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1.0 INTRODUCTION 

Volume 4 of the Post-Construction Report contains the results of the 
remedial construction activities associated with the construction of 
the interim cap at the Niagara Falls Storage Site (NFSS) during June 
through November 1985. The functional objectives o f  the interim cap 
are to exclude surface water from the contained waste and to provide 
a barrier to radiation and radon emanation. 
consists o f  a surficial layer covering a low permeability clay blan- 
ket. The surficial layer, which consists of 1 foot of soil fill and 
6 inches of topsoil, acts as a protective cover for the clay blanket. 
The clay blanket consists o f  3 feet of compacted clay soil. Details 
of the functional and design concept of the interim cap are contained 
in the “Design Report for the Waste Containment Facility at the 
Niagara Fa1 1 s Storage Site , I t  (Reference 1). 

The interim cap design 

The work performed for the interim cap during 1985 included rework of 
the northern section of the clay, clay cap placement in the southern 
section, and placement of the soil fill and topsoil layers in select 
areas. 

Listed below are the entities involved with the construction of the 
interim cap. 

Department of Energy: Owner. 

Bechte? National, Inc.: Project Management Contractor: Interim cap 
design, construction inspection and management. 

Sevenson Containment Corp.: Construction of interim cap. 

Parratt-Wolff, Inc.: 
rial. 

Laboratory and in-place testing of clay mate- 

4- 1 



Eberline, Inc.: On-site radiological survey and radiological safety 
for all site personnel. 

In addition to the results of the construction activities, this 
volume of the Post-Construction Report also contains the results of 
a laboratory and field testing program of the clay material. 
testing program included grain size analyses, Atterberg 1 imits, and 
both field and laboratory permeability testing. 

The 
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2.0 BACKGROUND 

The construction of the interim cap is a part of the overall waste 
containment system for the low-level radioactive wastes stored at 
the NFSS. This waste containment system in general consists of a 
compacted clay cutoff wall keyed into an underlying natural clay 
layer, a Compacted clay dike, and the interim cap. The cutoff walls 
and dikes were constructed in 1982 and 1983, and initial work on the 
interim cap was started in 1984. Details of the earlier work are 
contained in Volumes 1, 2, and 3 of the Post-Construction Report. 

The dikes and cutoff walls were designed to provide an effective 
barrier against migration of ground water into the containment 
area, and to prevent ground water from migrating from the enclosed 
area. The major function of the interim cap is to exclude surface 
water from entering the contained wastes. The cap was designed to 
be a low permeability layer extending beyond the limits of the dike. 
A typical section of the cap is shown as Figure 4-1. 
permeability of the dike is 1 x cm/sec (Reference 1). 

The design 

i 
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3.0 AVAILABLE INFORMATION 

The details regarding the design of the interim cap are contained 
in the "Design Report for the Waste Containment Facility at the 
Niagara Falls Storage Site," by Bechtel National , Inc. (Reference 
1). A description of the previous years ' construction activities 
associated with the cutoff walls, dikes and interim cap are con- 
tained in Volumes 1, 2 ,  and 3 of the Post-Construction Report. 
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4.0 CONSTRUCTION ACTIVITIES 

The construction activities on the containment system in 1985 con- 
sisted of rework and completion of the northern section and initial 
construction of the southern section of the interim cap. The divi- 
sion between the northern and southern section is at about S 1150, 
as shown on Figure 4-2. 
was performed by Sevenson Containment Corporation, under the con- 
tinuous technical direction of Bechtel National, Inc. The work was 
also monitored on a periodic basis by a geotechnical engineer from 
Bechtel. 

All work on the interim cap during 1985 

The work performed on the northern portion of the clay cap consisted 
of reworking the top of the clay placed the previous year, placing 
the 1 foot o f  soil material, and placement o f  the topsoil. The re- 
work of the clay material was necessary due to the minor gully ero- 
sion that occurred during the winter and early spring. 
entire northern section the upper 6 to 8 inches of clay were scari- 
fied and recompacted to the specification requirements. 
nical requirements for the placement of the clay, soil, and topsoil 
are contained in Technical Specification for Earthwork Construction 

0 Specification NQ. 14501-115-37-C-01. The specification is included 
as Appendix A .  Additional clay was also placed and compacted on the 
east and north slopes to decrease the existing slope angles. 
work on the north end of the containment area was accomplished after 
the two retention ponds (Pond Nos. 1 and 2) were removed. 

Over the 

The tech- 

The 

After all the clay cap work was completed, the 1-foot-thick soil 
layer was placed and compacted in two 6-inch lifts. 
was placed and compacted in accordance- with Specification No. 14501- 
115-37-C-01. The requirements for the soil material are discussed 
in Section 5.0. Once the soil layer was completed the topsoil mate- 
rial had started to be placed. 

The material 

However, due to poor weather conditions 
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and the onset of winter,  the topsoil  was not compacted and  could not 
be seeded. The material requirements fo r  the topsoil  a r e  discussed 
i n  Section 5.0. 

The placement o f  the clay cap on the southern sect ions was s t a r t ed  
i n  September 1985, a f t e r  the compaction of the underlying contami- 
nated material was completed. The work i n  the southern section was 
divided i n t o  the four phases shown on Figure 4-2. The i n i t i a l  clay 
material in Phase I area was pushed into place from the northern end 
and keyed i n t o  the ex is t ing  clay cap material. 
delivered t o  the s i t e  by dump truck from a local borrow area ,  spread 
i n  8-inch l i f t s  and then compacted using a sheepsfoot drum r o l l e r .  
A t  the end of the day, the surface was rol led w i t h  a s t ee l  drum 
r o l l e r  i f  rain was expected. I f  the surface was r o l l e d ,  i t  would 
then be scar i f ied  prior t o  placing additional clay mater ia l .  The 
work i n  Phase I was continued unt i l  the f u l l  3 f e e t  of clay was 
placed and compacted. 

The clay soil was 

Upon completion of Phase I clay cap, work was s t a r t ed  on Phases 11, 
111, and IV. A t  the time work was stopped f o r  the winter ,  the clay 
cap was only pa r t i a l ly  completed in Phases 11, 111, and IV. The 
d e p t h  of clay placed i n  Phases I1 and I11 varied from 2 t o  3 f e e t ,  
while the depth of clay i n  Phase IV averaged about 1 foo t .  
t ion  t o  the placement of the clay cap, the 1-foot so i l  cover was 
placed i n  the Phase I area.  
i n  any par t  o f  the southern section of the waste containment area.  
However, i t  i s  important t o  note tha t  fo r  the f i r s t  time a l l  con- 
taminated material was covered by a t  l ea s t  1 foot  of c lay.  
so i l  work was stopped on November 2 ,  1985. 
November 2 made i t  impossible for the contractor t o  remove mate- 
r i a l  from the borrow area ,  and then subfreezing temperatures l a t e r  
i n  the month precluded any additional so i l  work. 

In a d d i -  

No placement o f  topsoil  was accomplished 

All 
Heavy ra ins  a f t e r  
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5.0 INTERIM CAP MATERIAL 

The interim cap at NFSS consisted of three layers, the 3 feet of 
clay, the 1 foot of soil, and the 6 inches of topsoil. 
rial requirements are contained in Specification 14501-115-37-C-01 
(Appendix A) and summarized below. 

The mate- 

5.1 CLAY 

The material spec,ification requirements for the clay material were as 
fol 1 ows : 

o The plasticity index shall be not less than 10 nor 
more than 20 

o The liquid limit shall be not less than 30 nor more 
than 50 

o Gradation: 3/4-inch: 100 percent passing 
70 percent passing No. 200 Sieve: 

These specification requirements were selected to achieve a material 
which, when compacted, would have a permeability of less than 1 x 
cm/sec. 
minimize the shrink/swell potential due to any moisture content fl uc- 
tuation of the clay soil. 
swell, and to obtain the required low permeability, a compaction re- 
quirement o f  95 percent of  modified Proctor maximum density (ASTM D 

1557) was specified. 
optimum moisture was also established. All clay was placed in max- 
imum lifts of 8 inches. 

In addition, a material with a low plasticity was selected to 

To further reduce the potential for shrink/ 

A moisture criterion of 1 t o  3 percent above 
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The clay material that was used for the cap was taken from a local 
off-site borrow area. The location of the borrow area is shown on 
Figure 4-3. 
fish hatchery. The material after excavation was transported to the 
site by truck. 

The borrow area was being excavated for use as a walleye 

The clay material is a dark brown silty clay soil. The soil is very 
typical for this region for the upper unconsolidated deposits identi- 
fied as the brown clay unit. The properties and geologic history o f  

this brown clay unit are described in the Geologic Report, Niagara 
Falls Storage Site, Lewiston, New York (Reference 2 ) .  The material 
used in the construction o f  the clay cap is from the same unit as 
the soil used for the construction of both the cutoff walls and 
dikes. The clay material was tested during the construction period 
t o  verify compliance with the technical specification. The test re- 
sults are discussed in Section 6 of this report. If any appreciable 
amounts of sand, gravel, or deleterious matter were found in the clay 
material , that material was removed and stock piled at the borrow 
areas. 

5.2 SOIL MATERIAL 

The material specification requirements for the soil material were 
as follows: 

o A pH between 5.5 and 7.6 

o Maximum size 2 inch 

o A plasticity index less than 15 

The soil material was taken from the same borrow area as the clay 
and was generally found closer to the surface. The physical properties 
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were similar to the clay except that there were larger percentages 
of coarser material. 

The compaction requirement for the soil layer was 85 percent of the 
modified Proctor (ASTM D 1557) maximum dry density. 
tent of plus or minus 2 percent of optimum moisture was established 
for the placement of the soil. The required 12 inches of compacted 
soil was placed in two equal lifts. 

A moisture con- 

5 . 3  TOPSOIL 

The material specifications for the topsoil were as follows: 

o A pH between 5.5 and 7.6 

o Organic content between 2 and 20 

o Maximum particle size 2 inch 
No. 200 sieve: -80 to 20 percent passing 

The topsoil was taken from on-site stock piles. 
established when the area to the north of the containment system was 
cleared for the installation of three holding ponds. 

The stock piles were 

The compaction requirement for the topsoil was 85 percent of the 
modified Proctor (ASTM D 1557) maximum dry density. A moisture con- 
tent of plus or minus 2 percent of optimum moisture was established 
for the placement of the topsoil. 
in one lift. As previously noted in Section 4.0, the topsoil place- 
ment had just started prior to the stop of work i n  November 1985 due 
to rainy weather. 

The required 6 inches is placed 
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6.0 QUALITY CONTROL 

6.1 GENERAL 

Laboratory and field testing of the cap materials were performed to 
verify that the material met the specification soil classification 
requirements, and that the required degree of compaction was being 
obtained. In addition, field density tests were conducted on the 
clay material placed during 1984 to determine if there were any 
detrimental effects on the surface from being exposed during the 
winter. All laboratory and field density testing was conducted by 
Parratt-Wol ff , Inc. 

6.2 COMPACTION CONTROL 

The first area worked during 1985 was the northern section of the con- 
tainment area. In this area, the previously placed clay was scarified 
and recompacted to the specification requirements. The material was 
compacted to 95 percent of the maximum density that was originally 
determined for the material in 1984 (Appendix 3-By  Volume 3). Two 
additional Proctor curves were developed to verify the 1984 test re- 
sults. 
tests conducted in 1984 was 125.1 pounds per cubic foot, and 12.2 per- 
cent, respectively. 
pounds per cubic foot, and 11.0 percent. 
are contained in Appendix B. The field density tests conducted on the 
recompacted clay (Test Nos. 52 through 63) are contained in Appendix C 
All field density tests were conducted using the sand cone method in 
accordance with ASTM D 1556, except that the moisture content of the 
test sample was determined using the "Speedy Moisture Meter." All 
tests prior to No. 52 were conducted outside the containment area on 
other site work. 

The average maximum density and optimum moisture for the four 

The average for the two new tests was 127.3 
The two new Proctor curves 
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Once the in-place dry density was calculated from the sand cone t e s t  
and moisture 'reading r e s u l t s ,  i t  was then compared t o  the maximum 
density determined from the Proctor t e s t  t o  determine the percent 
compaction. In order for a t e s t  area t o  be accepted, the in-place 
dry density had t o  equal o r  exceed 95 percent o f  the maximum densi ty .  
Those areas t h a t  f a i l e d  to  obtain 95 percent were rejected.  Any area 
tha t  was rejected was e i the r  recompacted by additional passes of the  
r o l l e r  or reworked and then recompacted. All areas  tha t  had f a i l i n g  
t e s t s  were retested unt i l  a passing t e s t  was achieved. 
i s  Test No. 57. The r e t e s t ,  Test No. 57A, was miscalculated a t  the 
time of  the t e s t  and  had been indicated t o  be a passing t e s t .  A l a t e r  
review of the f i e l d  data by Parratt-Wolff, Inc. ident i f ied the mistake 
and indicated t h a t  the r e t e s t  f e l l  below the required 95 percent o f  

maximum density.  A t  the time the mistake was rea l ized ,  the 1-foot 
so i l  layer had been placed and compacted. A review of the problem 
was made a t  t h a t  time, and based on the f a c t  t h a t  a l l  surrounding 
t e s t s  (six t e s t s  w i t h i n  100-foot r a d i u s )  had passed and  t ha t  the area 
d i d  receive fur ther  compaction d u r i n g  placement of the so i l  l aye r ,  no 
additional correct ive action was taken. 

One exception 

I t  should a l so  be noted tha t  on September 23, 1985, due t o  the unavail- 
a b i l i t y  of the Parratt-Wolff, Inc. f i e l d  technician,  Sevenson contracted 
Empire Soi l s  Invest igat ions,  Inc. t o  perform the f i e l d  density t e s t i n g  
for tha t  day. 
The tes t ing  by Empire was performed u s i n g  a nuclear gauge i n  accordance 
w i t h  ASTM D 2922. 
adjacent t o  previous sand cone t e s t s  for correlat ion purposes. 
r e su l t s  indicated very good correlat ion between the sand cone and 
nuclear gauge. 

These t e s t  resu l t s  a re  a l so  contained i n  Appendix C .  

Two t e s t s  w i t h  the nuclear gauge were performed 
The 

After the northern section clay material was recompacted and accepted, 
the 1 foot of so i l  cover was placed i n  two 6-inch l i f t s .  The in-place 
density of so i l  material was controlled using the s a n d  cone t e s t .  Test 
Nos. 64 t h r o u g h  74 and Test No. 78 were performed on the so i l  mater ia l .  
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Three Proctor tests were conducted on the soil material prior to the 
start of placement. The average maximum density was 121 pounds per 
cubic foot with an optimum average moisture content of 11.1 percent. 
The average percent compaction of the 12 tests was 91 percent. A l l  
tests exceeded the 85 percent compaction requirement. All Proctor 
test results are contained in Appendix B and the field density tests 
are contained in Appendix C. 

The placement of the clay material on the southern section was started 
on September 28, 1985 in the Phase I area. 
ment, a composite sample of soil was taken from three areas o f  the 
borrow site and was used to determine the maximum density and optimum 
moisture of the clay. The test results, which are contained in Ap- 
pendix B y  indicated a maximum density of 118.9 pounds per cubic foot 
and an optimum moisture content of 12.6 percent. The field density 
tests for the Phase I area are Test Nos. 75, 76, 77, 79  through 93, 
95, 97, and 98. 
average percent compaction of the clay material in the Phase I area 
was 97.2 percent of maximum density. 

Prior to start of place- 

These results are contained in Appendix C. The 

After completing the placement of the clay in the F'hase I area, the 
soil material was placed and compacted. Three field density tests, 
Nos 94, 96, and 100 were conducted on the soil material. The Proctor 
tests that were used to determine the percent compaction were the same 
Proctors used for the northern section. The percent compaction of all 
three tests exceeded the required 85 percent o f  the maximum density. 

The placement of clay material on Phase I1 was started on October 14; 
1985. Prior to the start of clay placement, a second Proctor test 
was conducted on material from the borrow area. The test results, 
which are included in Appendix B, indicated a maximum density of 
120.0 pounds per cubic foot and an optimum moisture content of 12.3 
percent. A series of 14 field density tests were conducted on Phase 
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I1 (Test Nos. 106 through 110, 115, 116, 117, 121, 122, 124, 131, 

132, and 133) .  
in Phase I1 was 96.7 percent of maximum density.  

The average percent compaction of the clay material 

The clay placement in Phases I11 and IV was s t a r t ed  on October 29, 

1985. Prior  t o  stopping work about 2 f e e t  of clay was placed in 
Phase I11 and about 1 foot in Phase IV. A t o t a l  o f  seven f i e l d  
density t e s t s  were conducted d u r i n g  the placement (Test Nos. 124 

through 128, 130 and 134).  
percent compaction was the same a s  t h a t  used fo r  Phase 11. The 
average percent compaction was 96.6 percent of maximum density.  

The Proctor t e s t  used t o  determine the 

Clay placement was also performed along the northern and eastern 
boundary of the northern section of the clay cap. 
ducted t o  f l a t t e n  the slopes of  the clay cap. 
end was performed a f t e r  ponds 1 and 2 were removed. 
the additional clay on both slopes was tes ted w i t h  the sand cone ap-  
paratus. Tests conducted on the e a s t  slope were Test Nos. 101, 102, 

111, 113, 114, 118, and 119, and t e s t s  on the n o r t h  slope were Test 
Nos. 103, 104, 105, 112, 120, and 123. The 13 t e s t s  had an average 
percent compaction of 96.3 percent of  maximum density.  

T h i s  work was con- 
The  work a t  the northern 

The compaction of 

6.3 MOISTURE CONTROL 

The moisture of the clay mat ri 1 wa monitored n a d i l y  basis t o  
verify compliance w i t h  the technical spec i f ica t ion .  The specif ica-  
t ion required the moisture content o f  the clay material t o  be 1 t o  
3 percent above the opt imum moisture content. The moisture leve ls  
were checked u s i n g  the speedy moisture meter. When the t e s t  re- 
s u l t s  indicated t h a t  the moisture content was outside the required 
range, correct ive actions were taken. Problems w i t h  moisture content 
during construction were typical ly  due t o  the moisture content being 
h i g h .  
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Moisture contents were also determined for each field density test. 
These moisture levels are indicated on the compaction control re- 
ports contained in Appendix C. A summary of the optimum moisture 
and measured moisture levels for the clay cap are shown in Table 4-1. 
As indicated in Table 4-1, the moisture levels in several cases ex- 
ceeded the allowable range on the wet side. 
contents were allowed when the percent compaction exceeded the min- 
imum requirements. 

The higher moisture 

6.4 CLASSIFICATION TESTING 

The required classification properties of the clay material were 
stated in Section 5.0 and contained in Appendix A. To verify that 
the soil met these requirements, classification tests (grain size 
distribution and Atterberg 1 imits) were run on each compaction test 
sample. The test results and specification limits are shown on 
Figure 4-4. 
within specification limits except for a small percentage of mate- 
rial in the clay soil greater than 3/4 of an inch. All test samples 
can be classified as a CL (lean clay) material in accordance with 
the Unified Soil Classification System. 

As indicated on Figure 4-4, the test results were 

6.5 STEP DENSITY TEST 

A single step density test was conducted in September 1985 on the 
clay cap material placed during the 1984 construction season. The 
step density test was performed to determine if there was any detri- 
mental effect on the clay cap due to the winter exposure. 
cern was related to the fact that the clay material was left exposed 
during the winter without the 18 inches of soil and topsoil cover 
that is required as part of the short-term cover. The 18 inches 

The con- 
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of cover was not placed during the 1984 construction season due 
to time and weather constraints. 

The step density test was conducted by performing a series of in- 
place density tests at a given location. The tests were conducted 
at depths of 0, 6, 12, and 18 inches below the surface of the clay 
cap. 
and performed in accordance with ASTM D 1556. The results of the 
four tests are shown in Table 4-2. 
ducted prior to the scarification and recompaction of the upper 8 
inches of clay. 

All in-place density tests were made using a sand cone device 

The step density test was con- 

Classification tests (gradation and Atterberg 1 imits) were a l s o  run 
on material collected at each depth. The classification test re- 
sults, which are also summarized in Table 4-2, indicated the mate- 
rial to be very consistent at all depths. 

As indicated from the density test results, there is virtually no 
difference in the in-place dry density with depth. It is assumed 
that any adverse effects due to winter exposure would have shown 
up in the form of reduced density readings in the uppermost sample, 
or possibly in the top two samples. This did not happen. 
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7.0 PERMEABILITY TESTING 

7 . 1  BACKGROUND 

The design and specif icat ion for  the construction of the clay cap was 
based on achieving an in-place permeability equal t o  or less  t h a n  1 x 

cm/sec. During 1984, undisturbed samples were taken from the 
dikes a n d  cutoff walls fo r  laboratory permeability tes t ing .  
was also performed on laboratory compacted samples of the clay cap 
material placed d u r i n g  1984 (see Section 6.5, Volume 3 ) .  
of t h i s  previous tes t ing  indicated permeabili t ies of l e s s  t h a n  1 x 

The average of  the undisturbed samples was 2.80 x 

cm/sec and the average for the laboratory compacted samples was 1.35 x 
The laboratory compacted samples were compacted t o  95 

percent of  maximum density. 

Testing 

The r e su l t s  

cm/sec. 

cm/sec. 

Dur ing  1985, additional laboratory t e s t ing  was performed on compacted 
samples of the clay material used for the clay cap. 
the laboratory t e s t i n g ,  f i e l d  permeability t e s t ing  was conducted. 
f i e l d  t e s t s  were conducted i n  response t o  comments by the I l l i n o i s  
Geological Survey, the dis interested reviewer o f  the NFSS waste 

0 containment design, regarding possible v a r i a b i l i t y  in the measured 
permeability from laboratory t e s t s  t o  actual f i e l d  conditions. 

In  addition t o  
The 

7.2 LABORATORY COMPACTED SAMPLE TESTING 

Permeability t e s t s  were conducted on two compacted samples of the clay 
cap material .  
maximum density a t  a moisture content o f  1.5 percent over o p t i m u m  
moisture. 
density a t  a moisture content of 1.5 percent over optimum moisture. 
The modified Proctor maximum density f o r  the clay sample was 1 2 2 . 1  
pounds per cubic y a d a t  a n  optimum moisture content o f  10.7 percent. 

The f i r s t  sample was compacted t o  95.5 percent of 

The second sample was compacted t o  89.7 percent o f  maximum 

‘.p 4 
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All  t es t ing  was performed i n  a f l ex ib l e  wall permeameter u s i n g  the 
procedure described in Reference 3. The tes t ing was performed a t  
Syracuse University under contract  t o  Parratt-Wolff, Inc. 

The t e s t  resu l t s  indicated the sample compacted t o  95.5 percent of 
maximum density,  had a permeability o f  6.0 x cm/sec, and the 
sample compacted t o  89.7 percent of  maximum density,  had a 
permeability of 1.6 x cm/sec. 

7.3 FIELD PERMEABILITY TESTING 

7.3.1 General 

Two f i e l d  permeability t e s t s  were conducted during 1985 on the 
compacted clay cap. 
the clay cap t h a t  had been exposed t o  the weather d u r i n g  the winter 
season. The second t e s t  was performed on the southern section i n  the 
Phase I1 area.  The second t e s t  was conducted approximately one m o n t h  
a f t e r  the material had been placed. 
using a double-ring inf i l t rometer  apparatus with a covered inner ring 
and  an open outer ring. A description of the t e s t  equipment i s  given 
be1 ow. 

One t e s t  was performed on the northern portion of  

The f i e l d  t e s t s  were performed 

A l l  f i e l d  permeability t e s t ing  was performed i n  conjunction with 
Professor D .  E .  Daniel of the  University of Texas in Austin. Dr. 
Daniel was retained as a consultant t o  supervise and provide technical 
guidance for the tes t ing .  Dr. Daniel also provided the equipment 
required t o  perform the t e s t .  

7.3.2 Test Equipment 

The t e s t  equipment consists o f  two r ings.  
diameter of  5 f ee t  while the outer  r ing,  has a diameter o f  7 f e e t .  

The inner r i n g  has a 
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B o t h  rings were seated i n  c i rcu lar  s l o t s  cut approximately 4 inches 
into the clay surface and  sealed w i t h  a cement and bentonite mortar. 
Each r i n g  was connected t o  graduated cylinders t o  measure the inflow 
i n t o  the rings. 
Figure 4-5. 

A schematic d rawing  of the t e s t  equipment i s  shown on 

The t e s t  i s  simply based on measuring the water inflow ra te  i n t o  the  
clay from inside the  r i n g  of k n o w n  area. 
e i the r  as a s ingle  r i n g  t e s t  or as a double r i n g  t e s t .  
r i n g  t e s t ,  the inside r i n g  was open t o  flow from the outer ring so the 
effective area was equal t o  the area enclosed by the outer ring. As a 
double r i n g  t e s t ,  the inner r i n g  i s  completely isolated from the outer 
r i n g .  Independent water levels and inflow in to  each r i n g  are 
maintained. 
inf low measurement in to  the inner ring. 
major purposes during t h i s  t e s t .  
the  inner r i n g  saturated the flow from the inner r i n g  remains 
basically one-dimensional (downward) , and l a t e r a l  spreading o f  the 
flow becomes ins igni f icant .  T h e  t e s t  r e su l t s  can then be analyzed 
w i t h  only minor e r ro r  by assuming one-dimensional flow. The second 
function of the outer ring i s  t o  insulate  the inner r i n g ,  which 
eliminates problems w i t h  temperature f luctuat ions and evaporation. 

The  t e s t  can be performed 
As a s ingle  

The calculated penneabil i t y  i s  determined only from the 

First, by keeping the area outside 
The outer  r i n g  serves two 

7.3.3 Test Results 

Once the t e s t  equipment i s  s e t  u p ,  the determination o f  the 
permeability i s  made by measuring the quantity of  inflow into the r i n g  
or rings .over a spec i f i c  time period. 6 0 t h  t e s t s  were conducted u n t i l  
a near steady-state condition o r  saturat ion equilibrium had been 
obtained. 
lo-’ cm/sec, and from the second t e s t  was 1.0 x 
detailed procedure for calculating the permeability i s  contained i n  
Appendix 4-D. 

The calculated permeability from the f i r s t  t e s t  was 7.0 x 
cm/sec. A 
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7.4 DISCUSSION OF RESULTS 

The permeability of the laboratory compacted samples i s  within the 
same order of magnitude as the laboratory t e s t s  performed the prior 
year. I t  i s  important t o  note t h a t  the clay material was from two 
d i f fe ren t  borrow areas and  the tes t ing  was performed by two d i f f e ren t  
t e s t ing  agencies. 

T h e  f i e l d  t e s t  resu l t s  indicated permeabil i t i e s  generally one order of 
magnitude higher t h a n  the laboratory t e s t s .  The higher permeabili t ies 
i n  the f i e l d  t e s t s  are generally a re f lec t ion  of the larger  area used 
f o r  the f i e l d  t e s t s  i n  which minor imperfections may ex i s t  in the clay 
cap t h a t  were eliminated from the laboratory compacted samples. These 
imperfections could include the presence o f  clay clods,  variation i n  
soi l  f ab r i c  and s t ruc ture  u s i n g  d i f f e ren t  compaction procedures or the 
presence of minor cracks or j o i n t s  i n  the  clay cap. 
higher f i e l d  permeability measured f o r  the clay placed the prior year 
may be an indication of the e f fec t  of the winter exposure on the clay 
s t ructure .  However, differences between calculated permeabilities 
w i t h i n  the same order of magnitude, a s  was the case here,  can 
generally be considered insignif icant .  

The s l igh t ly  

7.5 CONCLUSION 

A l l  laboratory t e s t s  indicated t h a t  the  permeability of the clay 
compacted t o  95 percent of maximum density was less  t h a n  1 x 
cm/sec. The f i e l d  t e s t s  resulted i n  measured permeabilities within a n  
order o f  magnitude of 1 x cm/sec. Therefore, i t  can be s ta ted  
t h a t  the in-place permeability of the clay cap, dikes and  cutoff walls 
i s  within one order of magnitude o f  l ' x  cm/sec, which was assumed 
as the design value. 
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8.0 INSPECTION OF INTERIM CAP 

The inspection requirements for the completed interim cap are dis- 
cussed in detail in the Closure/Post Closure Plan for the Interim 
Waste Containment Facility at the Niagara Falls Storage Site (Ref- 
erence 4). Included in the inspections will be visual checks for 
surface erosion, shrinkage cracks, animal burrows, and deep-rooted 
vegetation. 
visually and by survey for depressions and subsidence. The inspec- 
tions will be performed each fall and each spring. If any damage. 
or deterioration is found, the interim cap will be reworked and 
recompacted as necessary. 

In addition, the top of the containment will be checked 
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9.0 SUMMARY 

The continued construction of the interim cap was conducted between 
September and November 1985 by Sevenson Containment Corporation 
under the technical direction of Bechtel National, Inc. All work 
was performed in general compliance with the appropriate specifi- 
cation and design drawings. Field density tests indicated that 
the clay material and soil cover was compacted to or above the min- 
imum specification requirements. Laboratory and field testing in- 
dicated that compacted clay material generally met the specification 
requirements, and had an in-place permeability within one order o f  

magnitude of 1 x cm/sec. 
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TABLE 4-1 

AREA 

Phase I 

Phase I1 

Phases I 1 1  & I V  

North Slope 

East Slope 

MOISTURE TEST RESULTS 
FIELD DENSITY TESTS 

CLAY CAP 

OPTIMUM 
MOISTURE 

12.6 

12.6 
12.3 

12.3 

12.6 
12.3 

12.6 
12.3 

RANGE 
SPEC. ACTUAL 

13.6-15.6 12.1-16.1 

13.6-15.6 (One Test) 
13.3-15.3 13.9-17.8 

13.3-15.3 13.3-16.3 

13.6-15.6 17.4-17.7 
13.3-15.3 13.5-17.7 

13.6-15.6 15.5-15.9 
13.3-15.3 16.3-19.1 

AVERAGE 

14.5 

18.2 
15.7 

15.0 

17.6 
16 .2  

15.7 
17.4 



TABLE 4-2 

STEP DENSITY TEST RESULTS 

IN-PLACE DENSITY 

IN-PLACE WATER IN- PLACE 
EL E VAT I ON WET DENSITY CONTENT, DRY DENSITY 
( FEET-MSL ) (PCF) 0 (PCF) STEP NO. 

342.8 122.8 9.7 112.0 
342.3 121.1 8 . 9  111.2 

1 
2 
3 
4 

341.8 124.8 11.1 112.4 
341.2 127.7 11.7 114.3 

CLASSIFICATION TEST RESULTS 

SIEVE ANALYSIS 

SIEVE SIZE - PERCENT PASSING 
#16 # 50 #loo #ZOO #4 #8 - STEP NO. 1 - 1 / 2 'I 3 /4 'I 

1 --- 100 97.6 96.0 94.2 90.0 87 .7  82 .7  
2 100 99.0 95.1 93.3 91.5 88.2 84.9 79.9 
3 --- 100 95.1 93.7 92.5 91.5 87.5 82.5 
4 --- 100 98.0 96.7 95.5 93.1 90.8 8 6 . 3  

ATTERBERG LIMITS 

PI - LL - PL - STEP NO. 

1 16 21 5 
2 13  23  10 
3 14 24 10 
4 16 24 8 
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Specification 
14 5 01 -1 5- 3 7-C- 0 1 

TECHNICAL SPECIFICATION 
FOR 

EARTHWORK 

1.0 GENERAL 

This technical specification establishes the quality of 
workmanship required and defines how quality is measured for 
earthwork. 

2.0 ABBREVIATIONS 

The abbreviations listed below, where used in this 
specification, shall have the following meanings: 

/ 

ASTM 

NYDOT 

American Society for Testing and Materials 

New York Department of Transportation Standard 
Specifications, Construction and Materials 

3.0 QUALITY STANDARDS 

The Subcontractor shall control the quality of items and 
services to meet the requirements of this specification, 
applicable codes and standards, and other Subcontract 
Documents. 
codes and standards of the latest issue a t  the time of 
Subcontract Bid shall apply to the extent indicated herein: 

Unless otherwise specified or shown, the following 

ASTM D 1556 Standard Test Method for Density of Soil in Place by the Sand-cone Method 

ASTII D 1557 Standard Test Methods for Moisture-Density Relations of Soils and 
Soil-Aggregate Mixtures Using 1 0 - l b .  
Rammer and 18-in. Drop 

4931B: 206B 
0 3/12/85 
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Specification 
14501 -1 5-37-C-01 

ASTM D 2216 Standard Test Method for Laboratory 
Determination of Water (Moisture) 
Content of Soil, Rock, and 
Soil-Aggregate Mixtures 

NYDOT Section 610 .Turf Es tab1 ishmen t 

NYDOT Section 612 Sodding and Placing Erosion Control 
Materials 

NYDOT Section 713 Landscape Development Materials 

4.0 SUBMITTALS 

Engineering documentation requirements are summarized on Forn 
1450l-DR, and are augmented by detailed requirements listed 
herein. Bechtel will determine if documentation is complete a s  

submitted by the Subcontractor, and reserves the right to 
disapprove any materials, schedules, methods, equipment, plans, 
drawings, or other submittals that do not meet the Subcontract 
requirements. 

5.0 MATERIALS 

5.1 FILL MATERIAL 

5.1.1 Fill material for earthwork construction shall be 
from off-site borrow source(s) approved by 
Bechtel. Subcontractor shall evaluate the area 
surrounding the borrow source(s) 
source is not in an area subject to disposal of 
hazardous waste materials. Borrow source areas 
shall be free of debris and disposed materiais. 
Borrow source areas having evidence of being a 
disposal site or being adjacent to a disposal site 
shall not be approved. 

to ensure that the 

Designation and approval Of 

4 



S p e c i f i c a t i o n  
1 4 5 0 1 - 1 5 - 3 7 - C -, 0 1 

an a r e a  f o r  o b t a i n i n g  f i l l  m a t e r i a l  
i n d i c a t e  t h a t  a l l  m a t e r i a l  w i t h i n  t h e  a r e a  i s  

s u i t a b l e .  
B e c h t e l ,  f rom approved  borrow s o u r c e s  s h a l l  be  used.  

does  n o t  

Only s u i t a b l e  m a t e r i a l ,  a s  d e t e r m i n e d  by 

5.1 .2  A l l  f i l l  m a t e r i a l  s h a l l  be  f r e e  f rom b r u s h ,  r o o t s ,  
i c e ,  f r o z e n  s o i l ,  r e f u s e ,  and o t h e r  d e l e t e r i o u s  
m a t e r i a l s .  

5 .1 .3  Clay  f i l l  m a t e r i a l  s h a l l  be f r e e  o f  o r g a n i c  

m a t e r i a l  and  g r a v e l  o r  r o c k s ,  and s h a l l  meet t h e  

f o l l o w i n g  r e q u i r e m e n t s :  

o T h e  p l a s t i c i t y  i n d e x  s h a l l  be  n o t  l e s s  t h a n  1 0  

nor  more t h a n  2 0 .  

o T h e  l i q u i d  l i m i t  s h a l l  be  n o t  l e s s  t h a n  30 nor 
more t h a n  50. 

o The p e r m e a b i l i t y  s h a l l  n o t  b e  g r e a t e r  t h a n  
lo-’cm/sec. 

o G r a d a t i o n :  

5 .1 .4  

S i e v e  S i z e  

3/4-inch 
No. 2 0 0  m e s h  

S o i l  m a t e r i a l  s h a l l  meet 

M i n i m u m  Percent  P a s s i n g  
by Weight 

1 0 0  
70 

t h e  f o l l o w i n g  r e q u i r e m e n t s :  

o T h e  PI-! o f  t h e  m a t e r i a l  s h a l l  be between 5 . 5  and 
7 . 6  

o The maximum s i z e  rock s h a l l  be no l a r g e r  t h a n  2 

i nch  s i z e .  

4931B:206B 
03/12/85 
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5. 

0 

Specification 
14501-15-37-C-01  

The plasticity index shall be less than 15. 

.5 So 1 material shall be a well-graded material and 
shall be free from deleterious substantzes such as 
expansive clay, rubbish, and perishable or 
unconpactable material. 

5.1 .6  Tests to verify clay fill and soil material 
requirements will be performed by Bechtel when 
deemed necessary. 

5.1 .7  Topsoil shall meet the following requirements: 

0 The pH of the material shall be between 
/ 

5.5 and 
7.6.  

o The organic content shall be not less than 2% 
nor more than 2 0 % .  

o Gradation: 

Sieve Size 

2 inch 
1 inch 
1/4 inch 
No. 200 mesh 

5.1.8 Topsoil s h a l l  be free 

Percent Passing 
by Weight 

1 0 0  
85 to 1 0 0  
6 5  to 1 0 0  
2 0  to 80 

from refuse, any material 
toxic to plant growth, subsoil, woody vegetation 
and stumps, roots, brush, stones, clay lumps o r  
similar objects larger than two inches in greatest 
dimensions. 
arass and weeds need not be removed but shall be 
thoroughly broken up and mixed with the soil during 
handling operations. 

