Q ill) 1111'1/1- L.L ItiJi'lC ... _." 

10 = 
IVoilla JCY'1 5# -= fJO p.ce;Ue'l2'1 ~ 

=1-- - <-<-

1 1 :' fil/' I ~ 
CAfIW:iL. If%£!s--L . -= _' ( Ohfl/ue 

-= jJ /t V//tJuJ jXl-ft 
< foo fo6; S'/ :. 

12 :. 

Hi9f1 tf 5ll~ ¥5J 
~-:: 

:. 

(PBrt! -= lllO :. 
-

13-= 

lCd/uti"' 3% :. 
:. 

JD 676'1 IHP~~ ~:JJ -:: 
-

I 4 ::, 
'-:: 

:. 

~.~e %:3J -= :. 
160 (P?/j flU SIJi)!1/uk ) /5 -

:: -7S:,I"'10/'1 cr; 7:o;a-u<i @ IS, d 
:. < tefujal~ I S;D • 

:: A.J(Jter,' 
16::;; tv~-tJflY.' Q~ d~ :. 

= Pi// r4!'M'i1j'" tll¥'~ 
-:: bl"'/J?vnA' r.('~:t~ @'~ 

t,... 5('7(; ~ :. 
~/1f<fth P- / ,nt!J'7C' 17 -I-~@IS: /J~~1 

-j"-trH ~.?,< tiL '-:: 
,;;t; 'l/I'iJ 'rna@q' I :. IV S'~c<m"" a~ , ..... <. 

-= -$ltmt1l.t hI) (il'J1, I'fnlt/'f 11 ') :. 
- 7l J -S)',~tll J -(r @" _.;lS' ~o Top~ff 18-= 
:. to'-51) /# J-f( (/ (1-/2,1' h/JJ16 ~11¥' :. 

-= 70-s,J IHG-1t liO;/-/j,1'itilJ,$1tJ 'het/Joi 
:. IU -JI} lAS -1f (;.:r- ~:O')o&1S7D IJrrn J3 19-= I7tJ-S811/5~f( (I~.o.'t{~runo < 1 fer., • fl./. ;XL 
:. 

7LJ -J;g H/s--II ()4~ls,o'bz.u7~ ffi./i9<i ~ ~P. IU:C :. 
-:: 

-).10 5if'/'l!~tr1faIl~:e. -
lila :. « . 'It'! ,,'~ 1.H>11!!:<I 

PROJECT HOLE~ ..•..... 

.... _--<. --< 11-S--#" . ENG FORM 5056A-R, AUG 94 
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HTRW DRI LLI NG LOG i DISTRICT :gQt 4l D 

1. '';::-":::"1,, Z~C. 
, PROJEC~ ~~~ L ~f' , v 

12, I 

5~.o' 
13,DEPTHI 

LOCATION SKETCH/COMMENTS 

2, I I 

.:;.cd~ EJ./l/PllltJ IfIlWTtfL Ct>,eP. 

"'?Ufl:I;[,., J (;;,," =-.5. 7e""'" ,k'" 1-1=. -m.JA 

81 ~T OF 57EETS 

.• ,NY 

: . • • : I , ' I • , , , . , ' , : , • , • .. .. : •• T :' • 
" .... ';' ..... ~ .. -. "; ... " : ..... ~ ... "'?".. ,., .. : ..... : ..... ~.-- ... :-"" ':'" '!""'~" , .. ~ .... ··7·' , .. : ..... ~. ·""·~··· .. ~ .... ·.::-·····t' .... !..... ""'!-"" ,~ .. ".~ ..... :.- ... ~ ••••• 

: : : : ::: : : : : : : : : ; : : : :. ::: . . . . , . : ,............... 
, , . . : ,'; .: •• 1t,t~~I2"·:;""·:""·'··"":""·~···~·"":·:·r""~""·("·j,," . 

... ~ ..... -: .. ., .. :' : : • : : .. : ..... -::- ..... ~ ..... ! ..... ~. "":""":-' .... : ..... ~ ..... ~ ..... .' ': ::::;:...:. I·" ""." "":"",, ,. "" I" ''';" ,,, .•. " .. ,) .. ", I "'" I "'" <""" "":."". ,,),,' . I'"'' , .... "" .... :." ."),, ,,,',, ''';".".:"." .:"."., ""., "". <"". , ..... ': .. " ,,),,'" ,,," ""., "I : ': ' : : :: 
,."""."".:"".:"",;,,; .. "" . : : : :::;'; : 

• 

: ; 
: ; : 
: : 

• 

, 
: : 

: 
I"" .", " ... ,,,,, .," ". ,,,"" 

• 

. L/lyIOl'"Jlt',."" .t"'"""~A",,A-"" •. .... J,,,,', '"'' ,,,,,.,'.,, "., "."',, "",. " .. ,." .. ,,,, ... ,'. "., .. ''''''''''''''''''1 
:: ;,; . ;;' : ; ; 

HOLE NO IA-5 "'" \ d. 
ENG FORM 5056·R, AUG 94 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
I A-S-IJ. PROJECT 

I'NSPECTO~ fb;;Gct1{y- SHEET SHEET~ 

2 OF 1-
IELD SCREE;NING GEOTECH SAMPLE NALYrICAL 

REMARKS J/ c?r E:LEV. DEPTH DE:SCRIPTION OF MATERIALS 

RES~)y~ OR GORE BOX NO. ~,MPlENO. BLOW COUNT 
I.) Ibl 101 - \1 \i~ IQ Igi l1(lIl" S~C too n4 0-

~~ = 
-= 
= NO reeD lJtR~ /JD!2Jr, )l)~ -

1-= 
= : 

-: 

= 2-= 
= r- ... _.- .-
= nil: IlwlJh.\:rO\ll(l S It-I e-~ laC) s-q:tl -bj19C/ ~ -: 

(Z-H .. l') ~(p : 1vA-5TE, q IASS1 rf'l6' $'- D, 
3-= 9rtU G>I (t/") pPrpf£,Sflff , : 

Jh4h d'- l.J~{)LJ : :;OPT 
Go !arBa -= llr~· 4;3') = 4-= 

= 
= -= 80 IPero.,;,a. 
-

5&q3 5 : 
"-: +- - -- --

3LJ' : 

-= No.R6CO\J~ WbQ.r:;r '1J~ : 
-

6-= 
: I- . --

~eml~~l 441c _ = A /I', SAN'lt:) -As ~\JG -= ru-,-1./') m~ -

lo():j5" 7 : ID0 '-: 
: 

-= : 
-

8-= 80 .~k'f 
= : 

-= : 
lCO b{ffh 9-= 

.. 

= 
1%.Jooo'I -= Coo $Wh = u":U· 10 -
P[~:aJECT 

IHOLEN~_I::h 
ENG FORM 5056A·R, AUG 94 , 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
j A-:5-1 d 

PROJECT 

I'NSPECTOR,l!-\ce{5'che<' SHEEr SHEETS 

3 OF 1-
IELO SCREIiNING GEOTEGH SAMPLE NALYrlCAl ELE'v'. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. iM,MPlE NO. BLOWCQUNT REMARKS "} I a {'I {bl {el ~- ~>r- {II (gl \ IIW\ : u..,(\-I. 10 -

Se4!.-= NO }2 fLO I.) eiO-\ NO {2tG P\J~ 1Ji1ei> -= = 
I 1_== r- -- -- ~ '-:: --

= PI I", Ccnhf'U\3" ~IY' 
-= previouS ~e.. = 

40 j-:.rBI I 2-= "-:: 
= -= = I- --

13 = "-:: fi II: &$h I S6PTj U:trT . loa s-IoZI 
= 

1J!-;,!~e.OI )'15" A-S6 1-
-= 
= 1;)0 5t<J7-14~ 1-- -- - -
= '1l!.: .51\-1\1'Q. -AS AInve tv I = -= q Wie-I (il") = ~o Sqo'1--~fWJtlt1 '5-= f-- ~ - -

4~" = = -:: 
= 16-= Nb ~bCO\leR~ /lJ6Qp( D~~ = = -:: 
-

17 = '-:: 
= -= = f- ~ -- -

I B = "-:: All: S~ M ~Oli' = - I 
-= \vel IcC> 6841 = -

,9-=. 
= = 

~o Sr5Y -:: 

~ 
-

0.0 = 
I PROJECT 1 HOLE N~AS -(').. 
-

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG HOLE :iUMBER (CONTINUATION SHEET) 
l.A-5-Il-PROJ:2CT 

I INSPECTOR l( \-he \.scn~ SHEET SHEEn; 

:. ",',1'0;' , 1 
lE:lD SCREEMNG GEOTECH SAMPLE rNAL YTlOAL 

REMARKS i3I a ELEV, DEPTH DFwSCRIPTION OF MA TERIM..S RESULT;' OR CQRE BOX NO, ISAMPLG NO. BLOW COUNT 
(a) (bl (01 (d\ . (~2r i' (~ (,I llnuru \t.1Jh1 I'cr:Jii-I ,,0 - ... fse 

I ,e :: 
I~ .:::: 

:: i 
-

!vb e.el a1,:::: Nb J?fCDI,)t:r~ ~VC5U-t :: 
.:::: 
:: 
-

1.2.:::: 
:: 
:: 

-= -
~-13 :: -

:: 

~a1l::e ifY5t/ : ~ . !D(\-f1f1Q6~Yh -= '1?>.(J)Ll.61 :: j)'e VIOw fUlG:> /1V1?T- Uo s:tt10 1.4_= 
:: V VJB7 
= -= 40 51101 ~lfuJI'i'. 
-

15 ::: 
.l'o' "-:: t--

: 
.:: 
: 
-.. 6.:: No et:(O\J~ NO R.e( LVe"nt : 
: 

-:: 
-

27 : 
'-:: 

: 
.. :: 
'--

28 : 
~-= 

: 
.:: 

::: 
~9 -
"-:: 

:: 
.:::: 

lk :: .~ iD: ! 

i PROJECT IHOLEN~ ..... 

......... ~~S'-IL ENG FORM ,AUG 94 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
11\--5-ld PROJECT J INSPEGTOR\Lfut3lsci\€J' SHEET SHEET~ 

S OF ~ 
IELD SCREeNING GEOTECH SAMPLE NAlYTICAl 

REMARKS f>J d ELEV. DEPTH DESCRIPTION OF MATERiAlS 
RE~LT~ QRCOR~~ AMPLE NO. BLOW COUNT 

(,) (b) (0) In (0) J NUll e ..... J.~:J, 
30 = 

~etl' = ~ -= NO Q~l = AJO RpCOoOrV\ aU t'v'V) 
31-= 

::. 
::. 

-= = J2-= 
= = -= ::. 

33-= 
::. 
::. 

-= -

34 = 
~-= 

::. 
-= 
::. 

~ 
-

35-= 
::. 
::. 

-= -
36= "-= 

::. 
-= 
::. 
-

J 7-= 
::. 
::. 

-= = 38-= 

= ::. 
-= ::. 

39-= 
"1/ ::. 