Sod and herbaceous growth such as 

4931E:206B 
03/17/85 
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Specification 
14501-15-37-C-01 

5 . 1 . 9  Subcontractor shall be responsible for adding lime 
and fertilizer to the topsoil to support turf 
establishment. 

5.1.10 Subcontractor shall submit samples of the topsoil 
material to the New York State Agricultural 
Department for analysis of contents. 
said analysis shall be submitted to Bechtel f o r  
approval prior to use of materials. No topsoil 

material shall be used which contains weed parts or 
seeds unacceptable to the New York State 
Agricultural Department. Samples shall be obtained 
from each borrow source for every 3500 cubic yards. 

Results of 

5 . 1 . 1 1  Subcontractor shall submit the location of proposed 
borrow sources to Bechtel and provide assistance to 
Bechtel for obtaining representative samples of the 
borrow area. 

5.2 FERTILIZER, SEED, AND MULCH 

5 . 2 . 1  Fertilizer shall be a standard quality conmercial 
carrier of plant food elements and shall be in 
accordance with NYDOT Section 713-03, Fertilizer, 
Type No. 2 .  
shipment of fertilizer indicating the number of 

A delivery slip shall acconpany the 

bags and weight of each. The composition of the 

fertilizer shall appear on each bag or the delivery 
slip and shall be approved by Bechtel prior to use. 

4931B:206B 
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S p e c i f i c a t i o n  
1 4 5 0 1 - 1 5 - 3 7 - C - 0 1  

5 . 2 . 2  Grass  s e e d  a n d  s e e d  m i x t u r e  s h a l l  b e  a s  f o l l o w s :  

Name 

K e n t u c k y  B l u e g r a s s  
P e r e n n i a l  Ryegrass  
F i n e  F e s c u e  

P e r c e n t  b y  W e i g h t  o f  
P u r e  l i v e  s e e d  

6 0  
2 0  
2 0  

T h e  s e e d  s h i p m e n t  s h a l l  be  a c c o m p a n i e d  by  a w e i g h t  

s l i p  a n d  a c e r t i f i c a t i o n  by t h e  s u p p l i e r  s t a t i n g  a 
m i n i m u m  of  95  pe rcen t  g e r m i n a t i o n  a n d  p u r i t y  of  
e a c h  k i n d  of  seed .  
c e r t i f i c a t i o n  s h a l l  b e  s u b m i t t e d  t o  B e c h t e l  f o r  
a p p r o v a l  p r i o r  t o  use.  

T h e  w e i g h t  s l i p s  a n d  s u p p l i e r  

/ 

5 . 2 . 3  M u l c h  a n d  m u l c h  a n c h o r i n g  m a t e r i a l s  s h a l l  b e  i n  
a c c o r d a n c e  w i t h  NYDOT S e c t i o n  7 1 3 - 0 7 ,  J u t e  blesh  a n d  

NYDOT S e c t i o n  713-09 ,  S t a k e s  f o r  P e g g i n g  S o d  a n d  

J u t e  M e s h .  

5 . 4  SEDI!.lENT BARRIERS A N D  EROSION CONTROL 

5 . 4 . 1  S e d i m e n t  b a r r i e r s  s h a l l  c o n s i s t  o f  e i t h e r  b a l e d  

h a y ,  b a l e d  s t r a w ,  or  f i l t e r  c l o t h .  When b a l e d  h a y  

o r  b a l e d  s t r a w  is  u s e d ,  e a c h  b a l e  s h a l l  c o n s i s t  of  
n o  l e s s  t h a n  5 c u b i c  f e e t  o f  m a t e r i a l .  When f i l t e r  
c l o t h  i s  u s e d ,  i t  s h a l l  be m a d e  e x p r e s s l y  f o r  use 
a s  a s e d i m e n t  b a r r i e r  a n d  s h a l l  be  a t t a c h e d  o n  t h e  

ups t r eam s i d e  of  p o s t s .  

5 . 4 . 2  J u t e  m e s h  o r  o t h e r  m a t e r i a l  a p p r o v e d  by B e c h t e l  

s h a l l  be u s e d  t o  c o n t r o l  e r o s i o n .  J u t e  m e s h  s h a l l  

be i n  a c c o r d a n c e  w i t h  NYDOT S e c t i o n  7 1 3 - 0 7 ,  J u t e  
t i e s h  a n d  NYDOT S e c t i o n  7 1 3 - 0 9 ,  S t a k e s  f o r  P e g g i n g  
Sod a n d  J u t e  M e s h .  

4 9 3 1 E : 2 0 6 F  
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Specification 
14 501-1 5 - 3  7 - C -  01 

6.0 FIELD OPERATIONS 

6.1 GENERAL 

6.1.1 Subcontractor shall submit, f o r  Bechtel's review, 
the proposed plans and methods for all earthwork 
operations at least three weeks prior to 
implementation. Submittals shall address proposed 
borrow sources, fill operations for clay, soil 
material, and topsoil, routing of haul trucks, 
compaction methods, construction water control, and 
sequence of operations. 

6.1.2 Subcontractor shall, upon request, submit equipment 
information for all equipment, other than 
incidentals, to be used in all earthwork 
operations. Submittals shall address equipment 
specifications, make, model and proposed use. 

6.1.3 Subcontractor shall perform surveys to establish 
locations, elevations (line and grade), and cross 
sections for all work required in this 
Subcontract. Line and grade for all locations 
shall be established in accordance with the grid 
coordinate system shown on the design drawings. 

6.1.4 Existing observation wells, buildings, bench marks, 
earth dikes, or utilities shall not be damaged. 
Wells o r  utilities shall not be removed unless 
their removal is indicated on the design drawings. 
Any damage incurred on the above items shall be 
repaired o r  replaced at the expense of the 
subcontractor. 

A931B:2@6F 
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S p e c i f i c a t i o n  
14501-15-37-C-01  

6 . 2  REPIOVAL OF C R U S H E D  STONE 

6 . 2 . 1  C r u s h e d  s t o n e  m a t e r i a l  o n  t h e  o u t s i d e  of  t h e  d i k e  
s h a l l  b e  r e m o v e d  w i t h i n  t h e  l i m i t s  shown  o n  t h e  

d e s i g n  d r a w i n g s .  C r u s h e d  s t o n e  r e m o v a l  s h a l l  n o t  
e x c e e d  a d e p t h  i n t o  t h e  c l a y  d i k e  of  0 . 2  f o o t .  

6 . 2 . 2  I n  t h e  e v e n t  o f  o v e r - e x c a v a t i o n  d u r i n g  r e n o v a l  o f  

t h e  c r u s h e d  s t o n e  m a t e r i a l ,  t h e  o v e r - e x c a v a t e d  a r e a  
s h a l l  be  r e s t o r e d  w i t h i n  0 . 2  f o o t  o f  b o t t o m  o f  
e x i s t i n g  c r u s h e d  s t o n e  i n  t h e  m a n n e r  s p e c i f i e d  b y  

B e c h t e l  a n d  a t  t h e  expense of t h e  S u b c o n t r a c t o r .  

6 . 2 . 3  C r u s h e d  s t o n e  m a t e r i a l  s h a l l  b e  s t o c k p i l e d  a t  t h e  
c r u s h e d  s t o n e  s t o c k p i l e  a r e a .  

6 . 3  REMOVAL OF CULVERTS 

6 . 3 . 1  C u l ' v e r t s  s h a l l  b e  r e m o v e d  a t  l o c a t i o n s  d e s i g n a t e d  
o n  t h e  d e s i g n  d r a w i n g s .  

6 . 3 . 2  E x c a v a t e d  m a t e r i a l  s h a l l  b e  p l a c e d  o n - s i t e  a s  
d i r e c t e d  by B e c h t e l .  T h e  c u l v e r t s  a n d  
appur t enances  s h a l l  be  d i s p o s e d  of a t  t h e  s t o c k p i l e  

a r e a  f o r  u n c o n t a m i n a t e d  m a t e r i a l .  

6 . 3 . 3  T h e  b a n k  s l o p e s  a n d  d i t c h  g r a d e s  s h a l l  b e  r e s t o r e d  
a n d  r e g r a d e d  t o  meet e x i s t i n g  g r a d e s  a n d  l i n e s .  

6 . 3 . 4  I n  t h e  e v e n t  o f  o v e r - e x c a v a t i o n  d u r i n g  t h e  r e n o v a l  

of  t h e  c u l v e r t s ,  t h e  o v e r - e x c a v a t e d  a r e a  s h a l l  b e  

r e s t o r e d  t o  t h e  p r o p e r  l i n e s  a n d  g r a d e s  i n  t h e  

m a n n e r  s p e c i f i e d  b y  B e c h t e l  a n d  a t  t h e  e x p e n s e  o f  
t h e  S u b c o n t r a c t o r .  
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6 . 4  STOCKPILES 

M a t e r i a l  t o  b e  s t o c k p i l e d  s h a l l  b e  p l a c e d  where shown on 
t h e  d e s i g n  d r a w i n g s .  S t o c k p i l e d  m a t e r i a l  s h a l l  b e  p l a c e d  
t o  p r o v i d e  n a t u r a l  d r a i n a g e  a n d  a s t a b l e  embankment.  
S t o c k p i l e d  s o i l s  s h a l l  b e  compacted  w i t h  a m i n i m u m  of two 
p a s s e s  o f  a C a t e r p i l l a r  D-8 o r  s i m i l a r  method approved  by  
Bechte l .  T h e  m a x i m u m  uncompacted l i f t  t h i c k n e s s  of  s o i l  
s h a l l  b e  1 2  i n c h e s .  S t o c k p i l e d  c r u s h e d  s t o n e  m a t e r i a l  
need  n o t  b e  compac ted .  

6 . 5  SEDIMENT B A R R I E R S  

6 .5 .1  S e d i m e n t  b a r r i e r s  s h a l l  be i n s t a l l e d  t o  m i n i m i z e  
t h e  amount  of s e d i m e n t  l e a v i n g  t h e  work a r e a  and  
s h a l l  c o n p l y  w i t h  S t a t e  a n d  F e d e r a l  s e d i m e n t a t i o n  

laws.  

/ 

6.5 .2  F i l t e r  c l o t h  b a r r i e r s  s h a l l  b e  i n s t a l l e d  i n  
a c c o r d a n c e  w i t h  t h e  m a n u f a c t u r e r ' s  w r i t t e n  
r ecommenda t ions  a n d  s h a l l  b e  a n c h o r e d  by  methods  
r e v i e w e d  by  Bechte l  p r i o r  t o  use.  

6 .5 .3  B a l e d  h a y  o r  s t r a w  s h a l l  b e  l a i d  e n d  t o  end s u c h  

t h a t  no  g a p  e x i s t s  be tween  b a l e s  a n d  s e c u r e l y  
f a s t e n e d  t o  t h e  g round  w i t h  a t  l e a s t  two # 4  

r e i n f o r c i n g  b a r s  p e r  b a l e .  R e i n f o r c i n g  b a r s  s h a l l  
b e  a m i n i m u m  o f  2 1 / 2  f e e t  l o n g  a n d  s h a l l  b e  d r i v e n  
i n t o  e a c h  b a l e  u n t i l  f l u s h  w i t h  t h e  t o p  o f  t h e  
b a l e d  h a y  o r  s t r a w .  
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6.6 CONSTRUCTION WATER CONTROL 

6.6.1 Subcontractor shall keep the construction area 
dewatered during all fill activities. Runoff water 
which accumulates in the Waste Containment Area 
shall be pumped to the retention ponds o r  as 
directed by Bechtel. 

6.6.2 During construction the top surface of the fill 
shall be sloped so that clean water flows away from 
the contaminated waste. 

6.6.3 Subcontractor shall ensure that contaminated watec 
from the Waste Containment Area does not flow into 
or over uncontaminated areas. Areas which becone 
contaminated as a result of inadequate surface 
drainage control shall be restored in the manner 
directed by Bechtel and such restoration shall be 
performed by and at the expense of the 
Subcontractor. 

6.7 EXCAVATION 

6.7.1 Subcontractor shall provide drainage ditches around 
the Interim Cap and shall excavate to lines and 
grades shown on the design drawings. 

6.7.2 All roots, stumps, rock, and foreign matter in the 
excavation shall be renoved. 
encountered shall be removed and disposed of as 
directed by Bechtel. 

Unsuitable material 

4931B:206B 
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6.7.3 Excavation performed to the depths below the 
elevations shown on the design drawings shall be 
restored to the proper elevations by the 
Subcontractor. 

6 . 7 . 4  Unless otherwise directed by Bechtel, excavation 
tolerances shall be plus o r  minus 0.1 foot. 

6.8 SUBGRADE PREPARATION 

The subgrade shall be scarified a minimum of 3 inches 
prior to placing fill material on existing surfaces. The 
scarified area shall be shaped to the lines and grades , 
shown on the design drawings and compacted in accordance 
with this specification. 

6.9 FILL - GENERAL REQUIREMENTS 

6.9.1 Areas to be filled will be released to the 
Subcontractor by Bechtel in satisfactory condition 
and in accordance with the schedule stated in the 
Subcontract. Contaminated material in the Waste 
Containment Area will be graded, compacted, and 
sealed (smooth rolled) by others prior to release. 
Any required rework of these areas, as determined 
by Bechtel, due to the Subcontractor's mistreatment 
or  delay shall be performed by and at the expense 
of the Subcontractor. 

6.9.2 Fill shall not be placed on snow, ice, o r  frozen 
ground surfaces. Clay, soil material, and topsoil 
shall not be placed when the temperature is 32°F or 
below. 

4931B:206B 
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6 . 9 . 3  F i l l  placement s h a l l  conform t o  t h e  l i n e s ,  g r a d e s ,  
s e c t i o n s ,  and e l e v a t i o n s  s h o w n  on t h e  d e s i g n  
drawings.  
m i n u s  0 . 1  f o o t .  

Grading t o l e r a n c e s  s h a l l  be p l u s  o r  

6 . 9 . 4  Moi s tu re  c o n t e n t  tes ts  w i l l  b e  performed by Bech te l  
on f i l l  m a t e r i a l  i n  accordance  w i t h  ASTM D 2 2 1 6 .  

Tes t s  w i l l  be t aken  a s  deemed n e c e s s a r y  w i t h  a 
m i n i m u m  t e s t i n g  f r equency  of  one t e s t  t aken  f o r  
each 5 0 0  c u b i c  y a r d s  of f i l l  p laced  o r  a t  l e a s t  one 
t e s t  performed each day f i l l  i s  p laced .  

6.9.5 F i e l d  d e n s i t y  t es t s  w i l l  be performed, by Bechtel , ,  
on f i l l  m a t e r i a l  i n  accordance  w i t h  ASTM D 1556. 
T e s t s  w i l l  be t aken  a s  deemed necessa ry  w i t h  a 
m i n i m u m  t e s t i n g  f r equency  of one t e s t  t aken  f o r  
each 5 0 0  c u b i c  y a r d s  of f i l l  p l aced .  

6 . 9 . 6  A l l  d e n s i t y  and m o i s t u r e  t e s t i n g  performed by 
B e c h t e l  w i l l  be done wi thou t  c o s t  
S u b c o n t r a c t o r ,  p rov ided  t h a t  t h e  Subcon t rac to r  
s h a l l  a t  i t s  expense  f u r n i s h  l a b o r ,  equipment ,  and 
m a t e r i a l s  t o  a s s i s t  B e c h t e l  i n  p r e p a r i n g  t e s t  
a r e a s ,  and o b t a i n i n g  samples  f o r  t e s t i n g .  

t o  t h e  

6 . 9 . 7  After  placement b u t  p r i o r  t o  compaction, 
m a t e r i a l  determined by Bech te l  t o  b e  o u t s i d e  t h e  
moi s tu re  c o n t e n t  l i m i t s  s t a t e d  h e r e i n ,  s h a l l  b e  

mo i s tu re  cond i t ioned  i n  p l a c e  t o  w i t h i n  t h e  
s p e c i f i e d  moi s tu re  l imits.  S h o u l d  Bech te l  
de te rmine  t h a t  i t  i s  i s p r a c t i c a l  t o  c o n d i t i o n  t h e  
f i l l  i n  p l a c e ,  i t  s h a l l  be removed and r e p l a c e d  

f i l l  

4931E:206B 
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with material meeting the moisture limits. Such 
moisture conditioning or remova'l and replacement 
shall be by and at the expense of the Subcontractor. 

6.9.8 Material satisfactorily placed and spread shall be 
compacted by rolling. Rolling shall be performed 
systematically on all portions of each area being 
compacted. Unless otherwise approved, all roller 
trips shall be made in parallel paths. To ensure 
complete coverage of the areas to be rolled, each 
pass of the roller shall overlap the adjacent p a s s  
by not less than 2 feet. 

6.9.9 Subcontractor shall maintain compacted area and 
ensure that rain damage does not occur. 

6.9.10 The Compacted surface shall be sealed by leaving 
the top surface shaped and rolled to shed water at 
the end of each day's activity. At the beginning 
of each day's activity, the compacted surface shall 
be scarified a minimum of 3 inches prior to 
commencement of additional placement on this area. 

6.9.11 Equipment which has become contaminated, as 
determined by Bechtel, shall be decontaminated by 
others at facilities provided by Bechtel, prior to 
its reuse on clean material. 

6.10 PLACING CLAY FILL 

6.10.1 clay fill material shall be placed in the areas 
shown on the design drawings and shall have a l o o s e  
lift thickness not to exceed 8 inches. clay fill 

4931B:206F 
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shall be compacted to 95 percent of the maximurn d r y  

density a s  determined in accordance with 
ASTM D 1 5 5 7 .  

6 .10 .2  c l a y  X i l . 1  material shall..be placed 1 percent to 3 
percent wetter than the optimum moisture content as 
determined in accordance with ASTM D 1 5 5 7 .  

6.10.3 The first lift of clay fill material placed in 
contact with contaminated material shall be spread 
in a manner that prevents contamination of 
equipment. Spreading of material shall be 
accomplished by pushing fill ahead of the spreading 
equipment thereby keeping the equipment on clean 1 
fill at all times. Alternate methods of fill 
placement shall be submitted to Bechtel for 
approval prior to use. 

6.10.4 Clay fill material shall be placed and compacted in 
a manner that minimizes cross contamination between 
the clay fill and existing waste. Should the top 
surface of the first lift of clay fill become 
contaminated or the surface of any other lift of 
clay become contaminated as determined by Bechtel, 
the contaminated clay material shall be removed and 
replaced as directed by Bechtel at the expense of 
the Subcontractor. 

6.10.5 Prior to Phase V, all exposed clay shall be 

A scarified to a depth of 6inches. The exposed clay 
surface shall then be recompacted. 

4931B:206B 
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I 

6 . 1 0 . 6  P r i o r  t o  p l a c i n g  s o i l  m a t e r i a l  o r  t o p s o i l  i n  t h e  

P h a s e  V a r e a  a n d  a d j a c e n t  a r e a s ,  a m i s c e l l a n e o u s  

c l a y  l a y e r  s h a l l  b e  p laced  i n  a c c o r d a n c e  w i t h  
S e c t i o n  6 . 1 1 . 4  t o  b r i n g  t h e  c l a y  t o  r e q u i r e d  g r a d e  

a s  i n d i c a t e d  o n  t h e  d e s i g n  d r a w i n g s .  

6 . 1 1  PLACING S O I L  MATERIAL 

6 . 1 1 . 1  S o i l  m a t e r i a l  s h a l l  be  p l a c e d  i n  t h e  a r e a s  s h o w n  o n  
t h e  d e s i g n  d r a w i n g s ,  i n  two e q u a l  l i f t s ,  a n d  s h a l l  
be  compacted t o  85  p e r c e n t  of t h e  max imum d r y  
d e n s i t y  a s  d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  
ASTM D 1557.  , 

6 . 1 1 . 2  S o i l  m a t e r i a l  s h a l l  be p l a c e d  w i t h i n  p l u s  o r  m i n u s  

2 p e r c e n t  of t h e  optimum mois tu re  c o n t e n t  a s  
d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  ASTM D 1 5 5 7 .  

6 .11 .3  T h e  p r o c e d u r e  f o r  s p r e a d i n g  a n d  c o m p a c t i n g  t h e  s o i l  
m a t e r i a l  s h a l l  n o t  p r o d u c e  d i s p l a c e m e n t  o r  o t h e r  
d i s t u r b a n c e  t o  t h e  c l a y  l a y e r  on w h i c h  t h e  s o i l  
m a t e r i a l  i s  p laced .  

6 . 1 1 . 4  P r i o r  t o  t h e  p l a c e m e n t  o f  t h e  s o i l  m a t e r i a l ,  
d e p r e s s i o n s  a n d  o t h e r  c a v i t i e s  i n  t h e  l a y e r  o n  
w h i c h  t h e  s o i l  m a t e r i a l  i s  t o  be  p laced  t h a t  a r e  
g r e a t e r  t h a n  0 . 1  f o o t  s h a l l  b e  f i l l e d  a n d  c o m p a c t e d  
w i t h  t h e  same m a t e r i a l  o f  t h e  s u r r o u n d i n g  s u r f a c e .  

6 . 1 2  P L A C I N G  TOPSOIL 

6 . 1 2 . 1  T o p s o i l  s h a l l  b e  p l a c e d  i n  t h e  a r e a s  s h o w n  on  t h e  

d e s i g n  d r a w i n g s  a n d  s h a l l  h a v e  a l o o s e  l i f t  

I 
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thickness not to exceed 8 inches, 
compacted to 85 percent of the maximum dry density 
as determined in accordance with ASTM D 1 5 5 7 .  

Topsoil shall not be overcompacted significantly in 
excess of 8 5  percent of the maximum dry density. 
The procedure for spreading and compacting the 
topsoil shall not produce displacement o r  other 
disturbance of the s o i l  layer on which the topsoil 
is placed. 

Topsoil shall be 

6.12.2 Topsoil shall be placed within plus or minus 2 
percent of the optimum moisture content as 
determined in accordance with ASTM D 1 5 5 7 .  , 

6.12.3 Prior to the placement of topsoil, depressions and 
other cavities in the layer on which topsoil is to 
be placed that are greater than 0.1 foot shall be 
filled and compacted with the same material of the 
surrounding surface. 

6.13 TURF ESTABLISHMENT 

6.13.1 Turf shall be established in all areas where 
topsoil is placed. The topsoil shall be 
conditioned, fertilized, seeded, and mulched in 
accordance with NYDOT Section 610, 
Establishment. 
the drainage ditches around the Interim cap, the 
culvert removal areas, and along both shoulders of 
Lutts Road within the limits s h o w n  on the design 
drawings. 

Turf 
Turf shall be also. established in 

4931B:206B 
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6 . 1 3 . 2  Mulch  m a t e r i a l s  s h a l l  be  u s e d  t o  p r e v e n t  e r o s i o n  o f  
s o i l  a n d  loss of  seed  o n  a r e a s  h a v i n g  s l o p e s  l e s s  
t h a n  3 0  p e r c e n t .  P l a c e m e n t  of m a t e r i a l s  s h a l l  b e  
i n  a c c o r d a n c e  . w i t h  NYDOT S e c t i o n  6 1 2 ,  S o d d i n g  a n d  

P l a c i n g  E r o s i o n  C o n t r o l  Ma te r i a l s .  

6 . 1 3 . 3  Ju t e  mesh  s h a l l  be  u s e d  t o  p r e v e n t  e r o s i o n  o f  a r e a s  
h a v i n g  s l o p e s  g r e a t e r  t h a n  30  p e r c e n t .  P l a c e m e n t  
o f  j u t e  mesh  s h a l l  b e  i n  a c c o r d a n c e  w i t h  N Y D O T  

S e c t i o n  6 1 2 ,  S o d d i n g  a n d  P l a c i n g  E r o s i o n  C o n t r o l  
M a t e r i a l s .  

6 . 1 3 . 4  P r i o r  t o  a c c e p t a n c e  by B e c h t e l ,  S u b c o n t r a c t o r  s h a l l  
m o w  s e e d e d  a r e a s  t o  a h e i g h t  o f  t h r e e  i n c h e s  when 
g r o w t h  r e a c h e s  a n  a v e r a g e  h e i g h t  o f  s i x  i n c h e s  o r  
when g r o w t h  t e n d s  t o  s m o t h e r  s e e d l i n g s .  
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q,l./7 
y: 32 
129. G 
9.9 
H7.7' 

M E T H O D A H  B O  

C O  D O  

MAXIMUM DRY DENSITY 

IZO.0 P.C.F. 

OPTIMUM MOISTURE CONTENT 

PERFORMED IN ACCORDANCE WITH 

ASTM %)r557 

I W  LV 
W A T ~  CONTE~?, % OF DRY WEIGHT 

2 I 3 I 4  I I I 

I solL n 

I I I I I 

CHECKEDBY 2 P d l s s  la0 d 
JOB NO. A- p g 0 4 Z  
REPORT NO, VW(/ i 



APPENDIX 4-C 

COMPACTION CONTROL REPORTS 



COMPACTION COVTRCL REPORT 
B E C H T E L  NAT IOht'<L 

LOCATION 
NO. & 
T E S T  

DATE 
9/4/85 

9/5/85 

52U S 780 E 240 

Job # L-85042 

Report # 16 

ELEVATION MAXIMUM! IY-PLACE W A T E R  IN-PLACE PERCENT 
L A B  :WET LONTENT D R Y  COMPACTION 
D E N S I T Y  iDENSlTY DENSITY 

I ! 
11.8 109.4 85.2 F 3 3  1 1 2 9 . b  ' ' 2 2 . 3  

I ! 

Date 

52UA R e t e s t  S 780 3 3  1 j i x . 4  I 133.6 ' 13.0 

1 2 8 . 4  i 1 3 5 . 2  11.6 '52UB R e t e s t  S 790 332 

E 245 

I E 250 I ! ,  

52UC R e t e s t  S 786 3 32 1 2 8 . 4  j 1 3 4 . 8  10.6 
! 

I 
I E 260 
I 

1 1 8 . 2  92.1 F 

94.3 F 121.1 . 

121.9 94.9 A 

, 
I 

I 
I , 

I 

I 
! 

! 
L 

I 

I 
I 

I 

i I 

I I 

* I  

I 

I 
I 

I 
! 

I ! 

! 

Notes: Dens i ty  Shown:  Lbs. Per C u b i c  Foot hloisture S t a n d a r d  Coun t  

Water C o n t e n t :  Percent of D r y  Weight Densi ty  S t a n d a r d  C o u n t  



I 

I COMPACTION C O N T R O L  REN’RT rratt 
wowhc B E C H T E L  NATIONAL, INC. 

Job # L-85042 

Report # 17 

Date nsmca RO msr sra&zusf II 7 13057 US DOE NFSS 
TLLER*I*C A R f A  C O M  3161437 I d a  

T e s t  Method Sand Cone 

% Compaction Required 95% 
UNCONTAMINATED 

COMPACTION 

, 

I 
‘ 1  
I COMMENTS : A=Approved ; P = P a S s  i ng : F=Fa i I ed ; W=Wa i ved 

I 
qotes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count 

Density Standard Count - Water Content: Percent of Dry Weight 



I. wowm Pa- 

UNCONTAMINATED - C .  
T E S T  LOCATION 
N O .  

56U 9/16 5960, El06 

57U 9/16 s980, El81 

58U 9/17 5980, E320 

59U 9/17 S920, E350 

60U 9/17 5920. E218 

COMPACTION CONTROL REPORT 

Bechtel National, I nc. 

US DOE NFSS 

Test Met hod Sand Cone 

A Y  CAP 
ELEVATION MAXIMUM IN-PLACE WATER IN-PLACE P E R C E N T  

LAB WET CONTENT DRY COMPACTION 
DENSITY DENSITY DENSITY 

334 121.0 132.2 11.7 118.4 97.8 P 

340 126.0 122.6 11.6 109.9 87.2 F 
3 38 126.4 129.8 8.7 119.4 94.5 F 
3 35 126.4 125.7 10.7 113.6 89.8 F 

343 126.0 132.7 I 11.9 118.6 94.1 F 

Job # L-85042 

Report # 22 
D a t e  

COMMENTS: A=Approved, F=Fai l inq ,  P=Passinq 

Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count 

Water Content: Percent o f  Dry Weight Density Standard Count 



- 
FIE! IN-PLACE DENSITY TEST ' 'PORT 

ws TROY.SCHENECTADY RD.. LAIHAM.NY 121 10 5 i a m - i m  . -- 
s&a SHELOON RD.. P.O. eox 229. ORCHARD PARK, NY 14127 7 1 ~ ~ 1 1 0  
lo$ CORONA AVENUE. GROTON. NY 13073 
RAAITAN CENTER. 300 McGAW DRIVE, EDISON. NJ -7 
1164 RIDGE RD. EAST. ROCHESTER, NY 14621 
635 JAMES STREET, SYRACUSE. NY 13203 

6078Sb5881 
201-22M202 

716442.5320 
315-472-9333 

. . 

Project: ~ 4 i T . u -  \ \ $  sd3 ' W r  <, Report No. - 

Client SCY v L- Date: .- 

Contractor: &*h S U h  Job N o .  

. 

I I 1 
I 

Comorcllon Coda 
% I I 8 

Location and Remarks 

Prodor Mirlmum , Optlmum I Cad8 1 Oanrltr I~dt Molrlura 1%1 Material Type and Source I 

Respectfully submitted. 

EMPIRE SOILS INVESTIGATIONS, INC. 

... 



I COMPACTION CONTROL REPORT 

Bechtel Nationa. Inc. 
' US DOE NFSS 

Test Method Sand Cone 

Job # L-85042 

Report # 23 

Date 

% Compaction Required 95% 
UNCONTAMINATED - CLAY CAP 

COMMENTS: A=Approved, F=Failing, P=Passing 

,tes: Density Shown-: Lbs. Per Cubic Foot 

Water Content: Percent of Dry Weight 

Moisture Standard Count 

Density Standard Count 



COMPACTION CrJNTfiOL REFORT 
Bechtel National. Inc. 

risnCR m CAST S Y C I U U S C . N Y  13057 U S  DOE NFSS 
TCLLR(LMC ARCA COOC 31S1437 1429 

Test  Method Sand Cone 

% Compaction Required 85% 
UNCONTAMINATED - SOIL MATERIAL 

I 

1 

Job # L-85042 

Report # 2 4  

Date 

COMPACTION 
DENSITY 

r- 

COMMENTS: A=Approved, F=Failing, P=Passing 

Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count 

Water Content: Percent of  Dry Weight Density Standard Count 



Job # L-85042 

* Report # J C  

Date 

COMPACTION CONTROL - REPORT 
Bechtel National, Inc. wowkc 

rtsmcr ao usr SV'I*EULE.N I 13057 US DOE NFSS 
TLLLRLlkt A r t 4  COOC 313/437 14- 

Test Method Sand Cone 

3 Compaction Required 85% 
UNCONTAMINATED - 5011 M A T E R I A L  

COMPACTION 

I I I I I 

COMMENTS : A=Approved, F=Failing, P=Passing 

Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count 

Water Content: Percent of Dry Weight Density Standard Count 



pa- WOtpPKIc 

T E S T  LOCATION ELEVATION MAXIMUM IN-PLACE WATER 
NO. LAB WET CONTENT 

DENSITY DENSITY 

73U 9 / 2 8  S850,  E350 2nd 6" Lift 115 .3  1 2 2 . 8  1 7 . 4  

7 4 U  9 / 2 8  S800, E l 0 0  2nd 6" Lift  122 .4  131. I 1 5 . 9  

I 78U 9/30 S1100,  €027 320 .8  1 2 4 . 9  1 3 2 . 0  1 4 . 8  

COMPACTION CONTROL REPORT 

Bechtel National, Inc. 

I N - PLAC E 
DRY 
DENSITY 

104 .6  

113 .1  

1 1 5 . 0  

US DOE NFSS 

Test Method Sand Cone 

Job # L-85042 

Report # 26 

Date 

PERCENT 
COMPACTION 

9 2 . 4  P I 
I 

92. 1 P 

COMMENTS ; A =Approved, F=Fai I i n 9, P=Pa s si ng 

Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count 

Water Content :  Percent o f  Dry Weight Density Standard Count 



COMPACTION CONTiiOL REPORT \ 

TEST LOCATION ELEVATION MAXIMUM 
NO. LAB 

DENSITY 

75U 9/28 51266, El03 1st 6" Lift 
Phase I 1 1 8 . 9  

Retest 9 / 2 8  75U-A 1st 6" Lift 

Bechtel National, I nc. 

IN-PLACE WATER IN-PLACE 
WET ZONTENT DRY 
DENSITY DENSITY 

1 2 7 . 9  17.6 108.8 

US DOE NFSS 
Test Method Sand Cone 

8 Compaction Requited 95% 

' Job # L-85042 

Report # 27 

Date 

PERCENT 
COMPACTION 

98.5 P 

93.3 f 

97.3 P 

97.3 P 

97.6 P 

COMMENTS: A=Approved, F=Failing, P=Passing 

Notes: Density Shown: Lbs. Per Cubic Foot 

Water Content: Percent o f  D r y  Weight 

hloisture Standard Count 

Density Standard Count 



I' UrOtffihC p- 
CCMPACTION CONTROL REPORT . 

B E C H T E L  NAT I ONAL, I NC a 

I USDOE NFSS 

Test Method Sand Cone 

Job # L-85042 
Report # 29 

Date 

% Compaction Required 95% 

COMPACTION 

COMMENTS : P=Passed ; A=Approved ; F=Fa i 1 ed ; W=Wa i ved  

Notes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count 

Water Content: Percent of Dry Weight Density Standard Count 



*m”- womnc 

. P  
I - 

COMPACTION. CONTROL REPORT 
BECHTEL NATIONAL, INC. 

U S  DOE NFSS 

Job # L-85042 
Report # 29  CONT 

Date 
Test Method Sand Cone 

% Compaction Required 95% 

COMPACTION 

COMMENTS : P=passinq, F=failinq, A=approved , ‘&=waived 

ilutes: Density Shown : Lbs. Per Cubic Foot Moisture Standard Count 

Water Content: Percent of Dry Weight Density Standard Count 



COMPACTION CONTROL REPORT 

TEST LOCAT I ON ELEVATION MAXIMUM IN-PLACE WATER IN-PLACE 
NO. L A 8  WET CONTENT D R Y  

10/10/85 DENSITY D E N S I T Y  DENSITY 

1 oou 51218, E350 F . G .  Soi l  122.4 134.6 17.0 115.0 

Hater i a 1 

BECHTEL NATIONAL, INC. 

PERCENT 
COMPACTION 

94.0 

US DOE NFSS 

Test Method Sand Cone 

tes: Density Shown:’ Lbs. Per Cubic Foot 
Water Content: Percent of Dry Weight 

hloisture Standard Count 

Density Standard Count 



COMPACTION CONTROL REPORT 

BECHTEL NATIONAL, INC 
US DOE NFSS 

Job # L-85042 

Report 8 33  

Date 

Test Method Sand Cone 
% Compaction Required 95% 

COMPACT ION 

COMMENTS : P=pa s sed A=approved 

F=fa i l e d  Wwa i ved 

Notes: Density Shown: Lbs. Per Cubic Foot hloisture Standard Count 

Water Content: Percent of Dry Weight Density Standard Count 



COMPACTION CONTROL REPORT 
Bechtel National, Inc. 

US DOE NFSS 

IT EST LOCATION ELEVATION MAXIMUM IN-PLACE WATER IN-PLACE 

1 

LAB WET CONTENT DRY 
DENSITY DENSITY DENSITY 

!NO 

Retest 10/18 112U-A 

S 7 4 5 ,  El56 3 2 6 . 4  120 .0  134.4 16.6 115 .3  

130.1 18.3 110.0 113U 1 0 / 1 8  S 1 1 8 4 ,  €414 330 .8  120 .0  

114U 10118  S 9 6 0 ,  E426 3 2 6 . 7  1 2 0 . 0  133.2 1 6 . 3  114.5 

Job 1-85042  

Report # 34  

Date 

PERCENT 
COMPACTION 

9 6 . 1  P 

9 1 . 7  F 

9 5 . 4  P 

I 

1 
I 
I 

I 

I * 
, I 

COMMENTS: P=Passed, A=Approved, FZFailed, W=Waived 

I I I I 

;dotes: Density Shown: Lbs. Per Cubic Foot Moisture Standard Count 

Water Content: Percent o f  D r y  Weight Density Standard Count 

I I I 



COMPACTION CONTROL REPORT Job # L-85042 

Uncc 
I- EST 
40. 

- 

- 
123U 

Rete 
7 

- 

Rete - 

124U - 
a 

ie te  - 

Sechtel National, I nc. 

US DOE NFSS 

Report if 36 

Date 
Test Method Sand Cone 

% Compaction Required 95% 
taminated - Clay Cap 

COMPACTION 

I I 
I 

I 

I 

COMMENTS : P=Passed, A=Approved, F=Failed, W=Waived 

Density S h o w n :  Lbs. Per Cubic Foot 

Water Content: Percent o f  D r y  Weight, 

Moisture Standard Count 

Density Standard Count 



COMPACTIOiv CONTROL REPORT 

BECHTEL NATIONAL. INC.  