::. 
-= )l.to\lt?-j = ()LI ~o -

PROJECT 
I HOLE ~ la-s-f.? 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
PROJECT 

J 
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HTRW DRILLIN 

ELEV. DEPTH 

(a) (b) 

r------t-:;;;5 

52 

56 

DESCRIPTION OF MATERiAlS 

loi 

WISl'\-/;)rDVlJIIl tLt4t 
wI crorse S'ft(\O/ $'0 PI, 
(no!ST (CJ-) 

)9-0 (ppC/ I 
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HTRW DRILLING LOG DIS [R'CT E .. ..f/AL" 

." rNAME E .. J!U'>I 

:~:..- .. ~'o' 

12. 

;;)5". 8 . 15,OEP'" g,A 
t DRILLED I 16. DEPTH 'v "~,, 

14 .. 

".' 

,I!:.,... - - - , 

LOCATION SKETCH/COMMENTS SCALE: NT.s 
...... ~ , ;: .... ' ..... '~ .... ' ..... : ...... G.:.. . ... , ..... ' ..... ' ...... ,.' ... ' ..... , ..... : .... '~... : 

, : ~ , ~ 's'lJ~ :...,. j , : ; ; ; , : 
: ..... , ........... ,.... .. .... ,,' ........... ; ...... ; ...... , ...... , ..... ". ···.; ..... ~il .... :, .... j 

, : 

, ..... .,. ..... , ..... ; ..... " ... ;" ... ~ ...... : ...... ,. " .. :, .. ····:",,··i .. " ·i' .. · .; ...... : ..... :". ,.,~, ... , .... n: ... : ... "7 .. ·", .. "·,"· .. 1 .. · .. ' .. · .. ·, 

" ..... ~ .... " .. " ....... "".... ' ~I.V~,,:,~, ...... ' .. ",N .... , ...... , 

" .. ;", ,,', ..... ", ... ,,,,,,,~B)S ~ ~ .. ",Jrr ~" '.... I, ... 1. ~-+.... !"'"'' 

...... ~." : \~. ,,; ... " .. :,,)( ... .L,,; ... ~r.." . '\/'. ,;.. : V....., · ""...... .. ... 
." • i\- • :: ::: " j, 

1"''''7'''''' ·• .. ·i" .. · ',. "'';'"'' , ...... ,.... .. , ............ ,.... ... . . ..... , ..... ........... .. ... " ..... " ... : .......... ; ...... ~ .... ·i .... ·i· .. ··:.· ......... · .. 

: ..... i·, J ... , .... : .... , ... ,......: .. ··~ .... ·; .. ·· .. i .. "·i .. · .. , .. ·· .. ;",, .. i··· .. i .... ·, ...... 1 

I .. · .. ; ........... j ..... ; ...... , ...... ' ... ".; ..... , .. "., ..... , .. " ......... ,... . .......... 1..... " ... '" ... ,... , 

· ...... • .... ·c .... · ..... ..... , ......... ' · ..... ···,· .... ·, ...... ',· .... ; ......... ·,,1 

" .... ',... ..... ..... .. ..... ,' . :: : .+.. : ;::::: .. ::::::,:····j·,·\,,::l:::::l ....... j ..... .. 
.. " .. : .... ..... i ..... : .. · .... " .. : .. ·l ..... ·l., ..... i ...... ; ...... :.: ...... '" ... :. ;".".; ..... ;, .... , ..... ~." ... ;. . "'" " ..' ~ .: , : 
...... .. ... , ..... if"..!.. .. · ',.".-:' "~'I ''' .... ~: .... "1 .... ! .. · . t .... :"· .. r .... . " r . 'T .... r .... ! ...... , . ".i:" .. i:J',fj liI~~~ o.-'E:-,I!. ::-;l.,~?, ... ~. '" !' ........ : ~1!" , ......... 1 

: , : ; ~ ; r"T:J:::::r:J:J:::::r::':'j::::: ::::r::::C...::::J:::: .. ,,; ..... ;. . ' ~l 
., 'i·'·'···· "', ... : . L ; ; 

I" .......... 'L':" .,,' ."L'·:::I ::::: .. ::::;.. ... ). ..... ; ..... j"".!." i., .. J :::::[:::::::~::L::;:':': '" :'1::::::::::'1:: ::.;::: ::t::::1" :::1: :::1:::: ,,: ::.::':: ::.::: ... :;" , .. :, .... . 
T:' ::::,: t"'£J.....,',,.Q ~ t " "',:," 

., ... L· .. ~ ........ , .. , .. ~ ... ''';, .... ? .. ,,·l .... ·i...,·,j·: .. !!/~!!'y,!.. .. ,i··· .i ... " .... :··· .. ;,,·..i .... (···L.· .. 1 .. ··L ... i.. ... · .... ,. : .......... , .. .. 
; , • : i ; ; : : ' ; : ;: ;'::;: L ' : 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG 
PROJECT 

ELEV. 

1·1 

PROJECT 

DEPTH 

Ibl 
DESCRIPTION OF MATERIALS 

1'1 

ENG FORM 5056A-R, AUG 94 

(CONTINUATION SHEET) 

l 'NSPEC,,, 1/ ~ /_ 

f( /r0125 c h..eL 
lEW SCREENING GEOTECH SA,MPlE t::~ALYTICAL 

RESULTS OR CORE BOX NO. ~PLENO. BLOW COUNT 

II I\ol ~ I~ IgJ 

HOLE NUMBER 

1J1-y~ 
SHEET S~I:En 

2 OF_~ 

REMAAI<3'" I.~ 

00 SOb/ 

57lb 
IHOLl~5:' t~ 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
III-_<r_ /] PROJECT 

.I'NSPEI! 110. I SHEET _llETS . -e fche;--- 3 OF 
IELD SCREENING GEOTECH SAMPLE ~:YT1CAL 

REMARKS J / d-ELEV. DEPTH DESCRIPTION OF MATE:RIALS REt>lO OR CORE BOX NO. AMPLE NO. BLOW COUNT 
(,) (b) (0) 1'Qd' (Q (9) ..1iJJJ,L. l+ti!lt ri'k ""..± I a -

~ = ..::. 
=--

I 1..::. 

NO Jt't = NO J(J('tJu~ Nwr = -= -

12 = "-= 
=--= 
=--I 3-= 
~ r-- -- -- -
= PI 1/ .. (,Of)tJt]OOJ:1 /Wnt 

'fhrl1 a Y~ -= 
= pNVllJU5 Pa..9L 

/4-= 
4J67-'v 6E'1lJJf::77 (13.L'-IfI, 2') ~WtJ 

=-
/JtJ =- Mrl -= 

=-15...;;;; ~ - --

= 
--

= -= 
= 16-= 

=-
NO Jf(,()U~ =-

-= NbRt2c. rut7J2'1 =-
17 -= 

= 
=-

-= 
= 18-= 
:: r-- -- --. 

1001.1. "..., so/r =-
-= ~ fJ!.! I ) 1Pn8 ;JJjl&..te, 'vi,.g(I'M9 5".£3/ -

19= F-=:- lu J .f I'INq l(b):e I 

80 S?3/ ~-= iu67_ v WEI 
=--= 
=- &0 573) lila =-

PROJECT I HOLE NO /'; IA- ::1-/ 
ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTlNUA110NSHEEl) HO<-ENUMBER 

~=~-------_-t11~/A.?-/3 
I "sPEf:>"'U _ I' ISHEET" . J'Z"" y t· ,/ sen t"':JY"' . .-- '. 1(I''''lF J 

DEPTH DESCRIPTION OF IJATERIAlS 

(b) 

I (po 

80 

/(JO 

/tJO 
................ B 0 ~ . 12-. tJir.o. /J7:"LJ-
PROJECT 
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HTRW DRILLING LOG """"CT 'P.,tAll> 
I' ~~~ .. ";'" ;;~'~: ........ ~ 

""?u!::1-J,;" P"A' 4:;;'~'V" t.F. 71JIJA M'AIUI'J4 J N Y 

10. DATE STARTED 

r---------------------------~~~~O IO;~~ 
12. ' 

13.0EPTHORIUEOINTOROCK rJ /A 
14. TOTAL DEPTH OF HOlE 30. 0 I 

18. -

I: I : 

ENG FORM 5056-R, AUG 94 

'" -

15. DEPTH -q. 

I 17. OTHER , 

, 
..... 

'<..f 

rllA 

: : , : : 
: : : 

~ : : J 
: 

HOLE ~~ _ S'-\(j 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

~l"\~~ 1(/ PROJECT 

ELEV. 

I-I 

PROJECT 

DEPTH 

Ibl 
DESCRIPTION OF MATERIALS 

101 

ENG FORM 5056A-R, AUG 94 

I'NSPECTO)! ~ o~lsr h~ 
lEW SCREENING GEOTECH SAMPLE NAt YTlCAl 

R~ULTS OR CORi~OX NO. isA,MPlE NO. BLOW COUNT 

~IE ~~ I~ 1'1 

f----i-----1-

IbD 

SHEET ~~EET~ 

2 OF I 

R['MARKO 2 ~ 
I 1\11" ~w-<"Om~ 

I
HOLE 

NO ,. I. : fI-;d L 
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HTRW DRILLING LOG HOLE NUMBER ~ (CONTINUATION SHEET) t "" -S--l PROJECT I lNSPECTOR SH.EET it"" :3 OF 
lEW SCREENING GEOTECHSAMPlE ~lYTrC/>L 

REMARKs e,Jd.. ELEV. DEPTH DESCRIF'llON OF MA'TERIALS RESULTS 
OR. CORE ~~O. M.1PLENO. BLOW COUNT 

la) (b:) (,j :'fh ~ .. :~ (,j \ 1\'\ It\ ,,~{II nit 
10 :. kO 

= r&J -.: 
:. 

ND QalllVCRvj 11-= Nb RetDo~ :. 
:. 

-= :. 
I 2-= 

:. 
:. 

-= I-:. 
AI]: ('Drrn(lU eo fiO.Y\ 13-= 

l~ :. V re 11100:' ptLCj e: W I Stint) 40 Ctv::'/l1lcAI I :. lo21L 62, IId?>·~ ) 'I,I·bV -= W t:rI \ loo3tf -
'4 : 

I-!ltj/'\ 3 (01-45'1 B 
'-: 

: 
-= (n.u.-15') :. J40 (P)31 ~(1('~ 
-

'5...:: -
0l'O1' :. 

:. 
-= :. 

16-= 
: 

Nb Rp('DtJ~~ NO £erluep"7 :. 
-: 
-

I :. 
-= 

I 
:. 

...:: 
:. 
-

18...:: 
- _. --

-= f1!l,' fbl!' 1.fJ JI/xx}{7 
- . 
-

<Jc 1 I"':: \030'1 :. 
.: 

'tUf~ -= -
i 10 ~351 aDIi ao -j 

PROJECT J HOLE NO LI 
lA--S-~l 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 11Ir:U~~J l/ "F'RO.1ECT I INSPECTOR ~HEET ..I _ . _ ,~r;EI!T~ 

r :.W"lebF ~ 
IELO SCREENING GEOTECHSA;lAPLE r;:~YT1CAl ElE'll. DEPTH OESCRIPT!o~ OF Ml\TER!ALS RESULTS OR CORE ~ NO, SAMPLE NO, aLOWCOUNT REMARKS 11 J a-I') (b) (Ill 

.. \';}) \) , (Q (0) I" 5~l'fd ~ . . II 0 -

= 50> 
-= ~ 

= -
l1-= 

: 
: 

-= : 
a. 2...: 

, 

= 
= ND Qf(O()~ N'f)Q i(JtaJe'1 -= 
= l3...: 
: 
= 

-= 
= l4-= 

= 
= -= 

j4r-
: 

~5...: 
O~- = : 

-= : 
i6...: 

= 
= -= : 

Z7 -= 
: 

...: 
: I-~. -. --

ZB = '!l't ('(,.t1\,,~ fi'''''' \If('.c..;s~,,,-<-
= i-e'I) ISh- b '''"''(\ Q, "I ( t(a~ 

luaiu lIK /WDI = finE' 5Il1V rJ lL "'») 5(,d'·r.I'\Q~ST 
I 1.;10 ~ -= (£q : 

-
~9 : 

~ 

I 

-.3 laO 
I 

~2.l9(P 
'~~ = 
~I ,BO= 

iHOLENO l{ 
------PROJECT 

::::::-;; .... '- jlJ 14-S"-I . 
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12, 

13, 

tJJA 
17, 

'LEVELl 11""-
(Of c<lRE BOXEs N I A UNDISTURBED -

20, I vce METALS OTHER I I OTHER' I I 2'"' 

:/2, I I 

Ie 

LOCATION SKETCH/COMMENTS SCAlE: 

".:::r::T:::r::r:::r:: i 'd~.~ -' J' : , I : ,: " ": ~ 
~, : i , : ,I " , .. ;.",.i .. I I , . . . . · . . . . · . . . . · . . . . 

...... ~ .... " ••••• : ..... : ..... , •••••• 1 ...... , •• , .. : ..... 1 ..... ' ...... : ..... , .... : ..... : ..... , ...... , ..... : ..... : ..... : ..... , ..... .:. ..... : ..... : ••••• : ..... , ...... , ..... , ..... , ..... 0 ..... 1 
: I , , , I 'N I tip ~ I I , : : I : , : : : : : 

IT!'~-F'JIJ.1j,JllfII111JJ'II .. I;·· ..... ·: .'\ .. :: ..... ,:: ...... 
1
: .... 1 

, :", .. ~ ..... 1 ..... 1 ...... ~ ... ··i·····j·····L ... ~ .. ~ ... ·i·· .. ·; .. ··· .. !~···· .~ ..... : ... 4.~. ·····[·····1···· ·l·····j··· ··1······l ..... ~ ..... i···· j ..... . 
l : "j'" ··i·····~ .... ·t .... ·~··' "; .... j .......... t .. ·T· ·! .. ·:··· .. ·:··· .. ·:··· .. ·:·····! .... + .... i .... ·t .... ·:···T .. j .. ~···r .. ·(··j .... ·j· .... · 

I ............. ~: .... ::I:··::-:····L:::I:::::::~:~::~··~~~······: ::::rL k: ~:I::~:~::::[.~::i:~r::I:::"0~~[:::j:::I~1~r:::T:::r:: . 
...... :.;; ...... ; .... ).~.. • .... ~;-..... ;I'··: I: ~. 

, I: : I I : : , .. r .... : ...... j, ......... : .... , ... ,.. fnt]; C Mhi1~ ... -- : , , 
...... '1' ..... , ..... , .. , ....... ,..., ',0' : . 

...... l ..... L .. ,~.,' I >-, 1ff , : > ... -

...... ~ ..... :- ..... : ... 
: : : I : : I .... : : : i:", .. i.~: ..... ; ..... i ..... , ..... , ..... ~ ..... ,:i ..... :; ..... i ..... < .. ' ... ; ..... ; ..... ; ..... , ...... , ...... ; ..... ; ..... ; 

: Ii: : i I ... ." ..... , ...... : ...... , ..... , ...... , ..... ' ...... 1 

: I :.:' ::: 

ENG FORM 5056-R, AUG 94 
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· HTRW DRILLING LOG 
PROJ-ci 

ELEV. DSPTfi 

(a) (b) 

PROJECT 

m;SCRIPTIONOF MATERiALS 

101 

(CONTINUATION SHEET) IH~~MIJMBER 

1t1Yf~I:'r 
SHEET SHEET~ 

2 OFt:) 
I'filD SCREENING G!!.OTECH SAMPLt: ~~ Yr.cAL 'a--I 

RESUL T~ OR CORE BOX NO, :~lPLE NO. 8LOW COUNT RE~1ARKS'''' ieJ-
(~ 11 ~I A- i' (Q (g) Nhli1 J#Lt'1l); /tIt)r?-J 

46 

40 

- - -
1---'-TI=HO"'L7'Urw"'~~S~16-

--:-:-:::-;-:=--:;-:--_ .. _ ...... ---------........... -~ .. .. 
ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 111-~~:r PROJECT J INSPEfZR lbe-I scA~ SHEET SHEETS , 0'5 
IELD SCREENING GEOTECH ~MPlE NALYTICAL 

REMARKS B-1 .I-ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS QR CORE BOX NO. AMPLE NO. BLOW COUNT 
I'} ib} io} \'} J1,-- ~~ i~ (g) l.LIhrl'l l'itubc £llUn.l 10 -

NO RecouBl"1 AlaR i;t'tlVt5'R-'1 
y~ = jJ)ff!j ..: 1-- - - - -= PIli: 9fdAl61,Mh /"'''0 -,1-= 

= 91IrSS', pm;.:, pcy;ce, 40 1iOS = 1>treJ:.-br4{l/ll cliPt l.JoPT, 
-= {hilI ] -r - LV f?T = , 2-= 
= liD -"fICA = 

-= 
= I 3-= 
= 40 ~fa5b = 

-= = '4 -= 
= 1.90 -=r18l1 = 

-= 
~I{fl = 
S'l" 

J 5..;: 
~- - - - - -= .---_ .. ---

= 
-= = 16-= 
= 
= 

-= 
= 

17 -= 
NO KR'''V~ 1V1Jf2 lOiJ~ = 

::, 

-= = , 8-= 
::, 

= 
-= 
= ,9-= - -- - - --_ .. - -= PI II.' Slrme- fir /}/;lJVt = -= \A< J ({J.;(.RJ J IIf1 /J iuD 7,ILJ6 

~ir'1 
-

to = 
PI,OJECT 

IHOLJ~ -5=-/S-
ENG FORM 5056A·R, AUG 94 
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HTRW DRILLING LOG 
PROJECT 

ElEV, 

,,' 
DEPTH 

~I 

ill 0 = 
DESCRIPTION OF MATERIAlS 

('I 

H?~NUMBER , 
(CONTINUATION SHEET) I It s---z c 

J R 'v SHEET SHEETS 

L\-t nlsdler :. fJ't!OF"~ 
tiRO SCREENING GEOTECl-tSAMPlE t~YTIG.<J.L Q-j 

RE~U1...TS OR CORE BO;< NO. AMPLE. NO: BLOW COUNT RE:MARKS a-. 
tV.'E. !d!.. d- (~ (,) II 1.4,1.1 ~ h"A 

-1---1---

PROJ!ooICT 

~ _____ ~ ...... ___ ..... _ ........... __ ...... __ -'-H-lI-'!LD-_~"""O~~=L)""--__ ... _ 
ENG FORM 5056A-R, AUG 94 
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EI.£V. OEPTH 

(a} (1)) 

DESCRIPTION OF WI, TtRIAlS 

(0) 

ENG FORM S056A-R, AUG 94 

Aloft; ! W (ti fl:;rr- i Wf}rlllst-, ~~ F 

-eu1mlYlA PtItfl;1:J ) 'tim,.,. //llirol . 

- D i () l?taill}j .' t> /Pf11 
. ~ W(.JlltitJb 7ulttrV 

1---1--- -

LjD 
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HTRW DRILLING LOG iDISTRKOT Rot: ~lD 

12. 

113. DEPTH I I 

tJJA 
i 14. TOTAL DEPTH OF HOLE S3"'; () I 

, ". ~eu' N )APLES 

, 20. SAMPLES F<;!j , 

~ 
122." I F HOLE 

-
~OG 

rlWllmn 

"DEPn; N Or eN ""-11'\ ~ 
'TED 

TERlEVEL: 

_ 19.TOTALNUMBEROFCCREBQXES "'fA 

"\{ :iJ i'f :-fi.l: 
METALS OTHER~" Wiiliiiiitl Of HER , I 1 21

.
110 

i 
, 

i······~·· .. ;····; .. ··i·····,·····~·····;·····;·····i····, .. ~ .. ···;··;·····i····~·····,······,·····;·· .. i .... ·, ...... ,·····, .... ·,····,·.······,· .. ··,·····;·····' .... 1 

..... , ..... ; .... i ... ;, •.... , ...... , ...... ; ..... i •... i .... , ...... ; ..... ; .... ;i ..... i ..... i •.... ~ .... ; ..... i ( ..... " ..... ; ..... i ..... i .... i ... ~ ..... ; ..... j ... '· •• r·····i 

• .: • .: ..... , .... r.... 1 , 1 ; ..... : ...... , ..... ; ..... ; ..... 1 

, 
; 
• 

I .. :-.. ... L ... , .... , .... : ......... l .... .L .. L ... L. .. L ... ~..... .....;. . ' ..... , ... "". . .. .. 
; ::.. :..::: .:' ~. . 

: ···j .. [, .. ,:-+;--:J:"'lJ··tY. .. :,:::i·;;;;;!!;·, .. : .. L:.·:: .. :.:.::.t ... ::::::::: ... :: .. ,:: :::::~ 
.... . , .... ~ .. ~ .. C ..... ~.'.~(... J! 1 1 : 1 : : , • • I. ' ... ;, .. 

ENG FORM 5056-R, AUG 94 
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12.6 

\2.0 

PROJECT 

ENG FORM 5056A-R, AUG 94 
I HOLE 1a-5?llD 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

- 1'N$eECToRlc"me~:1s-c-:-'h,e£-- SHEET SHEETS 

, OF] 

14() 

-' _ t--
g 

_D -t-lP>:;..1",-,,3::....;.4-J 

'- --

80 
PROJECT 

ENG FORM 5056A-R, AUG 94 
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\ 
PROJ"£CT 

HTRW DRILLING LOG (CONTINUATION SHEET) HI~:S:Jlt 
--~~--~-~I'~~SP~EC~m~"-,--,--,---,--' ------------k~ME~~. ~>.~ ... ~S~H~~' 

ELEV. DePTH DESCRIPTION OF MATERiAlS 

l5..!!' CCXynAiJ.C. Rom 
prdl~USPlU1e.., 

~ Ji ~ selieY ·1J<",,,,7 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
PROJECT 

ELEV. 

(.) 