I N - P L A C E ~ A T E R  
WET C O N T E N T  
DENSITY 

US DOE NFSS 

Test  Method Sand Cone 

IN-PLACE PERCENT 
DRY COMPACTION 
DENSITY 

% Compaction Requlred 95% 
~- ~ 

  TEST LOCATION ELEVATION 
& 

DATE '1""' 
MAXIMUM 
LAB 
DENSITY 

1 1  / 1 / 8 5  
3 r d  L i f t  120.0 

r 
I 

I 
r 

i 

I 

! 

I 

I 
I 

I 
I 

i 

Job Y I -85042 

Report # 37 

I 

I 

Date 

COMMENTS: P=Pass i ng  ; F=Fa i I ed ; A=Approved ; W=Wa i ved 

Notes:  Densi ty  Shown:  Lbs. P e r  Cubic  Foot Moisture S t a n d a r d  Count 
Water Content :  . Percent  of  Dry Weight Density S t a n d a r d  Count  



APPENDIX 4-D 

METHOD OF CALCULATION 

FIELD PERMEABILITY TESTS 
I 



C a l c u l a t i o n  of  I n f i l t r a t i o n  R a t e  a n d  P e r m e a b i l i t y  

Case 1 - I n n e r  a n d  Out-er  R i n q s  O p e r a t i n q  T o q e t h e r  

T h e  i n n e r  and  o u t e r  r i n g s  c a n  b e  o p e r a t e d  t o g e t h e r  by l e a v i n g  a 
d i r e c t  h y d r a u l i c  c o n n e c t i o n  b e t w e e n  wa te r  i n  t h e  i n n e r  a n d  o u t e r  
r i n g s .  I n  e s s e n c e ,  t h e  system f u n c t i o n s  a s  i f  t h e  i n n e r  r i n g  w e r e  
n o t  t h e r e :  

Open connection between inner 
and outer rings 

v 
I - - - 

T h e  d iameter  ( D )  a r ea  ( A )  o f  t h e  outer r i n g  a I e :  

" o u t e r  = 7 ft = 213  c m  
A o u t e r  = n D 2 / 4  = 3 5 , 7 5 3  c m 2  

T h e  i n f i l t r a t i o n  r a t e  ( I )  i s  t h e  r a t e  of  f l o w  p e r  u n i t  a r e a  o f  
r i n g .  The r a t e  of  f l o w  ( 9 )  i s  t h e  vo lume  o f  f l o w  (Q) p e r  i n t e r v a l  
of t i m e  ( t ) :  

q = Q/t 

T h e  i n f i l t r a t i o n  (I) i s  t h e  r a t e  of  f l o w  ( 9 )  p e r  u n i t  a r e a  

a n d  h a s  u n i t s  o f  v e l o c i t y .  F o r  i n s t a n c e ,  s u p p o s e  w e  m e a s u r e  
20 ,000  m l  (1 r n l  = 1 cm3) o f  f l o w  i n  2 4  h o u r s .  I t  w o u l d  b e :  

I =  20 ,000  cm3 
[ Z 4 / h r  x 6 0  rn in /hr  x 6 0  s e c / m i n J  - 3 5 , 7 5 3  crnz 



W e  s u g g e s t  m e a s u r i n g  t h e  amount  o f  f l o w  ( Q )  by  m e a s u r i n g  t h e  c h a n g e  
i n  h e i g h t  o f  water  (AH)  i n  t h e  o u t e r  r i n g :  

A Q = o u t e r  - A H  

T h u s ,  f o r  i n s t a n c e ,  i f  t h e  water l e v e l  d r o p s  0 . 5  cm i n  2 4  h o u r s :  

Q = A o u t e r  A H  = ( 3 5 , 7 5 3  c m 2 )  - ( 0 . 5  c m )  
= 1 7 , 8 7 7  cm3 

and 

q = Q/t  = 1 7 , 8 7 7  cm3 
[ 2 4 / h r  x 6 0  m i n / h r  x 60 s e c / m i n ]  = 0 .207  cm3/se 

a n d  

I = q / A  = 0 . 2 0 7  cm3/sec 
35 ,753  c m  3 

= 5 . 8  x cm/sec  

P e r m e a b i l i t y  may be  e s t i m a t e d  f r o m  t h e  m e a s u r e m e n t s  u s i n g  D a r c y ' s  l a w :  

q = kiA 

where: q = r a t e  o f  f l o w  = Q / t  
k = p e r m e a b i l i t y  
i = h y d r a u l i c  g r a d i e n t  = 1 . 3  ( d i m e n s i o n l e s s )  
A = area  o f  o u t e r  r i n g  = A o u t e r  = 3 5 , 7 5 3  cm2 

T h u s  : 

S u p p o s e ,  a s  i n  a p r e v i o u s  e x a m p l e ,  2 0 , 0 0 0  m l  o f  w a t e r  f l o w e d  i n t o  t h e  
g r o u n d  o v e r  a p e r i o d  of 2 4  h o u r s .  W e  f o u n d  e a r l i e r  t h a t :  

g = Q/t = 2 0 , 0 0 0  = 0 . 2 3 1  cm3/sec 
2 4  x 60  x 6 0  

T h u s :  

k = 0 . 2 3 1  c m 3 / s e c  
1 . 3  x 3 5 , 7 5 3  cm2 = 5 . 0  x 10-6 c m / s e c  

T h e s e  p e r m e a b i l i t y  c a l c u l a t i o n s  a r e  o n l y  v a l i d  if t h e  m a t e r i a l  u n d e r  
t h e  c o v e r  i s  s u b s t a n t i a l l y  more p e r m e a b l e  t h a n  t h e  c o v e r .  I f  t h e  
m a t e r i a l  u n d e r  t h e  c o v e r  i s  n o t  s u b s t a n t i a l l y  more  p e r m e a b l e  t h a n  t h e  
c o v e r  i t s e l f ,  t h e n  t h e  c a l c u l a t e d  p e r m e a b i l i t y  o f  t h e  c o v e r  w i l l  b e  t o o  
low, i . e . ,  t h e  a c t u a l  p e r m e a b i l i t y  o f  t h e  c o v e r  w i l l  b e  l a r g e r  t h a n  t h e  
c a l c u l a t e d  v a l u e .  



Case 2 - I n n e r  R i n g  O p e r a t e d  S e p a r a t e l y  

I t  i s  p o s s i b l e  t o  i s o l a t e  t h e  f l o w  i n t o  t h e  i n n e r  r i n g  f rom t h e  f l o w  
i n t o  t h e  o u t e r  r i n g :  

Tube carrying water  to inner ring 

v - - 

The i n f i l t r a t i o n  r-ates and  p e r m e a b i l i t i e s  computed  f r o m  f l o w  t o  t h e  
i n n e r  r i n g  s h o u l d  b e  more a c c u r a t e  t h a n  v a l u e s  computed  f rom f l o w  t o  
t h e  o u t e r  r i n g  b e c a u s e :  (1) t h e r e  a r e  no e v a p o r a t i v e  l o s s e s  f rom t h e  
i n n e r  r i n g ;  ( 2 )  t h e  p r e c i s i o n  of f l o w  measuremen t  i s  b e t t e r ;  and  ( 3 )  
t h e  f l o w  i s  n e a r l y  o n e  d i m e n s i o n a l  b e c a u s e  f l o w  t h a t  o r i g i n a t e s  f rom 
t h e  o u t e r  r i n g  c o n f i n e s  t h e  s e e p a g e  f rom t h e  i n n e r  r i n g .  

The  c a l c u l a t i o n s  a r e  s i m i l a r :  

9 = Q/t 

A i n n e r  = 1 8 , 2 4 1  0 2  

q - k = A =  - 9 
i A  i Ainne r  ( 1 . 3 )  ( 1 8 , 2 4 1  cm2) 



VOLUhlE 5 

IN T E R I M C A P  C 0 N ST R U C TI 0 N , 

WASTE C O N T A I N M E N T  AKEA MONITORING SYSTEibl 

A N D  

PERMEABILITY TESTING 

M A Y  - NOVEMBER, 1986 
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1.0 INTRODUCTION 

Volume 5 of t h e  P o s t - C o n s t r u c t i o n  R e p o r t  c o n t a i n s  t h e  r e s u l t s  of t h e  f ina l  r e m e d i a l  

c o n s t r u c t i o n  a c t i v i t i e s  a s s o c i a t e d  w i t h  t h e  c o n s t r u c t i o n  of t h e  i n t e r i m  w a s t e  c o n t a i n m e n t  

f a c i l i t y  at  t h e  N i a g a r a  Fa l l s  S t o r a g e  Site (NFSS). T h e  work d iscussed  in t h i s  v o l u m e  was  

p e r f o r m e d  b e t w e e n  May a n d  N o v e m b e r  1986. T h e  m a j o r  work p e r f o r m e d  dur ing  t h i s  

p e r i o d  inc luded  c o m p l e t i o n  of t h e  i n t e r i m  c a p  a n d  i n s t a l l a t i o n  of t h e  w a s t e  c o n t a i n m e n t  

m o n i t o r i n g  s y s t e m .  T h e  m o n i t o r i n g  s y s t e m  c o n s i s t e d  of t h r e e  p n e u m a t i c  p r e s s u r e  

t r a n s d u c e r s ,  t h i r t e e n  v ibra t ing  w i r e  p r e s s u r e  t r a n s d u c e r s ,  a n d  e i g h t e e n  p a i r s  of moni tor ing  

wel ls .  T h e  c a p  c o n s i s t s  of 3 feet of c o m p a c t e d  c lay ,  1 f o o t  of soil ,  a n d  6 inches  of 

topsoil .  T h e  s h o r t  t e r m  c a p ,  which  p r o v i d e s  a b a r r i e r  to r a d i a t i o n  a n d  r a d o n  e m a n a t i o n  

a n d  e x c l u d e s  s u r f a c e  w a t e r  f r o m  e n t e r i n g  t h e  w a s t e ,  h a s  a des ign  l i f e  of 25 to  50 years .  

L i s t e d  be low a r e  t h e  e n t i t i e s  involved  w i t h  t h e  c o n s t r u c t i o n  of t h e  s h o r t .  t e r m  c a p  dur ing  

1986. 

D e p a r t m e n t  of Energy: O w n e r  

B e c h t e l  Nat iona l ,  Inc.: P r o j e c t  M a n a g e m e n t  C o n t r a c t o r  

S e v e n s o n  C o n t a i n m e n t  Corp.: C o n s t r u c t i o n  C o n t r a c t o r  

E m p i r e  Soi ls  Inves t iga t ions  Inc.: L a b o r a t o r y  a n d  Fie ld  T e s t i n g ,  Moni tor ing  We1 1 

I n s t a l l a t i o n  C o n t r a c t o r  

Eber l ine ,  Inc.: Radiological  S u r v e y  a n d  S a f e t y  C o n t r a c t o r  

- H y d r o  G r o u p  Inc.: T r a n s d u c e r  I n s t a l l a t i o n  C o n t r a c t o r  

2.0 B A C K G R O U N D  AND AVAILABLE INFORMATION 

T h e  c o m p l e t i o n  of t h e  mul t i - layer  i n t e r i m  c a p  w a s  t h e  f ina l  s t e p  in f inishing t h e  s h o r t  

t e r m  c o n f i g u r a t i o n  of t h e  w a s t e  c o n t a i n m e n t  f a c i l i t y  a t  NFSS. T h e  w a s t e  c o n t a i n m e n t  
f a c i l i t y  c o n s i s t s  of a c o m p a c t e d  c l a y  c u t o f f  wal l  t h a t  is  k e y e d  i n t o  a n  under ly ing  n a t u r a l  

c l a y  l a y e r ,  a c o m p a c t e d  c l a y  d ike ,  a n d  t h e  s h o r t  t e r m  c l a y  c o v e r .  T h e  c u t o f f  wal ls  a n d  
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d i k e s  w e r e  c o n s t r u c t e d  in 1982 a n d  1983, a n d  in i t ia l  work on t h e  c o v e r  was  p e r f o r m e d  in 

1984 a n d  1985. D e t a i l s  of t h e  e a r l i e r  work  a r e  c o n t a i n e d  i n  Volumes  1 t h r o u g h  4 of t h e  

G e o t e c h n i c a l  P o s t - C o n s t r u c t i o n  R e p o r t .  

T h e  des ign  r e q u i r e m e n t s  a n d  bas is  of t h e  design f o r  t h e  e n t i r e  c o n t a i n m e n t  f a c i l i t y  a r e  

c o n t a i n e d  in t h e  "Design R e p o r t  f o r  t h e  In te r im Waste C o n t a i n m e n t  F a c i l i t y  a t  t h e  

N i a g a r a  Fa l l s  S t o r a g e  S i te"  ( R e f e r e n c e  1). 

3.0 C O N S T R U C T I O N  ACTIVITIES 

T h e  c o n s t r u c t i o n  a c t i v i t i e s  o n  t h e  w a s t e  c o n t a i n m e n t  s y s t e m  d u r i n g  1986 c o n s i s t e d  of 

c o m p l e t i o n  of t h e  s o u t h e r n  s e c t i o n  ( south  of S 1150). A t  t h e  e n d  of t h e  1985 c o n s t r u c t i o n  

s e a s o n  t h e  s h o r t  t e r m  c a p  h a d  b e e n  p a r t i a l l y  c o m p l e t e d  s o u t h  of S 1150. T h e  clay 

t h i c k n e s s  v a r i e d  b e t w e e n  1 foot a n d  3 feet in th ickness  in t h i s  a r e a .  Dur ing  1986, pr ior  t o  

c o m p l e t i n g  t h e  c a p ,  a t r e n c h  w a s  c u t  i n t o  t h e  c a p  o v e r  t h e  a r e a  of t h e  41 1 Building. T h e  

t r e n c h  w a s  c u t  to p l a c e  t h e  r e s i d u e s  f r o m  t h e  c l e a n u p  of Pond 3 in  t h e  41 I Building. T h e  

c u t t i n g  of t h e  t r e n c h e s  a n d  p lac ing  of t h e  addi t iona l  c o n t a m i n a t e d  m a t e r i a l  m a d e  i t  

n e c e s s a r y  to c h a n g e  t h e  f i n a l  c o n f i g u r a t i o n  of t h e  c a p  t o  a c c o m m o d a t e  t h e  a d d i t i o n a l  

m a t e r i a l .  A s  a r e s u l t  of t h i s  c h a n g e  t h e  e l e v a t i o n s  at  t h e  s o u t h  e n d  of t h e  w a s t e  

c o n t a i n m e n t  f a c i l i t y  w e r e  h igher  t h a n  t h e  c o m p l e t e d  n o r t h  e n d  of  t h e  fac i l i ty .  F i g u r e  5-1 
s h o w s  t h e  loca t ion  of t h e  t w o  t r e n c h e s  c u t  i n t o  t h e  w a s t e  c o n t a i n m e n t  f a c i l i t y  a n d  t h e  

f ina l  c o n f i g u r a t i o n  at  t h e  s o u t h  end.  F i g u r e  5-2 s h o w s  t w o  cross s e c t i o n s  t h r o u g h  t h e  

area. A f t e r  t h e  t r e n c h e s  w e r e  c u t  a n d  t h e  m a t e r i a l  f r o m  P o n d  3 w a s  p l a c e d  a n d  

c o m p a c t e d ,  work o n  c o m p l e t i n g  t h e  i n t e r i m  c a p  was  s t a r t e d .  Also  d u r i n g  th i s  t i m e  per iod  

t h e  d e w a t e r i n g  s y s t e m  wi th in  t h e  411 Building was  r e m o v e d .  T h e  piping a n d  o t h e r  

c o n t a m i n a t e d  e q u i p m e n t  u s e d  as p a r t  of t h e  d e w a t e r i n g  s y s t e m  w e r e  bur ied  in t h e  w a s t e  

c o n t a i n m e n t  a r e a .  All  p ipes  w e r e  g r o u t e d  ful l  pr ior  to be ing  buried.  

T h e  i n i t i a l  s t e p  i n  c o m p l e t i n g  t h e  i n t e r i m  c a p  was  t h e  s c a r i f y i n g  of t h e  t o p  6 t o  1 2  i n c h e s  

of c l a y  p l a c e d  dur ing  t h e  pr ior  year .  T h e  s c a r i f y i n g  w a s  n e c e s s a r y  to  r e m o v e  s m a l l  

t e n s i o n  c r a c k s  a n d  sha l low e r o s i o n  g u l l i e s  t h a t  o c c u r r e d  in  t h e  c l a y  o v e r  t h e  w i n t e r  a n d  

s p r i n g  seasons.  T h e  c l a y  w a s  s c a r i f i e d  to t h e  m a x i m u m  d e p t h  of t h e  tens ion  c r a c k s  a n d  

gul l ies .  A f t e r  s c a r i f i c a t i o n  t h e  c l a y  w a s  m o i s t u r e  c o n d i t i o n e d  a n d  r e c o m p a c t e d  to t h e  

t e c h n i c a l  r e q u i r e m e n t s  of T e c h n i c a l  S p e c i f i c a t i o n  1450 I -  15-54-C-0 I .  A c o p y  of t h e  

s p e c i f i c a t i o n  is c o n t a i n e d  in Appendix  5-A. 
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A d d i t i o n a l  l i f t s  of c l a y  w e r e  t h e n  p l a c e d  o v e r  t h e  s o u t h e r n  half  of t h e  i n t e r i m  c a p  in 

a c c o r d a n c e  wi th  t h e  t e c h n i c a l  s p e c i f i c a t i o n s .  T h e  c l a y  w a s  p l a c e d  in loose lif ts  of e i g h t  

i n c h e s  a n d  c o m p a c t e d  to a m i n i m u m  of 95 p e r c e n t  of m o d i f i e d  P r o c t o r  m a x i m u m  d r y  

d e n s i t y  in  a c c o r d a n c e  wi th  ASTM D 1557. T h e  l if ts  of c l a y  w e r e  p r o g r e s s i v e l y  p l a c e d  

unt i l  t h e  requi red  3 feet m i n i m u m  t h i c k n e s s  had b e e n  p l a c e d  o v e r  t h e  e n t i r e  a r e a .  

T h e  c l a y  soil ,  which w a s  f r o m  a n  o f f s i t e  bor row a r e a ,  w a s  d e l i v e r e d  t o  t h e  s i t e  by d u m p  

t r u c k .  T h e  c l a y  w a s  c o m p a c t e d  using a s h e e p s f o o t  d r u m  rol ler .  A t  t h e  e n d  of a g i v e n  day ,  

if r a i n  w a s  e x p e c t e d ,  t h e  s u r f a c e  w a s  ro l led  with a s t e e l  d r u m  ro l le r .  I f  t h e  s u r f a c e  w a s  

ro l led ,  i t  would t h e n  b e  s c a r i f i e d  pr ior  t o  p lac ing  addi t iona l  l i f t s .  

Upon c o m p l e t i o n  of t h e  c l a y  p l a c e m e n t ,  a I-foot soi l  c o v e r  w a s  p l a c e d  o v e r  t h e  s o u t h e r n  

half  of t h e  w a s t e  c o n t a i n m e n t  a r e a .  T h e  soi l  l a y e r  w a s  p l a c e d  in t w o  e q u a l  l i f t s  a n d  

c o m p a c t e d  to a m i n i m u m  of 85 p e r c e n t  of modi f ied  P r o c t o r  d e n s i t y  in  a c c o r d a n c e  wi th  

ASTM D 1557. T h e  t o p  l a y e r  of t h e  i n t e r i m  c a p  was  a 6-inch t h i c k  topsoi l  l ayer .  T h e  

topsoi l  w a s  c o m p a c t e d  t o  a m i n i m u m  d e n s i t y  of 85 p e r c e n t  a n d  n o t  t o  e x c e e d  90 p e r c e n t  

of m o d i f i e d  P r o c t o r  dens i ty .  Both  t h e  soi l  a n d  topsoi l  w e r e  c o m p a c t e d  by t r a c k  walking 

w i t h  a d o z e r .  T h e  topsoi l  a f t e r  p l a c e m e n t  a n d  c o m p a c t i o n  w a s  r a k e d  a n d  h a n d  p icked  t o  

r e m o v e  t h e  s t o n e s  a n d  roots. T h e  s i d e  s lopes  w e r e  c o v e r e d  w i t h  j u t e  m a t s  to  m i n i m i z e  

e r o s i o n  pr'ior to f i n a l  mulching ,  seeding ,  a n d  f e r t i l i z i n g  of t h e  topsoi l .  T h e  f ina l  work  w a s  

c o m p l e t e d  in l a t e  O c t o b e r .  

4.0 INTERIM C A P  MATERIAL 

T h e  i n t e r i m  c a p  a t  NFSS c o n s i s t e d  of t h r e e  layers ,  t h e  3 f e e t  of c l a y ,  t h e  I foot of: soil ,  

a n d  t h e  6 i n c h e s  of topsoil .  T h e  m a t e r i a l  r e q u i r e m e n t s  a r e  c o n t a i n e d  in T e c h n i c a l  

S p e c i f i c a t i o n  1450 1-15-54-C-01 (Appendix  5-A) a n d  s u m m a r i z e d  below.  

4.1 CLAY 

T h e  m a t e r i a l  s p e c i f i c a t i o n  r e q u i r e m e n t s  f o r  t h e  clay m a t e r i a l  w e r e  as follows: 

o T h e  p las t ic i ty  index sha l l  be n o t  less t h a n  10 nor  m o r e  t h a n  20 

o T h e  liquid l i m i t  sha l l  b e  n o t  l e s s  t h a n  30 nor m o r e  t h a n  50 

o Gradat ion:  3/4-inch: 100 p e r c e n t  passing 

No. 200 Sieve:  70 p e r c e n t  passing 
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T h e s e  s p e c i f i c a t i o n  r e q u i r e m e n t s  w e r e  s e l e c t e d  t o  a c h i e v e  a m a t e r i a l  which,  w h e n  

c o m p a c t e d ,  would h a v e  a p e r m e a b i l i t y  of less  t h a n  1 x 10 c m / s e c .  In addi t ion ,  a 
m a t e r i a l  wi th  a low p l a s t i c i t y  w a s  s e l e c t e d  to  m i n i m i z e  t h e  s h r i n k / s w e l l  p o t e n t i a l  d u e  to 

a n y  m o i s t u r e  c o n t e n t  f l u c t u a t i o n  of t h e  clay soil. T o  f u r t h e r  r e d u c e  t h e  p o t e n t i a l  for 

shr ink/swel l ,  a n d  to  o b t a i n  t h e  r e q u i r e d  low p e r m e a b i l i t y ,  a c o m p a c t i o n  r e q u i r e m e n t  of 

9 5  p e r c e n t  of modi f ied  P r o c t o r  m a x i m u m  d r y  d e n s i t y  (ASTM D 1557)  w a s  spec i f ied .  A 

m o i s t u r e  c r i t e r i o n  of 1 to  3 p e r c e n t  a b o v e  o p t i m u m  moistur,e w a s  a l s o  es tab l i shed .  All  

c l a y  w a s  p laced  in m a x i m u m  l i f t s  of 8 inches.  

-7 

T h e  c l a y  m a t e r i a l  t h a t  w a s  u s e d . f o r  t h e  c a p  was  t a k e n  f r o m  a l o c a l  o f f s i t e  b o r r o w  area. 

T h e  l o c a t i o n  of t h e  b o r r o w  a r e a  i s  s h o w n  on F i g u r e  5-3. Also s h o w n  o n  F i g u r e  5-3 a r e  t h e  

b o r r o w  areas used f o r  t h e  p a s t  f i v e  years .  T h e  m a t e r i a l  after e x c a v a t i o n  w a s  t r a n s p o r t e d  

to  t h e  s i t e  by t ruck.  

T h e  c l a y  m a t e r i a l  is a d a r k  b r o w n  s i l t y  c l a y  soil. T h e  so i l  i s  v e r y  t y p i c a l  in t h i s  reg ion  of 
t h e  u p p e r  unconsol ida ted  d e p o s i t s  i d e n t i f i e d  as t h e  brown c l a y  unit .  T h e  p r o p e r t i e s  a n d  

g e o l o g i c  h is tory  of t h i s  brown c l a y  uni t  w e r e  d e s c r i b e d  in  t h e  G e o l o g i c  R e p o r t ,  N i a g a r a  

Falls Storage Si te ,  L e w i s t o n ,  N e w  Y o r k  ( R e f e r e n c e  2). T h e  m a t e r i a l  used in  t h e  

c o n s t r u c t i o n  of t h e  c l a y  c a p  is f r o m  t h e  s a m e  uni t  as t h e  so i l  used  f o r  t h e  c o n s t r u c t i o n  of 

b o t h  t h e  c u t o f f  wal ls  a n d  dikes.  T h e  c l a y  m a t e r i a l  w a s  tested d u r i n g  t h e  c o n s t r u c t i o n  

per iod  to  ver i fy  c o m p l i a n c e  w i t h  t h e  t e c h n i c a l  s p e c i f i c a t i o n .  T h e  test r e s u l t s  a r e  

d iscussed  in Sect ion '5 .0  of t h i s  r e p o r t .  If a n y  a p p r e c i a b l e  a m o u n t s  of  sand ,  g r a v e l ,  or  

d e l e t e r i o u s  m a t t e r  w e r e  f o u n d  in t h e  c l a y  m a t e r i a l ,  t h a t  m a t e r i a l  w a s  r e m o v e d  a n d  s t o c k -  

p i led  a t  t h e  bor row areas. 

4.2 SOIL MATERIAL 

T h e  m a t e r i a l  s p e c i f i c a t i o n  r e q u i r e m e n t s  for t h e  soil m a t e r i a l  w e r e  as follows: 

o A pH b e t w e e n  5.5 a n d  7.6 

o A well-graded m a t e r i a l  

o A plas t ic i ty  index  less t h a n  15 
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T h e  soi l  m a t e r i a l  w a s  t a k e n  f r o m  t h e  s a m e  b o r r o w  area as t h e  c l a y  a n d  w a s  g e n e r a l l y  

f o u n d  c l o s e r  to t h e  s u r f a c e .  T h e  phys ica l  p r o p e r t i e s  w e r e  s i m i l a r  to  t h e  c l a y  e x c e p t  t h a t  

t h e r e  w e r e  l a r g e r  p e r c e n t a g e s  of c o a r s e r  m a t e r i a l .  

T h e  c o m p a c t i o n  r e q u i r e m e n t  f o r  t h e  soil  l a y e r  w a s  85 p e r c e n t  of t h e  m o d i f i e d  P r o c t o r  

m a x i m u m  d r y  d e n s i t y  (ASTM D 1557) .  A m o i s t u r e  c o n t e n t  of p lus  or  m i n u s  3 p e r c e n t  of 

o p t i m u m  m o i s t u r e  w a s  e s t a b l i s h e d  f o r  t h e  p l a c e m e n t  of soil. T h e  r e q u i r e d  12 i n c h e s  of 

c o m p a c t e d  soi l  w a s  p l a c e d  in  t w o  e q u a l  l i f ts .  

4.3 TOPSOIL 

T h e  m a t e r i a l  s p e c i f i c a t i o n s  f o r  t h e  topsoi l  w e r e  as follows: 

o A pH b e t w e e n  5.5 a n d  7.6 

o O r g a n i c  c o n t e n t  b e t w e e n  2 a n d  20 

o M a x i m u m  p a r t i c l e  size 2 inch  

No. 200 sieve:  80 to  20 p e r c e n t  pass ing  

T h e  topsoi l  w a s  t a k e n  f r o m  o n s i t e  s tockpi les .  T h e  s t o c k p i l e s  w e r e  e s t a b l i s h e d  w h e n  t h e  

area to t h e  n o r t h  of t h e  c o n t a i n m e n t  s y s t e m  w a s  c l e a r e d  f o r  t h e  i n s t a l l a t i o n  of t h r e e  

holding ponds.  

T h e  c o m p a c t i o n  r e q u i r e m e n t  f o r  t h e  topsoi l  w a s  b e t w e e n  85 a n d  90 p e r c e n t  of t h e  

modi f ied  P r o c t o r  m a x i m u m  d r y  d e n s i t y  (ASTM D 1557). A m o i s t u r e  c o n t e n t  of p lus  o r  

m i n u s  3 p e r c e n t  of o p t i m u m  m o i s t u r e  w a s  e s t a b l i s h e d  f o r  t h e  p l a c e m e n t  of t h e  topsoi l .  

T h e  r e q u i r e d  6 i n c h e s  w a s  p l a c e d  in o n e  l i f t .  

5.0 QUALITY C O N T R O L  

5.1 G E N E R A L  

L a b o r a t o r y  a n d  f i e l d  t e s t i n g  of t h e  c a p  m a t e r i a l s  w e r e  p e r f o r m e d  to v e r i f y  t h a t  t h e  c l a y ,  

soil ,  a n d  topsoi l  m e t  t h e  s p e c i f i c a t i o n  soi l  c l a s s i f i c a t i o n  r e q u i r e m e n t s ,  a n d  t h a t  t h e  

r e q u i r e d  d e g r e e  of c o m p a c t i o n  w a s  being o b t a i n e d .  Addi t iona l  l a b o r a t o r y  t e s t i n g  w a s  

c o n d u c t e d  to d e t e r m i n e  t h e  p e r m e a b i l i t y  of l a b o r a t o r y  c o m p a c t e d  s a m p l e s .  
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5.2 C O M P A C T I O N  CONTROL 

C o m p a c t i o n  c o n t r o l  of t h e  c l a y  c a p  w a s  m a i n t a i n e d  by p e r f o r m i n g  a s e r i e s  of f ie ld  d e n s i t y  

tests o n  t h e  c o m p a c t e d  soi l  m a t e r i a l s .  A s p e c i f i c  a r e a  w a s  tested a f t e r  t h e  c o n t r a c t o r  

h a d  i n d i c a t e d  t h a t  t h e  c o m p a c t i o n  in t h e  a r e a  had b e e n  c o m p l e t e d .  T h e  test l o c a t i o n  w a s  

selected e i t h e r  by B e c h t e l  or b y  t h e  f i e l d  t e c h n i c i a n  f r o m  E m p i r e  Soi l s  Inves t iga t ions ,  

Inc. T h e  in-place w e t  d e n s i t y  w a s  d e t e r m i n e d  using e i t h e r  t h e  s a n d  c o n e  (ASTM D 1556) 

o r  a n u c l e a r  d e n s i t y  gage (ASTM D 2922). T h e  m o i s t u r e  c o n t e n t  of t h e  soi l  f o r  t h e  sand 

c o n e  test w a s  d e t e r m i n e d  using t h e  "Speedy Mois ture  Meter." A c o r r e l a t i o n  b e t w e e n  

oven-dried m o i s t u r e  p e r c e n t a g e s  a n d  S p e e d y  Mois ture  Meter r e a d i n g s  w a s  m a d e  pr ior  to 

t h e  start of work a n d  t h e n  r e p e a t e d  d u r i n g  t h e  c o n s t r u c t i o n  per iod.  A f t e r  c o m p l e t i n g  a 

f i e l d  d e n s i t y  test, t h e  d r y  d e n s i t y  of t h e  soi l  w a s  c a l c u l a t e d  a n d  t h e n  c o m p a r e d  t o  t h e  
m a x i m u m  dry d e n s i t y  of t h a t  m a t e r i a l  to d e t e r m i n e  t h e  p e r c e n t  c o m p a c t i o n .  T h e  

m a x i m u m  d r y  d e n s i t y  a n d  o p t i m u m  m o i s t u r e  w e r e  d e t e r m i n e d  in  a c c o r d a n c e  w i t h  

ASTM D 1557, modi f ied  P r o c t o r  dens i ty .  In o r d e r  f o r  a n y  a r e a  to be a c c e p t e d  t h e  

in-p lace  d e n s i t y  had to e q u a l  o r  e x c e e d  t h e  m i n i m u m  s p e c i f i c a t i o n  r e q u i r e m e n t s .  T h e  

t o p s o i l  a l s o  had  a m a x i m u m  d e n s i t y  s p e c i f i c a t i o n  r e q u i r e m e n t .  A n y  a r e a s  t h a t  f a i l e d  to 
o b t a i n  t h e  r e q u i r e d  p e r c e n t  c o m p a c t i o n  w e r e  r e j e c t e d .  T h o s e  areas t h a t  w e r e  r e j e c t e d  

w e r e  e i t h e r  r e c o m p a c t e d  by a d d i t i o n a l  p a s s e s  of t h e  ro l le r  o r  m o i s t u r e  c o n d i t i o n e d ,  

r e w o r k e d ,  a n d  t h e n  r e c o m p a c t e d .  A f t e r  p r o p e r  c o r r e c t i v e  a c t i o n  a l l  a r e a s  t h a t  had  fa i l ing  

tests w e r e  r e t e s t e d .  O n  a f e w  o c c a s i o n s  a r e a s  t h a t  had m a r g i n a l l y  f a i l i n g  tests wi th in  

1 p e r c e n t  of requi red  p e r c e n t  c o m p a c t i o n  w e r e  judged to be a c c e p t a b l e  b a s e d  o n  

a c c e p t a b l e  test r e s u l t s  in t h e  area i m m e d i a t e l y  a d j a c e n t .  A n  a r e a  w a s  a p p r o v e d  a n d  t h e  

w o r k  a l l o w e d  to  p r o c e e d  only a f t e r  a n  a c c e p t a b l e  test r e s u l t  w a s  o b t a i n e d .  

Also  dur ing  1986, p a r t  of t h e  w o r k  inc luded  t h e  p l a c e m e n t  of t h e  g e o t e c h n i c a l  

i n s t r u m e n t a t i o n  in t h e  w a s t e  c o n t a i n m e n t  area. T h e  d e t a i l s  of t h i s  w o r k  a r e  d iscussed  

l a t e r  in  t h i s  repor t .  However ,  i t  w a s  n e c e s s a r y  to  e x c a v a t e  t h r e e  t r e n c h e s  i n t o  t h e  c a p  to  

bury  t h e  c a b l e s  f r o m  t h e  i n s t r u m e n t s .  to t h e  r e a d o u t  s t a t i o n .  T h e s e  t r e n c h e s  w e r e  

b a c k f i l l e d  in a c c o r d a n c e  wi th  t h e  s p e c i f i c a t i o n s  f o r  t h e  v a r i o u s  so i l  l ayers .  T h e  backf i l l  

m a t e r i a l  w a s  a l so  t e s t e d  to v e r i f y  s p e c i f i c a t i o n  compl iance .  

A c o m p l e t e  r e c o r d  of t h e  f ie ld  d e n s i t y  tests i s  c o n t a i n e d  i n  Appendix  5-B. T h e  d a t a  
s h e e t s  c o n t a i n  t h e  test n u m b e r ,  date of test, loca t ion ,  e l e v a t i o n ,  in -p lace  d e n s i t y  a n d  

m o i s t u r e ,  p e r c e n t  Compact ion ,  a n d  t h e  P r o c t o r  c u r v e  used to  d e t e r m i n e  t h e  p e r c e n t  

c o m p a c t i o n .  T h e  P r o c t o r  c u r v e s  used  for t h e  var ious  m a t e r i a l s  a r e  c o n t a i n e d  in 

Appendix  5-C. 
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5.3 MOISTURE C O N T R O L  

T h e  m o i s t u r e  c o n t e n t  of t h e  c l a y  m a t e r i a l  w a s  m o n i t o r e d  o n  a da i ly  bas i s  t o  v e r i f y  

c o m p l i a n c e  w i t h  t h e  t e c h n i c a l  s p e c i f i c a t i o n .  T h e  s p e c i f i c a t i o n  r e q u i r e d  t h e  m o i s t u r e  

c o n t e n t  of t h e  c l a y  m a t e r i a l  a t  t i m e  of c o m p a c t i o n  to be 1 to 3 p e r c e n t  a b o v e  o p t i m u m  

m o i s t u r e  c o n t e n t .  T h e  m o i s t u r e  c o n t e n t s  w e r e  d e t e r m i n e d  using t h e  S p e e d y  M o i s t u r e  

M e t e r .  When t h e  test r e s u l t s  i n d i c a t e d  t h a t  t h e  m o i s t u r e  c o n t e n t  w a s  o u t s i d e  t h e  r e q u i r e d  

r a n g e ,  c o r r e c t i v e  a c t i o n s  w e r e  t a k e n .  C o r r e c t i v e  a c t i o n s  i n c l u d e d  s c a r i f y i n g  a n d  

s p r e a d i n g  to a l low dry ing  of m a t e r i a l s  t h a t  w e r e  too w e t  a n d  a d d i n g  w a t e r  by spr inkl ing  

for c l a y  soi ls  t h a t  w e r e  too dry.  In a l l  cases, t h e  c l a y  m a t e r i a l s  w e r e  throughly  m i x e d  to 

a s s u r e  a uni form m o i s t u r e  c o n t e n t  d i s t r i b u t i o n  t h r o u g h o u t  e a c h  c o m p a c t e d  l i f t .  