DEPTH 

(b) 

-= 
RtI'(.o~ = 

0 1 ~O = 
PROJECT 

DESCRIPTION OF MATERIALS 

(0) 

ENG FORM 5056A-R, AUG 94 

IINSPECTOR:y I-k> e \seJ).er SHEET SHEETS 

Soq 
REMARKS 91 J 

~ I'h l\ ",,- ., I : l' nm. -\' 
IELD SCREENING GEOTECH SAMPLE NAt. YTICAL 

RE~LT" ORCOREBO~O. F,PLENO. 8LOWCOUNT 

(d)....!:> ~) ('\ - (f) (g) 

I 

HOLE NO ~ • ,trs-, \.0 
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i PROJECT 

I 
F'IEV, 

(e, 

DEPTH 

I') 

OESCflJPllON OF MA TERIAl$ 

1o, 

ENG FORM 5056A-R, AUG 94 

lElO SCREENiNG GEOT£Cli SAMf"lE r~: YTtCAl" 1< }.-
RESUI.. T$ OR CORE BOX NO. ~PLE NO. elO\'V COUNT REMARKS .v Q 

{-t..6 ('lI.. cr • . I~ (g) l.LI.'htllJ J tMi t1--uitl 
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HTRW DRILLING LOG (CONTINUATION SHEET) H1A~~;1 
PROJECT 

I'NSPECT\; ~ rhW SHEET iSHEETS 

"1 OF, 
lELD !It:REENING GEOTECH SAMPLE rNALYT1CM. 

REMARKS ljt ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO. ~~PLENO. BLOW COUNT 
(0) (b) lei ~)o. ~(r- (~ (g) lmVl.S~ -50 - s: t'f =--= IJO~ 

= 
NO Etc\) v~ 51= IJ01(ec JUB'1 '-:: 

= 
-= 

=-
IS' 2 =---:: 

=--= 
=--

5 3-= 
=-= '---

= 
mJjJ) })f4W'fJ SII t:.f-Cltat I 5' 4 = 

(Jb ~ '-:: 
ira.cfl £tUrJe..9ltlv,J'of) ~4~ I = -= W67 

Rli'~C!'\ 
=- ~ 55=-

15''' I 
=- 1>01f.':>tn OF 'B62JJJ~ (J SSI 
=- ~ 

-:: 
~. -

- 6 = : .:J-_ 
w<tlJhey;' OlJ8fQ\Jr -5/VM 2u4 

~ -) = -Gttm(Y)'J;!mDi~: ~ -:: 

= -PIO Ho.i1tUj; OppY\ ~ 57"::; ~tn(J~tr- ~.j}·lMto lfflIli4Srs ) f-.. ::' 

=- rLj-SS-JIlYI(;(I'&-l.3')621S1O Ih.v(,~ 

~ -:: iTLS-5.B _/ttS-IW(l2-.4- 13..4?OUS1D ihllll!1 -

tht{tI l' ~ 
58 =- trw -2i(J1/5-'{JOC,· D·U.D)n 1S14 

--:: In.s-SB -I1H--IlP(:I.'-/.()-J..S'L 0)6 nS16 CNfvlltM 
=--= ""Tl.S -$ -/~S"-tlt( »1.0-3t).O):>UZ1b ~1\-n.w.1l::O ub( It1> 'P It ~ : =- TiS-!,O -1"'-1 ~ {4~, 0 -S[),O)tl Lmb ~a--I'II)G : 59 =-'-:: 
=--= -
=-

~ 'bo =- L 
PROJECT 

I HOLE ~ 1ts--1'(O 
ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG 
1. COMPANY NAME 2. DRllUNG CONTRACTOR 

EIV.$()L / :xtvC. Ztl13tf.fl E,NIIPtIJ,.,II1/EVTttL 

HOLE NUMBER 

IA-5-1'1-
SHEET 

1 

SHEETS 

OF (,., 

AND SAMPLING EOUIPMENT I vJ I ."i' ' &TIC. S 
9. SURFACE ELEVATION 

f----------------J to ~"":t.1I 
1-_____________________ --1,:;'.,0 ~AT'"'EST.\OARTED .... ,." ... ~ I 11.0ATECOMPLETEO ,"""Jor' I 0' ..,v ,..., Id-~-ID 4' ljStylr, 

12, O~~RBURDEN THICKNESS 

iJltnll't !J(ff b=1Jl'nDt\+el t7U 
15. DEPTH GROUNDWATER ENCOUNTERED 

IS'[;" 
13.D£:PTH DRILLED INTO ROCK 16. DEPTH TO WATER MD ELAP

N
; "ME AFTER DRILLINO COMPlETED 

14, TOTAl DEPTH OF HOLE LI ~ • 0 \ 17. OTHER WATER LEVEL MEASUR~7f\S (SPECIFY) 

,. GEOTECHNI;;-ttWLES - I UNDISTURBED 1'9. TOTAL NUMBER OF CORE BOXES "I A OISf\JRBEO 

22. DI$POSlTlON OF HOLE 

C\l"l"l'Z~"$ 
P'ILLED 

METALS OTHER {SPECIFY) OTHER (S?f:CIFY; I OTHER (SPECIFY) 21,TOTAL~~~ 

I - RECOVERY fIl, .. 
20. SAMPL!=$ FOR CHEMICALANALYS!S vee -

MONITORING WELL OTHER {SPECIFY) 23. 'PNnUR~ OF INS'IEcrOR I / fir; 
f- ffl}f IJ Lilt(' K / 

LOCATION SKETCH/COMMENTS SCALE: 

::::::::::::;: .... :.::::l:::::::·:::l::::::·:··:::::::r~~I:~f~:I::::I·:::F:::j:::::r·:::I::::I::::T::::r·:::r:.::I::::I::::r1:~L:: 
>< ••• - t·····~·"· ·1··· .. t .. ·t··· r'" "l' ····~·····i·····j·····t" .... ~.'. '~""'1""'~"'" t· ···r····~·····~···, ';"'" 'r····: ..... ~.' .. ,j·····1· ..... ~ ..... i ,. ,., :' .. .. 
...... .,. ..... ~ .... :. ··t· .. r .. r .... : .. ·· T····~· · .. ·t .... :·· ... : ... ·: .... ·t··, .. ·· T" .. ~ ..... : ..... ~ .... T" .. T .... ~i·eJ6fCh .. ·: .... ·: .. · .. : .... · , .... . 
::::::t.:::!:: .L::L:: r:::1 :::::1:: :::L::: l::::: l::::::::::::I::: :l::::TTj::t:::I:::;. i~T~:I. ::.1 :'LT:J:::::::::::::::::L::: 
·· ...... ·····~·····:·····: .... ·······f···· .. ·····:······ .. ··~· .... ·r .. ···~··· .L .. ·j .. ·········I··· .. ~ .... ·I·····j·· ~~l···:····-····· r····~··· .. ·!········· .. ······!.···· 
""" .j ...... ~"" 'j"" .~ ..... ~ .... ·t·····;·····:····· j·····t .. · .. ~· .. ··; ... '~""'1"'" i···· ·t·,···~·····~"·,·~,,, t,·,· t .... ~ .. , .,~ .... t" ,·t" ,. t"·· .; ..... ~ ..... ~ ..... . 
·······j"""~""·j"",~ .. ···~··· .. ·~··· .. ·j .. ·"i~/!~t~··~·····: : ,;"""~".,,.; ... ~ ..... ~ ..... ~" ; ~ .".i.. T·· .. i· .. · .. ~ .... ·~·- .. ·~"-"1'···· 

Il!'m,iif1I~i!tjI~k~~~n~!1 
::::::I::::I::.:.· .... :;: ... :I::::I::::I::·j· .. ·.,:: .. I:::.:::.::I:::.:·:::::·::· .. ::::::::··:::;::::;:::::r .. ::::::.[····:l:::·:'::··: .. ·:··I:·::;:: ... ·:::::·:::::;:::::. 

:::::::::: .. : .. :}:::;::::I::I·::F:::;::Ji~~iX::I:::::::::::::r:r::TIJ:::,::::i:::T:::r::I:::::::::::::J:::::· 
~":---~~:~' ';~;:.::~. ~ 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG HOLE NUMBER (CONTINUATION SHEET) 
II11::6:n PROJECT 

.. 

1'~JITb.EJl('"c~~ SHEET SHEET{ 

2 OF .i 
IE.W SCREIi:IiING GEOTECH SAMPLe. rNALYTtcAL 

R=MARKS "'-, J ELEV. DEPTH DESCRIPTIOK OF M4TEH/AlS RESULTS 
OR COO~B~NO' ~Pl.E''O. BLOW COUNT 

(al (h) {c) ~(3- (n (0) '\ ~(). s li:ltk LOl.lm .. _ .. 
0- .see = .:::. 
= NO (6(O\J~ Ala ~ :w~ ~ 
-1.:::. 

= = -:: 
-
I-- - - - --2= 

"-: t::!lI ~ A-sl\. WClC:O. btrU-t 40 f'as ~\9" ltOh57Y 
= ~fa.oeL-,SA1VO, ~tUIlC. .:::. 

= rY'o.,\t-e(j rtxrH6'"1s/e1)I.s~- < 

3= I::tVW(\ tt~ 1'1. of'l, f\lC>lST "-:: 
IDO 9JCjtj = .:::. 

= f..hqnB Vl5j=rIlFl -
4.:::. 

: ICID 1.0 833 
= -= 

~~ 11 = eo ";f-DSC/ 
~. 5.:: 1--- - - - -= = -: 

NO R.ewu~ /olD RP rvi.l~ : 
6..: 

: 
:: !- - - - --: 

P'lIP S~M ~bolle, -

7 = -'-:: wi F(rJ{; + touCH too ::j-o:=t3 = ..: Sf\1'JO I s:nff, j'\'I.otSi' 
-

\t1qha ~? 
--

B,,: 

'8 0 7:f3~'} = : .. 
-: 
: 

9_ 

= = 

I 

~ 

Io~ 
.. ~ ~!t~ 

-i 

80 -i 

10 ~ 
..... -

I PROJECT .. __ ..... . 

ENG FORM 5056A-R, AUG 94 .~---
__________ =r0._I.._E_NO ___ _ 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

IA--s-I~ PROJECT 

ELEV. DEPTH 

(b) 

10 -

= 
-= = -I 1-= 
: 
: 

-= : 
12-= 

: 
: 

-

::t-- --

DESCRIPTION OF MATERIALS 

(01 

13-:: fl.JJ; ('lJnhOlJ~ i?I>(Yl 
:: 'Pft'..'/I ()l)5-ptUle. 

-= = 
14-= 

= : 
-= : 

Pl~ 15-=1- _ _ _ _ _ 
de" : 

: 
-:::. 
= 

16~ ND RI5-CO\J~ 
= 

-= : 
17 -= 

: 
: 

-= = 
I 8-= 

::1= - - - - - -= fi": .$tUnt. ~ a1>o U G 
-- I : ... WI W(J"-V, W!77 
-

19-= 
: 

= -

?.e':~ = 
~l\ Ilo = 

PROJECT 

ENG FORM 5056A-R, AUG 94 

l!i:lDSCREIiNiNG GEOTECH SAMPLE t:~LvrICAl ~J 

RESULTS OR CORE BOX NO. ~AMPLE NO. BLOW COUNT REMARKS 1>, a-
II)\)'- 'l<1::\. ' (~ (g) '-Ulfl. .... 