M o i s t u r e  c o n t e n t s  w e r e  a l s o  d e t e r m i n e d  f o r  e a c h  f ie ld  d e n s i t y  test. T h e s e  m o i s t u r e  

c o n t e n t s  a r e  ind ica ted  o n  t h e  c o m p a c t i o n  c o n t r o l  r e p o r t s  c o n t a i n e d  in Appendix  5-B. A 

s u m m a r y  of t h e  o p t i m u m  m o i s t u r e  c o n t e n t s ,  t h e  r e q u i r e d  s p e c i f i c a t i o n  r a n g e ,  a n d  t h e  

m e a s u r e d  m o i s t u r e  c o n t e n t s  f o r  t h e  c l a y  c a p  m a t e r i a l s  a r e  shown in T a b l e  5-1. 

T h e  m o i s t u r e  c o n t e n t  tests p e r f o r m e d  in  conjunct ion  wi th  t h e  f i e l d  d e n s i t y  t e s t s  typ ica l ly  

s h o w e d  l o w e r  m o i s t u r e  l e v e l s  t h a n  m e a s u r e d  pr ior  to p l a c e m e n t  a n d  c o m p a c t i o n .  This  

r e d u c t i o n  in m o i s t u r e  c o n t e n t  i n d i c a t e s  t h a t  possibly s o m e  d r y i n g  d u e  to  sun  a n d  wind 

a c t i o n  had t a k e n  p l a c e  d u r i n g  t h e  s p r e a d i n g  and  c o m p a c t i o n  of t h e  c l a y  soils. This  

c o n d i t i o n  w a s  o b s e r v e d  to h a v e  o c c u r r e d  in t h e  prev ious  y e a r ' s  c o n s t r u c t i o n  of t h e  c l a y  

c a p  and  w a s  e v a l u a t e d  by p e r f o r m i n g  a la rge-sca le  f ie ld  p e r m e a b i l i t y  t e s t .  T h e  r e s u l t s  of 

t h i s  test showed s a t i s f a c t o r y  p e r m e a b i l i t y  values.  In o r d e r  to f u r t h e r  s t u d y  a n y  possible  

v a r i a t i o n  of p e r m e a b i l i t y  w i t h  c o m p a c t i o n  m o i s t u r e  c o n t e n t ,  a d d i t i o n a l  l a b o r a t o r y  

p e r m e a b i l i t y  t e s t i n g  will be p e r f o r m e d  at  m o i s t u r e  c o n t e n t s  b e l o w  t h e  s p e c i f i e d  r a n g e  of 

I to 3 p e r c e n t  a b o v e  o p t i m u m  m o i s t u r e .  Based o n  t h e  e x t r e m e l y  l ow p e r m e a b i l i t i e s  

m e a s u r e d  in  t h e  t e s t i n g  p e r f o r m e d  to  d a t e ,  i t  i s  e x p e c t e d  t h a t  t h e  m e a s u r e d  

p e r m e a b i l i t i e s  will s t i l l  b e  less t h a n  I x c m / s e c  c r i t e r i a .  

5.4 CLASSIFICATIdN TESTING 

T h e  requi red  c l a s s i f i c a t i o n  p r o p e r t i e s  f o r  c l a y  m a t e r i a l s  w e r e  s u m m a r i z e d  in S e c t i o n  4 

a n d  a r e  c o n t a i n e d  in  Appendix  5-A. In o r d e r  to  v e r i f y  t h a t  t h e  soil  m e t  t h e s e  

r e q u i r e m e n t s ,  c l a s s i f i c a t i o n  tests ( g r a i n  s i z e  d is t r ibu t ion  a n d  A t t e r b e r g  l imi t s )  w e r e  run 

o n  soi l  s a m p l e s  f r o m  e a c h  P r o c t o r  test. T h e  l a b o r a t o r y  t e s t  d a t a  s h e e t s  a r e  c o n t a i n e d  in 

Appendix  5-C (shown on P r o c t o r  T e s t  s h e e t s )  a n d  Appendix 5-E (Soil C l a s s i f i c a t i o n  Tests) .  
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T h e  test r e s u l t s  a r e  p l o t t e d  on F i g u r e  5-4. This  f i g u r e  shows t h e  s p e c i f i c a t i o n  l i m i t s  as 

well as t h e  ind iv idua l  test resul ts .  All  t h e s e  w e r e  e i t h e r  wi th in  o r  c l o s e  to t h e  
s p e c i f i c a t i o n  l imi t s ,  w i t h  t h e  e x c e p t i o n  of t h e  A t t e r b e r g  l i m i t  test r e s u l t s  on s e v e r a l  c l a y  

samples .  T h e s e  tests e x c e e d e d  t h e  s p e c i f i c a t i o n  l i m i t s  i n d i c a t i n g  a h igher  p l a s t i c i t y .  I t  

c a n  b e  e x p e c t e d  t h a t  t h e s e  m a t e r i a l s  m a y  b e  s l igh t ly  m o r e  s u s p e c t i b l e  to  v o l u m e  c h a n g e  

c a u s e d  b y  m o i s t u r e  c o n t e n t  var ia t ion .  H o w e v e r ,  t h e  p e r m e a b i l i t y  of t h e s e  so i l s  will  

typ ica l ly  b e  l o w e r  t h a n  o t h e r  soi ls  used f o r  c l a y  c a p  c o n s t r u c t i o n .  

5.5 S T E P  DENSITY T E S T  

A s t e p  d e n s i t y  test w a s  c o n d u c t e d  in May 1986 o n  t h e  c l a y  c a p  m a t e r i a l  p l a c e d  d u r i n g  t h e  

1985 c o n s t r u c t i o n  season .  T h e  purpose  of t h i s  test w a s  to  i d e n t i f y  a n y  effect o n  t h e  

in-place d e n s i t y  of t h e  c o m p a c t e d  c l a y  m a t e r i a l  d u e  to  e x p o s u r e  to w i n t e r  w e a t h e r  a n d  to  

provide  g u i d a n c e  o n  t h e  e x t e n t  of s u r f a c e  p r e p a r a t i o n  pr ior  to r e s u m i n g  c o n s t r u c t i o n .  
D u e  to t i m e  a n d  w e a t h e r  c o n s t r a i n t s ,  t h e  c l a y  c a p  m a t e r i a l s  w e r e  n o t  c o v e r e d  u n t i l  t h e  

1986 c o n s t r u c t i o n  s e a s o n  w i t h  t h e  18 i n c h e s  of soi l  a n d  topsoi l  r e q u i r e d  as p a r t  of t h e  

s h o r t - t e r m  c o v e r .  

T h e  s t e p  d e n s i t y  test w a s  c o n d u c t e d  by p e r f o r m i n g  a s e r i e s  of in-place d e n s i t y  tests a t  

t h e  s e l e c t e d  loca t ion .  T h e  tests w e r e  c o n d u c t e d  at  d e p t h s  of 0, 6 ,  12, a n d  18 i n c h e s  b e l o w  

t h e  s u r f a c e  of t h e  c l a y  c a p .  T h e  tests w e r e  m a d e  using a s a n d  c o n e  d e v i c e  in  a c c o r d a n c e  

wi th  ASTM D 1556. T h e  r e s u l t s  of t h e  tests a r e  c o n t a i n e d  in Appendix  5-8 ( R e p o r t  

No. DT-2) a n d  are s u m m a r i z e d  o n  T a b l e  5-2. 

T h e  r e s u l t s  of t h e  s t e p  d e n s i t y  test  w e r e  c o m p a r e d  w i t h  t h e  r e s u l t s  of c o m p a c t i o n  t e s t i n g  

p e r f o r m e d  dur ing  i n i t i a l  c l a y  p l a c e m e n t  i n  1985 i n  o r d e r  to  assess t h e  effects of w i n t e r  
exposure.  R e p r e s e n t a t i v e  test r e s u l t s  f r o m  t h e  1 9 8 5  c o n s t r u c t i o n  s e a s o n  w e r e  o b t a i n e d  

f r o m  Appendix  4-C of Volume 4 of t h e  G e o t e c h n i c a l  P o s t - C o n s t r u c t i o n  R e p o r t  a n d  a r e  

shown o n  T a b l e  5-2. With t h e  e x c e p t i o n  of t h e  u p p e r  s a m p l e  ( d e p t h  r a n g e  0-6 i n c h e s )  in 

t h e  s t e p  d e n s i t y  test, t h e  c o m p a c t e d  c l a y  m a t e r i a l  s h o w s  n o  c h a n g e  in  d e n s i t y  as a r e s u l t  

of w i n t e r  exposure .  T h i s  minor  s u r f a c e  d i s t u r b a n c e  d u e  to eros ion ,  w e a t h e r  effects a n d  

c o n s t r u c t i o n  t r a f f i c  w a s  c o r r e c t e d  as p a r t  of n o r m a l  c o n s t r u c t i o n  p r o c e d u r e s .  A s  

d e s c r i b e d  in S e c t i o n  3.0, t h e  t o p  6 to 12 i n c h e s  of a l l  c l a y  c a p  areas t h a t  w e r e  not 

c o m p l e t e d  d u r i n g  t h e  1985 season ,  w e r e  s c a r i f i e d  a n d  r e c o m p a c t e d  as p a r t  o f  t h e  i n i t i a l  

work  in 1986. T h e  c a p  a r e a  w h e r e  t h e  s t e p  d e n s i t y  test w a s  l o c a t e d  was  s c a r i f i e d  a n d  

r e c o m p a c t e d  o n  ivtay 13, 1986 ( S e e  D e n s i t y  T e s t  R e p o r t  No. DT-4 in Appendix 5-B). 
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6.0 PERMEABILITY TESTING 

6.1 BACKGROUND 

T h e  spec i f ica t ion  for  t h e  cons t ruc t ion  of t h e  c l ay  c a p  requi res  t h e  soil ma te r i a l ,  when 

c o m p a c t e d ,  t o  have  a n  in-place pe rmeab i l i t y  equal  t o  or less  t h a n  I x 10 cm/sec .  I n  

o rde r  t o  ver i fy  th i s  permeabi l i ty  va lue  f o r  t h e  compac ted  ma te r i a l ,  l abo ra to ry  tests were  

c o n d u c t e d  on compac ted  samples  of soil ob ta ined  f rom the  borrow areas. 

-7 

During 1984 and 1985, permeabi l i ty  t e s t i n g  was conducted  on undis turbed  f ie ld  c o m p a c t e d  

and  l abora to ry  c o m p a c t e d  samples  of c l ay  mater ia l .  The r e su l t s  of t h i s  previous t e s t ing  
-7 

showed permeabi l i t i es  of less  t han  1 x 10 cm/sec .  The  a v e r a g e  fo r  the undis turbed 

f ie ld  c o m p a c t e d  samples  was  2.8 x 10 c m / s e c  and  t h e  a v e r a g e  f o r  t h e  labora tory  

c o m p a c t e d  samples  was 3.7 x 10 c m / s e c  for  soil c o m p a c t e d  t o  a t  least 95% of 

max imum density.  

-8 

-8 

In addi t ion  t o  t h e  labora tory  pe rmeab i l i t y  tests, two field pe rmeab i l i t y  tests were  

conduc ted  in 1985. The  tests w e r e  conduc ted  using a l a rge  double-ring i n f i l t r o m e t e r  with 

a n  inne r  ring d i ame te r  of 5 feet a n d  a n  o u t e r  ring d i ame te r  of 7 feet. T h e  tests were  

pe r fo rmed  on t h e  compac ted  c l ay  c a p  m a t e r i a l  in t h e  w a s t e  c o n t a i n m e n t  a rea .  The  test 

loca t ions  were  se l ec t ed  t o  b e  r e p r e s e n t a t i v e  of t h e  typical  c l ay  soi ls  and  cons t ruc t ion  

me thods  used t o  p l ace  t h e  c a p  mater ia l s .  The  resu l t s  of t h e  t e s t ing  a r e  con ta ined  in 

Volume 4 of t h e  Geotechnica l  Pos t -Cons t ruc t ion  Report .  

During 1986, addi t ional  l abora to ry  t e s t ing  was per formed on c o m p a c t e d  samples  of t h e  

c l a y  m a t e r i a l  used f o r  t h e  c l ay  cap .  T h e  c a p  ma te r i a l  used for  c a p  cons t ruc t ion  in 1986 

was  ob ta ined  from a d i f f e ren t  bor row loca t ion  in the a r e a  and  t h e  t e s t i n g  was  pe r fo rmed  

to ver i fy  t h e  acceptab i l i ty  of t h i s  m a t e r i a l  for  use in t h e  cap.  

6.2 LABORATORY COMPACTED SAMPLE TESTING 

Permeab i l i t y  t e s t s  were  conduc ted  on  four  sets of samples  f r o m  t h e  1986 borrow a r e a  - 

Boos Pit .  T h e  samples  were  s e l e c t e d  f r o m  various loca t ions  throughout  t h e  bor row pi t  i n  

o r d e r  to provide indicat ion of a n y  var ia t ion  in t h e  permeabi l i ty  c h a r a c t e r i s t i c s  of t h e  

ma te r i a l s .  One  sample  in e a c h  set was  c o m p a c t e d  t o  approx ima te ly  9 5  p e r c e n t  of 
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maximurn density. T h e  second s a m p l e  in e a c h  s e t  was c o m p a c t e d  to 90 pe rcen t  of 

max imum dens i ty  t o  provide in fo rma t ion  on  t h e  var ia t ion in pe rmeab i l i t y  wi th  d e g r e e  o f .  

compact ion .  All  samples  w e r e  c o m p a c t e d  at  a mois ture  c o n t e n t  b e t w e e n  1 and  3 pe rcen t  

a b o v e  t h e  opt imum mois ture  con ten t .  T h e  maximum dry dens i ty  a n d  o p t i m u m  mois ture  

c o n t e n t  fo r  each set of samples  was  d e t e r m i n e d  by per forming  a P r o c t o r  T e s t  on t h e  soil 

f r o m  e a c h  sample.  The  r e su l t s  of t h e  P r o c t o r  T e s t s  a r e  conta ined  in Appendix 5-C. 

All  t e s t ing  was pe r fo rmed  in a t r i ax ia l  ce l l  with t h e  test spec imen  enc losed  in a rubber  

membrane .  A confining pressure  was  appl ied to t h e  rubber  m e m b r a n e  in  o rde r  to 

min imize  any  leakage  be tween  t h e  m e m b r a n e  and  t h e  soil sample.  In t e s t ing  soi ls  of low 

pe rmeab i l i t y  it is  impor t an t  to min imize  a n y  leakage  t o  assure  mean ingfu l  test resul ts .  
T h e  de ta i l ed  test procedure  for  conduc t ing  t h e  permeabi l i ty  tests is con ta ined  in 

Appendix 5-D. 

-7 All test r e su l t s  showed t h a t  t h e  measu red  permeabi l i ty  is less t h a n  I x 10 cm/sec .  A 
s u m m a r y  of t h e  permeabi l i ty  test r e su l t s  and  informat ion  on s a m p l e  c h a r a c t e r i s t i c s  is 

shown in Tab le  5-3. The l abora to ry  d a t a  s h e e t s  a r e  conta ined  in Appendix 5-D. The  
a v e r a g e  permeabi l i ty  for  samples  c o m p a c t e d  t o  abou t  95 pe rcen t  of m a x i m u m  dens i ty  ( t h e  

r equ i r ed  f ie ld  Compaction c r i t e r i a )  w a s  5.3 x 10 cm/sec .  T h e  a v e r a g e  permeabi l i ty  o f  

s a m p l e s  c o m p a c t e d  t o  about  90 p e r c e n t  of maximum dens i ty  was  1.1 x 10 cm/sec .  T h e  

a v e r a g e  permeabi l i ty ,  a l though s l igh t ly  lower than  t h e  pe rmeab i l i t y  f o r  s amples  

c o m p a c t e d  to  95 pe rcen t  of max imum dens i ty ,  is s t i l l  l ess  t h a n  t h e  r equ i r ed  permeabi l i ty .  
The re fo re ,  it can  be  concluded t h a t  t h e  permeabi l i ty  of t h e  c l ay  m a t e r i a l  used for  c a p  

cons t ruc t ion  in 1986 is  less  t han  I x 10 cm/sec .  

-9 

-8 

-7 

6.3 DISCUSSION OF RESULTS 

During t h e  period of cons t ruc t ion  of t h e  c u t o f f  walls, dikes,  and  t h e  c l a y  cap ,  a se r i e s  of 

f ie ld  and  labora tory  tests have  been  run  in order  to d e m o n s t r a t e  t h a t  t h e  in-place 
pe rmeab i l i t y  of t h e  c lay  m a t e r i a l  m e t  t h e  spec i f ica t ion  r e q u i r e m e n t  of less  t h a n  

1 x cm/sec .  The  t e s t s  h a v e  cons i s t ed  of labora tory  pe rmeab i l i t y  tests on 

undis turbed  and  r ecompac ted  samples  a n d  large-scale  f ie ld  pe rmeab i l i t y  tests on t h e  

a c t u a l  c l ay  cap.  All  l abora tory  tests h a v e  cons is ten t ly  shown a pe rmeab i l i t y  of less  t h a n  
I x c m / s e c  for  t h e  var ious sou rces  of c l ay  borrow ma te r i a l  used. T h e  field tests 

h a v e  shown measured  permeabi l i t i es  wi th in  a n  order  of magn i tude  of 1 x 10 -7 cm/sec .  
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T h e r e f o r e ,  it c a n  b e  c o n c l u d e d  t h a t  t h e  in-place p e r m e a b i l i t y  of t h e  c l a y  c a p ,  dikes ,  a n d  

c u t o f f  wal l s  i s  within o n e  o r d e r  of m a g n i t u d e  of I x 10 c m / s e c ,  which  w a s  set as t h e  

d e s i g n  value.  

-7 

7.0 WASTE CONTAINMENT A R E A  MONITORING 

7.1 P O R E  PRESSURE MONITORING 

In t h e  fa l l  of 1986, 13 v i b r a t i n g  w i r e  p r e s s u r e  t r a n s d u c e r s  (VWPTs) a n d  t h r e e  p n e u m a t i c  

p r e s s u r e  t r a n s d u c e r s  (PPTS) w e r e  i n s t a l l e d  to provide  a m e a n s  to m o n i t o r  w a t e r  l e v e l s  

w i t h i n  t h e  w a s t e  c o n t a i n m e n t  area. T h e  VWPTs a r e  t h e  p r i m a r y  i n s t r u m e n t a t i o n  w i t h  t h e  

PPTs be ing  u t i l i zed  to  provide  a m e a n s  to c h e c k  to o p e r a t i o n  of t h e  VWPTs. 

T h e  VWPT is  a re l iab le  a n d  a c c u r a t e  d e v i c e  for m e a s u r i n g  l iquid p r e s s u r e s  wi th in  t h e  

ground.  T h e  t r a n s d u c e r  c o n v e r t s  f lu id  p r e s s u r e  to a n  e l e c t r i c a l  f r e q u e n c y  s igna l  which i s  

t r a n s m i t t e d  t o  a r e m o t e  r e a d i n g  s t a t i o n  v ia  cables .  T h e  i n s t r u m e n t  is des igned  for bur ia l  

i n  soi l  m a t e r i a l  and  is c o r r o s i o n - r e s i s t a n t  a n d  immersion-proof .  T h e  s e n s i n g  e l e m e n t  is a 

s m a l l  d i a m e t e r  s t e e l  wire ,  r e s t r a i n e d  a t  b o t h  ends,  which v i b r a t e s  a t  a n a t u r a l  f r e q u e n c y  

d e t e r m i n e d  by t h e  tens ion  in  t h e  wire .  O n e  e n d  of t h e  w i r e  i s  f i x e d  t o  t h e  t r a n s d u c e r  

body. T h e  o t h e r  e n d  is f a s t e n e d  to a t h i n  f lex ib le -s tee l  d i a p h r a g m  in c o n t a c t  wi th  t h e  

f lu id  media .  F l e x u r e  of t h e  d i a p h r a g m  d u e  to c h a n g e s  in  f luid p r e s s u r e  i n d u c e s  a c h a n g e  

in  t h e  n a t u r a l  f requency .  A n  i n t e g r a l  e l e c t r i c a l  c i r c u i t  d r i v e s  t h e  w i r e  in c o n s t a n t  

o s c i l l a t i o n  at t h e  n a t u r a l  f r e q u e n c y  a n d  s e n s e s  a n y  c h a n g e  in  s t r a i n  in  t h e  v i b r a t i n g  wire .  

A p i c k u p  s e n s o r  a n d  d a t a  a c q u i s i t i o n  s y s t e m  provides  t h e  m e a n s  to r e a d  a n d  display t h e  

r e a d i n g s  of t h e  t ransducer .  
0 

T h e  P P T s  a r e  used on th i s  p r o j e c t  to c h e c k  t h e  o p e r a t i o n  of t h e  VWPTs. T h e  P P T  is  a 

d e v i c e  t h a t  c o n v e r t s  f luid p r e s s u r e  i n t o  p n e u m a t i c  p r e s s u r e  which  c a n  b e  r e l a y e d  to a 

r e m o t e  r e a d i n g  s t a t i o n .  T h e  p o r e  w a t e r  p r e s s u r e  acts upon a f l e x i b l e  d i a p h r a g m  having a 

negl ig ib le  spr ing  force .  T h e  f o r c e  of t h e  d i a p h r a g m  d u e  t o  t h e  w a t e r  p r e s s u r e  c a u s e s  a 

v a l v e  to close.  A reading  i s  m a d e  b y  a p p l y i n g  g a s  p r e s s u r e  in a c h a m b e r  in t h e  i n s t r u m e n t  

unt i l  i t  b a l a n c e s  a g a i n s t  t h e  p o r e  w a t e r  pressure .  

T h e  l o c a t i o n s  of t h e  i n s t r u m e n t s  are s h o w n  on F i g u r e  5-5. T h e  t h r e e  P P T s  w e r e  i n s t a l l e d  

at t h e  s a m e  e l e v a t i o n  and  in  t h e  s a m e  b o r e h o l e  as VWPTs I ,  9, a n d  13. T h e  i n s t r u m e n t  
n u m b e r ,  site gr id  locat ion,  r e c o r d e r  c h a n n e l ,  g round s u r f a c e  e l e v a t i o n ,  a n d  i n s t r u m e n t  

e l e v a t i o n  a r e  s u m m a r i z e d  in T a b l e  5-4. . 
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T h e  ins t rumen t s  were  instal led in boreholes  drilled t o  t h e  base  of t h e  wastes .  Each  

in s t rumen t  was instal led 6 inches  a b o v e  t h e  bot tom of t h e  borehole ,  t h e n  embedded in 3 

feet of sand. A I-foot thick ben ton i t e  s e a l  was  placed above  t h e  sand  and t h e  remaining 

port ion of  t h e  borehole  filled wi th  grout. A ske tch  showing t h e  ins ta l la t ion  of a VWPT and 

a P P T  in a borehole  is shown in F igure  5-6. The ins t rument  cables  w e r e  buried in t r enches  
and  rou ted  to t h e  te rmina t ion  point  in Building 403. During ins ta l la t ion ,  t h e  cab le  f r o m  

VWPT at  Borehole 10 was c u t  and  t h e  use of t h a t  i n s t rumen t  was  t e rmina ted .  .4 

r e p l a c e m e n t  ins t rument  was  instal led in a n  ad jacen t  borehole  and  des igna ted  as 

Borehole  IOA. The  instal la t ion of t h e  in s t rumen t s  was per formed on November  3 and 4, 

1986, and t h e  readings were  s t a r t e d  immedia te ly .  

T h e  P P T s  a r e  r ead  using a por t ab le  pneumat i c  indicator  and t h e  readings  a r e  recorded  on 

d a t a  sheets .  The  VWPTs a r e  r e a d  using a multi-channel d a t a  acquis i t ion  sys t em t h a t  

au tomat i ca l ly  records  s t r a in  d a t a  f r o m  t h e  vibrating wire t ransducers .  T h e  vibrat ing 

wire  scanne r / r eco rde r  has  a built-in e lec t rosens i t ive  pr in te r  t h a t  i s  used t o  ou tpu t  t h e  
s t r a in  gauge  readings. A typical  pr in tout  i s  shown on Figure 5-7. 

7.2 GROUND WATER MONITOKING WELLS 

In addi t ion  to t h e  VWPTs and PPTs,  thir ty-s ix  (36) post-closure ground wa te r  monitor ing 

wells w e r e  instal led be tween  S e p t e m b e r  and  November of 1986. T h e  wells. w e r e  instal led 

by Empi re  Soils, Inc. under Bechte l ' s  t echn ica l  direction. The  borings w e r e  logged and 

sampled  by a Bechte l  Geologist. T h e  Boring Logs a r e  given in Appendix 5-F. The ground 
w a t e r  monitor ing wells were  ins ta l led  to d e t e c t  rad ioac t ive  con tamina t ion  of t h e  ground 

w a t e r  and  to measure  ground w a t e r  levels. T h e  scope of t h e  well ins ta l la t ion  program 
included: 

o Taking and classifying S tanda rd  Pene t r a t ion  T e s t  (SPT) and  Shelby Tube  (ST) 

samples  t o  de t e rmine  t h e  soil t ypes  encountered  during drilling, and  to provide 
samples  for  labora tory  tes t ing.  

o Installing ground wa te r  moni tor ing  wells based on s i t e  geology,  t h e  prescr ibed 

well cons t ruc t ion  methods,  a n d  g e o m e t r y  of t h e  was te  c o n t a i n m e n t  s t ruc tu re .  
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Ground wa te r  monitor ing wells were  cons t ruc ted  following t h e  comple t ion  of t h e  drilling 

of e a c h  hole. The cons t ruc t ion  sequence  was in i t ia ted  by inser t ing  a 2-inch inside 
d i a m e t e r  Type 316 s ta in less  s t ee l ,  wire  wrapped, well s c reen  and  Type  316 r iser  casing 

through t h e  hollow-stem auge r  t o  t h e  bo t tom of t h e  augered  hole. O n c e  set on t h e  bo t tom 

of t h e  hole, t h e  r iser  pipe was  c u t  so t h a t  2 t o  3 feet remained  a b o v e  t h e  ground surface.  

C o m p l e t e  cons t ruc t ion  de ta i l s  as out l ined in monitor ing well logs a r e  given in 
Appendix 5-G. 

& 
Following inser t ion of t h e  sc reen  and  r iser  pipe, t h e  hollow-stem auge r s  were  l i f ted  

1-2 feet off t h e  bot tom of t h e  hole. T h e  f i l t e r  pack was t h e n  poured  f rom t h e  top  o f  t h e  

a u g e r s  i n to  t h e  annulus be tween  t h e  auge r s  and t h e  screen.  This  me thod  e l imina ted  t h e  

need for  central izers .  The  a u g e r s  were  l i f ted  in 5 feet in te rva ls  as f i l t e r  pack  was poured 

i n t o  t h e  hole and given t i m e  to r each  t h e  bo t tom of the  augers .  T h e  f i l t e r  pack sand was  

poured slowly to avoid "bridging." Using t h e  descr ibed method,  t h e  f i l t e r  pack  was placed 

t o  approximate ly  2 feet above  t h e  top  of t h e  well sc reen ,  as de te rmined  by "sounding" t h e  

top  of t h e  f i l t e r  pack with a t a p e  measure.  

With t h e  f i l t e r  pack to t h e  prescr ibed  depth ,  t he  auge r s  were  wi thdrawn comple te ly  f rom 

t h e  hole. Removal  of t h e  auge r s  f ac i l i t a t ed  placing of t h e  annu la r  s e a l  above  t h e  f i l ter .  

T h e  seal ,  consisting of ben ton i t e  pel le ts ,  was placed in t h e  annulus  above  t h e  f i l t e r  pack. 

Soundings were  taken  with t h e  t a p e  measu re  t o  assure  t h e  ben ton i t e  pe l le t s  ex tended  

a b o u t  2 feet above  the  top  of t h e  f i l t e r  pack. 

Following p l acemen t  of  t h e  ben ton i t e  seal ,  a thick mixture  of cemen t -ben ton i t e  grout  was  

used to backfi l l  t h e  remainder  of t h e  annulus, and c o m p l e t e  t h e  well s ea l  up t o  t h e  

su r face .  Depending upon t h e  p re sence  o r  absence  of wa te r  in t h e  annulus, t h e  grout  s lurry 

was e i t h e r  poured d i rec t ly  in to  t h e  hole  o r  was placed with a t r e m i e  pipe f rom t h e  sea l  up 

to t h e  s u r f a c e  using a rubber  hose and  a pump on t h e  drill rig. 

A f t e r  t h e  grout  slurry was p l acea  in t h e  annulus  to t h e  sur face ,  a 1.3 to 4 foot long 6-inch 

ou t s ide  d i a m e t e r  carbon s t e e l  s u r f a c e  cas ing  was set around t h e  moni tor ing  well. A steel 

c a p  designed by t h e  Subcon t rac to r  and  approved by Bechte l  was  then  placed on t h e  

s u r f a c e  casing and secured  with a padlock. Finally, as a conf i rma t ion  of well operat ion,  

t h e  moni tor  wells were  developed by removing 3 or  m o r e  t i m e s  t h e  volume of wa te r  

within t h e  well and/or  until t h e  d ischarged  wa te r  showed insignif icant  turbidity. 
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7.3 W A L K O V E R  S U R V E Y  

A walkover survey  of t h e  was te  con ta inmen t  a r e a  was  pe r fo rmed  in t h e  fall of 1956. This  

survey i s  in tended  t o  es tab l i sh  t h e  baseline of t h e  condi t ion  of t h e  w a s t e  c o n t a i n m e n t  a r e a  
and to provide t h e  basis  for  de te rmining  whether  any  a c t i o n s  a r e  required beyond normal  

main tenance  ac t iv i t ies .  

The  walkover  survey  was  pe r fo rmed  on November  17 and  18, 1986 by a t e a m  of 

engineering, geotechnica l ,  construct ion,  and  site opera t ions  personnel. The  t e a m  
eva lua ted  t h e  c a p  condi t ion for  s e t t l e m e n t  or  movemen t ,  cracking,  undesired p l an t  

growth,  o r  any  o t h e r  undesirable  conditions. The  survey  t e a m  observed seve ra l  minor  

condi t ions t h a t  were  to b e  cor rec ted .  These  w e r e  : 

Local ized areas of spa r se  grass  on no r the rn  sec t ion  of c a p  

T i re  t r a c k s  on  topsoil 

Areas  of l a rge  d i r t  c lods 

Poor  d ra inage  a long  toe  of c a p  

Isolated a r e a s  of erosion in s0uther.n sec t ion  of t h e  cap. 

A de ta i led  descr ip t ion  of t h e  walkover survey a n d  o t h e r  e l e m e n t s  of t h e  p e r f o r m a n c e  

monitoring sys t em re su l t s  for  1986 a r e  conta ined  in  a s e p a r a t e  report .  

8.0 S U M M A R Y  

The  cons t ruc t ion  of t h e  in te r im c a p  and geo techn ica l  ins t rumenta t ion  compris ing t h e  

per formance  monitor ing sys t em was comple t ed  in 1986 under  t h e  technica l  d i r ec t ion  of 

Bechte l  National, Inc. A l l  work was p e r f o r m e d  in gene ra l  compl iance  wi th  t h e  

appropr ia te  spec i f ica t ions  and design drawings. Field dens i ty  tests indicated t h a t  t h e  c lay  

ma te r i a l  and soil cove r  was  compac ted  to t h e  minimum spec i f ica t ion  r equ i r emen t s  for  

density. Labora tory  t e s t ing  indicated t h a t  t h e  c l a y  m a t e r i a l  s e l ec t ed  for  cons t ruc t ion  of 
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t h e  c l a y  c a p  had a p e r m e a b i l i t y  of l e s s  t h a n  t h e  I x c m / s e c  d e s i g n  value.  Addi t iona l  

p e r m e a b i l i t y  t e s t i n g  will b e  p e r f o r m e d  to e v a l u a t e  t h e  effect of  c o m p a c t i o n  m o i s t u r e  

c o n t e n t  o n  t h e  v a l u e  of p e r m e a b i l i t y .  

9.0 R E F E R E N C E S  

1. B e c h t e l  Nat iona l ,  Inc. Des ign  R e p o r t  f o r  t h e  I n t e r i m  Waste C o n t a i n m e n t  F a c i l i t y  a t  

t h e  N i a g a r a  Fa l l s  S t o r a g e  Site, D O E / O R  20722-21, O a k  R i d g e ,  TN,  May 1986. 

2. B e c h t e l  Nat iona l ,  Inc. G e o l o g i c  R e p o r t ,  N i a g a r a  Fa l l s  S t o r a g e  S i t e ,  DOE/OR/20722-8,  

O a k  Ridge ,  TN, J u n e  1984. 
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TABLE 5-1 

CODE PRoCT?S' 

L-7 

L-9 

L-15  ( L - 3 )  

L-27  ( L - 5 )  

( 3 )  

( 3 )  

L-29 

'L-30 

L-31  

MOISTURE TEST RESULTS 
FIELD DENSITY TESTS 

CLAY CAP 
m 

OPTIMUM 
MOISTURE(2)  

( % I  

11.8 

1 1 . 9  

1 3 . 5  

1 4 . 6  

1 0 . 2  

1 2 . 0  

1 2 . 0  

RANGE 
SPEC. ACTUAL 

( % )  ( % )  

1 2 . 8 - 1 4 . 8  

1 2 . 9 - 1 4 . 9  

1 4 . 5 - 1 6 . 5  

1 5 . 6 - 1 7 . 6  

1 1 . 2 - 1 3 . 2  

1 3 . 0 - 1 5 . 0  

1 3 . 0 - 1 5 . 0  

AVERAGE 
( % I  

("SEE APPENDIX 5-C FOR PROCTOR TEST RESULTS 

( 2 1 P E R  ASTM D-1557 

( 3 ) B 0 T H  NUMBERS ARE USED TO REFER TO PROCTOR TESTS 

1 2 . 7  

1 4 . 6  

9 . 5 - 1 3 . 4  1 1 . 3  

9 . 6 - 1 5 . 1  1 2 . 9  

1 1 . 2  1 0 . 8 - 1 5 . 0  

1 4 . 3  (ONE TEST)  1 4 . 3  

1 4 . 8  1 3 . 4 - 1 7 . 1  

11 .1-15 .5  

1 3 . 2 - 1 6 . 7  



TABLE 5-2 

STEP DENSITY TEST RESULTS 
CLAY CAP MATERIAL 

1) STEP DENSITY TEST 

LOCATION: S1333, El21 
DATE: MAY 6, 1986 
REF: APPENDIX 5-B, REPORT DT-2 

. IN-PLACE WATER IN-PLACE 
STEP ELEVATION WET DENSITY CONTENT DRY DENSITY 

(FEET-MSL) (PCF 1 ( PCF 1 NO. 

111.2 12.6 98.8* 

132.8 12.9 117.6 

134.5 13.9 118.1 

134.2 14.3 117.4 

1 335.2 

2 334.7 

3 334.2 

4 333.7 

2) FIELD DENSITY TESTS - INITIAL PLACEMENT 1985 
REF: APPENDIX 4-C, REPORTS 36 AND 37 

IN- PLACE WATER IN-PLACE 
TEST WET DENSITY CONTENT DRY DENSITY 
NO. LOCATION DATE (PCF) ( % I  (PCF) 

129U S1350,E164 10/31/85 134.3 

132U S1336,E098 11/2/85 

133U S1335,E114 11/2/85 

138.3 

136.6 

14.6 

16.4 

16.3 

117.2 

119.5 

117.5 

*UPPER 6-12 INCHES OF CLAY CAP WAS SCARIFIED AND RECOMPACTED 
PRIOR TO PLACEMENT OF ADDITIONAL CLAY OR SOIL COVER. 
SECTIONS 3.0 AND 5.5 FOR DISCUSSION. 