NO R 

90 

lIlo 

IJ"O -::r420 

I
HOLENO 

1A-5=-J7-
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HTRW DRILLING LOG (CONTINUATiONSHEETj 
PROJECT 

ELEV. 

(,) 

OEpn~ 

~I 

o 

DESCRIPTION OF f/ATERIAlS 

Ie) 

Nb Rewo~~ 

- t=i.!J: £Drrhou to j'i1>(h 

,?feVlOC>S l'Wle 

- -

ENG FORM 5056A-R, AUG 94 

151.0 SC~EENING GEOTECH SAMf'lE 
RESlIt.. TS OR CORE BOX ~O. 

( B 

\00 

NO 

HOLENUMB~ 

'''-rIL 
: SHEET SHEETf 

.: "'~'oF' 
¥TICAL 

PLE 11."0. BLOW COLINT 

(~ (gl 

• HOLE NO 

. __ -'--.... I-'-'A----'-S~-(--'-l-__ _ 
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HTRW DRILLING LOG 
PROJECT 

ELEV. DEPTH 

(a) (b) 

PROJECI 

DESCRIPTION OF MATERIALS 

(c) 

ENG FORM 5056A-R, AUG 94 

(CONTINUATION SHEEn 

J {NSPECT~~ . • "__ / 

V II el.xh~ 
IELD SCREENING GEOTECH SAMPLE 

RE~~LT~ ORCOR~O~. 

HOLE NUMBER 

11\-5'-'0--
SHEET SHEETS 

NALYTICAl 
S OF ft, 

SA,MPlE NO. BLOW COUNT 

(~ (g) 

I

HOLE NO 

JA--S-n 
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I'M~~'V" kJIz:,e:lJchw I SHFf-i ' SHEET:: 

---"---- II'"'-oF In 
IELD Sru .'OTECIi SAMPl. NAl \'TICAl ELEV" oe:PTH DESCRIPTION OF MAT~AlS RE~ TS OR CORE BOX NO. SAMPlE NO: stow COUNT 

REMAAKS "i-la) (') (,) \i?I1..- '(f) (g) ' .... 1\ _ ~ lnJl\1' ..,0 -
'-' S-tf 

= -= OO!12J 

NO P.e Ir -LA = No ~-elOlJTJ(Vf -
"11-= 

:. 
:. 

-= -
'12= "-= 

= -= :. 
"(3: "-: 

:. 
--= :. 

~~ 1(4 = 
~ 

= tJ.Pf" FvSA-1 fC) '14. c> I 
: 
-: 
-

If 5 :. 
~-: 

= -= No~r : 
- (I.,I(aii1er! (fll/IJ lS)lollJ3o"r:: .,s-; 

I- 33.0 S~ t:A.5f t s.u f\ e'1D 
::: 

I- Itv/-t 11l-S--f} MJJ (ItvSOI.I a {hOVr;;v I Ill", '<-' :: 
-: ~ot65) 
- _ J{UYl-fJl ff-it> (12.:81>. AoAI~J) 

"17= '-= rLJ -$$-IA-.P1l (J.(s -2.3)ml-l£> "'~I.P" = -n..S-SB -1fl-;}4~ (1841-''1 I)m)'lL> !«l¥a1Zlt1 -= ,u -Say, H-S--r+(:!l:~ -tI.!> ):m'UD IfItth~ : 
"8: 7l...5 -Sa _,II-.t'-f'l-nl1- 'J.I~)n~1-'/) ~no 

= PI 0 R. Ul-il iJ.i.!f : 61J:fYl = -= &tUl'l(lll'l- ruu/J/ff(! awYIJI'l1 -

"'9~ 
= -= .. :. 

-.E~:' 
PROJECT 

I HOLEjt0 7-I -S-J 
........... ~-0 ENG FORM 5050A-R, AUG 94 
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1~, D~1i STARTED 111, DATE COMPLETED 
f-----,.-------------~~--1l"'lIl .. \() \ ""'"' '.1-\~,-tI'\-:>'" 
~2. OVERBURDEN THICKNESS 

MII1" 
16. DEPTH TO WATER AND ELAPSED TIME AFTER OR!LUNG COMPLETED 

NJA 
13. DEPTH DRJllED INTO ROCK 

. 

14. TOTAlOEPTH OF HOLE 

~S.OI 
17. OTHER WATER LEVEL ME!A$UR8.iENl'S (SPEClFY) 

Nt" 
D1SruRBED I UNDISTURBED f 19. TOTAL NUMBER ~l~RE BOXES 14.. GEOTEctiN1CALSAMPLES 

141 .. 
20. SAMPLES FOR CHEMICAL ANAL YS1$ voc METALS OTHER (SPECIFY) OTHER (SPECiFY) I OTHER {SPECIFY} I 21. TOTAL CORE I 

, - -:...- .,_. - I - I RECOV'fIJA "i 
1-:";;;,"D:;;;ISPOS=;;;ITI(J=N"'OF""'HOlE=----+---;;BA::::C:::K;';'FI;;-;LlC;;Er;D-+"MO;c.N:;;:,TOR~jNG WELL OTHER (SPECIFY) 23. SIGNATURE Of' INSPECTOR 

nQ.' ...... II:.... -

LOCATION SKETCH/COMMENTS SCALE: NT S 
·¥.··'limiilij··~;·~··b.Of.·iii.irN.~'·~·M;T;;j"·'·"r····:····r···:· ... ,,"' .. , ..... 1'., .. ; ..... , ..... , ..... , ..... . 

lTri9lJE~]JFldEI+i11tJi[1111E 

.. ,.,"; ... m; ....• , .••• .,. ... + .... ,., ••• , ..... ; ..... !,.,', ... ;_~ .•. ' ....• , .. ., .••..••• , ••.•• •. -t\.t'J..;whft:#;.'CIrJl, .... t:;I·., ... , 

· .. .,··I· .... ·f·~··I~,,·t· ... ·r-·· .. F·.L .. ·;· .. ··;····T~t:j··E~kmll· .. ·I· .. ·T··.1.·+····;., .. T~T-~~·:.I···+Fl··hl 
PROJECT TON. J,.F ~ 13I1ffALa i),1;S7W.Il:.T F"()S~p fIt<J::rtSGT I HOLE NO 1.1+ -S'"' ..... lk J 

ENG FORM 5056-R. AUG 94 
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F\ IJ: Q~f Sn· \)(OWI"\ 

C\~ I ~\An I WOO\;) I 

emueJ t tOOJe: 1('1\0\ \T 

ENG FORM 5056A-R, AUG 94 

--.--j-----t 

I 

i 

tab 

,;; , 

t 

jHOLlj; 0 
J ...1 t -S-:1.£ 
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r-;-H=T=R~W~D~'::;;R:-;-I L;-;LC-;I;;-;N=G:-;L----:;' O~G=-----·····------ -~HOhi'NC'j..NU=_MB;..:;;-R • -AI 
(CONTINUATION SHEET) V..--~ 

PROJECT 

ELeV, 

(.) 

PROJECT 

DEPTH 

(0) 

• 

DESCRlPllON OF MATERIALS 

(,) 

ENG FORM 5056A-R, AUG 94 

J INSP,CT0j( U .I":.>li~ SH;T OF ~Em 
IELO SCRc.ItNING GE.OT~CH SiV"PtE ~"t\i"L;;;;r:I""CAL;-r---r----'-"'----="'-'Ic'-~-
RE3Ul~ O~CORES~N,:- AMPlE NO. BLOW COUNT RE1AARKS pc () 

~ U "" C (Q f!J) I "' ...... _ n..L d. h..~ 

• 

., 
! 

lHOLE NO Co\. 
• \1:\...0-10 
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HTRW DRILLING LOG (CONTINUATION SHEET) 

ELtN. 

1'1 
eaPTH 

(bJ 

0 

2.1 

a.2 

as 

76 

DESCRIPTiON OF MATERIALS 

('J 

NO 12f(OU~ NO rzt IJ~ 

12e"'fUrA't. (I) .;1.".' _ 1----1--

~~ tJr btx"YJ" OIr.o' 
N61e: -
W~ WIle"'(' .. 6tJettAJr I ~ 
S'l'trw\pl. 10 /j/lrlItrut'J'IA'J) 

PLENO. 

~ 

27 n.r SS-/4t'/)(.6.1.3)l.l.O\O 
7£J-~13 -/flr"/fJ ll&"IGl') bUblo 

7LJ-Slj l~r-t8l.1C{"'UI')j)W\' a_II II = /(lb/{U~ Of N 
~ 8 l.J..SIf !IINe (l.t.- ~.ljOUcIQ Ihql\j3 

- 7 lS-;jJ IA.N~ (4-r)6~1() lh41l ~ 

¥.- I SI-- Reft)StfL etr4L11 ~ 1 V f /n4 

~ f N 6 NL1lJt SClI'J t"f\CoCJ\lft'YI1J~ 

En: 

BLOWCOUi"r REMAR'" 81 (} 
(0) 
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i-________ ~J...s..IJ •• ~-lL-~~---~~~_~'__'____lg' SURFACE EI.EVA110N 

'--------------------+.-n;r:!:;jV~I;,:;-fl-;;;_;:;;__-----,,-;-;;===--------i 
1' _________________________ -I'ODATESTAfrrEO 1~-D::E:OMOPLET~O.-1 I 
r J ..f 1.-1 n .;I: 3c!S" CIft-. .L ., ml "11 _ I 

12, OVERBURDEN THICKNESS L 
ll'l'S' 

13. DEPTH DRILLED INTO ROCK 

14. TOTAl DEPTH OF HOLE 

18. GEOTECHNICAL SAMPLES 

~J", 
20. SAMPLes FOR CHEMICAL ANALYSIS 

22, DISPOSITION OF HOLe: 

lc.uTT:""'$ 

DISTURBED 

voc 

BACKfiLLED -

15, DEpTH GROUNDWATER ENCOUNTERED 

S~ft· 
16, DEPTH TO WATER AND ELAPSED TIME AFTER DRILUNG COMPLETED 

N1A 
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) 

N/lt 1 UNOI:URBEO \ ill TOTALNUMBER:r;.REBOXES 

METALS OTHER (SPECIFY) 1 OTHER (SPECIFY) I OTHER (SPECIFY) I 2L TOrA~~~E 
: I I REeDV."... % 

MON1TORING WELL OTHER (SPECIFY) I 23. SIGNATURE OF INSPECTOR 

I 

LOCATION SKETCH/COMMENTS SCALE; NT S 
.... ,,; .. , ... ; .... '; ..... : ..... ; ..... : .... ':"" '!"'" :;_"";"" ';"_"~""'!""':""'''''''"': ..... ; ..... : ..... : ..... ; ..... :" "'; ..... !., '''':''''':'' .. , '!' 'u.:: .. ".;, .. ":' ..... 