SEE 



TABLE 5-3 

PERMEABILITY TEST RESULTS 
LABORATORY COMPACTED SAMPLES 

TEST SOURCE DRY UNIT MOISTURE PEZCENT PERMEAB I L I  TY 
NUMBER ( 2 )  MAT 1 L WEIGHT CONTENT  COMPACTION(^) F 5 PSI @ 1 0  P S I  

( 9 )  ( x CMISEC) ( P C F  1 

L-22 BOOS P I T  1 1 0 . 0  1 5 . 2  8 9 . 4  0 . 1 9 4  0 . 2 4 5  

9 3 . 3  0 . 0 7 3 3  0 . 0 8 3 5  L-23  SAMPLE $1 1 1 4 . 8  1 5 . 1  

15 .1  8 8 . 6  0 . 1 0 7  0 . 1 2 6  

1 5 . 1  9 8 . 0  0 . 0 4 8 9  0 . 0 5 8 1  

L-33  BOOS P I T  1 0 7 . 7  

L-32 SAMPLE 1 3  1 1 9 . 2  

8 5 . 5  0 . 1 3 1  0 . 1 7 6  L-34 BOOS P I T  1 0 5 . 9  1 2 . 7  

L-35  SAMPLE t 7  1 2 2 . 2  1 3 . 0  9 8 . 7  0 . 0 5 5 1  -- 

0 . 0 7 1 6  

9 4 . 1  0 . 0 2 2 1  0 . 0 2 8 5  

1 8 . 5  8 9 . 3  0 . 0 7 7 9  L-37 BOOS P I T  1 0 8 . 3  

L-36 SAMPLE # 8  1 1 4 . 2  1 7 . 4  

( l )ASTM D-1557 
( 2 ) E M P I R E  SOILS  TEST NUMBER 



TABLE 5 - 4  

SUMMARY O F  SUBSURFACE MONI-TORING INSTRUNENTS 

INSTRUMENT S I T E  G R I D  COORDINATES ELEVATION-FT (MSL) 
( BOREH OLE RECORDER 

NUMBER SOUTH E A S T  CHANNEL GROUND ( C A P )  SURFACE INSTRUMENT 

1 885 1 0 0  11 335 .2  321 .7  

2 8 8 5  220  1 2  341 .4  3 2 1 . 2  

3 8 8 5  360 1 3  3 3 5 . 6  3 2 0 . 6  

4 1 0 4 5  1 0 0  1 4  335 .4  321 .9  

5 1 0 4 5  2 3 5  1 5  344 .9  3 2 1 . 1  

6 1 0 4 5  400  1 6  332.9 3 2 1 . 1  

7 1 2 0 5  1 0 0  1 7  335 .3  3 2 1 . 1  

8 1 1 9 5  25 0 18  343.6 3 2 0 . 1  

9 1 2 0 5  400  1 9  334.8 3 2 3 . 1  

1 O A  1 4 6 0  1 3 0  1 0  3 3 8 . 9  3 2 8 . 1  

11 1 5 6 1  9 8  1 339 .0  3 2 4 . 3  

1 2  1 5 6 0  26 5 2 3 4 1 . 4  3 2 9 . 9  

1 3  1 5 6 0  37 0 3 341 .5  3 2 9 . 5  

NOTES: 1) I n s t r u m e n t  numbers are  for W P T s .  
2 )  PPTs are  i n s t a l l e d  i n  same borehole  as .VWPT 1, 9 and 13 .  
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Specification 
14501-15-54-C-01 

TECHNICAL SPECIFICATION 
FOR 

EARTHWORK 

1 . 0  GENERAL 

This technical specification establishes the quality of 
workmanship required for earthwork. 

2.0 ABBREVIATIONS 

The abbreviations listed below, where used in this 
specification, shall have the following meanings: 

AASHTO American Association of State Highway and 
Transportation Officials 

ASTM 'American Society for Testing and Materials 

NYSDOT New York State Department of Transportation, 
Standard SDecifications Construction and Materials 

3.0 QUALITY STANDARDS 

The Subcontractor shall control the quality of items and 
services to meet the requirements of this specification, 
applicable codes and standards, and other Subcontract 
documents. Unless otherwise specified o r  shown, the following 
codes and standards of the latest issue at the time of 
Subcontract Bid shall apply to the extent indicated herein: 

AASHTO T 217 Determination of Moisture in Soils by 
Means of a Calcium Carbide Gas 
Pressure Moisture Tester 

5752B 
01/16/86 
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Specification 
145 01-15-54-C-01 

ASTM D 1556 

ASTM D 1557 

ASTM D 2216 

ASTM D 2922 

Standard Test Method for Density of 
Soil in Place by the Sand-Cone Method 

Standard Test Methods for 
Moisture-Density Relations of Soils 
and Soil-Aggregate Mixtures-Using 
10-lb. Rammer and 18-in. Drop 

Standard Test Method for Laboratory 
Determination of Water (Moisture) 
Content of Soil, Rock, and 
Soil-Aggregate Mixtures 

Density of Soil and Soil-Aggregate i n  
Place by Nuclear Methods (Shallow 
Depth) 

NYSDOT Section 610 Turf Establishment 

NYSDOT Section 612 Sodding and Placing Erosion Control 
Materials 

NYSDOT Section 713 Landscape Development Materials 

4.0 SUBMITTALS 

4.1 Engineering documentation requirements are summarized on 
Form 14501-DR, and are augmented by detailed requirements 
listed herein. 
complete as submitted by the Subcontractor, 
the right to disapprove any submittals that do not meet 
the Subcontract requirements. 

Bechtel will determine if documentation is 
and reserves 

4 . 2  Unless noted otherwise, all submittals to Bechtel shall be 

made at least three weeks prior to use or implementation. 

5752B 
01/16/86 
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Specification 
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5.0 MATERIALS 

5 . 1  FILL MATERIAL - GENERAL 

5.1.1 A l l  fill materials for earthwork construction shall 
be obtained from on-site Bechtel stockpiles o r  when 
not available from on-site stockpiles shall be 
obtained from the Subcontractor's off-site borrow 
source(s) approved by Bechtel. 

5 . 1 . 2  Unless noted otherwise, all fill materials shall b e  

soils with maximum rock size of 2 inches and free 
from deleterious substances such as expansive clay, 
snow, ice, frozen soil, rubbish, and organic, 
perishable, or uncompactible material. 

5 . 1 . 3  Borrow source areas shall be free of debris and 
organic materials. Designation and approval of an 
area for obtaining fill material does not indicate 
that all material within the area is suitable. 
Only suitable material, as determined by Bechtel, 
from approved on-site and off-site borrow sources 
shall be used. 

5 . 1 . 4  Tests to verify fill material requirements will be  

performed by Bechtel when deemed necessary. 

5 . 1 . 5  Subcontractor shall submit the location(s) of 
proposed off-site borrow sources(s) to Bechtel and 
provide assistance to Bechtel for obtaining 
representative samples of the borrow source(s). 

57528 
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5.2 FILL MATERIAL FOR NON-CAP AREAS 

Fill material for all areas outside of the Waste 
Containment Area cap shall be as specified in Section 5.1 
of this specification. 

5.3 CLAY 

5.3.1 Clay material for the Waste Containment Area cap 
shall be obtained from on-site Bechtel clay 
stockpile. This material may contain some rocks in 
excess of 3/4 inches. These rocks shall be removed 
by the Subcontractor. 

5.3.2 Clay material shall meet the following specific 
requirements: 

o The plasticity index shall be not less than 10 
percent nor more than 20 percent. 

o The liquid limit shall be not less than 30 
percent nor more than 50 percent. 

o The permeability shall not be greater than 
cm/sec. 

o Gradation: 

Sieve Size 

3/4-inch 
No. 200 mesh 

Minimum Percent Passing 
by Weight 

100 
70 

5752B 
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5 . 4  SOIL MATERIAL 

Soil material for the Waste Containment Area cap shall meet the 

following requirements: 

o The pH of the material shall be between 5 . 5  and 7 . 6 .  

o Soil shall be a well-graded material. 

o The plasticity index shall be less than 1 5  percent. 

5 . 5  TOPSOIL 

5 . 5 . 1  Topsoil for the Waste Containment Area cap shall 
meet the following requirements: 

o The pH of the material shall be between 5 . 5  and 
7 . 6 .  

o The organic content shall be not less than 2 
percent nor more than 2 0  percent. 

o Gradation: 

Sieve Size 

2 inch 
1 inch 
1 / 4  inch 
No. 2 0 0  mesh 

Percent Passing 
by Weight 

1 0 0  
8 5  to 1 0 0  
6 5  to 1 0 0  
2 0  to 80  

5 . 5 . 2  Topsoil shall be free from refuse, any material 
toxic to plant growth, subsoil, woody vegetation 
and stumps, roots, brush, stones, clay lumps, o r  
similar objects larger than two inches in greatsst 

5752B 
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dimensions. 
grass and weeds shall be removed and disposed of. 

Sod and herbaceous growth such as 

5 . 5 . 3  Subcontractor shall submit samples of the topsoil 
material to the Niagara County Extension Service o r  
a Bechtel-approved local laboratory f o r  constituent 
analysis to obtain a recommended fertilizer mix and 
application rate to support turf establishment. 
Results of said analysis shall be submitted to 
Bechtel for approval. 

5 . 5 . 4  Subcontractor shall submit samples of the topsoil 
material to the New York State Agricultural 
Department to determine whether plant parts are 

Soil with plant parts not controllable with 
herbicides shall. not be used. The herbicide 
program they recommend shall be implemented to 
ensure that topsoil contains no viable plants, 
plant parts, or seeds. Test results and 
recommendations shall be submitted to Bechtel f o r  
review. 

. present that are not controllable by herbicides. 

5.6  TURF FOR CAP 

5 . 6 . 1  Fertilizer shall be a standard quality commercial 
carrier of plant €ood elements. Fertilizer mix and 
application rate shall be in accordance with the 
laboratory recommendations obtained as directed 
above. 
shipment of fertilizer indicating the number of 
bags and weight of each. The composition of the 
fertilizer shall appear on each bag o r  the delivery 
slip. 

A delivery slip shall accompany each 

5752B 
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5 . 6 . 2  Grass seed and seed mixture shall be as follows: 

Name 

Kentucky Bluegrass 
Perennial Ryegrass 
Fine Fescue 

Percent by Weight of 
Pure Live Seed 

60 
2 0  
20 

The seed shipment shall be accompanied by a weight 
slip and a certification by the supplier stating a 
minimum of 9 5  percent germination and purity of 
each kind of seed. The weight slips and supplier 
certification shall be submitted to Bechtel for 
review. Grass seed mixture shall be obtained f ror :  
a single supplier. 

' 5 . 6 . 3  Mulch and mulch anchoring materials for slopes 
greater than 30% shall be in accordance with NYSDOT 
Section 713-07 ,  "Jute Mesh," and NYSDOT Section 
713-09 ,  "Stakes for Pegging Sod and Jute Mesh." 

. 5 . 7  TURF FOR NON-CAP AREAS 

5 . 7 . 1  Fertilizer s h a l l  be 5-10-10 (nitrogen, phosphoric 
acid, soluble potash) commercial designation and 
shall be a standard quality commercial carrier of 
plant food elements. A delivery slip shall 
accompany each shipment of fertilizer indicat.ing 
the number of bags and weight of each. The 
composition of the fertilizer shall appear on each 
bag or the delivery slip. 

5 . 7 . 2  Seed shall be a mixture of Kentucky 31 and 
Perennial Rye grass mixed to a 4 : l  ratio by 

5752B 
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we igh t .  Each seed shipment  s h a l l  be accompanied by 
a weight  s l i p  and a c e r t i f i c a t i o n  by t h e  s u p p l i e r  
s t a t i n g  a m i n i m u m  of 95 p e r c e n t  g e r m i n a t i o n .  

5.8 SEDIMENT B A R R I E R S  AND EROSION CONTROL 

5 .8 .1  Sediment b a r r i e r s  s h a l l  c o n s i s t  of e i t h e r  ba l ed  
hay, b a l e d  s t r a w ,  o r  f i l t e r  c l o t h .  When ba led  hay 
or b a l e d  s t r a w  i s  u s e d ,  each b a l e  s h a l l  c o n s i s t  of 
no l e s s  than  5 c u b i c  f e e t  of m a t e r i a l .  When f i l t e r  
c l o t h  i s  u s e d ,  i t  s h a l l  be made e x p r e s s l y  f o r  use 
a s  a s e d i m e n t  b a r r i e r .  

5 .8 .2  J u t e  m e s h  o r  o t h e r  m a t e r i a l  approved by Bech te l  
s h a l l  be used t o  c o n t r o l  e r o s i o n .  J u t e  mesh  s h a l l  
be  i n  accordance  w i t h  NYSDOT S e c t i o n  713-07 ,  ' Ju te  
M e s h , '  and NYSDOT S e c t i o n  713-09, " S t a k e s  f o r  
Pegging Sod and J u t e  Mesh." 

5 .9  TEMPORARY B A R R I C A D E  

5 .9 .1  T h e  temporary b a r r i c a d e  around o f f - s i t e  work a r e a s  I 
s h a l l  be c o n s t r u c t e d  of p o s t s  and s n o w d r i f t - t y p e  
f e n c i n g  . 

5.9.2 F e n c i n g  s h a l l  be wire-bound, s n o w d r i f t - t y p e  f e n c i n g  

w i t h  s l a t s  t h a t  a r e  m i n i m u m  4 f e e t  h i g h  and 
approx ima te ly  3/8 i n c h  by 1 - 1 / 2  i n c h e s  and spaced 
a p p r o x i m a t e l y  2 i n c h e s  a p a r t ,  o r  an e q u a l  f e n c i n g  
m a t e r i a l  submi t t ed  t o  Bech te l  f o r  rev iew.  
n e e d  n o t  be new but  s h a l l  be f r e e  of broken o r  
r o t t e d  s l a t s ,  broken wires ,  and o t h e r  damage t o  t h e  
f e n c e  i n t e g r i t y .  

Fencing 
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5.9.3 Fence posts shall be metal o r  wooden posts of 
sufficient size to secure the fencing in place. 

6.0 FIELD OPERATIONS 

6.1 GENERAL 

6.1.1 Subcontractor shall submit the proposed plans and 
methods f o r  all earthwork operations f o r  Bechtel's 
review. Submittals shall address proposed borrow 
sources: fill operations for clay, soil material, 
and topsoil; turf establishment; routing of haul 
trucks: compaction methods; construction water 
control: and sequence of operations. 

6.1.2 Subcontractor shall, upon request by Bechtel, 
submit equipment information for all equipment, 
other than incidentals, to be used in a l l  earthwork 
operations. Submittals shall address equipment 
specifications, make, model, and proposed use. 

6.1.3 Subcontractor shall perform all surveys necessary 
to support Subcontractor activities. Line and 
grade f o r  all locations shall be established in 
accordance with the grid coordinate system shown on 
the design drawings. 

6.1.4 Unless noted otherwise, existing observation wells, 
buildings, bench marks, earth dikes, utilities, and 
other site improvements shall not be damaged or 
altered. Any damage incurred by the above items 
shall be repaired or  replaced at the expense of the 
Subcontractor. 

5752B 
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6 . 1 . 5  T e m p o r a r y  b a r r i c a d e s  s h a l l  be i n s t a l l e d  a n d  

A m a i n t a i n e d  a r o u n d  t h e  o f f - s i t e  w o r k  a r eas  when 
S u b c o n t r a c t o r  p e r s o n n e l  a r e  n o t  i n  the immedia te  
work a r e a .  All f e n c i n g  mater ia l  s h a l l  be  r e m o v e d  
f o l l o w i n g  b a c k f i l l i n g  of e x c a v a t e d  a r e a .  

6 . 2  EXCAVATION OF CONTAMINATED MATERIALS 

C o n t a m i n a t e d  m a t e r i a l  e x c a v a t i o n  s h a l l  be i n  a c c o r d a n c e  
w i t h - S p e c i f i c a t i o n  14501-15-54-C-02,  " E x c a v a t i o n  o f  

C o n t a m i n a t e d  M a t e r i a l s . "  

6 . 3  REMOVAL OF CULVERTS 

6 . 3 . 1  C u l v e r t s  s h a l l  be r e m o v e d  a t  l o c a t i o n s  d e s i g n a t e d  
o n  t h e  d e s i g n  d r a w i n g s .  

6 . 3 . 2  E x c a v a t e d  m a t e r i a l  s h a l l  be p l a c e d  a t  B e c h t e l ' s  

o n - s i t e  s t o c k p i l e s .  The c u l v e r t s  a n d  a p p u ' r t e n a n c e s  
s h a l l  be p l a c e d  i n  t h e  B e c h t e l - d e s i g n a t e d  o n - s i t e  

l o c a t i o n .  

6 . 3 . 3  I n  a r e a s  of c u l v e r t  r e m o v a l ,  t h e  b a n k  s l o p e s  a n d  

d i t c h  g r a d e s  s h a l l  be r e s t o r e d  a n d  g r a d e d  t o  m a t c h  

e x i s t i n g  g r a d e s  a n d  l i n e s .  

6 . 3 . 4  I n  t h e  e v e n t  of o v e r - e x c a v a t i o n  d u r i n g  t h e  r e m o v a l  
of t h e  c u l v e r t s ,  t h e  o v e r - e x c a v a t e d  a r e a  s h a l l  be 

r e s t o r e d  t o  t h e  p rope r  l i n e s  a n d  g r a d e s  i n  t h e  
manner  s p e c i f i e d  b y  B e c h t e l  a n d  a t  t h e  e x p e n s e  of 

t h e  S u b c o n t r a c t o r .  
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6 . 4  STOCKPILES 

Mate r i a l  t o  be s t o c k p i l e d  s h a l l  b e  p l a c e d  where  shown o n  

t h e  d e s i g n  d r a w i n g s .  S t o c k p i l e d  mater ia l  s h a l l  be p l a c e d  

t o  p r o v i d e  n a t u r a l  d r a i n a g e  a n d  a s t a b l e  e m b a n k m e n t .  
S t o c k p i l e d  s o i l s  s h a l l  be c o m p a c t e d  w i t h  a minimum of two 
passes  of a C a t e r p i l l a r  D-8 o r  s i m i l a r  m e t h o d  a p p r o v e d  b y  

B e c h t e l .  The  m a x i m u m  u n c o m p a c t e d  l i f t  t h i c k n e s s  of s o i l  
s h a l l  be 24 i n c h e s .  

6 . 5  SEDIMENT BARRIERS 

6 . 5 . 1  S e d i m e n t  b a r r i e r s  s h a l l  be i n s t a l l e d  t o  m i n i m i z e  

t h e  a m o u n t  of s e d i m e n t  l e a v i n g  t h e  work a r e a  a n d  

s h a l l  c o m p l y  w i t h  l o c a l ,  S t a t e  a n d  F e d e r a l  

s e d i m e n t a t i o n  laws.  . 

6 . 5 . 2  F i l t e r  c l o t h  b a r r i e r s  s h a l l  be i n s t a l l e d  i n  

a c c o r d a n c e  w i t h  t h e  m a n u f a c t u r e r ' s  w r i t t e n  
r e c o m m e n d a t i o n s  a n d  s h a l l  b e  a n c h o r e d  by m e t h o d s  

r e v i e w e d  b y  B e c h t e l  p r i o r  t o  u s e .  F i l t e r  c l o t h  
s h a l l  b e  a t t a c h e d  t o  t h e  upstream s i d e  o f  p o s t s .  

6 . 5 . 3  B a l e d  h a y  or  s t r aw s h a l l  b e  l a i d  e n d  t o  e n d  s u c h  

t h a t  no  gaps ex i s t  b e t w e e n  or  b e n e a t h  b a l e s  a n d  

s e c u r e l y  f a s t e n e d  t o  t h e  g r o u n d  w i t h  a t  l e a s t  two 
8 4  r e i n f o r c i n g  b a r s  per b a l e .  R e i n f o r c i n g  b a r s  

s h a l l  be d r i v e n  i n t o  e a c h  b a l e  u n t i l  f l u s h  w i t h  t h e  
t o p  of e a c h  b a l e .  

6 . 5 . 4  u s e d  s e d i m e n t  b a r r i e r  m a t e r i a l s  s h a l l  b e  d i s p o s e d  

o f  i n  t h e  O r g a n i c  B u r i a l  Areas.  
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6 . 6  CONSTRUCTION WATER CONTROL 

6 . 6 . 1  T h e  Waste Containment Area s h a l l  be main ta ined  i n  a 
dewatered c o n d i t i o n  du r ing  a l l  a c t i v i t i e s .  
Subcon t rac to r  s h a l l  p rovide  a l l  equipment i n c l u d i n g  

pumps, hoses ,  f i t t i n g s ,  f u e l ,  e l e c t r i c a l  c o n t r o l s ,  
e t c .  necessa ry  t o  ma in ta in  sump(s)  2 4  hours  a day. 
Runoff water which accumulates  i n  t h e  Waste 
Containment Area s h a l l  be pumped t o  t h e  r e t e n t i o n  
ponds a s  d i r e c t e d  by Bech te l .  

6 . 6 . 2  Berms, swa les ,  s u m p ( s ) ,  e t c .  s h a l l  b e  e s t a b l i s h e d  
and maintained w i t h i n  t h e  Waste Containment Area t o  
c o l l e c t  and r e t a i n  s u r f a c e  runoff from t h e  

contaminated m a t e r i a l s .  Re ten t ion  c a p a c i t y  of t h e  
sump(s)  s h a l l  be a t  l e a s t  5,500 g a l l o n s  pe r  1 0 , 0 0 0  

squa re  f e e t  of open contaminated s u r f a c e  a r e a .  

6 . 6 . 3  During c o n s t r u c t i o n  a t  a l l  work a r e a s ,  uncon- 
taminated f i l l  s h a l l  be s loped  s o  t h a t  s u r f a c e  
water f lows away from t h e  contaminated m a t e r i a l .  

6 . 6 . 4  Subcon t rac to r  s h a l l  a t  a l l  t imes e n s u r e  t h a t  
contaminated water  does not flow i n t o  o r  over  
uncontaminated a r e a s .  Areas which become 
contaminated a s  a r e s u l t  of inadequate  s u r f a c e  
d ra inage  c o n t r o l  s h a l l  be immediately r e s t o r e d  i n  
t h e  manner d i r e c t e d  by B e c h t e l ,  and such ' 

r e s t o r a t i o n  s h a l l  be performed a t  t h e  expense of 
t h e  Subcon t rac to r .  T h i s  a p p l i e s  t o  a l l  work a r e a s  
i n c l u d i n g  t h e  Waste Containment Area. 
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6 . 7  F I L L  - GENERAL REQUIREMENTS 

6 . 7 . 1  F i l l  s h a l l  n o t  b e  p l a c e d  o n  s a t u r a t e d  s o i l ,  s n o w ,  
i c e ,  or  f r o z e n  g r o u n d  su r f aces .  

6 . 7 . 2  C l a y ,  s o i l  m a t e r i a l ,  a n d  t o p s o i l  s h a l l  n o t  be 

p l a c e d  when t h e  temperature  i s  32OF o r  b e l o w .  

6 . 7 . 3  E x i s t i n g  g r o u n d  s u r f a c e s  t o  r e c e i v e  f i l l  s h a l l  be 

s c a r i f i e d  t o  a d e p t h  o f  3 i n c h e s  a n d  c o m p a c t e d  i n  
a c c o r d a n c e  w i t h  t h i s  s p e c i f i c a t i o n  p r i o r  t o  
b e g i n n i n g  f i l l  p l a c e m e n t .  

6 . 7 . 4  F i l l  p l a c e m e n t  s h a l l  c o n f o r m  t o  t h e  l i n e s ,  g r a d e s ,  

s e c t i o n s ,  a n d  e l e v a t i o n s  shown o n  t h e  d e s i g n  
d r a w i n g s .  G r a d i n g  t o l e r a n c e s  s h a l l  be p l u s  o r  
m i n u s  0 . 1  f o o t .  

6 . 7 . 5  Mois ture  c o n t e n t  t e s t s  w i l l  be p e r f o r m e d  b y  B e c h t e l  

o n  f i l l  m a t e r i a l  i n  a c c o r d a n c e  w i t h  AASHTO T 217.  

T e s t s  w i l l  b e  t a k e n  a s  deemed n e c e s s a r y  b y  B e c h t e l .  

6 . 7 . 6  I n - p l a c e  d e n s i t y  tes ts  w i l l  be p e r f o r m e d  b y  B e c h t e l  
o n  u n c o n t a m i n a t e d  m a t e r i a l  i n  a c c o r d a n c e  w i t h  ASTN 

D 2 9 2 2  a n d / o r  ASTM D 1 5 5 6 .  I n - p l a c e  d e n s i t y  t e s t s  
w i l l  be p e r f o r m e d  b y  B e c h t e l  o n  c o n t a m i n a t e d  

m a t e r i a l  i n  a c c o r d a n c e  w i t h  ASTM D 1 5 5 6 .  T e s t s  

w i l l  be t a k e n  as  deemed n e c e s s a r y  b y  B e c h t e l  w i t h  a 
minimum t e s t i n g  f r e q u e n c y  o f  o n e  t es t  t a k e n  f o r  

e a c h  500 c u b i c  y a r d s  of f i l l  p l a c e d .  
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6.7.7 All in-place density and moisture testing performed 
by Bechtel will be done without cost to the 
Subcontractor, provided that the Subcontractor 
shall at its expense furnish labor, equipment, and 
materials to assist Bechtel in accessing test 
areas, and obtaining samples f o r  testing. 

6.7.8 After placement but prior to compaction, fill 
material determined by Bechtel to be outside the 
moisture content limits stated herein, shall be 
moisture conditioned in place to within the 
specified moisture limits. Should Bechtel 
determine that it is impractical to condition the 
fill in place, it shall be removed and replaced 
with material meeting the moisture limits. Such 
moisture conditioning and/or removal and 
replacement shall be by and at the expense of the 
Subcontractor. 

6.7.9 Material satisfactorily placed and spread shall be 
compacted by rolling. Rolling shall be performed 
systematically on all portions of each area being 
compacted. Unless otherwise approved, all roller 
trips shall be made in parallel paths. To ensure 
complete coverage of the areas to be rolled, each 
pass of the roller shall overlap the adjacent pass 
by not less than 2 feet. Where compaction does not 
meet the specified requirements, material shall be 
reworked and recompacted at the expense of the 
Subcontractor. 

5752B 
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6 . 7 . 1 0  Subcon t rac to r  s h a l l  main ta in  compacted a r e a s  and 
e n s u r e  t h a t  weather damage does not  occur .  Damaged 
a r e a s  s h a l l  be r econd i t ioned  a t  t h e  expense of t h e  
S u b c o n t r a c t o r .  

6 . 7 . 1 1  T h e  compacted s u r f a c e  s h a l l  be s e a l e d  by l e a v i n g  
t h e  t o p  s u r f a c e  shaped and r o l l e d  t o  shed water  a t  
t h e  e n d  of each d a y ' s  a c t i v i t i e s .  A t  t h e  beginning 
of each d a y ' s  a c t i v i t i e s ,  t h e  s e a l e d  s u r f a c e  s h a l l  
be s c a r i f i e d  t o  a m i n i m u m  depth of 3 i n c h e s  p r i o r  
t o  commencement of a d d i t i o n a l  placement on t h i s  

a r e a .  

6 . 8  UNCONTAMINATED WATER SUPPLY 

Subcon t rac to r  may use a s  a c l ean  water s o u r c e ,  t h e  
e x i s t i n g  water  hydrant  l o c a t e d  a t  t h e  s o u t h e a s t  co rne r  of 
t h e  Waste Containment Area. Use of t h e  water  hydrant  
s h a l l  be c o o r d i n a t e d  w i t h  Bechte l  t o  p r e v e n t  s chedu l ing  
c o n f l i c t s  w i t h  o t h e r  S u b c o n t r a c t o r s .  A backflow p r e v e n t e r  

s h a l l  be p rov ided  a t  t h e  S u b c o n t r a c t o r ' s  expense and used 
t o  p reven t  backflow i n t o  the  c l e a n  water  system. The 
hydrant  s h u t - o f f  va lve  s h a l l  be  o p e r a t e d  on ly  w i t h  a 
hydrant  wrench. Any damage t o  a water  hydrant  s h a l l  be 
promptly r e p a i r e d  a t  t he  expense of t h e  S u b c o n t r a c t o r .  
Clean water  is  f o r  leak  t e s t i n g  water  t r a n s f e r  l i n e ,  

washing equipment ,  d u s t  c o n t r o l ,  and misce l l aneous  o t h e r  
a c t i v i t i e s  a s  s p e c i f i e d .  

6 . 9  P L A C I N G  CONTAMINATED MATERIAL 

5 7 5 2 B  
0 2 / 1 1 / 8 6  

6 . 9 . 1  U n l e s s  no ted  o the rwise ,  contaminated s o i l  from 

o n - s i t e  and o f f - s i t e  remedial  a c t i o n  s h a l l  b e  
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temporarily stockpiled in the North Pond as 
directed by Bechtel. No compaction efforts on that 
material will be required until it is placed in the 
Waste Containment Area for final disposal. 

6 . 9 . 2  All contaminated material shall be finally placed 
within the Waste Containment Area as shown on the 
design drawings and shall have a loose lift 
thickness of not more than 12 inches. Contaminated 
material shall be compacted to at least 9 0  percent 
of the maximum dry density as determined in 
accordance with ASTM D 1 5 5 7 .  

6 . 9 . 3  Contaminated material shall be finally placed 
within plus or minus 3 percent of the optimum 
moisture content as determined in accordance with 
ASTM D 1 5 5 7 .  

6 . 9 . 4  The in-place contaminated materials within the 
Waste Containment Area limits shown on the design 
drawings shall be moisture conditioned and 
compacted to the line, grade, and elevation shown 
on the design drawings. 
moisture conditioning, and compacting is deemed 
necessary, Bechtel may authorize additional 
excavation, moisture conditioning, and compaction. 

If additional excavating, 

6 . 9 . 5  Soil stabilization methods using various chemical 
additives o r  admixtures may be considered, 
work plan for such soil stabilization shall be 
submitted to Bechtel f o r  review. The work plan 
shall include as a minimum a catalog cut of the 
proposed additives, methods and procedures for 

but a 
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6 . 1 0  

p r e p a r i n g ,  m i x i n g ,  a n d  s p r e a d i n g  t h e  a d d i t i v e s ,  a n d  
t h e  q u a n t i t y  o f  t h e  a d d i t i v e s  o r  a d m i x t u r e s  
( p e r c e n t  b y  w e i g h t  o f  s t a b i l i z e d  s o i l )  t o  be u s e d .  
For a l l  ma te r i a l s  i n c l u d i n g  s l u d g e  a n d  s e d i m e n t s  
f r o m  t h e  p o n d s ,  w o r k  i n v o l v i n g  s o i l  s t a b i l i z a t i o n  
m e t h o d s  s h a l l  n o t  b e g i n  u n t i l  t h i s  work p l a n  h a s  

b e e n  r e v i e w e d  a n d  a c c e p t e d  b y  B e c h t e l .  

PLACING CLAY 

6 . 1 0 . 1  C l a y  m a t e r i a l  s h a l l  be p l a c e d  i n  t h e  Waste 
C o n t a i n m e n t  Area as' shown o n  t h e  d e s i g n  d r a w i n g s  
a n d  s h a l l  h a v e  a l o o s e  l i f t  t h i c k n e s s  of n o t  more  
t h a n  8 i n c h e s .  c l a y  s h a l l  be c o m p a c t e d  u s i n g  a 
s h e e p s f o o t  v i b r a t o r y  r o l l e r  t o  a t  l e a s t  9 5  p e r c e n t  
of t h e  m a x i m u m  d r y  d e n s i t y  a s  d e t e r m i n e d  i n  
a c c o r d a n c e  w i t h  ASTM D 1 5 5 7 .  

6 . 1 0 . 2  c l a y  m a t e r i a l  s h a l l  be p l a c e d  1 p e r c e n t  t o  3 
p e r c e n t  we t t e r  t h a n  t h e  o p t i m u m  m o i s t u r e  c o n t e n t  as  
d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  ASTM D 1 5 5 7 .  
Mois ture  c o n t e n t  t e s t s  w i l l  b e  t a k e n  w i t h  a minimum 
t e s t i n g  f r e q u e n c y  of o n e  t es t  t a k e n  f o r  each 5 0 0  
c u b i c  y a r d s  o f  c l a y  p l a c e d  o r  a t  l e a s t  one t e s t  
p e r f o r m e d  each d a y  c l a y  i s  p l a c e d .  

6 . 1 0 . 3  T h e  f i r s t  l i f t  of c l a y  f i l l  m a t e r i a l  p l aced  i n  
c o n t a c t  w i t h  c o n t a m i n a t e d  m a t e r i a l  s h a l l  be s p r e a d  
i n  a m a n n e r  t h a t  p r e v e n t s  c o n t a m i n a t i o n  of 
e q u i p m e n t .  S p r e a d i n g  o f  c l a y  m a t e r i a l  s h a l l  be 

a c c o m p l i s h e d  by p u s h i n g  t h e  c l a y  a h e a d  o f  t h e  

s p r e a d i n g  e q u i p m e n t  t h e r e b y  k e e p i n g  t h e  e q u i p m e n t  
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on c l e a n  m a t e r i a l  a t  a l l  t imes.  I f  s o  d e s i r e d ,  
a l t e r n a t e  methods of c l a y  placement s h a l l  be 

submi t ted  t o  Bechte l  f o r  approva l .  

6 . 1 0 . 4  Clay m a t e r i a l  s h a l l  be p laced  and compacted i n  a 
manner t h a t  p r e v e n t s  c r o s s  contaminat ion  between 

t h e  c l a y  f i l l  and e x i s t i n g  was te .  Should t h e  t o p  

s u r f a c e  of t h e  f i r s t  l i f t  of c l a y  f i l l  become 

contaminated o r  t h e  s u r f a c e  of any o t h e r  l i f t  of 
c l a y  become contaminated  a s  determined by B e c h t e l ,  

t h e  contaminated c l a y  m a t e r i a l  s h a l l  be removed, 

d i sposed  of i n  t h e  Waste Containment Area, and/or  
rep laced  w i t h  c l e a n  c l a y  a s  d i r e c t e d  by Bech te l  a t  

t h e  expense of t h e  S u b c o n t r a c t o r .  

6 . 1 0 . 5  P r i o r  t o  t h e  placement of t h e  o v e r l y i n g  s o i l  

m a t e r i a l ,  any d e p r e s s i o n s  i n  t h e  c l a y  l a y e r  on 
which t h e  s o i l  m a t e r i a l  is t o  be placed t h a t  a r e  

g r e a t e r  than 0 . 1  f o o t  deep s h a l l  b e  s c a r i f i e d ,  
f i l l e d  and compacted w i t h  c l a y  f i l l .  No c r a c k s  or  
vo ids  i n  t h e  c l a y  l a y e r  w i l l  be a c c e p t a b l e .  

6 . 1 0 . 6  Clay placement s h a l l  not be  complete u n t i l  B e c h t e l  

has i n s p e c t e d  t h e  c l a y  l a y e r  and approved i t  f o r  
subsequent  placement of s o i l .  

6 . 1 0 . 7  Equipment which becomes contaminated ,  a s  de te rmined  

by Bech te l ,  w i l l  be decontaminated by o t h e r s  a t  

f a c i l i t i e s  provided by B e c h t e l ,  p r i o r  t o  i t s  r e u s e  

on c l ean  m a t e r i a l .  Subcon t rac to r  s h a l l  remove 
l o o s e  s o i l ,  l u b r i c a n t s ,  and d e b r i s  from equipment 

and t r a n s p o r t  equipment t o  t h e  Bechte l -des igna ted  
o n - s i t e  washdown f a c i l i t i e s .  
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6 . 1 1  PLACING S O I L  MATERIAL 

6 . 1 1 . 1  S o i l  m a t e r i a l  s h a l l  b e  p l a c e d  i n  t h e  Waste 
C o n t a i n m e n t  A r e a  a s  shown o n  t h e  d e s i g n  d r a w i n g s ,  
i n  two e q u a l  l i f t s ,  a n d  s h a l l  be c o m p a c t e d  t o  a t  

l e a s t  8 5  p e r c e n t  of t h e  maximum d r y  d e n s i t y  a s  

d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  ASTM D 1 5 5 7 .  

6 . 1 1 . 2  S o i l  m a t e r i a l  s h a l l  be  p l a c e d  w i t h i n  p l u s  o r  m i n u s  
3 p e r c e n t  of t h e  o p t i m u m  m o i s t u r e  c o n t e n t  a s  

d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  ASTM D 1 5 5 7 .  

6 . 1 1 . 3  The  p r o c e d u r e  f o r  s p r e a d i n g  a n d  c o m p a c t i n g  t h e  s o i l  
m a t e r i a l  s h a l l  n o t  d i s p l a c e  or  d i s t u r b  t h e  c l a y  

l a y e r  o n  w h i c h  t h e  s o i l  m a t e r i a l  is  p l a c e d .  

6 . 1 1 . 4  P r i o r  t o  t h e  p l a c e m e n t  of t h e  o v e r l y i n g  t o p s o i l ,  
a n y  d e p r e s s i o n s  i n  t h e  soil mate r i a l  l a y e r  o n  w h i c h  

t o p s o i l  i s  t o  be p l a c e d  t h a t  a r e  g r e a t e r  t h a n  0 . 1  
f o o t  d e e p  s h a l l  be s c a r i f i e d ,  f i l l e d ,  a n d  c o m p a c t e d  

w i t h  s o i l  m a t e r i a l .  

6 . 1 2  PLACING TOPSOIL 

6 . 1 2 . 1  T o p s o i l  s h a l l  be p l a c e d  i n  t h e  Waste C o n t a i n m e n t  

Area a s  s h o w n  o n  t h e  d e s i g n  d r a w i n g s  a n d  s h a l l  h a v e  

a l o o s e  l i f t  t h i c k n e s s  n o t  t o  e x c e e d  8 i n c h e s .  

T o p s o i l  s h a l l  b e  c o m p a c t e d  t o  8 5  p e r c e n t  a n d  s h a l l  

n o t  e x c e e d  9 0  pe rcen t  o f  t h e  maximum d r y  d e n s i t y .  

The  p r o c e d u r e  f o r  s p r e a d i n g  a n d  c o m p a c t i n g  t h e  
t o p s o i l  s h a l l  n o t  d i s p l a c e  o r  d i s t u r b  t h e  s o i l  

l a y e r  on w h i c h  t h e  t o p s o i l  i s  p l a c e d .  

5 7 5 2 B  
0 2 /11 ,I 8 6 

2.1 



Specification 
14501-15-S4-C-01 

6 . 1 2 . 2  Topsoil shall be placed within plus or minus 3 
percent of the optimum moisture content as 
determined in accordance with ASTM D 1 5 5 7 .  

6 . 1 3  TURF ESTABLISHMENT - GENERAL AREAS 

6 . 1 3 . 1  This section applies only to turf establishment in 
excavation areas, Organic Burial Area, New Naval 
Area, stockpile areas, pond removal areas, 
demolition areas, and culvert removal areas. Turf 
establishment for the Waste Containment Area is 
addressed in Section 6 . 1 4  of this specification. 

6 . 1 3 . 2  Specific limits of turf establishment will be 
determined in the field by Bechtel. 

6.13.3 Areas of turf establishment shall be scarified a 
minimum of 2 inches in depth to loosen soil prior 
to seeding. All areas shall be raked of rocks and 
debris. 

6 . 1 3 . 4  Seeding shall be completed by hydroseeding or equal 
method submitted to Bechtel for review. 

6 . 1 3 . 5  Fertilizer and seed mix shall be broadcasted at 
minimum rates of 2 0  pounds per 1 0 0 0  square feet and 
9 pounds per 1000 square feet, respectively. 

6 . 1 3 . 6  Seeded area shall be covered with straw at a 
minimum rate of 100 pounds per 1000 square feet. 
The straw or other mulch material shall be watered 
into the soil upon placement to prevent l o s s  from 

5752B 
0 2 / 1 1 / 8 6  

2 2  



Spec if icat ion 
14501-15-54-C-01  

wind. Water used shall be potable and shall be 
obtained from Bechtel in accordance with Section 
6 . 8  of this specification. 

6 . 1 3 . 7  Jute mesh shall be used to prevent erosion o r  areas 
having slopes greater than 3 0  percent. Placement 
of jute mesh shall be in accordance with NYSDOT 
Section 6 1 2 ,  "Sodding and Placing Erosion Control 
Materials." 

6 . 1 3 . 8  Maintenance of seeded areas is not required. 

6 . 1 4  TURF ESTABLISHMENT - CAP 

6 . 1 4 . 1  Turf shall be established on the cap to the Waste 
Containment Area indicated on the design drawings. 

6 . 1 4 . 2  Area of turf establishment shall be conditioned, 
fertilized, seeded, and mulched in accordance with 
NYSDOT Section 6 1 0 ,  "Turf Establishment." 

6 . 1 4 . 3  Straw mulch shall be used to prevent erosion of 
soil and l o s s  of seed on areas having slopes less 
than 3 0  percent. Placement of mulch materials 
shall be in accordance with NYSDOT Section 6 1 0 ,  

"Turf Establishment." Mulch shall be anchored by 
disking into the topsoil. 

6 . 1 4 . 4  Jute mesh shall be used to prevent erosion on areas 
having slopes greater than 3 0  percent. Placement 
of jute mesh shall be in accordance with NYSDOT 
Section 6 1 2 ,  "Sodding and Placing Erosion Control 
Materials." 

5 7 5 2 B  
0 2 / 1 1 / 8 6  

2 3  



S p e c i f i c a t i o n  
1 4.5 0 1 - 1 5 - 5 4 - C - 0 1 

6 . 1 4 . 5  Maintenance of t u r f  i s  r e q u i r e d  f o r  a p e r i o d  of one 
month a f t e r  seeding .  Turf s h a l l  be watered a t  a 
m i n i m u m  r a t e  of one inch  of water  pe r  w e e k  f o r  f o u r  
w e e k s .  Natural  r a i n f a l l  w i l l  be cons idered  
adequate  provided t h a t  r a i n  gauges a r e  f u r n i s h e d  

and employed t o  document t h e  r a i n f a l l  r a t e .  A 

m i n i m u m  of 4 r a i n  gauges s h a l l  be evenly spaced 
over  t h e  cap a rea  ( P h a s e s  A ,  B ,  and C ) .  Water 
s h a l l  be obtained from t h e  o n - s i t e  uncontaminated 
water supply .  The Subcon t rac to r  s h a l l  supply  and 

o p e r a t e  a l l  equipment, p i p e s ,  pumps, s p r i n k l e r s ,  
e t c .  necessary  f o r  t h e  wa te r ing  ope ra t ion .  

5752B 
0 2 / 1 1 / 8 6  

2 4  



APPENDIX 5-B 

FIELD DENSITY TESTS 

GENERAL NOTES 

TEST RESULTS 



GENERAL NOTES : 

1) Field density test numbers with a "U" suffix indicate 
tests performed on uncontaminated topsoil or clay for 
clay cap. Specific material is identified in Proctor 
Code material description for test. 

2) Field density test numbers with a " C "  suffix indicate 
tests performed on contaminated soil placed below the 
waste containment area clay cap. 

3) Retests for field density tests are indicated with a 
letter suffix (i.e., 34A, 34B, 34C . . . )  

4) A I'M" suffix indicates only a moisture content test was 
obtained. 



FIELD IN-PLACE . .  DENSITY TEST REPORT 

I 

0 585 TROY-SCHENECTADY RD., LATHAM. NY 12110 518.7831555 

n sxm SHELDON RO.. P.O. BOX 229. ORCHARD PARK. NY 14127 716-649 

0 105 CORONA AVENUE. GROTON, NY 13073 
0 RARITAN CENTER, 300 McGAW DRIVE. EDISON, NJ 08837 
0 1164 R I X E  AD. EAST, ROCHESTER, N Y  14621 

635 JAMES STREET. SYRACUSE, NY 13203 

607-898.5881 
201.225-0202 

716-342.5320 
315-472-9333 

t h i s  d a t e  

-9110 

Procior 
Coda 

Niagara  Fa1 1 s  S to rage  S i t e  #14501-115-SC-170 Report No. DT-1 REVISED 
Project: 

Client 
5/2/86 Date: Bech te l  Hat iona l  

Material Type  a n d  S o u r c e  Maximum Optimum 
O8nrily [pcl] Molrlura [%I 

BT-86-81 Sevenson Job No. Contractor: 
, I 1 I I 1 

P-1 11.4 Uncontaniinated t o p s o i l  from sample taken  from s t o c k p i l e  

North of pond n"4. Para t t -Wolf f  p r o c t o r  11 /6 /85 ,  r e p o r t  no.  _--I$ 
118.4 

Nuc lea r  Method used. Remarks: 

Respec t fu l ly  submi t ted ,  

EMPIRE S O I L S  INVESTIGATIONS, INC. 

8:OO - 11:OO 
Technlctan Time: __I_-- 

James Nil l a r d ,  Carl Rosa t i  , J r .  James M i l l a r d ,  Carl Rosa t i ,  J r .  
Technician: ____ 

SUBSURFACE EXPLORATION W CONSTRUCTION O U A L I M  CONTROL ENGINEERING SPEUALPl SERVICES 

R I I  Form C 



FIELD IN-PLACE DENSITY TEST REPORT 

Compactlon 

585 TROY4CHENECTADY RD.. LATHAM, NY 121 10 
S-3858 SHELDON RD.. P.O. BOX 229. ORCHARD PARK, NY 14127 
105 CORONA AVENUE GROTON. NY 13073 
RARITAN CENTER, 300 McGAW DRIVE, EDISON. NJ 08837 

635 JAMES STREET. SYRACUSE. NY 13203 

515783.1555 
7166498110 

607-898.5881 
201-225-0202 

1164 RIDGE RD. EAST, ROCHESTER. NY 14621 716242.5320 
315-472-9333 

Proctor Location and Remarks 
Code 

Project: Niagara Fa1 1 s S t o r a q e  S i t e  #14501-115-SC-170 Report No. DT-2 

Client Bechtel  N a t i o n a l ,  Inc. Date: 5/6/86 

1B 

Contractor: Sevenson Job No. BT-86-81 

5/6 334.7 117.6 12.5 

1C 

1D 

5/6 334.2 118.1 13.9 

516 333.7 117.4 14.3 

-- pcf from P a r r h t t - H o l f f  

t e s t  UUUU of 10/9/85. 

I 
Material Type and Source Cod8 

x 
Oenrlty Ipcfl Molrtura [%I 

120.0 - Uncontaminated c l a y  from Borrow P i t .  

Respectfully submitted, 

Remarks: EMPIRE SOILS INVESTIGATIONS, INC. 

1 O : O O  - 3 : O O  Technician Time: 

Technician: James M i  11 a r d  James Mil 1 a r d  
SUBSURFACE EXPLORATION CONSTRUCTION QUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R I T  Form C 



FIELD IN-PLACE DENSITY TEST REPORT 

4MU 

5MU 

6MU 

7MU 

8MU 

9MU 
Proctor 

Code 

P-1 

I ! 585 TROY4CHENECTADY RD.. LATHAM. NY 12110 518.783.1555 
I1 S-3858 SHELDON RD.. P.O. BOX 229. ORCHARD PARK, NY 14127 716-649-8110 
I I 105 CORONA AVENUE, GROTON. NY 13073 
U RARITAN CENTER. 300 MCGAW DRIVE, EDISON. NJ 08837 
0 1164 RIDGE RD. EAST, ROCHESTER. NY 14621 

607898-5881 
201.225.0202 

716342.5320 

5 / 8  - - 12.1 - - S1400, E120, GGW 12.3% optiniuni m o i s t u r e  

5 / 8  - - 13.2 - - 51450, E120, GGW 12.3% outimun m o i s t u r e  

5/8 - - 12.5 - - S1500. E120, GGII 12.3:: optimum m o i s t u r e  

5/8 - - 13.1 - - S1550, E120, GGW 12.3% optimum m o i s t u r e  

5/8 - - 12.0 - - S1550, E200, GGW 12.3% optimum m o i s t u r e  

5/8 - - 11.4 - - S1550, E250, GGW 12.32 optimum m o i s t u r e  
Maxlrnurn OptIraurn 

Osnrlly [pcfl Molrtura fil Material Type and Source 

118 .4  11.4 Paratt-No1 ff p r o c t o r  11 /6/85, Report  EEEEE used.  

~~ 

~ 

fl635 JAMES STREET. SYRACUSE. NY 13203 315472.9333 

Project: Niaqara  F a l l s  S t o r a q e  S i t e  #14501-115-SC-170 Report No. D T - ~  REVISED 

Client Bechtel I ja t iona l .  Inc.  Date: 5/8/86 

Contractor: Sevenson Job No. BT-86-81 

Respectfully submitted, 
A1 1 d e n s i t i e s  and m o i s t u r e s  performedEMPlRE INVESTIGATIONS,  I N C ,  Remarks: 

bv  n u c l e a r  method. 

Technician Time: 8:OO All - 1o:oo At4 

James F l i l l a rd  James M i  1 1 a r d  Tec hn i ci  an: 
SUBSURFACE EPLORATION CONSTRUCTION OUALITY CONTROL U ENGINEERING SPECIALTY SERVICES 

R I T  Form c. 



FIELD IN-PLACE DENSITY TEST REPORT 

% 
Compacllon 

98.3 

96.1 

0 RARITAN CENTER, 306 McGAW DRIVE, EDISON. N J  W 3 7  
0 1164 RIDGE RD EAST. ROCHESTER, NY 14621 716342 5320 
0 635 JAMES STREET, SYRACUSE, NY 13203 

201 225.0202 

315472.9333 

Proctor Location and Remarks 

X S1330, E130, 95% compaction required. 

X S1390, E110, 95% compaction required. 

Code 

Project: N i q r a  F a l l <  5- S i t e  #14501-115-SC-170 Report No. DT-4 

Client Bechtel Nat ional ,  Inc. Date: 5/13/86 

Contractor: Sevenson Job No. BT-86-81 

9U 5/13 338.0 118.0 12.3 

2.9 

97.8 

98.8 

X S1580, E330, 95% compaction required. 

X S1610, E130, 95% conipaction required. 

- 
- 

- 

~~ ~ 

- S1600, E200 

- S1500, El00 

- 51500, E210 12MU 

I 1 

Material Type and Source 

5/13 - - 1.5 

X 

Respectfully submitted, 

12U.0 12.3 Parratt-Wolff proctor  done on 10/9/85, r e p o r t  U U U U ,  Job 

L-8 504 2 

Remarks: E M P I R E  SOILS INVESTIGATIONS. INC. 

1 1 : O O  - 2 ~ 3 0  Technician Time: 

Tech n i c ian: James M i  11 ard James Mil l a r d  
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL m ENGlNEERlNG SPECIALTY SERV!SES 

R I T  Foim C 



FIELD I 
P 

~ 

I 

In-place In-place 
Test Oat8 al Oepth or Oentlty Molrture O h  Proctor Location and Remarks 
No. Tar1 Elsvatlon lpcl] l%l Compaalon Code 

T I -  r l  o i i n  7 i n  c 1 c i n o i  c ? i i  
1L U l L U  JJU.U I I  ( . I  1U.U JI 1 U I y  L J I  I - 

Proctor Maxlmum Optlmum 
Code Oenrlly lpcl] Moltlure lo/o] Material Type and Source 

L - 1  120.0 12.3 Sample UUUU Uncontaminated c!ay-pond f 7 ,  from Paratt-Liolff  

j o b  #1-85042 

Dated 10/9/85, r e p o r t  # U U U U  

0 
0 
0 
0 
n U 

N-PUCE DENSITY TEST REPORT 

585 TROYSCHENECTADY RD., LATHAM, NY 12110 51e-7~1555 
$5167 SOUTH PARK AVENUE, P.O. BOX 0813, HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

1184 RIDGE RD. EAST, ROCHESTER, NY 14621 

71€-649-8110 
W37-9Se-5881 

RARITAN CENTER, 300 MCGAW DRIVE, EDISON. NJ 08837 201-225-0202 
716342.5320 

Project: l l iagara Fa1 1 s Storage S i t e  #14501-115-SC-170 Report NO. DT-5 

6120186 Date: Client Bechtel National Inc. 

Contractor: Sevenson Job No. BT-86-81 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS. INC. 
Sand cone method Remarks: 

8:OO - 4:OO Technician Time: 

Technician: James Mi l l a rd  James Mi l l a rd  
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R I T  Form C 



FIELD IN-PLACE DENSITY TEST REPORT *i/' 

% * Denotes passing t e s t .  90% required. 

- 

Proctor Maximum Optlrnum 
Code Osnrlly Ipcll Molrlura 191 Material Type and Source 

L-1 120.0 12.3 Sample UUUU, uncontaminated clay, pond #7 from Paratt-Wolff j o b  

#L-85042, dated 10/9/85 report UUUU 

0 
0 
0 
0 
0 

SBS TROY-SCHENECTADY RD, LATHAM. NY 12110 

105 CORONA AVENUE, GROTON. NY imn 

s i a . 7 ~ i s s 5  
55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG. NY 14075 

RAflll'AN CENTER, 300 McGAW DRIVE, EDISON. HJ 08837 

7lWO-9110 
w 7 0 7 8 ~ ~ i  

201-2254.232 
1164 RIDGE RD. EAST. RoCHEsTEq NY 14621 718342.5320 

DT-6 2nd. Revisior: Project: Niaqara Falls Storaqe Site #14501-115-SC-170 ,-- Report No. ' 

Client Bechtel f j a t i o n a l .  Inc. Date: 6/23/86 

Contractor: Sevenson Job  No. - -  

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. Remarks: Sand Cone Method 

7:OO - 1 1 ~ 3 0  Technician Time: 

James M i  11 ard James Mil 1 a r d  Technician: 

SUBSURFACE EXPLORATION CONSTRUCTION a u w n  CONTROL rn ENGINEERING SPECIALTY SERVICES 
RJT Form C 

.. .. 



FIELD IN-PLACE DENSITY TEST REPORT -5/ 

* 

Proctor Maxlmum Opllmum 
Coda Oanrlty lpcfl Molrtura IX I  Material Type and Source 

L-1 113.0 13.8 On-site s i l t y  c lay  mater ia l  from rlorth pond(c0ntaminated) 

0 
0 

585 TROY-SCHENECTADY RD.. LATHAM. N Y  12110 s i a 7 a i s s  
5 5 1 6 7  SOUTH PARKAVENUE. P.O. BOX 0913,  HAMBURG. NY 14075  
105 CORONA AVENUE GROTON. NY 13073 
RARITAN CENTER, 300 McGAW DRIVE. EDISON, NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

716&49-6110 
607as~eai 

201-225-0202 
716-342-5320 

DT-7 REVISED Report No. Project: 
client Bechtel Nat ional ,  Inc. Date: 6/25/86 

Niagara Fa1 1 s Storaqe S i t p 7 n  - 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS. INC. 
Sand-cone method Remarks: 

Technician Time: 1 2 ~ 3 0  - 2:OO 

Technician: h n e S  Mi 11 a r d  James M i  11 ard 
SUBSURFACE EXPLORATION W CONSTRUCTION ClUALIlY CONTROL W ENGINEERING SPECIALTY SEAVICES 

“ l C  _ r  



/ 
/ 

FIELD I N-PLACE DENSITY TEST H t i J U H  I 

U 

585 TROYSCHWECTADY AD.. LATHAM. NY 12110 5187811555 
S5167 W H  PARK AVENUE P.O. BOX 0913. HAMBURG. NY 14075 
105 CORONA AVENUE. GROTON, NY 13073 
RARITAH CENTER 300 MCGAW DRIVE. EDISON. NJ 08837 
111% RlDGE RO. EAST, ROCHESTER, NY 14621 

6076985881 
a1.m 

7 1 W 2 . 5 5 8  

n6819-8110 

oan 

Project: Niagara Fa1 Is Storage S i t e  814501 -1 15-SC-170 Report No. DT-8 REVISED 

Date: 6/26/86 Client Bechte l  Na t iona l ,  Inc .  

Contractor: Sevenson 

Location and Remarks 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. 
Sand-cone method Remarks: 

1 2 ~ 3 0  - 2:OO Technician Time: 

Technician: James M i  1 1 a r d  James M i  11 a r d  
. SUBSURFACE EXPLORATION CO*STRlCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

A l l  Form C 



FIELD I 

& 

IN-PLACE DENSITY TEST REPORT 

585 TROY6CHENECTADY RO., LATHAM, NY 12110 518-785-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG. NY 14075 
im CORONA AVENUE. GROTON, NY 13073 607awa~ii 
RARITAN CENTER, 3M) MCGAW DRIVE, EDISON. NJ 08817 
1164 RIDGE RD. EAST, ABCHESTER. NY 14621 

201-225 
716-342-u10 

71W98110 

4202 

Project: Niagara Fa1 1 s Storage Site #74501-115-SC-170 Report No. DT-9 R E V I S E D  

Client Date: 

Contractor: 

Bechtel National,  Inc. 7/1/86 

BT-8 6 -8 1 Job No. Sevenson 

Code Oentllv locll 
Proelor 1 Maxlmum 

Material Type and Source 

I L-4 113.0 1 13.5 1 Contaminated c l a y  from North Pond 

Respectfully submitted. 

Sa nd-cone 
Remarks: EMPIRE SOILS INVESTIGATIONS. INC. 

1 2 ~ 1 5 -  1 ~ 4 5  
Technician Time: 

Technician: James Mil l a r d  James M i l  1 ard 
SUBSURFACE EXPLORATION f COl.rST3UClION CUALITY CONTROL e E?JGlNEERlNG SPECIALTY SEAVICES 

R I rc.-(: 



FIELD IN-PLACE DENSITY TEST REPORT 
</d 

585 TROY-SCHENECTAOY RD.. LATHAM. NY 12110 518-7015s 
5.5157 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG. NY 14075 
105 CORONA AVENUE. GAOTON. NY 13073 
RAAITAN CENTER, xx) McGAW DRIVE, EDISON. NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER. NY 14621 

71W9-8110  
6074985881 

201-22MZUZ 
716-3424320 

Client Bechtel N a t h m m  Date: 

Sevenson Contractor: . JobNo.  - -  

Locat ion and Remarks 

Respectful ly submitted. 

Remarks:  Sand cone used. E M P I R E  SOILS INVESTIGATIONS. I N C .  

Technician Time: R-00 - ? I 4 5  

James Mil 1 a r d  - James Cli 1 lard Technician: _____- 
SUESLi iFACE EXPLOPAllON CONSTAUCTION OWALITY CONTROL L ENGINEERING SPECIALTY SEAV'CES 

r (  T t ,  ,-, ,- 



FIELD IN-PLACE DENSITY TEST REPORT 

Proclor 
Code 

L-2 

0 
0 
0 
C 
0 

Marlmum Opllmum 
Oenrlly IpclJ Moltlure [ X I  Malerial Type and Source  

113.0 13.5 Contaminated clay from North Pond 

9 5  TROY.SCHENECTADY RD.. LATHAM. NY 12110 

105 CORONA AVENUE. GROTON. NY 13073 

5 i a 7 c u . i ~ ~  
55167 SOUTH PARK AVENUE, P.O. BOX 0913, HUMBURG, NY 14075 716-649.8110 

6 0 7 a a w i  
RARITAN CENTER, 300 McGAW DRIVE, EDISON. HJ U8@37 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

201-225-OMz 
716342.5320 

Project: Niasara Falls S t o  raqe S i te  ReportNo. n T - l l L f U U E l L  

Client Bechtel National. Inc. Date: 7/3/86 

Contractor: Sev e nso n Job No. - -  

Respectfully submitted, 

Remarks: Sand-Cone EMPIRE SOILS INVESTIGATIONS, INC. 

1 2 ~ 3 0  - 3 ~ 3 0  Technician Time: 

Janies Pli 11 a r d  Janies MI1 lard Tecknician: 
SUBSURFACE EXPLORATION CC:.S7RUCTION O U A L I T Y  CONTROL ENClNEfRlNG SPECIALTY SERVICES 

IA 1 ' .", r 



FIELD IN-PLACE DENSITY TEST REPORT 

Code 
roclor 

@ 
P 
I; 
0 
0 

Opllmum 
Material Type and Source Oenilly lpcll  

Alaxlmum 

585 TROY-SCHENECTADY RD., LATHAM. NY 12110 518.7a1555 
55167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG. NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

7166498110 
607498.5881 

RARITAN CENTER. JOO MCGAW DRIVE. EDISON. NJ o w 7  rni-mm 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320 

L-2 

Client n ~ c h t d  r4atumiLJnc- Date: 7/8/86 

Contractor: Sevenson Job No. BT-86-81 

Location and.Remarks 

113.0 13.5 1 Contaminated S i l t y  Caly from North pond 

i 
I 1 I 

Respectfully submitted. 

Sand cone method 
Remarks: EMPIRE SOILS INVESTIGATIONS. INC. 

7:OO - 3 ~ 3 0  Technician Time: 

Technician: James bli 1 1 a r d  James Mil 1 a r d  
SU8SU2FACE EXPLORATION * CONSTfiUCTION OUiLlTY CONTROL E ENGINEERING SPECIALTY SERVICES 



FIELD I 
m 

In-plat: In-plats 
Test Dale of Oaplh or Oenrlly Molrlurr */I Proctor 
No. Test Elevallon [pel] [';I] Compatllon Code 

N-PLACE DENSITY TEST REPORT 

585 TROY.SCHENECTADY RD.. LATHAM. NY 1 ~ 1 1 0  51a7m.1555 
s.5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 71~49 .8110  
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 1 4 4 1  

507898.5981 
201-22M202 

716-242-5320 

Location and Remarks 

7 r  

0 

339 I nq n ? n l  01 n I 9 c i 5 m  rc)?n c.41 
9 L L L r Y  l u l l  

Material i s  more than 3% away from optimum 

moisture a s  per Bechtel s p e c i f i c a t i o n s  

roclor 
Code 

Maximum Optimum 
Oenslly Iptll Molstura [XI Material Type and Source 

I I I 

L-2 

Respectfully submitted. 

113.0 i3.5 Contaminated mater ia l  from North pond. 

EMPIRE SOILS INVESTIGATIONS, INC. Remarks: Sand cone method 

Technician Time: 1:30 - 3:30 

Technician: James Millard James Millard 
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R / T  form C 



/ 

FIELD IN-PLACE DENSITY TEST REPORT 

Terl 
No. 

0 
0 

In-place In-place 

Tart Elevatlon Ipcl) la/d Cornpadlon Coda 
Date 01 Oaplh or Oanrlty Molrlun X Proctor Location and Remarks 

+Oi3€--77933*-4-%+. ? 3 . ?  %!.2 L 2 S ? W ,  E%?-pa5+ 

7 / 9 9  97c r iw n i d  o 9 o I 3 c i  
J 1 r . "  " L L  4 ,  

90% requi red  

Moistures  ca lcu la ted  by Speedy Method 

0 
0 
0 

SBS TROY-SCHENECTAOY RO., IATHAM, NY la10 5187831555 
S5167 SOUTH PARK AVENUE, P.O. BOX Oslg HAMBURG. NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

7166494110 
6078985881 

RARITAN CENTER, 300 MCGAW DRIVE, EDISOH, NJ 08837 
1164 RIDGE RO. EAST, ROCHESTER, NY 14621 

201-22M202 
716-342-u20 

Project: Niagara Fa1 1 s Stbraqe S i te  #14501-115-SC-170 Report No. DT-14 

Clien? Bechtel National,  Inc. Date : 7/ 23/86 

Respectful I y submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. 
Sand -co ne Remarks: 

7:OO - 8 ~ 3 0  Technician Time: 

Technician: Jarlies C l i  1 1 ard James Hi 11 a rd  
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGIWEERING SPECIALTY SERVICES 

R / T  Form C 



A FIELD IN-PLACE DENSITY TEST REPORT 

Proctor 
Cod8 

L-2 

c 

Maximum Opllmum 
Oinrlly lpcll Molrtun I#j Material Type and Source 

113.0 13.5 Contaminated S i l t y  Clay from North pond 

0 
0 

0 
0 

585 TROYSCHENECXADY AD.. LATHAM, NY 12110 518783.1555 
55167 SOUTH PARK AVENUE, P.O. BOX CBlJ HAMBURG. N Y  14075 
1M CORONA AVENUE, GROTON, NY 13OT3 
FARITAN CENTER, 300 McGAW DRIVE, EMSON. KI 0 8 8 7  
1164 RIDGE RD. EAST, ROCHESTER, N Y  14821 

7188468iio 
8078985881 

P1-22Mm2 
71N42-5320 

Project: Niagara Fa1 1 s Storage S i t e  #14501-115-SC-170 Report No. DT-15 R E V  I SED 

Client Bechtel t la t iona l ,  Inc. Date: 7/25/86 

Contractor: Sevenson Job No. BT-86-81 +- 

I 

Respectfully submitted. 

Remarks:  Sand-cone method EMPIRE SOILS INVESTIGATIONS, INC. 

Technician Time: 7:OO - 13~15 

Technician: - James Fli 1 1 ard James Mi l la rd  
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

n 1 b r r r ,  c: 



FIELD IN-PLACE DENSITY TEST REPORT 

I 

0 
0 

90% requi red 

Speedy appara tus  used f o r  moisture 

------__ 

Proctor Maxlmum Opllmum 
Coda Oanrlty lpcll Molrturs 1%1 

L-2 113.0 13.5 Contaminated S i l t y  Clay from North Pond 

Material Type and Source 

I I I I 

0 
0 

585 TROY-SCHENECTMY RD., IATHAM, NY 12110 5 i a 7 w i m  
S5167 SOUTH PARK AVENUE, P.O. BOX 0813. HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

7164d94110 
8078985881 

RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 
1184 RIDGE RO. EAST, ROCHESTER, NY 14621 

P1-2254202 
716-342-5320 

Project: Niagara Fa1 1 s Storage S i t e  #14501-115-SC-170 Report N ~ .  I DT-16 

Client Bechtel Nat iona l ,  Inc. Date: 7/30/86 

BT-86-81 Job No. 

Respectfully submitted, 

Remarks: Sand Cone EMPIRE SOILS INVESTIGATIONS. INC. 

1 2 ~ 4 5  - 3 ~ 3 0  Technician Time: --_ 
James M i  11 ard James Hi 1 1 a rd Technician: -- - 

SURSURFACMXPLORATION a CONSTRUCTION OUALIM CONTROL E ENGINEERING SPECIALTY SERVICES 
R / T  Form c 



FIELD I 

Proclor 
Code 

L-2 

0 
0 
Q 
0 
n 

Marlmum Optimum 
Oenrity lpcll Moisture IYd Material Type and Source 

113.0 13.5 Contaminated S i l t y  c l a y  from North Pond 

N-PLACE DENSITY TEST REPORT 

585 TROYSCHENECTADY RD.. LATHAM. NY 12110 
~ 5 1 6 7  SOUTH PARK AVENUE. P.O. BOX 0913, HAMBURG. NY 1 4 7 5  
105 CORONA AVENUE. GROTON. NY 13073 

1164 RIDGE RO. EAST. ROCHESTER, NY 14621 

518-783-1555 
7168498110 

807-898-5881 
RARITAN CENTER, 300 McGAW DRIVE. EMSON. NJ 08837 Z731-22MZfX 

7 1 6 - 3 4 2 . ~  

- Project: Niaqara Fa1 1 s S t o r a q e  S i t e  #145O1-115-SC-170 Report No. K F V  T CFl l  

Date: 7/29/86 

Job No. - -  
Client Bechtel Na t iona l .  Inc.  

Contractor: Seven son 

Respec t f u II y submitted. 

EMPIRE SOILS INVESTIGATIONS, INC. 
Sand Cone Remarks: 

2 ~ 3 0  - 3 ~ 4 5  Technician Time: 

Technician: James Mi l l a rd  James Mil l a r d  
SUBSURFACE EXPLORATION W CONSTRUCTION OUALITY CONTROL W ENGINEERING SPECIALTY SERVICES 

rl  0 I ... r 



FIELD IN-PLACE DENSITY TEST REPORT / A  - 

In-place In-place 
Tatl O a k  01 Oeplh or Oenrlly Molrtura '10 Proctor Location and Remarks 
No. Tart Elavallon [pcl] I%] Compadlon Coda 

15U-A 8/13 342.8 116.2 15.7 94.5 L-9. S1370. E280 

0 

0 

* 14U-A. 8/13 i 1343.0- 112.4 IG.8 
I I 

585 TROY-SCHENECTADY RD.. LATHAM. NY 12110 5 i a 7 m i s  
S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 
105 CORONA AVENUE GROTON. NY 13073 
RARITAN CENTER, 300 McGAW DRIVE, EDISON. NJ 08837 

716-649-6110 
607-898-5881 

201-22M202 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320 

91.4 L-9 S1480, E270 

* 

* 

r 

used, T e s t  w i l l  be r p t n h u l a t p r l  whpn v a l i i p  

from BOOS # 3  ici clamplptpd. 

16U 8/13 337.4 112.1 14.9 91.3 I - 9 S1330, F146 T r n x l P r  I I C P ~  

4U-B 8/13 343.0 l l 2 . 3 . 1 3 - 6  _ ,  91-8 I - 9 SlUO, F7713 T r n x l P r  I I C P ~  

Proctor Maximum Opllmum 
Material Type and Source Coda Oenrlly [pel) Molxlura ~ / o I  

L-9 123.0 11.9 Clay cap m a t e r i a l ;  BOOS #1 proper ty  

I I I I 

Project: Niaqara F a l l s  S torage  S i t p  #14.5131 - 115 - -  CT: 17n Report No. DT-24 RE!LUFD 

Client Bechtel i l a t iona l ,  Inc. Date: 8/13/86 

Respectfully submitted, 

Remarks: Sand cone method used. EMPIRE SOILS INVESTIGATIONS, INC. 

n u c l e a r  method used 

Technician: Carl Rosafi. Jr. C a r l  R n s a t i  ,jr- 
SUBSURFACE EXPLORATION rn CONSTRUCTION a u A L i n  CONTROL rn ENGINEERING  SPECIAL^ SERVICES 

R / T  Form C 



1 .  FIELD IN-PLACE DENSITY TEST REPORT 

* Denotes f a i l i n q  t e s t  

0 
0 
0 
0 
0 

Coda Oanrlly lpcfl Molrlure 1%1 

L-9 123.0 i1.9 Clay cap m a t e r i a l :  BOOS 81 property 

1 120.0 12.3 Clay pond #7 1985 proctor  

TROY-SCHENECTADY AD., LATHAM. NY 12110 5 i a 7 8 3 - 1 ~ 5  
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

7156498110 
6078985881 

201-22500202 
716-342-5320 

Project: Niaqara F a l l s  Storacle S i te  814501 - 115 - -  SC 170 - ReportNo. DT-25 REVISED 

Client Bechtel National,  Inc. Date: 8/14/86 

Contractor: Sevenson Job No. BT-86-81 

I7U 18/14 1338.3 1120.3!13.3 I ':::; 
* 6U-B 8/14 337.4 110.2 113.2 

Proctor 
Coda 

Location and Remarks 

1 
Material Type and Source 

Sand cone method and Nuclear Remarks: 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. 

method used. 

Technician Time: 7 :30'9:45/3 :00-4: 1 5  

Technician: Carl Rosat i ,  J r .  Carl Rosa t i ,  J r .  
SUBSURFACE EXPLORATION CONSTRUCTION CIUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R / T  Form c 



/ FIELD IN-PLACE DENSITY TEST REPORT 

L-9 

585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 51a78315~ 
0 S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 
0 105 CORONA AVENUE, GROTON, NY 13073 807-8485881 

7188448110 

0 RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837 201-225-0202 
0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320 

Project: Niagara Fa1 1 s Storage S i t e  #14501-115-SC-170 Report No. - 
Client Bechtel Nat ional ,  Inc. Date: 8/15/86 

Contractor: Sevenson - -  Job No. 

123.0 11.3 Clay cap mater ia l  : BOOS proper ty  

18UA 8/15 335.3 103.3 + 

Optimum 

Location and Remarks 
~ 

13.0 94.0 L-9 South 1330 and East 146, 95% reauired 

20.3 7 4 . f -  L-9 South 1500 and Last  120, 95% reaui red  

Code 1 Oenrlly [pcl] I Molsluri I%] I 
I I I 

Material Type and Source 

Respectfully submitted, 

Remarks: Nuclear Elethod used. EMPIRE SOILS INVESTIGATIONS. INC. 

Technician Time: 7 ~ 3 0 - 9 :  15/1 :I 5-2 :30 

Technician: James Handzl i k James Handzl i k 
SUBSURFACE UPLOFIATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R / T  Form C 



FIELD IN-PLACE DENSITY TEST REPORT 

. .  

. -  
1 1  

8/16 

1 8 u - ~  8/16 

0 585 TROY-SCHENECTAOY RO.. IATHAM. NY 12110 510-783-1555 
0 55187 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 
0 105 CORONA AVENUE, GROTON. NY 13073 €074985881 
0 RARITAN CENTER, 300 McGAW DRIVE, EOISON, NJ 08837 201-225-0202 
0 1164 RIDGE RD. EAST. ROCHESTER. NY 14621 716342-5320 

716-649-8110 

337.4 116.1 

335.3 114.1 

Project: Niaqara Fa1 1 s Storaqe  S i t e  fil4501-7 15-SC-170 Report No. DT-77 REVISED 

Client Bechtel National : Inc. Date: , 2 6 8 6  

I 

15.- 

- -  Contractor: Sevensori Job No. 

93.3 L-9 South 1500 and East 120 (FA\ED\ 

! 13.5 94.5 

m 

L-9 South 1330 and East  146 (~'ASSED) 

1 

Location and Remarks 

Proclor 
Coda 

L-9 

Maxlmum Optimum 
Danrlly lpd]  Molttun [%I 

123.0 11.9 

Material Type and Source 

Clay cap mater ia l :  Boos property 
~ 

Respectfully submitted, 

Remarks: Nuclear Elethod used. EMPIRE SOILS INVESTIGATIONS, INC. 

Technician Time: 11:OO - 12~1.5  

Technician: James Handzl i k James Handzl i k 
SUBSURFACE EXPLORATION CONSTRUCTION QUALJTY CONTROL ENGINEERING SPECIALTY SERVICES 

R f T  Form C 



i: I' 
i 

1 
I '  

I 

I 

I 

Maxlmurn 
Osnilly [pcll 

/ FIELD IN-PLACE DENSITY TEST REPORT 

Opllmum . . 

Molrluri l%l Material Type and Source 

585 TROY-SCHENECTADY RD.. LAMAM, NY 12110 518-783-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER, 300 MCGAW DRIVE. EDISON. NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

716-649-8110 
607-898-5881 

201-225-0202 
7163423320 

121.6 

DT-28 Project: Niaqara Fa1 1 s Storaqe S i t e  #14501-115-SC-170 Report No. 