: : : : : : : : :: 'i.t>-tf\;~:::::::::::: - ; 

• ••••• ~~·.i ••• El •• ·.:.·.II1F! ••• J •••• , •• ] •••• lt •••• i •• ] •• ·I •• ]~~·1l }],: •• ' •••• [ •. 
.... "'f " ... ~.",.~ '···t····~·' "'f:'" "r' ····~·····1·····1'··' 'f·····~··· .~ ..... ~"'"i''''' 'f" .'.[ ..... ~.' .. ·1· .. ··;[,· "'f' '"'f''''' ("T,·,·t· ,. Of "'~'''''f'''' ·1·· .. · 

:::::::r:::::::::::I':--:I-::::r::c:::r:::I:::::r::::;::::::I::::'1-:: r:::-::::::::::::;::::r::r:::r-:-:I::::l:::::l:::::r::::r::::;::::::I::::r::::j:::::r::::: 
----- --l"'" 'f -- -' 'j' -'" ~- -'" j" ,-y' ---f -- --+--- j- --" 1- --, -'t' ---'f' -- 'j- -, ';-----':------f' -" ,!"" -;----j ,- -,;. -----i -----i--' --1" -- +---t'" -f -, --,t ----- j- -- --1- -- --

--'---r"--:::::::t-::'l::,::I,,-:I':S--:-~::L'--j'--:~:::CJ-~r,,::j:~:::--:--:::l~:r:~'4:::::!~:::-~,r::::t-':-~:::,:!::::::::::-r-:::: 
: : : : : :.:;:11 : : : : : : : : : : : : : : : : : _ : : _ : 

"""S'M»J'\""'~"~"'!""'~""'~""'i""'+""'~''··'~·""f·'·'·'~···:·'~'.·····~·'···l·····?··'··'~·'""~"""~""'i""'f""":"""r""'~""'~"".~ ..... . 
- r;> .. "." - , - : - , , - , - - - - - - , - - - : - - : : : : ', .... ,~ ... ~,,~ ... ~ ..... ~ ...... ~ ..... ~., , .. ~ ... , .~ ..... + ..... ~., ... ?", ,. ~., , .. ~ ..... ~. ""~'" , .. ~., '-' j"" '~""'+""'~""'~'" •• : •• "'~"'''+'' "'~""'~"'" : ..... ! ..... 
j·~i~~~~~·;·~·;:~j:~~~~~1··~~ 

I '= P","R:---:OJ:c::E-=-CT,.,.11,.,.~-:-tJ--:-. -:/..F~-..,..t3 __ 1i\_La_n_:z;s_-m_rc:._r_Fi._()_.s_~_,,_p_R£o __ ::r_6_c:._r __ -L1 H_O_LE_NO-,-~YA S-~ \ <1 
ENG FORM 5056--R, AUG 94 
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'HtRW DRILLING LOG (CONTINUATION SHEET) 

H\tfh ~ s-'/t.o'i7r .• 
{L~~ !.jv, 

; 
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HTRW DRILLING LOG Hi! NUMBER Cf (CONTINUATION SHEET) 
-S'"-I PROJECT 

I INSPECTOR ~ \W~Schm.-' S",ET OF 1;EHS 

IELD6CREENING GEOTECHSAMPLE ~lALYTIC"'L .11 J (f ELEV" DEPTH :JESCRIPTION of MATERiAlS RESULTS OR CORE eo?, ."'10, AMPLE NO. BLOW COUNT ("~ 
{'I (b) ('I ~~ ~ ~-. 'm (g) 11.-.." ~ f1H'd 

10 - Co~tII~ "Ii'CIr\ WBVlOUS .... : 
f.:>Qj\f! , -

: R ~IJ h· bf4W111 l'14&f -4- SI tt, 
tJM\¥~ S1D Iftlfl 

-, 1-= jNl.lle I (t 1ft) ,-fra. U; li'J.!b-
6qs~ ga : 

: A"\'\~ <of ~m..lfel L SOPT. -: 
rt\O tJ-r eel...) -

12: 
"-: 

icb50 L./D : 
-= : 

13 : 

~sqh 40 "-: 
-

-= l£,tfbrn II" l>DrrAJ'I ~ ~ ~' 
: 
-14-= 
: 
: 

-:. • 
-

/5 : 
• "-: 

:: 
-= : 

/6 : 
"-:: 

-

~ Nb~j , . 
- -

17-= W~ !O~lAl7,tJOf 
:: s~" -;j .D.~~ ~'fSI1) 

-:: Ttl -'SHA-s:;q lo.o .. ~ oz.t(~\o Tl() I, It 
I 8 :: "'(I..J -S13·.-,F1tfllO-$'"-II.r) Ol-l£)to NaIlVt 
': 7t5-S1?-IA-r-ft(~'S-_14'~'h~ij\b SCI. .~ 

: "1L r -SQ.V!-f..,..,t t.O-t..O·)02-l~Ie. Hl(jh!> 
= TLJ ~'O -IA-r-;f (LI. T- s: r JOUtlo H1q h d' 

19 : 
-: TllO lKltliff/= tJppf'r) 
~~/mA11/ llit.r:IHtJ: (anij 11\1';'-
:: "* In' /I,-r-I" .]4(/$ /AI$" COf\'Ilynl!tl ~ at1 AI 

PfI~hl!f1 ~4 'IHOt~~~ tt .to - .. 
ipROJECT 

ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG IOISTRICT RV-hllD H/A';:~o ' 
i 1. ~AN"J'I :IIVC. 1

2
., EHIJpe6#JIIIENT"IL CDI!f. SHE~T OF S'STS 

3PROJEC~~~.!.\L~f·'v ·"·'!.-'·1!?O!1~'" .~ ~fi_ 7tH" , .. A LF. '7'1)'1.1 •• jNY 
'i~mowrw"~ 3'''''; Sr.ly 09/2. I" (,. t, 2~ DiOFOR1':.. lJ",_r.>"" 

7. ,'TYPESOF':"'~LL'NG i!/,/ s' :z.:::::.~ 'N~ \' nJ(" E:: 411(,32..8 
~ ______________________ ~9SUR~eE (,,21311 

f---------------1 '°z1'''t/ao 13/0 "';.}~'iho IS.~.., 
,12.' 

Z. '1, 2. I 
i 

13. DEPTH OR1lLED 'NTO ROCK 

~/A 
14. 

35'.0' , LEVEL "'" 

". 'NJA - ".TOTALNUMBEROFCOREBOXES "'fA -
20. , voe METALS OTHER,' OniER , 'I 'I ", 

HU, -
~HfXE 

, 
-

LOCATION SKETCH/COMMENTS 
. .. ................ ,.. .. ....................... , ..... ,. : 

...... ~ .... ·i .... : ..... ; .... +...... ....... ..... ~.: .... ..... .. ... ,... ... .. .. , ..... , ..... , ..... ~ 
...... : ..... ; ..... : ..... L ... : ... )...... ..... ..... ... .. .... L . ............ : ..... c ............................................. : ... ;.... : .... . 

..... ; .. ). ..L ... : .... i .......... ~.~ i.$.':r:II:~T.r:.At. ...... ; ...... ,... ..: ........... ,.... .... .. .... :.. . ..... ; ......... .. 
. . "'~ . . .. .. 

......... L. : )<' .... :.4= ... ")-:; V- ~.L' i·;>< ..... ;'7'.:.).::. .. [>c ... ~....~ ........ !.... ... · .... ·i .. · .. ..... . 

...... : : .... •. ; .......... j..... .... > ......... . ... . 
I ...... .,. .. ·· ; ..... :n' . : ............. ~ ........ S .... ,...;.. '... ; ............... . 

~l 5 ~.~~ : ,.. .. 
1 .. ·· .. , .. ···" .... ; .. · .. i .. · .. ~V~~~ .. c.; ... ~; .... i.· .. "· .... , .... i .. ··.; .... ~ ... ~ .... ; ..... ; ..... ~ .. ; ..... ; .... 

: n~P~, ? I .... · .. : ...... , .. · .. , .. · .. ,· .... , .... 
: , ' I ..... l"" : j : III 11.1,0 l ~ 

1· .... ·7.,. .. ··: .. · .. ; .. · .. ,·· .. ·: .. ·· .. , .... ·; ·;· .... ;·· .. ·;··I~~·~~ .. : .. ·~r:··.: .... ; .. ·: .... i .... ·i .... ··, .... ·;· .. ··: .... ·;· .... ·1 
. ; : ! • : j . .. • t ~+ ... :~ ... ;/\1: :;j:7--·ric="!:1f .. ' ..... ·t..· .... ·~ .... ·· .. 1 

:::::::I::::,::::r:::r:::r:::r:J:::I::I:::[]::: \ : ios.j : ,:~~g: ~ : ; 
::: ; ;ii" ~ h;,c.. .~.: 

· .. ·j·'[· .. ·1 .... · ..... ,,'y~.~ ..... + .. <;;. /:" ~ ~. • ... ·t .. · .. ~ .. · L. ... ! .... + ... 
........ ; .... , .... "'X' ./A;/:1<... -v,';: .... ; ..... : .•. '-:.. ~, ........ ; .... , ..... , ..... , ...... ; ... ; .. , , .... 

....... !, .. L", ". ..... .... ! .... ~·P.i~~, .. ~·k .. ·!·+T .. ,""'·...I 
i· .. !· .. ·, .... · .. · .. ·:.. ...... .... . ... L,", " ,):"';',\[.; .~ ~·· .. " .. "r·!'~""; .. ..,', ...... (.: ..... ; ..... : ..... 
'7?JA) LF- 3!J'fr~l..., V~ • FUSIZAP f'ltcu_.:7 I HOHO IAS.2-() 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
PROJECT 

1'1 

/ia" . 

DEPTH 

Ibl 

= 
= -= -

6 = '-:: 
= 

DESCRIPTION OF MATERiAlS 

101 

~ NO fl.Sc.oVlUl.y 
-

7.::. 