Client Bechtel National.  Inc. Date: 8/18/86 

Contractor: Sevenson Job No. - -  

13.5 Clay off s i t e  BOOS property sampled from truck 

In-placi Inplacc 

Elnuallon lpcll 1"hI 

18UC 8/18 335.3 109.1 14.7 

- - 
roclor 
Code - 
0-3 
n 

Location and Remarks 

83.7 L-3 S1500, El20 (FA\c&) 
1 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. 
Nuclear Method used. Remarks: 

9:30 - l o t 3 0  Technician Time: 

Technician: James Mil lard James Fli 11 ard 
SUBSURFACE EXPLORATION CONSTRUCTION OUALIN CONTROL ENGINEERING SPECIALTY SERVICES 



, /  

In-place In-placa 
Tart Dale of Oeplh or Oandly Molrlure % 
No. Tcrl Elavrtlon [pcf] I#] Comprdlon 

20UN 8/19 337.0 114.1 12.1 93.8 

2OUS 8/1-9 337.0 116.4 9.5 95.7 

FIELD IN-PLACE DENSITY TEST REPORT 

Proctor Location and Remarks 
Code 

L-3 S1425, E358(nuclear gage) 

L-3 S1425, E358, sand cone and speedy mois tures  

0 585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 518-783-1555 
0 S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 
0 105 CORONA AVENUE, GROTON, NY 13073 607-898-5881 

7166488110 

0 RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201.2250202 
0 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-3424320 

'roclor 
Cads 

Maximum Opllmum 
Ocnilly lpcll Molrlurc f # I  Material Type and Source 

L-3 51450, E300, Sand cone and speedy mois tures  

--5 

L-5 S1470, E402 I: 95% required 

~ ~ 

119.0 14.6 BOOS $5 p r o c t o r ,  o f f  s i t e  from brownish gray  c lay  

,-3 1 121.6 1 13.5 1 BOOS #3 p r o c t o r ,  o f f - s i t e  from BOOS Property 

Respectfully s u b m i t t e d ,  

Remarks: EMPIRE SOILS INVESTIGATIONS. INC. 

7:OO - 1O:OO Technician Time: 

Technician: James M i  11 a r d  James Millard 
SUBSURFACE EXPLORATION CONSTRUCTION OUALlrY CONTROL ENGINEERING SPECIALPI SERVICES 

R i r  F O , ~  c 



FIELD IN-PLACE DENSITY TEST REPORT \ 

94.9 

97.3 

94.9 

0 
0 
0 
0 
0 

L-3 S1470, E402 

L-5 S1400, E060 

L-5 S1685. E310 

&5 TROY.SCHENECTADY RD.. LATHAM, NY 12110 510-783-1555 
55187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 
im CORONA AVENUE, GROTON. NY 13073 
RAAlTAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

716-649-8110 
607.m-mi 

201.2250202 
716-342.5320 

L-3 

L-5 

Project: Niagara Fa1 1 s Storage S i t e  #14501-115-SC-170 Report No. DT-30 

Client Bechtel National Inc. Date: 8/20/86 

121.6 13.5 

119.0 14.6 

BOOS f3 ,  c l a y  from off  s i t e  borrow p i t  on BOOS proper ty  

BOOS #5, c l a y  from off s i t e  borrow p i t  on BOOS proper ty  

Contractor: Sevenson 

In-place In-placc 
Depth or Oentlty Molrturi 1 i:: 1 %P' 1 Elevatlon I lpcfl 1 [%I 

Proctor Maxlmum 1 Optimum I 1 Code 1 Oenrltv focll Molllure 1%1 

Job No. BT-86 -81 

eta 1 Proctor I 
C u p r d l o n  Code 

Location and Remarks 

95% required 

I 

Material Type and Source 

Technician: James N i l  1 ard James Mi 1 1 ard 
SUBSURFACE EXPLORATION 1 CONSTRUCTION QUALITY CONTROL m ENGINEERING SPECIALTY SERVICES 

R/T  Form C 

._ . .. . . -. 



FIELD IN-PLACE DENSITY TEST REPORT 
/ 

v e r t  t o  d r y  d e n s i t y  duq t o  p o s s i b l e  e r r o r  i n  nuc 
moisture a p p a r a t u s )  

! 
24UA 8/21 337.1 100.8 15.6 84.7 L-5 S1485, El28 

27U 8/21 344.3 115.9 12.2 97.4 L-5 S1325, E250 

28U 8/21 345.4 113.1 13.8 95.0 L-5 S1456, E260 

95% r e q u i r e d  

Proctor Mixlmum Opllmum 
Code Dantlly (pel1 Moitlura 14hl Material Type and  Source 

L-5 119.0 14.6 BOOS #5, c l a y  from o f f  s i t e  p r o p e r t y  owned by BOOS. 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC Remarks: Sand cone  

Technician Time: 7:OO - 8 ~ 3 0  
Technician: James Ili 11 a r d  James Mil 1 a r d  

SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL a ENGlHEERlNG SPECIALTY SERVKES 
R f T  Form C 



/ FIELD IN-PLACE DENSITY TEST REPORT 

Test 
No. 

1811C 

1911 

0 
0 
0 
0 
0 

In-ptrcc In-plrcc 
Dale of Depth 01 Denslty Molslure '/a Prodor 
Tar1 Elevrtlan [pcl] I%] Compactton Coda 

Location and Remarks 

8/18 109-1 14 -7  89-7 1 -3 SlU0 .  F170 
1 s t .  

8/18 l i f t  104.0 1 8 - 0  85.5 I -3 s i 4 s n -  mnn 

585 TROY-SCHENECTAOY RD.. LATHAM, NY 12110 518-783.1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7164488110 
105 CORONA AVENUE. GROTON, NY 13073 607a9a.5~1 
RARITAN CENTER, 300 McGAW DRIVE, EDISON. NJ 08837 
1164 RIDGE RO. EAST, ROCHESTER. NY 14621 

201-2250202 
716-242-5320 

111-5 1s-s 
I 

91-7 - I I l 0 ,  F170,-S!!i% r p r y i r p d  

Respectfully submitted, 

Remarks: Nuclear Method used EMPIRE SOILS INVESTIGATIONS, INC. 

Technician Time: 9:30-10:30/2:30-3:30 

Technician: James Mi 1 1 a r d  James Mil 1 a r d  
SUBSURFACE EXPLORATION H CONSTRUCTION OUAUTY CONTROL ENGINEERING SPECIALTY SERVICES 

A l l  Foim C 



,/ . 

Tart Oats of Depth or 
No. Text Elevatlon 

73,- D 3.c 2 2 ~  n 
4 L U  L J  d 4 r . w  

FIELD IN-PLACE DENSITY TEST REPORT 

In-plxcs In-plxcc 
Osnrlty Moltturc % Proctor Location and Remarks 

[pel] [%] ComprctloP Coda .. .- 
r 

i n 7  'I p~ 1 n ~ +  
1 W J . d  1 . 1  J.J. 

[1 
0 
0 
0 

38U 

39U 

40U 

41U 

42U 

585 TROYSCHENECTADY RD., LATHAM, NY 12110 s i a 7 ~ i s s ~  
55167 SOUT'H PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

7166448110 
8078985881 

RARITAN CENTER, 300 McGAW DRIVE EDISON. NJ -7 
11&4 RIDGE RD. EAST, ROCHESTER, NY 14621 

201-225-0202 
7163426320 

8/25 346.1 124.3 !1.6 100.0+ L-5 S1390, E266 

8/25 328.9 117.3 10.3 98.6 L-5 S1600, E049 

8/25 336.1 117.0 11.5 98.3 L-5 S1273, E346 

8/25 328.2 106.4 11.3 89.4 L-5 Sl&GO, El45 

8/25 336.0 115.1 14-8 96.7 L-5 S1340, E374 

. 

DT-33 REVISED 

8/25/86 

Report No. Project: h i u p r a  F a l l <  %n.raclp s i t ~  +14501 - 115 - -  SC 170 

Client Bechtel National , I f lC.  Date: 

Contractor: Sevenson Job No. BT-86-81 

roctor 
Code 

-2 

L-5 

L 

Marlmum Opllmum 
Dantlty [pcfl Molttura [%I Material Type and Source 

113.0 - Contaminated s o i l  w i t h  organic  

119.0 14.6 Clay,  BOOS #5,  from o f f - s i t e  BOOS property 

I I * I 95% rewired unless  o therwise  noted. 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. Sand cone method used. Remarks: 

7 : O O  - 10:30/2:30-3:30 Technician Time: 

Technician: 0 James M i  11 a rd  
SUBSURFACE EXPLORATION CONSTRUCTION QUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

O I I  C - . -  ,- 



FIELD IN-PLACE DENSITY TEST REPORT 

Proclor 1 

0 585 TROY4CHENECTADY RD.. LATHAM, NY 12110 518-783-1555 
0 55167 SOUTH PARK AVENUE. P.O. BOX 0913. HAMBURG, NY 14075 7166488110 

: 1 ~ 5  CORONA AVENUE, GROTON, NY 13073 607-59aw1 
0 RARITAN CENTER, JQO MCGAW DRIVE, EDISON, NJ 08837 201-2254202 
D 1164  RIDGE RD. EAST, ROCHESTER, NY 14621 716-342-5320 

Maximum Opllmum 
Oemlty lpcfl Moisture I%] 

119.0 14.6 

REVISED 
Report No. DT-34 Project: JLii igara  F a l l s  Storas e S i t e  #14501-115-SC-170 

Material Type and Source 

BOOS #4 c l a y  f r o m  o f f - s i t e  borrow p i t  owned by BOOS 

Client R P b t P l  Idatignal. In C .  Date: 8/26/86 

L-8 , 113.0 13.5 

Con t ractor: S P v P n w n  Job No. BT-86-81 

contaminated s o i l  v i t h  organic  

t 
I 

Respectfully submitted. 

Sand Cone 
Remarks: EMPIRE SOILS INVESTIGATIONS, INC. 

7:OO - 9:30 
Technician Time: 

Technician: James Mi 11 ard James M i  11 ard 
SUBSURF ACE EXPLORATION m CONSTRUCTION QUALITY CONTROL ENGINEERING SPEClALlY SERVICES 

R/T Form C 



FIELD IN-PLACE DENSITY TEST REPORT 

In-place 
Test Date 01 Depth or Denslly 
No. Test Elevallon [pcl] 

I 

In-placc 
Molsture “/a Proctor Location and Remarks 

IYa] Compadlon Code 

I 

16UD 8/15 337.4 115.6 13.0 94.0 L-9 South 1330, East  146 

18UA 8/15 335.3 103.3 20.3 84.0 L-9 South 1500, East  120 

Proctor Maxlrnum Optlmum 
Code Oenslly [pcll Molrlure 1%1 Material Type and Source 

c 

a 
a 
a 

a 
0 

L-9 

585 TROY-SCHENECTADY RO., LATHAM, NY 12110 518-783-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER. 300 McGAW DRIVE EDISON. NJ 08837 

€4374955881 
201-225 

1164 RIDGE RD. EAST, ROCHESTER. NY 14621 716342-5320 

123.0 11.9 Clayey S i l t ,  some sand, t r a c e  g r a v e l ,  BOOS #1 

716 

4202 

64481 10 

Project: Niagara Fa1 1 s Storage S i t e  #14501-115-SC-170 

Client Bechtel Nat ional ,  Inc. Date: 8/15/86 

Report No. DT-35 

I I 
I I I I I 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. Remarks: Nuclear Method used. 

Technician Time: - 7:30-9:15/1:15-2:45 

Technician: James Handzl i k James Ilandzl i k 
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL W ENGINEERING SPECIALTY SERVICES 