= = -= = 

j'NSPECTOR 'D. PI) ff 
IELDSC~NG GEOTE~~~lE ~~ALYT[CAl 

~lLT.S ~ OR CO~V~O. SAMPLE NO. BLOW COUNT 

Idl 'is lal 13 (~ (,I 

SIOO 40 

HOLE NUMBER 

IAs:zo 
SHEET SHEETf 

2 OF S 

7 

8'::'~_--~-----------------1------t-------t----t-----r------------~ 
= Btu : WASTE ( .... .51\ -:lJIII" J 

= 'B~((J ,",~A,1I6L CoLA--' 30 
9 =1. , ~ 
--::f!- .LO().st; I WET. t----+-------"""1' 
= --= 
= SS20 30 

~. 10 = 
PROJECT 

ENG FORM 5056A-R, AUG 94 

SI\T. 5513 

IHOLE NO lAS. 2.0 
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HTRW DRILLING LOG HOLE NUMsER 
(CONTINUATION SHEET) I AS: 2. D 

j'NSPECTOR 1:). f 0 ff_ SHiT 0, SIi$' 
PROJECT 

l ... t~SCRI NG GEOO:~ECH • <Ii'NAL=YT;;;'C"'Al"'~-'-;I-:M=1:::-,,";-p-'n~:; .. =T.I:=c.=-
D!:.PTH DESCRIPTION OF MATE.I'I.IAlS TS OR C OX NO, AMPLE NO. SLOW COUNT 

1'1 Ib) 10) (d) 'lS (" g I~ iJJ) COoJlt :s 1------+-'" Oi)-:::l···------"'------+-.:.'-"'-+--""--....... -t.-~__t-::::-_t_-----''''"---

leJf.:9 

= -= :: -11-= 
:: 
: 

-

I -

:: 
-= -

13-= 
: 
: 

-= -
I :: <-= 

: 
-= : 

" ,: o '-:: 
: 

-= :: 
16-= 

: 
:: 

-= -
I : 

'-:: 
: 

--= = 
18-= 

:: 
: 

-= -
,9-= 

: 
= 

-= i 

I /'l" 1110 :: . i 

/ 

~.TECT IHOLE NO 

~~~~i;A~~------------------__ ----_L--__ JA~10 ENG FORM' , AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) 
HOLE NUMBER 

lA5.20 PROJECT 

• 

"b. PofP 
It!;:o 

lal 

~ELD ~~P!NG GE01~~1f*tE t"NAL YTICAL 
R~~" OR C?BO; NO, ~SAMF1..E.NO: BtOWCOUIfr 

(d) ~ lei '8 • ' (~ (0) 

DEPTH DESCRIPTlON Or: MATERIALS 

(b) (e) 

t)1t . 

5133 50 

5SI"l '90 

ITPIT5~';!;O&JTc':~CT!r",Bi(J"'---J-j,--__ ------ .~--'-- ~~..L-__ •. _. ···--'-,1 U.HO"'LrE"'N·O'·--}-A-S-.-2-0-··--

ENG FORM 5056A·R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) I~U> 
'PRijJECT ············'IN$PECTO" 1). ('off SH

S
. OF SilTS 

.... I FIELD;;;;" NG GEOT~~ECH ~ALY1lCAl : I ""~~"T%C. 
... OEen;' DESCRIpTION OF MATEeIAL. R TS ORe NO. AMP[£NO, BtOWCOUNT CDIolHT$ 

I ('I (hI (oj (d) () (.)_'8' (~19) (n) 

HOlE NUMBER 

10 l.l0 

511.jS 1\0 10 

100 

100 

ENG FORM 5056/\-R, AUG 94 
1 ~~LE NO lAS. '2.0 

~~.~--~~ 
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HTRW DRILLING LOG 
rNe.., 

LOCATION SKETCH/COMMENTS SCALE: NTS 
I·······,·······,·· ...•..... , ..... , .............. .,. .................. , ...... , ...... , ....... , ...... , ..... , .....•..... , ..... , ... . ""'r" .. r .. ··T""'f""· .....•... ,. ". 
I·······:···· ... , ..... ; ..... ; ..... ; ..... ~ ...... , ...... , ....... , ... c' c ...... ; ...... , ..•. ." .. !." .. ~ ..... ~ ...... ~"'" . . . - . 

: : : : 

.. : .. x.. 
, .. ;y ..... :.(' .. 

·;"' .. i···~ .......... "., ..... ;., .... , ..... " .. ~ .. ~ .. ;'.:,., .. , ..... , ..... .,. ..... , .. 

.: .. ,'" , ... , 
, . - . , . - . 

... , ..... , ..... , ..... ". , ......• , ...... , ..... : ...... , ..... ! ..... ; ... ,.:." ... : ...... , ..... !",., ...... ; ..... ; 
........... ...... ; ..... ,. .. ........ : ..... ~ ..... , .. 

. . 

. . ........................ _ ..... . . 

" .. ~ .. " ...... ! ..... ~ ... 'T"'""~'" .~" ... . . 
""'i'"'' ..... :.' ... ~ .. ""~' , 

, . . . , , . . , . . . 

....... : ... ,"' .. ,'-"\ ... -', ..... '.: .... ,.: .... ,., .. , ...... ·~··· .. r·· ..... ;" .. j •.• __ .; ..... ~." .. ,,, .. ;,,.,. •. "": ...... :. f ... " ...... ; ............ n •• ' 

,,,,,,, .. ~ .. '.'/ ..... ;, ....... , ..... ~ ...... ;.".,,~ .... ~ ... ".; ..... ~ ......... " ...... "·~·····t .... ·r· .. " .... !, ·"'~···"'1 .. " .......... ; ... . 
I ..... ""'l-'~/,\,':. . ..... ('/\.' .......... ' .. _ .... _ ... L.. ... , ... : ........ : ......... !---.[ ...... (+ ..~ ... : ...... ~ .. ' .. : 

... ~ ..... , ••• ,,~,.. ,. 0"'" -;. - •• ":-- ... ~ ••• '1""'~" ',.....," 'J""" .•• ,. , ••••• -: •.•. ": ..... ~ •• ' '~"'" '> ___ T_;" •••••.. 

..... ,';, .... .; .. , .,~ .. ,.+ .. ,.~ ... ".j.,.".~ ..... , .. "~ .... ,.J .. , ... ~ ...... ~, .. ,~ ..... ~., . .; .. ," ·,,··t····, "···{.,· ... :······:.·,,,·i .1t:A:-5~l 
.,,! ..... L. .. L../<L ....... L..J .... L .. ,L. .. : ..... :.., .. L... . ... i ... , ..... : ..... ! ... ; ..... , ..... , ...... , ..... , .... + .. ".~ 

. . . . . . ,-... -." .. ".~., .... ,. ..... "."~, .. '" .... . 
: .. "L···X ..... ; ..... ' ., ........ , .. 
, :: \. ~ : 

",~ .. , 

ENG FORM 5056-R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION 
PRO"ECT 

HOLE NUMBER 

IPr6.2.1 
SHEET sy:n 

2 OF 
I'Nv~~sc-hif ...... . 

r-----,----,-----------'--'E·',;;;;.""";".~CRI G~CHSAMPLE ~YTICAl 
ELEV. DEPTH OESCRIPTIONOF Mll,TERlALS ~T ORC~Oc:..;.O;.. jSAMPLENO. BLOWCOJNT REfAARKS 

(!I) (0) (c} (cl) (a) n (I) (g) (h) 1--"'--1--'-;;--1---- -"-'------+_.:.::..u. ------- __ 1--_-+ __ ----'. __ _ 0-

= -= = --1-= 
: 
::: 

-= : 
2-= 

= -; 

3~ 

"-=: 
= -= = 

4': 
~-=: 

: 
-= 

NO 

= 
5 = '-:: -
= 

-= = -6-= 
= = -=: 
-

7= '-=: 

= -= 
: 
-a-= 
: 
: 

-= : 
9..::. 
~ 

-= 
= 

NO 

1../0 75411 
0,£:1'-1 ,en 41Iv.o-s-

- - -.. 
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PROJECT 

HTRW DRILLING LOG (CONTINUATION SHEET) H\L,f~~E~/ 

I 
INSPECTOR f J I ~\;---:"'·h~~------ksmH."""'OTi-'--'--,;S"'HE"""ETS 

K. ibG SC £'R... 3 OF Lj 

112"3 

ENG FORM 5056A-R, AUG 94 

HOLiiN.Q 2-• Ittb.' ____ _ 
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HTRW DRILLING LOG HOLE NUMBER 
(CONTINUATION SHEET) I A). L I 

I'NsPEcrr t-/a Ii? 15c-,-h-te,---------+o.l~H,kE."'T ""--'1;t)-'-F'" L{sillHE""m 

DEPTH ~!ELO;~P;2NtNG $e~TECH AMPLE NAL'((K;fol.. IlJ\iU ~~~\ 
~ R/,>,:"" I ~ OR CO BOX~. SAMPLE NO. BLOW COUNT REM ~_/ 

fe) (d) (J is) 1.5 (t) (9) (h) d"" 
--------~---------.~~;-~~~~~ 

Dt';SCRIPTION OF MATERiAlS 

('i 
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HTRW DRILLING LOG () 

?l"l' 
ROCK 

'2.£00 • 

LOCATION SKETCH/COMMENTS SCALE: 

.. """,;,,::::::::;:',:,:::::r::::j'::::r:::L::r:.::r:':j:::::r::::r::::::::::: :::::: "",:":::::I::::r::::r::::r:': 
. . ., ......... . ,.... . . ., ......... . ,.... 

" .... L:I::::!',:::L:.:J.:::::i::::J::::T::::~~#~~~~b;:::::L:: "",1 ·'···'·"'·"~"·"j"·"l··· .. t'· : : : . : : : : :: ::::. ·· .. ~····'·:·····T····r····r···T .. " 
... "";,, ... ;. ..,,, ... ;. ~ .... ; .. ...Jc".; ....z: ~"lY.;.~ ... ~ ,,~, .... t:d::"'!.""'j.'"'' 

~ ~ : ~ r:' ~ I: ~ I'~' : / r- ~ ~ ~ ~ j ~--l ~--,..;-. . 
.............. ~"., .... : ..... ~ ...... ; ...... ~ ..... ; ..... ~,.,"~"",.:;. , .... :;. ....•..... ; ..... .; ...... ~.... ., .. ,:'",'.',., .. : ..... .;. ..... ; ..... ;., ... .:."" 

· . . : : • : : . : I : : : : I : 2.~i :: : 
_ ..... _ ••••• ~" ,. "0' ••••••••• ~ .. " ..... 

: : : : : · . . . . - . . . . 
· . , 

""'~ ..... ~ ..... , .. " 

"'1"'" ... " 
""t-l ... , .. . 

... ; -, 

: .. 

, ... "'" 'I""","" +- ... "", "I' "",),." ,'," .. , .. '.·'E"· .. ·I ...... , .. • ·', .... "1·"" ·1"" .. ·1· ..... ),,,,, II' '<Io,i"" "1'" ": , ..... ,,, .. ,,,' .. ,,", .. ,,' <'"'' ,),,' ,,1"" I"'" i··1 
· , · , 

I ...... ': ..... :,," '. "". I ..... ' .. " "., ..... : ........... :" ... : ...... , ..... , .... : ..... : ..... ; ....... : ..... ; .......... " ..... ,." •••. , ..... , ..... : ..... : ..... _" ,,,.,, 

. : . . ,; ... .:: 

I ...... ~ ...... ' .. '" "" .. "" ....... ,.," ",',' ..... '..... ••••. .. ..i~~~1I±fTFTI, 
",!",., ".,' .. : .. • .. r····l· .. ·'r .. '''t'"·T .... 'f·····r· .. ·~ .... ·-:·---··~'' .. ·f'· ... 

" ............ ~ .. ", '1""'~""" ,.... .,., ........... , .,., ,~ .... "f"'"~'''''~''''' { ...... >.- ... ( •• ,.~""'! ..... ~ ... ···~· .... t .. · .. ~,,··· .... ··r·· .. ~·····~"· "T ... -.:: .. , ,. ""', .... ..... ; ..... 1" .... :.. .... ·~-· .. T· .. ·~· .... r .. "1'" · .. j' .... l"'" ( .... ; ...... :. ..... : ... . 

ENG FORM 5056·R, AUG 94 
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HTRW DRILLING LOG (CONTINUATION SHEET) HOLE NUMBER 

lAs: 1.1-PROJECT I INSPECTOR 

D. PoP/' SHEET SHEEn 

2 OF 'i 
1.ef~:P IEL~NG GE:~~U~ NALYTICAL 

1!fDI.C;.w,.,rc,. DEPTH DESCRIPTION OF MATERIALS R LTS ORC BOX NO, AMPLE NO. BLOW COUNT 
{'I (0) {ol {dl ~ {'IE {D {,I {hi 'S 0-

: 
-= = 

~ 1 = tJO (leGlJlJ~'1 I' '-:: 
= .:::. 
= 2= --:: 

= 
-:: t\f\&I(-~ cv.vey Tbp.sD~1. 

"10 
..l... to : 'oJ/ IlWrLsrs I $il:FF, F.«o7-efol ssqS ~I." S"'iU 3 -

= Ji'U:. I!.6OI>r&H -~'*,., S"6l?, = -:: CUt1 ,...,Am; ("".s~ ("'0'11 So "'EM 5'S70 5'2. -
\Jot&) 4= c;lkSJ), I.-Ol>~ I~r '-:: 

= 
-= 

~~3l SO III'II-~ fs.qt~ "3 : 

~1" 5 : . 
: 
: 

-:: 
.... -

6 =- ,-"-:: NO (l£COveP.y = Il .:::. 
= 

7 : 

: Fru: ~A~T£ CA-.stl, 'lASS) .. 
S11C\ '19 -:; I S'~'l.'t 1D SAT'. 

: J.oose) wST, 
B-= 

: 
: 

-:: 
G.DI Z. t.tO : 

9-= 
: 
: 

-= ~'2. 29 ' -
J(.M 10 : ! 10 ijWB (,15''1 5S 

PROJECT 
IHOLENO 

11\ S. Z:z. 
ENG FORM 5056A-R, AUG 94 
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HTRW DRILLING LOG 
PROJECT 

0 " 

DEPTH 

(1)1 
10 

I 1 . 

, 3 

14 

15 

16 

17 

18 

/B 

DESCRIPTION OF MATERIALS 

(.::) 

l-ru'0",'",' ~~O~ .... l-_______ _ 
PROJECT 

ENG FORM 5056A~R, AUG 94 

(CONTINUATION SHEET) I HOLE NUMB:21. 

SHEET SHEETS 

3 OF if 

(Q ;'1 

---'----L....---c..-..-~H6[EN.!,O~I-A-s-.-2.-1.--
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HTRW DRILLING LOG (CONTINIJATIONSHEET) 
rROJECT 

'C:> 
~ DEPTH 

(a) (b) 

o 

DESCR'PTION or: MATrRIAlS 

(ei 

--rn'NmSpiE?ECfoR D. P(jFP 

N01"&S~ 'l 6 -=1 ... ..-.;..;;;...-... 

Cl.O"Dy I ZiP f 

27 

28 

PROJECT 

S1\M pl.G r. D. 

TW-s.s~ lAs. (,2( .... '1~Z.'i) 07- <'10 

rLS-s'l3-IAS.'~(s.O-"'.D)02 2.10 

rL.s~.s:B -lAS. L<-( 'to- S:O) 01.. 210 
Ti ... ,HiB ~ IA5:1.2 (7.s--,.s;>02. 'GIO 

T'lS-Sf3-IAS'. '2., (,\()-jD.O) 0 ~"'IO 
ns-S;$~ IA s: 2."t. ('l.t'! -<.2."1 D'Z.I2JO 

-<PAfV..MI't t2e\Dl1VioS 4 C()I.:J 

(va/s 

ENG FORM 5056A-R, AUG 94 

HOLE NUMBER 

I $.2.2. 
SHEEr SHEETE 

: 1J"1;OF 

51 

HOLENO lAs. 2.2. 



                J-602     

f--------------I '°i[,Olto ;000 I ~17~L(JO- lifSO 

lVt\{"IVE /vOT EN(;()I.)~ (f2LFvsAl 1fT J7.0: ,15DEPTK' Nq! £NCOL ,~,,,? "'lI"> 

!DRILtED INTO ROCK N JA '", "e,' I\I~' I 

I DfHOtE 

lB. ~HA 'no~ _ I" I BOXES /'ItA 

: '~o!~E = MET:' -: ~ 
lOCATIONSKETCHICOMMENTS -~ 
•••• ,. 'V' •• ••• ~ ..... !, , ...•.. ~"' .• ~."'. 'r" "'~--"':""'l"""'f" ......... -'';" .,,',.... :' •... ~ ..•••• .: .....,....:' , 

''''f''''''''! ! ....... ::.:.':.'::::1.',;.: r:::{.::::L::'::"+·' : " : A; .... " 
. .,. . . . 

.. · .. ·~· .... ;· .... i .. · .. ; .. · .. i·" ... :!, .. " ,... .....".. ·i .... · ...... :-,., :" .... " .......... ,. .... , .... . 

, ... .. ·· .. t·" .. ··, ..... , ...... , ..... +,., ......................... , ... " ... , ...... , ............. ; ..... ; ..... ; ............ : ............ ,.,' ....................... ; .......... , 
: .... . ..... !..... : , ... ". " .. ,." ..... , ...... , ..... , ..... , ..... , .......... ,. .. ............... + 

I"" ....... ,·· .... ~, ..... ," ." ,."' .......... ,.",.,"" ... ' ... " .• ,,. • .I .c.!? Iq,~ ..... '... ..... .. ... .. 
... . .... 

I .... ··~ .. · .. ;· "!" .. : :.; .. , ... ..;. .... ; ..... , ..... ,.... .. ........ , ..... i .. ·· .. 1 
: ,"'" ." ....... ! .. , ...... i, ...... '·, .... ; ..... ; ..... ;........ : ., .. , ............. · .. ;· .... ·;, .. ·j·,i ........ ,"; '" 

.. . .. :: 
I· .. ' ... · .. · .. "'",''' ... ·: .. · .. ~ ...... i ...... ": ' ,/' '" ............ , .. "., ..... , ..... , ..... ': ...... : ...... ; ..... , ..... ; ...... ". 

: . : : : . L V . , .. ~ ..... j" .. , ..... :' .. : .. " "," ....... ' .. +.,.; ................ , ... ,,' .. , ... ,. , .................. .. 

, . . . . .• ..:. :.' '''''i .... ·i .. ,·~' .... ·; .... ·; .... ·i· ... ; ........... ' · ...... i" .. : .. r·r .. T .... ··T·r .. ·T .. ' .... r':' "~', 'TT'''[''''T~ ..... .... , ........ . 
.... ·: .. " .. ( .... !"·',···t .... ("'!, .. ·!, .. ·~ .... ·· ..... · ",. :' .. ·'· .... i .. ·'~ .... ,t" .. : : -: : , ...... , .......... , .. , .", ... , .. !", .. , 

.. . ... /' ::::"::":'" ::, :,.: .'+ ... ,; .... + ... 
.. : ............. ~~~~~~~~~+-~~~~~~~~~'~~:~:~'~:~., • : : .,... i 1" i"'i"" 

I .. ··· ......... , .. · ..... ·.. ..." .. ,' , .. , .......... ",: AI1., " .......... :, ... , .......... +.... . ... , ...... , ..... , ..... , ...... i:: ..... ·1 

I· .... · ............ , .. " ... i .... ·; .. ···; ..... i" .. : ....... ·· .... '""~+."." .... ; .. · .. i:, .... , ............. ,..... ." ..... . 

! .... ~ ... L ... : ... ,i., .. ' :,. ,: ',.;.. .: ... 
I • • :.:: j i 

ENG FORM 5056-R, AUG 94 
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'10 

52'15 '30 

110 

hI If _ 
5Z,'2. 

61 

, 

50 

70 
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PROJEr.T 

. 
l~tD -

"LO~I GE~;f ANAl.. YTIOAL : 
I fttN. cGIIi: ....... Di.:PTH DESCRIP'flON or MAii.:RIA,l..S s i ORoo O){«O, SAMPt-E 00: i BLOW COUNT 

(1)) ~ 
l.) lb) (,) 

ldl '6 I ... (,) 1;: • (~ (g) 1--. 
10-

I 
:. 

...:: 

1) Polf : SKEET SHEET 

3 OF 3 

= 111 
~ ND ~E(()Ve.Ry r ::i 

-:: 
= I 2...:: 
:. 
:. 

-:: 
-

13...:: F'x: l..L ~ 'l)Aa.~· 'EfiaW,v c..LI\~, 5035 1.(0 
:. 

I ...:: COr.> cR. rm?, \IV ~ S n: Lpl.Asr.r.:.) , 
l..f~'1"'" 

:. 
MSD, 5T:i:ff' "''' OISr. (;,0 

14 :. 
~-= 

! = ...:: 
5113 50 = 

ZC/' _ /5 :. 
: 
: 

-= : 

" 
/6...:: 

(lECoVeR..y r :. ND 
: 

-= 
0" _ = 17 -

= ~ e;f '&~ f{r 17.0' ( rceFuSA0 :. 
-= ~r. 

( 8 -= - 0\I6'ilCAST I '1 '6' F 
:. - SA~PLE ;];.0, 

-= TLJ,· 55-1AS',!301( M -I,?» 031010 
= TL5-SB-IA~.SoI(?~",") DoID/ 0 

/9:' TLS-SB -IASJ?lOl( 3.0·'1C1)O'!O/O 
, =:7t.-5·Sr.,-JA'S', 1301 [ '1.0'>'0)0310/0 

IZEFI.l~AL A Lj 5:0" = - fIIollbY) ! "" E of O(Z.r."'_A L 10<:'1 TrD,u 
.~ =:" Pro I2EADI"'<oS "Off',,... @X'D 

~; 0.0 = -SO:r.L Il..fAOrM"S AIt"'_ CO"',"'TS I [':1~~ 
PROJECT 

rH6L~NO lAs, 'Bel L,- -.- ----_ ... 
E:NG FOHM 5G56A-R, AUG 94 
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~----------------------~i3h~;~ OS~S 1"3r;IID,cuoq~ 

"" pJOT~eoCeEF"'SAL II:r 11.j,d) 1'5.0EP'" NoT" EAJrf" •• i7"1::of)~ 
113. D"PTH I I 

~:ION SKETGHIGOM~~:S .. ~, .... , ........ , ... ~ .. , .... , .... , .... ~ ... , ..... , ..... , ......... SCALE: . rJT~ .. , ......... .. 
:: ::::::':;: : . : : . ... : ...... , .... , .............. : .... +.. ..: .. ·+ .... ~·+·: .. ~ ...... : .. ·+ .... l .. ! .... · ... + . :." .Ii .. · .. ; .. · .. · 

. .... ...... i 

rI': ,'iT ,tlfI,,]IL!.: ,; "',','" ":;.: i ,": "',' 
, :, ; , ,,: : 

..... , ..... ,....; ...... , ..... ··' .. · .. ( .. r .... t··j : ......... , ..... :.... . ............ i .... • 

.; ..... ;.. ; ..... , ..... .,. .. . . : .. ..... :..... :'" ............................ , ..... , .... , .... '1" ..... , ............. r"',~11')I..., 
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