q l T  Form C 

SUBSURFACE EXPLORATION CONSTRUCTION QUALITY CONTROL W ENGINEERING SPECIALTY SERVICES 



FIELD LN-PLACE DENSITY TEST REPORT 

In-plaa 
Molrtw 
[%I 

0 
0 
0 
D 
n 

~~~ ~~~ 

K Proctor Location and Remarks 
Compaction Codc 

I 

585 TROY-SCHENECTADY RD., LATHAM, NY 12110 5 i a 7 a i 5 5 5  
55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

7188494110 
6074985881 

RARITAN CENTER, 300 McGAW DRIVE, EDISON. NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

201-2250202 
716-342-5320 

13.9 

Project: Niagara Fa1 1 s Storaqe  S i t e  #14501-115-SC-170 

Client Bechtel Nat ional ,  h c .  Date: 8/16/86 

Repod No.. DT-36 REVISED 

Contractor: Bec htel Job No. BT-86-81 

94.5 L-9 South 1330, East 146 

In-place 
Oapth or Oanrlly 1 F:: 1 %P' 1 Elevallon 1 lpcfl 

Proctor Maxlmum Optlmum I Coda 1 Oanrlly (pcll 1 Mol;: 6' L-9 123.0 

15.1 I 93.3 IL-9 ISouth 1500, East 120 
I I I 

I Material Type and Source 

Clayey S i l t ,  some sand, t r a c e  grave l ,  BOOS #1 

~~ ~~ _ _ _ _ _ _ ~ ~  - 

Respectfully submitted. 

EMPIRE SOILS INVESTIGATIONS. INC. 
Nuclear method used. Remarks: 

1 1 ~ 0 0  - 12:15 Technician Time: 

James Handzl i k , b e s  Handzl i k Tech P ici an: 
SUBSURFACE EXPLORATION CONSTRUCTION QUALITY CONTROL m ENGINEERING SPECIALTY SERVICES 

R I T  Form C 



FIELD IN-PLACE DENSITY TEST REPORT 

L-2 

L-5 

0 
0 
0 
0 
0 

113.0 - Contaminated orqanic t o p s o i l  from S.C.A. 

119.0, 14.6 BOOS $5, c l a v  from of f  s i t e  proper ty  owned b y  BOOS 

5135 TROY-SCHENECTADY RD.. LATHAM. NY 12110 5ia7m-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG. NY 14075 
105 CORONA AVENUE, GROTON. NY 13073 
RARITAN CENTER, 332 McGAW DRIVE, EDISON, NJ 08837 
1164 RIDGE RD, EAST, ROCHESTER, NY 14621 

7164498110 
607-898-5881 

201-22!X202 
716-342-5320 

Project: Niaqara Fa1 1 s Storaqe S i t e  #14501-115-SC-170 Report No. DT-37 

Client Bechtel National,  Inc. Date: 8/22/86 

Contractor: Sevenson Job No. BT-86-81 

I I I I I 

X U  8 / 3 3  331-8 113.8 1 3 - 6  95 7 

I I I I I 
I I I 1 I 

Proctor I Maxlmum 1 

Prodor Location and Remarks 

- S145G. E368 

- S1340, F190 

- S1330, F375 

I 

Material Type and Source 

I I I 

Respectfully submitted, 

Remarks: Sand cone EMPIRE SOILS INVESTIGATIONS. INC. 

Jim Mi1 l a r d  Jim Mil la rd  Technician: 
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R / l  Form C 



, ,.. 

- 
In-plat8 In-plat8 

Tart Oat8 of Oapth or Oanrfty Molrtura H PrOdOf 
No. Tart flavallon [ptu [%I Comprdlon Code 

36U 8/23 327.C 108.3 12.4 90.9 L-5 

37U 8/23 324.5 113.4 13.1 95.3 L-5 

=f FIELD IN-PLACE DENSITY TEST REPORT 7. - -- - * c I  * . -  r 

Locatioq and Remarks - 2% 

S1595, Fn38 
S1680, E220 - 

95% required 

0 
0 
0 
0 
0 

Proctor 
Coda 

L-5 

585 TROY-SCHENECIAOY RO, LATHAM, NY 12110 51&78$1555 
S5107 SOUTH PARKAVENUE. P.O. BOX 0913. HAMBURG, NY\.34075 
105 CORONA AVENUE. GROTON, NY 13073 607-890-5881 , 
RARITAN CENTER Jy) MCGAW DRIVE, EMSON. NJ 08837 201-2250202 - 
1164 RIDGE RD. EAST, RoCHESTEq NY 14821 

7158498110 

716342.5320. 

I I 1 
Maxlmum Opllmum 

Oanrlly [pcfl Molrluri I#1 Material Type and Source - .  
BOOS 6 5 ,  proctor,  o f f - s i t e  c l a y  from property owned by BOOS 119.0 14.6 

. .  
- .  

- jt 
-1 7 - Project: Niagara F a l l s  S torage  S i t e  #14501-115-SC-170 Repod No. 

Client Bechtel Nat ional ,  Inc. ' Date: 8/23/86 .-* 

Respectfully submitted, -.; : e t V  stianit ie 

EM PI RE SO I LS I N VEST I GAT I ON SJ -1 LS I NVE: 
Sand cone 

Remarks: 

b 

2:oo - 3:3Q 
Technician Time: 

9 -  - 0 c  *.4:--2+- Technician: James Mil 1 ard  - James M i l l a d  . - -  
SUBSURFACE EXPLORATION N CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY S E R V l C E S i g y  I; EhOnrEc.t;u SPTC - - .  - 



d 

'/I 

Comoadlon 

0 
0 

0 

h t o r  Location and Remarks 
Cod8 

585 TROY4CHENECTAOY RO.. LATHAM, NY 12110 518-783-1555 
S5167 SOUTH PARK AVENUE P.O. BOX 0913, HAMBURG, NY 14075 7168494110 
105 CORONA AVENUE, GROTON, NY 13073 607-89a5eai 
RARITAN CENTER, 300 McGAW DRIVE, EDISON. NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14821 

201-22M202 
716-342-5320 

Tasl Data 01 Oepth o r  
No. Test Elsvallon 

Project: Niagara Fa1 1 s Storage  S i t e  %14501-115-SC-170 Report No. DT-39 

Client Bechtel Nat ional ,  Inc. Date: 8/27/86 

Contractor: Sevenson Job No; BT-86-81 

In-place In-phca 
Oanrlly Molrturi 

lpcll I%I 

I 

46U 8/27 332 .1 , l lg .a  I 11.4 

47U 8/27 329.0 117.3 11.2 98.6+ 

94.7 

97.0 

95.1 

Code Oanrllv locll 
roctor Maxlmum 

L-5 S1650, E350 

L-5 S1460, E397 - Fail  (\)\F \ -  h\s\ 
L-5 S1654, E306 

L-5 S1660, E075 

Speedy Apparatus used f o r  moistures.  

95% requi red  

48U 

49U 

50U 

100.0 J I  L-5 S1510. E062 

8/27 334.3 112.7 14.0 

8/27 330.5 115.4 13.8 

8/27 333,Z 113.2 14.3 

L-5 

Material Type and Source 

119.0 14.6 BOOS #5, c l a y  from o f f - s i t e  borrow p i t  

I , .. . 
I 

I I 1 I 

Respectf u I I y sub rn i t ted, 

Remarks: Sand cone EMPIRE SOILS INVESTIGATIONS, INC. 

- 

7:00-9:30/2:30-3:30 Technician Ti me: 

Technician: James Mil lard P Z  Mi1l;lrd 
SUBSURFACE EXPLORATION N CONSTRUtTlON QUALITY CONTROL N ENGINEERING SPECIALTY SERVICES 

R I T  Form C 

. __ _ _  . - __ - - - _. 



/ FIELD IN-PLACE DENSITY TEST REPORT 

L-7 

585 TROYSCHENECTADY AD., LATHAM. NY 12110 518783-1555 
55167 SOUTH PARK AVENUE, P.O. BOX 0813, HAMBURG, NY 14075 71E-348-81 
105 CORONA AVENUE, GROTON, NY 13073 8 0 7 a w w i  
RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 
1164 RIDGE RO. EAST, ROCHESTER, NY 14821 

201~2250202 
7163424320 

123.8 11.8 BOOX # 7 ,  c l a y  from o f f - s i t e  borrow p i t  

10 

Project: Niagara Fa1 1 s Storaqe S i t e  tl4501-115-SC-170 Report No. DT-40 

Client Bechtel National , Inc. Date: 8/ 3 O/ 86 

Contractor: Seven son Job No. BT-86-81 

Location and Remarks 

S1519, E270 

S1550, El55 

S1310, E255 

S1490, E301 
I 

95%' Required, un less  otherwide noted I 
I 

I = Material Type and Source 

Respectfully submitted, 

Sand-cone 
Remarks: EMPIRE SOILS INVESTIGATIONS, INC. 

12:30 - 2:OO 
Technician Time: 

Technician: James Mil 1 a rd  James M i  11 ard 
SUBSURFACE EXPLORATION CONSTRUCTION W A L I l Y  CONTROL ENGINEERING SPECIALTY SERVICES 

- . .-...-c=-.-u ~ - C L O . . L ~ V  3cnvILcs . . . . . . . . 



FIELD IN-PLACE DENSITY TEST REPORT 

Coda 

L-7 

L-2 

Project: Niagara Fa1 1 s Sotrage S i t e  fit14501 -1 15-SC-170 

Client Bechtel Nat ional ,  Inc. Date: 9/2/86 

Report No. DT-41 

Contractor: Job  No. BT-86-81 
- 

I 

.. Oanrlly [pcll Molrlura [%I 

123,8 11.11 BOOS #7 Clay from o f f - s i t e  borrow p i t  

113.0 - Proctor  value f o r  contaminated s o i l  a s  per Tom Leach 

x 
Compadlon 

95.2 

95.1 

Code - 
L -7 

L-7 

ti 

- 

- 

Location and Remarks 

S1599, E380 

51550, El55 

95% required unless  otherwise noted 

I 
Material Type and Source I 

Respectfully submitted, 

Remarks: - Sand-cone EMPIRE SOILS INVESTIGATIONS, INC. 

7 : O O  - 9:OO Technician Time: 

Technician: 
James Mi 1 1 ard James Mi 1 1 ard 

SUBSURFACE EXPLORATION CONSTRUCTION QUALITY CONTROL ENGINEERING SPECIALTY SERVICES 
R ' T  F o r m  C 



/ FIELD IN-PLACE DENSITY TEST REPORT 

, 

0 
0 

9S% r p q u i r p d  u n l ~ q q  n t . h P r w i q p  nntpd 

0 

Proctor Maxlmurn Optlmum 
Material Type and Source Cod8 Deni l ly  JpcIJ Moisture I%] 

L-7 123.8 11.8 BOOS #7,  o f f - s i t e  c l a y  

- L - 2  113.0 - P r o c t o r  v a l u e  a s  per Tom Leach 

585 TROY.SCHENECTA0Y RO., LATHAM, NY 12110 510-783-1555 
S-5167 SOUTH PARK AVENUE, P.O. BOX 0913,.HAMEURG, NY 14075 716-6448110 
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER, 300 McGAW DRIVE, EBSON, NJ 08837 

~ m a 9 0 - m i  
201-225-00202 

1164 RIDGE RO. EAST, ROCHESTER, NY 14821 716-342-5320 

T - 4 1  Project: N i a s a r a  F a l l s  Storage S i t e  iY14501 - 115 - -  SC 170 Report No. 

Date: 9 / 5 / 8 6  

Respectfully submitted, 

Remarks: NuCl e a r  Method used. EMPIRE SOILS INVESTIGATIONS, INC. 

Technician Time: 2:30 - 4:30 

Tec hri ician: James M i  1 1 a r d  James Mi 11 a r d  
SUBSURFACE EXPLORATION CONSTRUCTION QUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R / T  Form C 

. -. . - .- - - 



/ FIELD IN-PLACE DENSITY TEST REPORT 

rocior 
Code 

L-5 

L-2 

L-7 

U 

Material Type and Source 
Maxlrnurn Opllrnurn 

Oentliy [pcl] Moltlure [%I 

119.0 14.6 BOOS 85, Clay from o f f - s i t e  borrow p i t  

113.0 - Proctor f o r  contaminated s o i l ,  a s  per Tom Leach 

123.8 1 1 . 4  BOOS 87, c l a y  from o f f - s i t e  borrow p i t  
wun 

585 TROY-SCHENECTADY RD.. LATHAM, NY i z i i o  5 i a m i s  
55187 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

716-849-3110 
6078985881 

RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837 
lt64 RIDGE RD. EAST, ROCHESTER, NY 14621 

201-2250202 
718-342-5320 

Project: Niagara Fa1 1 s Storage Site #14501-115-SC-170 Report No. DT-43 

Client Bechtel Nat ional ,  Inc. Date: 8/28/86 

con Gact o r: Sevenson Job No. BT-86-81 

Location and Remarks 

95% required unless otherwise noted. 

BNI-1 126.5 11.7 On-Si te  C1 aY from S18Mkspectfu11y submitted, 
E300(Stockpil e )  

Remarks: S a n d  Cone EMPIRE SOILS INVESTIGATIONS. INC. 

SUBSURFACE EXPLORATION m CONSTRUCTION OUALIM CONTROL ENGlNEERtNG SPECIALTI SERVICES 
n , T  rn.- r 



I 
FIELD IN-PLACE DENSITY TEST REPORT 

Proctor Maxlmum Optlmum 
Code Oenrlty lpcfl Molrfura I%) Material Type and Source 

* 124.2 10.5 From Para t t -Wolf  p roc to r  6/8/85, r e p o r t  #F J o b  #L-85-042 

0 
0 
0 
0 
0 

585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555 
55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON. NY 13073 6 0 7 ~ m ~ a a 1  
RARITAN CENTER, 300 McGAW DRIVE, EDISON, N J  08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

201-225-0202 
716-32-5320 

7164494110 

Respectfully submitted, 

Remarks: E M P I R E  SOILS INVESTIGATIONS, INC. 

, Technician: James M i  11 a r d  James H i  11  a r d  
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R I T  Form C 



/ 

Tert 
No. 

FIELD IN-PLACE DENSITY TEST REPORT 

In-placa In-place 
Dale of Oepth or Oanrlty Molrtun X Proctor 

Tert Elavatlon (pclJ (XI Compadlon Coda 
Location and Remarks 

Proctor 
Coda 

L-2 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. 
Remarks: Sand-cone method 

Maxlmum Optlmum 
Osnrlty Ipcfl Molrlure [Xl Material Type and Source 

113.0 13.5 Contaminated s i l t y  c l a y  from North Pond 

Technician Time: : O0 - : 30 James M i l l a r d  

Technician: James Mil l a r d  
SUBSURFACE EXPLORATION CONSTRUCTION QUALITY CONTROL m ENGINEERING SPECIALTY SERVICES 

R / l  Form C 



/ FIELD IN-PLACE DENSITY TEST REPORT 

L-7 

585 TROY-SCHENECTADY RD.. LATHAM, NY i z i i o  5 1 e 7 a i m  
0 55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 7168488110 
0 105 CORONA AVENUE, GROTON, NY 13073 607-888-5681 
0 RARITAN CENTER, 3M) MCGAW DRIVE, EDISON, NJ 08837 201-22!M202 

1164 RIDGE RD. EAST, ROCHESTER, NY 14621 7 i e w - x u o  

S1350, E300 

Project: Niagara Fa1 1 s S t o r a q e  S i t e  #14501-115-SC-170 Report No. DT-46 

Client Bechtel Na t iona l ,  Inc. Date: 81 2 9/86 

Contractor: Sevenson Job No. ET-86-81 

L-7 

1 56U I 8/29 1334.0 

123.8 11.8 BOOS #7,  o f f - s i t e  c l a y  from borrow p i t  owned by BOOS 

Compadle 

120.0)  1 2 2 !  96.9 

I I  I I I I  

Proctor Maxlrnum 1 Optlmum 1 1 Coda 1 Oenrlty Ipcfl Molrfure [%I 

Proctor 
Code 

Location and Remarks 

Material Type and Source 

7: 00-9: 00/2: 30-4: 30 Technician Time: 

Technician: James Mi 1 1 a r d  James M i l l a r d  
SUBSURFACE EXPLORATION = CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R f T  Form C 



FIELD IN-PLACE DENSITY TEST REPORT 

0 
0 
0 
0 
0 

585 TROY-SCHENECTAOY RD.. LATHAM. NY 12110 
S-5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG. NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837 

516-783-1555 
716-649-81 

607898.5881 
201-2250202 

1164 RIDGE RO. EAST, ROCHESTER NY 14621 716-342-5320 

10 

DT-47 Project:Niasara Falls Storage C i t p  #14501 - 115 - -  CC 1711 

Client Bechtel National, Inc.  Date: 9/ 1 0/86 

Con tractor: Sevenson Job No. 

Report No. 

BT-86-81 

Location and Remarks 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC Nuclear method used. Remarks: 

I 

! 

7 ZOO-1  0:15/11 ~ 1 5 - 1 2  :45 Technician Time: 

! Technician : James Handzl i k James Handzl i k 
SUBSURFACE EXPLORATION CONSTRUCTION OUALIM CONTROL m ENGlNEERlNG SPECLALM SERVCES ! I  

R / T  Form C 



, FIELD IN-PLACE DENSITY TEST REPORT 

* 

C 

a 

585 TROY-SCHENECTADY RD, LATHAM, NY 12110 518-783-1555 
S5167 SOUTH PARK AVENUE P.O. BOX 0913, HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

716-649-8110 
6076985881 

RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER. HY 14621 

201-2250202 
716342.5320 

Project: Niaqara Fa1 1 s S t o r a q e  S i t e  #14501-7 15-SC-170 Report No. DT-48 

Client Bechtel N a t i o n a l ,  Inc. Date: 9/10/86 

- -  Contractor: Sevens on Job No. 

1 I 
Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. 
Sand cone method Remarks: 

7 :DO-1 0:15/11 ~ 1 5 - 1 2  :45 Technician Time: 

Technician: James Handzl i k James Handzl ik  
SUBSURFACE EXPLORATION = CONSTRUCTION QUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R / l  Form C 



o m TROY-SCHENECTADY AD.. LATHAM, NY 12110 518.7m-1~55 
0 S5167 SOUTH PAJ3K AVENUE, P.O. BOX 0913. HAMBURG. NY 14075 
0 105 CORONA AVENUE. GROTON. NY 13073 807-998-5881 

7164488110 

x 
2mpac l lon  

~ ~ ~~ 

o R A R ~ A N  CENTER. 300 MCGAW DRIVE. EDISOH. NJ 08837 ~ 1 1 ~ 2 2 ~ ~ 0 2  
0 11- RIDGE RD. EMT.  ROCHESEfi. NY 14621 718342-5320 

Prodor Location and Remarks 
Coda 35% required 

Project: Niagara  F a l l ?  Ytaraae Citr $1 4501 -1 15-yc-170 Report No. DT-49 REVISED 

Client 
-6 

0 9/11 /86 Date: Bechtel Ilational,  Inc. 

93.3 

Contractor: Sevcnson Job No.  BT-86-81 

L-7 51304. E230 

98.4 

80.3 

91 -6  

52- 3 

94,1 . I L-7 I 51330, E048 

L-7 $16 30. E290 

- $1540, E404 

L-7 S1350, E416 

I -7 51450, E426 - 

Code 

L-7 

Oentlty [pcfl Molrtura fil 

123.8 17 -5  Clay frorai BOOS 6 7 ,  of f - s i t e  borrow p i t  

Material Type and Source 

Respectfully submitted, 

Remarks: Sand-cone nethod EMPIRE SOILS INVESTIGATIONS. INC. 

lechnician Time: 1o:oo - 3:oo 

Technician:  James bli 11 a r d  James Mi 1 1 a rd 



FIELD IN-PLACE DENSITY TEST REPORY / 

Proctor 
Coda 

* 

- 

- -  
I 

Mixlmum Optimum 
Ointlly [pcf] Molrturs [%I Material Type and Source 

Average o f  L-1 & L-7 a s  per Tom Leach - 122.6 

0 585 TROYSCHENECTADY RD.. LATHAM. NY 12110 518-783-1555 4 0 S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG. NY 14075 71E-6448110 
105 CORONA AVENUE, GROTON, NY 13073 6 0 7 a w w i  

- - 0 WRITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 201-22M202 - 0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 716-242-5320 

Remarks: Sand-cone method - EMPIRE SOILS INVESTIGATIONS, INC. 

Technician Time: 7 ~ 1 5  - 11:OO 

, 

James Handzl i k James Handz1:i k Technician: 
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL W ENGINEERING SPEClALrY SERVICES 

R J T  Fotm c 



FIELD IN-PLACE DENSITY T E S T  REPORT 

Protlor 
Coda 

* 

0 
0 
0 
0 
0 

Maxlmum Opllmum 
O a n t l l ~  lpdl  MolXlurn (%I Material Type and Source 

122.6 - Average of B-1 and I3-7 a s  p e r  Tom Leach 

585 TAOYSCHWECTADY RD., LATHAM. NY 12110 

105 CORONA AVENUE, GROTON. NY 13073 

sia783- im 
55167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG. NY 14075 

RARlTAN CENTER, 3W McGAW DRIVE, EDISON. NJ 08837 

7166494110 
6 0 7 m a w i  

201-2250202 
1184 RIM;€ RD. EAST. ROCHESTER, NY 14621 716342-u20 

-- 
Project: Niagara Fa1 1 s S to rage  Si te  814501 -11 5-SC-170 Repod N~ DT-51 R E V I S E D  

12/24/86 
Client Bechtel N a t i o n a l ,  Inc. Date: 9/17/86 

9 ~ 1 5  - 12:OU Technician Time: 

Technician: James MI1 l a r d  James t l i  1 1 a rd  
SUBSURFACE EXPLORATION WNSTRUCTION OUALITY CONTAOL ENGINEERING SPECIALTY S E R V l C S  

R I I  Fmm C 
- - . - - __ -- - 

. . . - . . .- - . - - - . . - - -a  - - . r r , , . .VO. .~_C"r - ' .? IC~ . -CC .". u - - - - _ .  ----.-. _._ -- - --- 



/ FIELD IN-PLACE DENSITY TEST REPORT 

Proclor 
Code 

* 

0 
0 
0 
0 
0 

Maximum Optimum 
Material Type and Source Osntlly [pcll MoiStUre [*/*I 

122.6 - Average of 61 and B7 a s  per Tori1 Leach 

585 TROY-SCHENECTADY RO.. LATHAM, NY 12110 518783-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG. NY 14075 
105 CORONA AVENUE. GROTON, NY 13073 

716-649-8110 
6078985881 

RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ U8@37 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

201-22M202 
7l6342-5320 

Project: Niagara Fa1 1 s Storaqe S i  t c  #14501-115-SC-170 

Client Bechtel Nat ional ,  Inc. Date: 9/18/86 

Report No. A T - 5 2  

Contractor: Severison Job No. BT-86-81 

I 75U I 9/18 1342.0 

*/, Proclor Location and Remarks 
Compaction Code 95% required 

t14.8 * S1500, E350 

7.5.4 I *  1 S1536, E405 

Respectful I y s u brn it ted, 

Sand-cone method 
Remarks: EMPIRE SOILS I N V E S T I G A T I O N S ,  INC. 

7 ~ 1 5  - 1 0 ~ 4 5  
Technician Time: 

Technician: James Ilandzl i k James Hand71 i k 
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL 0 ENGlNEERlffi SPECIALTY SERVICES 

R f T  Form C 

- _ _  . .  - 



FIELD IN-PLACE DENSITY TEST REPORT 

* 

0 
0 
0 
0 
0 

585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 5ia-7m-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 
1184 RIDGE RD. EAST, ROCHESTER, NY 14621 

716-649-8110 
607-898-5881 

201-2250202 
716-342.5320 

_- DT-53 Project: Niaqara Fa1 1 s S t o r a g e  S i t e  #1450l-115-SC-170 Report No. - 

Client Bechtel N a t i o n a l ,  Inc.  Date: 9/19/86 

Contractor: Sevenson Job No. BT-86-81 
I I I 

% Prodor Location and Remarks 
Compaction Coda 

85.2 * S1502, E345 

89.2 I *  I S1625, E385 
IL-q I 

85.1 & S1285, E400 

83.8 * 51502, E345 

Material Type and Source 

Respectfully submitted, 

Remarks: Sand-cone method EMPIRE SOILS INVESTIGATIONS, INC. 

- - - -  * Technician Time: 

Tech n i c i an: James Handzl i k James Handzl i k 
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R I T  Form C - . -  ..... - - -  ..... .... \,...,. . .  



FIELD IN-PLACE DENSITY TEST REPORT 
/ 

'fOCtOr 
Code 

0 
0 
0 
0 
0 

Maxlmum Optlmum 
Oanrlly Ipcll Molrlurs l%l Material Type and Source 

585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 518-783-1555 
55167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG. NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ O W 7  
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

716-6448110 
607-998-5881 

201-225-0202 
716-342-5320 

.a26 

Project: 1iiacrar-a Fa1 1 s S t o r a  tip Si t e  if14501 - 115 - -  SC 170 

Client Bechtpl f4idbnal - Tnc- Date: 9/24/86 

Report No. I-IT-Vl 

~ 

125.0 11.5 BOOS Borrow P i t  SM #1 ( S o i l  m a t e r i a l )  

Sevenson Contractor: 

Elcvallon 

1 s t .  
82U 9 24 

t 

Location and Remarks 

I I I 

Respect f u I I y su brn i t ted, 

Remarks: Sand cone method EMPlR E SOILS INVESTIGATIONS, INC. 

Technician Time: 2:OU - 3:15 

James tiandzl i k James Handzl i I; Technician: 
SUgSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL m ENGINEERING SPECIALTY SERVICES 

R I T  Foim C 



FIELD IN-PLACE DENSITY TEST REPORT 
I 

Coda Oanxlly Ipct] Molrlura l%l 

.L-7 123.8 11.5 Clay froci BOOS U7, o f f - s i t e  borrow p i t  

0 
0 
0 
0 
0 

585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 S I B ~ ~ S I S  
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMEURQ, NY 14075 
105 CORONA AVENUE, QROTON, NY 13073 

71684!34110 
807-8885881 

RARITAN CENTER, 300 McOAW DRIVE, EDISON, NJ 08837 
1164 RIDGE RD. W, ROCHESTER, NY 14821 

201-2250202 
716-342-5320 

Project: Niagara Fa1 1 s Storage Site 814501 -1 15-SC-170 Report No. ~ ~ - 5 5  R E V I S E D  

Client Dechtel Hational,  Inc. Date: 9/11 /86 
12/24/8 6 

Contractor: Sevenson Job No. BT-86-81 

3.29.1- 116.4 11.8 94.1 L-7 

344-5 llG;2 13.n 93.9 L-7 

333.7 121.8 12.6 98.4 L-7 

334.0 100.1 11.0 -80.9 11-7 

I 

Location and Remarks 

Sl540. F404 

Material Type and Source 

Respectfully submitted. 

Remarks: Sand -cone EMPIRE SOILS INVESTIGATIONS, INC. 

Technician Time: 10:OO - 3 : O O  

Technician: James Nil l a r d  Jam? b l i l h r d  
SUBSURFACE EXPLORATION CDNSTRVCSION OUALITY CONTROL ENGINEERING SPECIALTY SEAVICES 



FIELD IN-PLACE DENSITY TEST REPORT 

Contractor: Sevenson Job No. BT-86-81 

In-phca In-plz:c 
Tert Oats 01 Oaplh or Denri!y Molrlun YC Proctor Location and Remarks 
No.  Tert Elevation Ipcll [XI Cnmpadlon Coda 

71U 9/17 337.0 120.1 12.1 98.6 * S1585, E380 

72U 9/17 335.7 117.C 11.3 95.4 * S1588, E375 

73U 9/17 340.9 116.6 13.8 95.1 * S1527, E322 

74U 9/17 342.9 119.7 13.6 37.6 * S1520, E320 

69UA 9/17 340.1 - -  116.7 13.3 95.2 * S1540, E310 

70UA 9/17 33'*7 116.1 15.1 94.7 * S1620, El02 

95: required 

Proclor Maxlmum Optlmum 
Coda Osnxlty [pcfl Mdrlurs [*hi Material Type and Source 

122.6 - Average of b-1 & 8-7 a s  p e r  Tom Leach * 

s ~ 5  TROY-SCHENECTADY RD.. LATHAM. NY m 1 0  51a7isi555 
55167 SOUTH PARK AVENUE. P.O. aox mij. HAMBURG, HY 14075 716-6498110 

0 105 CORONA AVENUE. GROTON. NY 13073 
0 RARlTAN CENTER, so0 MCGAW DRIVE EMSON. NJ 08837 
0 1164 RIDGE AD. EAST, ROCHESTER, NY 14821 716342.5320 

6078985881 
201-22M202 

Project: r J i  aqa ra  Fa1 1 s Storage  S i t e  H14501-115-SC-170 Repod No. DT-56 REVrSED 
12/24/86 

Client Bechtel Na t iona l ,  Inc. Date: 9/ 1 7 /86  

Respectfully submitted, 

Remarks: Sand-cone netliod 
EMPIRE SOILS INVESTIGATIONS, INC. 

3 ~ 1 5 -  1 2 ~ 0 0  Technician Time: 

Technician: - James Mil l a r d  James M i  11 a r d  
SUBSURFACE EXPLORATION W CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

A I T  Form c 



FIELD IN-PLACE DENSITY TEST REPORT 

Contractor: Sevetison Job No. BT-86-81 
In-place In-placa 

Test Date of Oaplh or Oentlty Molrtura Proctor Location and Remarks 
no. Test Elevatlon [pclJ [%I Compadlon Coda 

79UA 9/22 332.6 112.1 l G . l  31.1 L-9 S1285, E400 

81U 9/22 341.1 12U.8 14.3 96.9 L-3C S1198, E254 
;y. 

77UB 9/22 343.6 114.6 14.6 94.5 JSq S1502, E345 

78UA 9/22 333.0 119.4 15.2 97.4 * '51625, E385 

79UB 9/22 332.G 117.8 16.7 95.8 L-9 S1285, E400 

0 
0 

0 
0 

Proctor 
Code 

585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 5187831555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, N Y  14075 
105 CORONA AVENUE, GROTON. NY 13073 
RARITAN CENTER, 300 McGAW DRIVE, EDISON. N J  08837 
1164 RIDGE AD. EAST, ROCHESTER, NY 14621 

71664981 
607-898-5881 

201-225-0202 
716242-5320 

I I I I I 

Maximum Optlmum 
Oantlly [pcll Molrtura I0hI Material Type and Source 

10 

L-9 

L-30 

Project: Niasara Fa1 1 s Storaqe S i te  fi'14501-115-SC-170 Report No. DT-57 

Client kchte l  Iiational Inc. Date: 9/22/86 

123.0 11.3 EOOS #1, clayey s i l t ,  some sand, t race  gravel 

124.7 12.0 Clay w i t h  s i l t ,  t race sand, S o u t h  Trench 

(L-28) 121.3 14.0 I BOOS #8 

Technician: James Handzl i k James Handzl i k 
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R I T  Form c 



FJELD IN-PLACE DENSJTY TEST REPORT 

Proctor Maximum Optimum 
Code Oentlty lpcfl Moisture I%l Material Type and Source 

L-26 125,O 11.5 BOOS Borrow P i t ,  SM#1 (soil m a t e r i a l )  

L-30 124.7 12.0 Trace c l a y ,  s i l t ,  and sand, South trench 

0 
0 
0 
0 
0 

585 TROY-SCHENECTADY RD., LATHAM, NY 12110 518-783-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON. NY 13073 607-898-5881 
RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

201-225 
716-342.5320 

716642-81 10 

-0202 

Project: Niaqara Fa1 1 s  Construct ion P r o j e c t  #14501-115-SC- Report No. DT-58 
170 

Client Bechtel Nat ional ,  Inc. Date: 9 1  2 5/86 

Respectfully submitted, 

Remarks: Sand-cone method EMPIRE SOILS INVESTIGATIONS, INC. 

James Handzl i k Technician: James Handzl i k 
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R I T  Form C 

-.-....,"-,."....I . . r C L . ^ L .  I _IC" . I IL . ,  - . - . . . . - - . . . -. - . - . . . . . . . - . . . . . , . . . . . ._ . -, .. 



FIELD IN-PLACE DENSITY TEST REPORT 

Proctor 
Coda 

0 
0 
0 

Maxlmum Optimum 
Danrlly [pcf l  Molrturs I%] Material Type and Source 

585 TROY.SCHENECTA0Y RO., LATHAM, NY 12110 518-783-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER, 300 McGAW DRIVE. EOISON. NJ 08837 
1164 RIDGE RO. EAST, ROCHESTER, NY 14621 

607-898-5881 
201-225 

716342.5320 

L-76 

1-31 

71664981 10 

.0202 

175.0 11 r BOOS Borrow P i t ,  S o i l  m a t e r i a l ,  SFlF1 

174.9 17.0 Clay. t r a c e  s i l t ,  Middle  Trench 

Project: Niaqara  Fa1 1 s Cons t ruc t ion  P r o j e c t  S i t e  Report No. DT-59 
f14501-115-SC-170 

Client Bechtel N a t i o n a l ,  Tnc. Date: 9/26/86 

Respectfully submitted. 

Remarks: a - r,iethod EMPIRE SOILS INVESTIGATIONS, INC. 

- 1 ~ 1 5  - 3 : O O  Technician Ti me: 

-- Technician: James Handzl i k James tiandzl i k 
SUBSURFACE EXPLORATION CONSTRUCTION QUALITY CONTROL m ENGINEERING SPEUALTY SERVICES 

RIT Form C . 



FIELD IN-PLACE DENSITY TEST REPORT 

85% r e q u i r e d  

b 

P r o c t o r  Maxlmum Optimum 
Code Dcn:ity I p c f l  M o l t t u r a  [%l Material Type and Source 

SM-1 125.0 11.5 S o i l  m a t e r i a l  from BOOS p a o p e r t y  

Project: t-liagara Fa1 1 s S t o r a g e  S i t e  #14501-.115-SC-170 Report No. DT-60 

Client Bechte l  f h t i o n a l ,  Inc.  

Remarks: Sand-cone EMPIRE SOILS INVESTIGATIONS, INC. 

Technician Time: 2 : O O  - 3:30 

- Technician: James Mil l a r d  James Mi 11 a r d  
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPEClALrY SERVICES 



FIELD IN-PLACE DENSITY TEST REPORT 
/ 

L-31 

L-26 

0 
0 
0 
0 
0 

124.9 12 .0  C lay ,  t r a c e  S i l t ,  Flitldle trench 

125.0 11.5 BOOS SClI!l 

585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 518-783-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

716.6498110 
607498.5881 

RARITAN CENTER, 300 MCGAW DRIVE, EDISON, NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

201.2250202 
716-342.5320 

Seven son Job No. BT-86 -81 Contractor: 

Proclor Maxlmum Opllmum 
Material Type and Source Code Oenrlly [pcf l  Moltlurs I%] 

L-291 128.0 1 10.2 1 Clay ,  t r a c e  s i l t  and sand ,  North trench 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS. INC. 
Sand-cone method Remarks: 

7 : O O  - 2:15 Technician Time: 

Technician: James Mil l a r d  James Eli 11 a r d  
SUBSURFACE EXPLORATION a CONSTRUCTION auALiTY CONTROL m ENGINEERING SPECIALTY SERVICES 

RIT Foim C 



/ 

Coda Osnrlly lpcll Molrlura /%l 

L-26 125.0 11.5 BOOS 31-1 (So i l  m a t e r i a l )  Borrow P i t  Q V  41 

10.2 1904 C l a y ( t r e n c h  m a t e r i a l  ) S880 
29 

,L-Y 128.0 

FIELD-IN-PLACE DENSITY TEST REPORT 

0 

0 
0 
0 

585 TROY-SCHENECTADY RD.. LATHAM, NY l n 1 O  5 1 8 7 0 1 5 5 5  
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG, NY 14075 716-64481 
105 CORONA AVENUE, GROTON, NY 13073 
RARITAN CENTER. 300 McGAW DRIVE, EDISON. NJ 08837 

w a 9 e . 5 m i  
201-225-0202 

1184 RIDGE RD. EAST, ROCHESTER, NY 14621 716.3423320 

110 

Project: Niagara  F a l l s  S to rage  S i t e  #14501-115-SC-170 Report No. DT-62 

Date: 1 O/7/86 Bechtel Na t iona l ,  I Inc. Client 

Contractor: Sevcnson Job No. BT-86-81 

In-phca In-place 
Test O a k  01 Oepth or Oenrlly Molrlurs % 
No. Tetl  Elevatlon [pcll /'/a1 Cornpadla 

Location and Remarks 

I 

Material Type and S o u r c e  

- L- I I 

Respectfully submitted, 

Remarks: Sand cone method E M P I R E  SOILS INVESTIGATIONS, INC. 

Tech n i c i an Ti rn e: 3 ~ 3 0  - 6 ~ 3 0  

James Hiindzl i I: - James Handzl i k Technician: --- 
SUBSURFACE €XPLORATION CONSTRUCTION O3AI.ITY CONTFICL P ENGINEERING SPECIALTY SERVICES 

RIT &",In c 



FIELD IN-PLACE DENSITY TEST REPORT 
/ 

Contractor: 

In-place In-place 
Test Date of Oeplh or Oenslty Molrtun % 
No. Test Elevatlon [pcll [%I Compadlon 

1021 10/10  q rade  110.4 73.5 86.3 

100UP 10/10 g r a d e  109.1 17.1 87.3 

18"below 

2 0 I '  be- ow 

I 

Proctor Maxlmum Optlrnum 

0 
0 
0 
0 
0 

Proctor Location and Remarks 
Code 

L-27 
+A- S880, El90 
L- 3 1 

.H S969, E 4 3 2 ( r e t e s t )  

585 TROY-SCHENECTADY RD., LATHAM. NY 12110 5ia783-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0013, HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 
RAfllTAN CENTER, 300 McGAW DRIVE, EDISON. NJ 08837 
1184 RIDGE RD. EAST, ROCHESTER, NY 14821 

7164488110 
607-898-5881 

201.225-0202 
716342.5320 

Hydro 

Code Oenrlfy (pcl] Molsture [%I 
L-3\  
-t%? 124.9 12.0 
L-zq 
t-) 128.0 10.2 

DT-63 Project: Niaqara Fa1 1 s S to raqe  S i t e  #14EiO1-115-SC-170 

Client Bechtel Nat iona l ,  Inc.  . Date: 1 O/ 10/86 

Report No. 

Group Job No. BT-86-81 

Material Type and Source 

Middle t r ench(S1040)  1984 c l a y  

f4orth t r e n c h ,  S880, 1984 c l a y  

Respectfully submitted, 

Remarks: Sand-cone method EMPIRE SOILS INVESTIGATIONS, INC. 

Technician Time: 7 ~ 3 0  - 1o:oo 

Technician: Carl Rosa t i ,  J r .  Carl R o s a t i ,  J r .  
SUBSURFACE EXPLORATION CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 



FIELD IN-PLACE DENSITY TEST REPORT 

Proctor 
Code 

D 

D 
0 

Maxlmum Optlmum 
Oanrlly lucll Molrturs I%I Material Type and Source 

585TROY-SCHENECTAOY RO.. LATHAM. NY 12110 518783-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG, NY 14075 
105 CORONA AVENUE, GROTON, NY 13073 

7164498110 
607-898-5381 

RARlTAN CENTER, 300 McGAW DRIVE, EOISON. NJ 08837 
1164 RDGE RD. EAST, ROCHESTER, NY 14621 

201-2250202 
716-342-u20 

124.9 

Project: Niasara F a l l s  S torase  Si te  #145 01 -1 15-SC-170 Report No. ~ ~ - 6 4  REVISED 
12/24/86 

Client Bec h t  e l  I4a t i onal . Inc. Date: 

i 2.0 1984 Clay a s  per G.G.W. 

Contractor: 

Tart Oak of 
no. Tetl  

99u 10/8 

l0OU 10/8 

- -  t 1 vd r o  -G ro  u D Job No. BT 86 81 

Location and Remarks 

4 

Respectfully submitted. 

Remarks: Sand-cone EMPIRE SOILS INVESTIGATIONS. INC. 

1 2 ~ 0 0  - 1 ~ 1 5  Technician Time: 

Technician: James Mil l a r d  James Millard 
SUBSURFACE EXPLORATkON ONSTRUCTION OUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R I T  Form C 



H ydro-Grou p Job No. BT-86-81 
Contractor: 

In-place In-place lest  Oate of Oepth or Density Molsture 7'1 Prodor Location and Remarks 

No. Text Elevatlon [pcl] [%I Compldlon Coda 
L4 " L-zq 

98UA 10/9 Down 120.2 14.8 93.9 5 S880, El65 

101u 10/9 " 123.7 10,8 96.7 5 S880, E255 
L-29 

- 

Material Type and Source 
Proctor Maxlmum Optlmum 

L-iq  + 128.0 10.2 Clay proc tor  from 1984 m a t e r i a l ,  a s  per B.H.I. 

Code Oantlty [pel] Malslurs [%I 

FIELD IN-PLACE DENSITY TEST REPORT 
/ 

L 

o 585 TROY-SCHENECTADY RD.. LATHAM, NY m i o  5ia7asi555 
0 S5167 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG. NY 14075 

0 RARITAN CENTER, 3M) McGAW DRIVE, EDISON, NJ 08837 
0 1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

7166498110 
I I 0 105 CORONA AVENUE, GROTON. NY 13073 - 6078985881 

201-2250202 
716-32S32O 

4 

1 0 ~ 1 5  - 12:OO Technician Time: 

Technician: James M i  11 ard James Nil 1 ard 
SUBSURFACE EXPLORATION CONSTRUCTION QUALITY CONTROL ENGINEERING SPECIALTY SERVICES 

RJT Form C 



FIELD IN-PLACE DENSITY TEST REPORT 

Proctor 
Code 

1 
L-26 
3 

u 585 TROY-SCHENECTADY RD.. LATHAM, NY 12110 5ie-783-15~ 
0 S5187 SOUTH PARK AVENUE, P.O. BOX 0913, HAMBURG. NY 14075 
0 105 CORONA AVENUE, GROTON. NY 13073 6078985881 
D RARITAN CENTER, 300 McGAW DRIVE, EDISON, NJ 08837 
0 1164 RIDGE RD. EAST, ROCHESTER, NY 14821 716-32-5320 

7166498110 

201-2250202 

I 
Maxlmum Opllmum 

Oenilly lpcll Molrtura 1%1 

124.0 - B.U.1. On-site ma te r i a l  

Material Type and Source 

125.0 11.5 BOOS 91-1 

Project: Niagara F a l l <  C t n r a ? ~  i t P  #14501-115-SC-170 Report No. DT-66 

Client Bechtel Na t iona l ,  Inc. Date: 10/23/86 

Sevenson Job No. BT-86-81 Con tractor: 

Location and Remarks 

I I I I I I 

Respectfully submitted. 

EMPIRE SOILS INVESTIGATIONS, INC. 
Nuclear method used. Remarks: 

3 ~ 1 5  - 5 : O O  Technician Time: 

Technician: Carl R o s a t i ,  J r .  Carl Rosa t i ,  J r .  
SUBSURFACE EXPLORATION m CONSTRUCTION OUALITY CONTROL ENGINEERING SPECIAL~Y SERVICES 

R I T  Form c 



FIELD IN-PLACE DENSITY TEST REPORT 

0 585 TROYSCHENECTADY RD.. LAMAM. NY 12110 518782-1555 
0 S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG. NY 14075 

0 RARlTAN CENTER. 300 McGAW DRIVE, EDISON. NJ 08837 201~2250202 

7164498110 
o 105 CORONA AVENUE, GROTON. NY 13023 607w-wi 

~~ 

0 1164 RIDGE RO. EAST, ROCHESTER, NY 14621 716-342-5320 

Project: Niagara Fa1 1 s Storage S i t e  #14501-115-SC-170 Repod NO. DT-67 REVISED 
12/24/86 

Client Bechtel Nat ional ,  Inc. Date: 10/17/86 

Contractor: Sevenson Job No. BT-86-81 

Technician Time: 1o:oo - 12:oo 

Respectfully submitted, 

EMPIRE SOILS INVESTIGATIONS, INC. Sand-cone Remarks: 

Technician: Janies Flil 1 a r d  James M i  11 ard 
SUBSURFACE EXPLORATION rn CONSTRUCTION OUALITY CONTROL a ENGINEERING SPECIALTI SERVICES 

R / T  Form c 



I 

10 

3 - 

FIELD IN-PLACE DENSITY TEST REPORT 

117.0 12.8 Paratt-Wolff Proctor for  topsoi l  

128.0 10.2 1984 Clay(proctor by Empire) from North trench 

U 

0 

0 

585 TROYSCHENECTAOY RD, LATHAM, NY 12110 518-783-1555 
S5167 SOUTH PARK AVENUE, P.O. BOX 0913. HAMBURG. NY 14075 
lo5 CORONA AVENUE, GROTON, NY 13073 
RARlTAN CENTER, 300 MCGAW DRIVE, EOISON, NJ 08837 
1164 RIDGE RD. EAST, ROCHESTER, NY 14621 

6078985881 
201-225 

716-32-5320 

716-649-8110 

M o 2  

Project: Niaqara Fa1 1 s Storarle S i t e  $14501-1 15-SC-170 Report No. DT-68 RFVTCFI)  
12/24/86 

Client Bechtel Ilational, Inc. Date: 10/21/86 

Contractor: Sevenson Job No. BT-86-81 

I I I I 

I I I I I I 

Location and Remarks ,,----i 
I 

-5302, t4m 

required compaction between 85:; and 90% 

unless otherwise noted 

Respectfully submitted. 

9 ~ 3 0  - 1 2 ~ 3 0  
Remarks: EMPIRE SOILS INVESTIGATIONS, INC. 

- 

Technician Time: 

James Mi 1 1 ard -- -- 
James Fli 1 1 ard Technician: - 
SUESLIRFACE €XPLORATION m CQNSTRUCTION CXJALITY CONTROL ENGINEERING SPECIALTY SERVICES 

R/T Form c 
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APPENDIX 5-C 

PROCTOR TEST RESULTS 



,COMPACTION 

TEST REPORT 

SAMPLE NO. 
MOLD + SAMPLEVVT. 

MOLD WEIGHT 

WET SAMPLE W l .  

WET DENSITY, P.C.F. 

STANDARD 0 MODIFIED ST 

1 
13.74 
qA7 
Y. 32 

, /2?.C 

METHODAIXI 8 0  

c o  oc1 

2 
13.41 
9.47 
4.W 

MAXIMUM DRY DENSITY 

120.0 P.C.F. 

3 4 

9.47 9.q7 
i3.97 (3L8 

4.50 4.21 

OPTIMUM MOISTURE CONTENT 

12.3 O/O 

MOISTURE CONTENT 

DRY DENSIM. P.C.F. 

# 

PERFORMED IN ACCORDANCE WITH 

A S T M  g r S S 7  

9.9 I l . 5  13.q 14.0 
II7.4 . H9.5 (14.0 1OG.I 

\ x  1U LU 
WAT& CONTENT. % OF DRY WEIGHT 



I 
i 

I I 

i 
i 
I 
I 

i 

I 
j 

i 

' WET DENSITY. P.C.F. 

MOISTURE CONTENT 

DRY DENSITY. P.C.F. 

_ _ _ _ _  - - - - - - __ 

COMPACTION 

TEST REPORT 

120.3 127.A m.3 129.9 
7.2 9. b \3.Q I 17.5 
\\2.2 Ub-b ~ b . 2 1  uD.b 

STAN DA R D MODIFIED X 

METHODA X B 

C D I '  

MAXIMUM DRY DENSITY 

OPTIMUM MOISTURE CONTENT 

PERFORMED IN ACCORDANCE WITH 

Am-D-L 

1 SAMPLE NO. I I  
WATER CONTENT. Yo OF DRY WEIGHT 

I I I 2 L\ 
\ w 3  \%30 14.53 1LiVj j MOLD + SAMPLEWT. 

MOLD WEIGHT .\2l \ 0.\2 I 
I WET SAMPLE WT. I I 

I I I I I I I 



~ . - 

COMPACTION 

TEST REPORT 

STANDARD MODIFIED X 

METHODA X B 

C D 

MAXIMUM DRY DENSITY 

117.0 ---_. P.C.F. 

OPTIMUM MOISTURE CONTENT 

I 2.8 ol0 

PERFORMED IN ACCORDANCE WITH 

A S T N  .0-\557 _._ 

SAMPLF \I0 

MOLD + SAMPLEWT. 

MOLD WEIGHT 

WET SAMPLE WT. 

WET DENSITY. P.C.F. 

\ 
\4 . \5  
\0.17 
3 

-- \ Z U  
MOISTURE CONTENT Q :  

I 1. h 

\u DRY DENSITY. P C.F. 

WATER CONTENT, ol0 OF DRY WEIGHT 

2 3 4 

. .  
, 

FISHER RD . U S ?  SYRACUSE.N Y 13051 I 



150 

140 

130 

120 

110 

100 

90 

\\\ GRADATION OF SAMPLE 

BY WElEHT 

SAMPLE DESCRIPTION TEST RESULTS 

Material C l a W  silt- COntaminat f ’d  UlatPrial Maximum Dry Density 113.0 . OCf 

% ‘: color Brown Source - Optimum Water Content 13 - 5 . , 
Sampled By JM At North pond 

METHOD OF TEST 

STAN D AR D 

D1557 ASTM 

AASHTO 

M I LlTA R Y  - 

OTHER 

METHOD 

A 
~~ 

OPTIMUM MOISTURE-MAXIMUM DENSITY/ 

Niagara F a l l s  S torage  S i t e  
Bechtel Natio 

DR BY. C C K  
_I*._ “\ I  r r  w 



150 

OTHER 

140 

I- 
0 
0 

0 
L L  

130 
. z  . 
0 
U 
W 
CL 
cn a 
5 120 

2 - 

>- 

rn z 
w 

>- 

110 

n 

a n 
100 

I 'DR B Y  CCK 1 DATE S A M P L ~  9/11 /861 PROJ NO BT-86-nl 

5 10 15 20 25 30 

MOISTURE CONTENT (PERCENT) 

SAMPLE DESCRIPTION TEST RESULTS 

1 

Material ClaYeV -$ i l t .  so me sand .  t race q r a y e  1 Maximum Dry Density a - p c f  

Color Brown source B O O S o D e r t J f l -  Optimum Water Content 11 - 9  % 

I C U R V E N O  L-9 CK'O B Y  C C K  ITESTEDBY ..JK 

r METHOD OF TEST 
i 
1 STANDARD 1 METHOD 

~ ASTM Dl557 l c  I 

I -___ 

1 I 

I 
AASHTO ~ 

MILITARY ~ I I OPTIMUM MOISTURE-MAXIMUM DENSITY 

Niagara Fa1 1 s Storage S i t e  
Bechtel National, Inc. 

R I T  Form E 



i 50 

140 

130 

120 

110 

100 

METHOD OF TEST 

STA N D A R D METHOD 

A S T M ~  A 
AASHTO 

M I Ll TA R Y  ~ 

OTHER 

j G R A D A T I O N  O F  SAMPLE ' 

SIEVE I ' 0  F l M E R  
SIZE ~ B Y  WEIGHT 

- -  - __ 
0 PTI M U M M 0 I STU RE - MAXI M U M DENSITY 

Niagara Fa1 1 s S t o r a g e  S i t e  n"l4501-115-SC-170 
Bechtel National,  Inc. 

OR B Y  PJA DATE SAMPLED 8/12/8fj PROJ NO BT-86-81 

o 5 10 15 20 25 
MOISTURE CONTENT (PERCENT) 

SAMPLE DESCRIPTION #3 TEST RESULTS 

30 

PCf 

C o l o r B r o w n s o u r c e  BOOSProDertv-. Opt imum Water Content 13.5 % 

Material A&,.!-mmP s11 t, 1 i t t l p  sand, t r a c e  Maximum Dry Density 121.6 
gravel 

Sampled By-At Source  



150 

140 

I- 
0 
0 

0 fi 130 
3 
0 
U 
LLI 
a 
cn 

LL 

n 
5 120 
0 a 
1 

I I 

-2 
I METHOD OF TEST 

1 STANDARD ~ METHOD I 
I ASTM--- 
I 

D1557 ' A 
I 
I 

110 It--+-------&\ 

' _  - - - . - - - 
-- 

0 PTI M U M M 0 I STUR E - MAXI M U M DEN SlTY 

I G R A D A T I O N  OF SAMPLE 

97.9 
i 

\ # Z O O  j 91.9 
Liquid  Limit - 51 
P l a s t i c  Limit - 2 2  
P1 a s t i c i  t y  Index-  29 
C l a s s i f i c a t i o n  - CH 

I I I I I \ 

\ 
I I I I I > 

I 
15 20 25 30 o 5 10 

MOISTURE CONTENT (PERCENT) 

SAMPLE DESCRIPTION #5 TEST RESULTS 

Material s i l t y  Clay ,  t r a c e  sand ,  t r a c e  qraVe1 Maximum Dry Density 119.0 P C f  

14.6 010 Color Brown source BOOS P r o p e r t y  . Optimum Water Content 

Sampled By C1 ien t  At C e n t e r  West a t -1  ' t o  -3 '  

I 



150 

140 

130 

120 

110 

100 

1 STANDARD 

\ 

METHOD 

i 
I GRADATION OF SAMPLE I 

SIEVE X FINER I SUE 1 BY WEIGHT 1 

#40 I 8 / . /  

L i q u i d  L i m i t  2 :  
P l a s t i c  Lini t 1 5  
P l a s t i c i t y  Index  4 
C1 a s s i  f i c a t  ion CL-F' 

o 5 10 15 20 25 

MOISTURE CONTENT (PERCENT) 

TEST RESULTS 
BOOS ;SM #1 SAMPLE DESCRIPTION 

30 

P C f  
125.0 Maximum Dry Density 

BOOS SM #1 
Material 

Color Source Optimum Water Content 4/G 
Brown BOOS Property 11.5 

Sampled By ESr At Source " -  - - / .  

1 ASTM D1557 

1 AASHTO 

A 

M I Ll TA RY -- 

OTHER 

-- 
OPTIMUM MOISTURE-MAXIMUM DENSITY 

Niagara F a l l s  Storage S i t e  
#14501-115-SC-170 

I I L - L U  Y 



.- a 
n 
v) 

-_ 
OPTIMUM MOISTURE-MAXIMUM D E N S I T Y  

t l i aga ra  Fa1 1 s S t o r a g e  S i t e  
#14~01-115-SC-170 

I 

0 
a, 

z 
W 
0 

Y 

In 

ar 

37 

IL 

150 

140 

130 

120 

110 

100 

I 
nn 

34 L i q u i d  L i m ' i t  
P l a s t i c  L i m i t  . 1 9  
P l a s t i c i t y  Index 1 5  
C l a s s i f i c a t i o n  C L  
PH 8 .3  

0 5 10 15 20 25 
Y U  

MOISTURE CONTENT (PERCENT) 

SAMPLE DESCRIPTION Bfil  j1 T E S T  R E S U L T S  

30 

.._ - . _  - - -._ . . ,  ? '  Sampled By ES I At S1800, E300 

I METHOD OF TEST 

STAN DA R D 

ASTM D1557 

AASHTO 

MILITARY - 

OTHER 

METHOD 

A 

I 

I 

I 

, 



CONSTANT HEAD PERMEABILITY TESTING 

WITH BACKPRESSURE SATURATIOtq 

DESCRIPTION O F  TEST PROCEDUXE 

I. DESCRIPTION O F  TEST APPI.RATUS 

The pe rmeab i l i t y  t e s t  is performed i n  a t r iax ia l  
c e l l ,  where t h e  t es t  s p e c h e n  is  enc losed  i n  a l a t ex  
rubbe r  membrane, s e a l e d  a t  b a s e  and cap w i t h  . rubber  
O-rings.  F i l t e r  pape r ,  porous  s t o n e s ,  and d r a i n a g e  
l e a d s  f a c i l i t a t e  t h e  a p p l i c a t i o n  of h y d r o s t a t i c  p r e s s u r e  
t o  b o t h  ends of t h e  specimen. 

P r e s s u r e  is gene ra t ed  by se l f -compensa t ing  mercury 
columns capable  of  d e l i v e r i n g  p r e s s u r e s  up t o  a b o u t  1 4 0  

pounds p e r  square  i n c h .  Three  mercury columns a r e  used .  
One p rov ides  a backpres su re  t o  e n s c r e  s a t u r a t i c n  of t h e  

t e s t  specimen. The second column i s  se t  a t  a h i g h e r  

p r e s s u r e  t o  produce a h y d r o s t a t i c  g r a d i e n t  a c r o s s  t h e  
l e n g t h  of t h e  specimen. The t h i r d  column p r o v i d e s  t h e  

c e l l  c o n f i n i n g  p r e s s u r e ,  which acts  on  t h e  rubbe r  membrane 

t o  p r e v e n t  passage  o f  water up a l o n g  t h e  s i d e s  of t h e  

specimen. 

Water f low t o  and from t h e  specimen .is measured 
by means of volume change units w i t h  g radua ted  b u r e t t e s  
c o n t a i n i n g  c o n t r a s t i n g  c o l o r e d  f l u i d  t o  f a c i l i t a t e  
r e a d i n g  of  t h e  i n t e r f a c e  meniscus .  B u r e t t e s  o f  v a r i o u s  
s i z e s  a re  on hand wi th  g r a d u a t i o n s  r m g i n g  from 0 . 0 5  

t o  0 . 2  c u b i c  c e n t i m e t e r .  

105 COfiONA AVENUE, GROTON, NY 13073, 637-898-5881 



Constan t  Head P e r m e a b i l i t y  T e s t i n g  
With Backpressure  S a t u r a t i o n  
D e s c r i p t i o n  of T e s t  Procedure  

11. SPECIMEN PREPARATION 

A .  Undisturbed Specimens 

Page 2 
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Undisturbed specimens u s u a l l y  are  p repa red  

from 3 i nch  o u t s i d e  d i ame te r  t h i n  w a l l  t u b e  samples .  

A s e c t i o n  of tube sample approximate ly  5 t o  6 i nches  

l o n g  is  ex t ruded  from t h e  tube .  The specimen ends 

are  c a r e f u l l y  trimmed i n  a miter box so t h a t  t h e y  

a re  p l ane  and s q u a r e  wi th  t h e  l o n g i t u d i n a l  a x i s  of  
t h e  specimen. Length and d i ame te r  i s  measured by 

c a l i p e r s .  Two sets of measurements a re  made a t  9 0 °  

spac ing .  The d i a m e t e r  is  measured n e a r  each  end 

of t h e  specimen. The ave rage  of t h e  measured dimen- 

s i o n s  a r e  computed and recorded  on t h e  t e s t  form. 

B. Compacted Specimens 

Compacted specimens a r e  g e n e r a l l y  remolded i n  

a 4 inch  d i ame te r  compaction mold. Unless  o t h e r w i s e  

s p e c i f i e d  t h e  specimen is compacted t o  a b o u t  95 pe r -  

c e n t  of maximum d r y  d e n s i t y ,  as de termined  by t h e  

S tandard  Mois ture-Dens i ty  t e s t  (ASTM Des igna t ion  

D 698-70,  Methods A o r  C ) ,  a t  a m o i s t u r e  c o n t e n t  

cor responding  t o  95 p e r c e n t  compaction on t h e  w e t  

s i d e  of t h e  optimum moisture c o n t e n t .  M a x i m u m  
p a r t i c l e  s i z e  p e r m i t t e d  for t h i s  specimen s i z e  i s  

t h r e e - q u a r t e r  i n c h .  

* 

The specimen is weighed t o  v e r i f y  t h a t  i t s  
d e n s i t y  is r e a s o n a b l y  c l o s e  t o  t h e  i n t e n d e d  v a l u e ,  

i s  c a r e f u l l y  e x t r u d e d  from t h e  compaction mold and 

t h e  surface i s  examined f o r  e x c e s s i v e  p i t t i n g  o r  

o t h e r  s i g n s  of poor  compaction b e f o r e  placement  i n  

t h e  t r i a x i a l  c e l l .  

*See S e c t i o n  6 . 2  of t h e  main r e p o r t  f o r  compact ion c r i t e r i a .  
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111.. TEST PROCEDURE 

A f t e r  t h e  a p p a r a t u s  i s  assembled ,  and t h e  t r i a x i a l  - 
c e l l  is f i l l e d  w i t h  d e a i r e d  w a t e r ,  c e l l  p r e s s u r e  and 

backpres su re  i s  g r a d u a l l y  a p p l i e d  u n t i l  t h e  p r e s e t  

p r e s s u r e  l e v e l s  on t h e  se l f -compensa t ing  m e r c u r y  columns 

a r e  reached .  

The t e s t  i s  conducted i n  t w o  s e p a r a t e  s t a g e s .  I n  

t h e  f i r s t  s t a g e  a uniform backpres su re  i s  a p p l i e d  t o  b o t h  

ends wh i l e  t h e  specimen is s a t u r a t i n g  and a d j u s t i n g  t o  

t h e  n e t  c o n f i n i n g  p r e s s u r e  ( t h e  d i f f e r e n c e  between t h e  

t o t a l  c e l l  p r e s s u r e  and t h e . b a c k p r e s s u c e )  . Rout ine ly ,  

on specimens i n i t i a l l y  c l o s e  t o  s a t u r a t i o n ,  a backpres su re  

of 50  pounds p e r  s q u a r e  inch  is used.  Compacted specimens 

g e o e r a l l y  r e q u i r e  a backpres su re  of 80 pounds p e r  s q u a r e  

i n c h  f o r  complete  s a t u r a t i o n .  For  u n d i s t u r b e d  specimens 

t h e  c e l l  p r e s s u r e  g e n e r a l l y  is s e l e c t e d  t o  d u p l i c a t e  

t h e  e x i s t i n g  overburden p r e s s u r e  a t  t h e  sample l o c a t i o n ,  

t h u s  minimizing c o n s o l i d a t i o n  e f f e c t s .  u n l e s s  o t h e r  

c o n s i d e r a t i o n s  govern ,  t h e  n e t  c o n f i n i n g  p r e s s u r e  i s  
s e l e c t e d  so  t h a t  it i s  a t  least  5 pounds p e r  s q u a r e  i n c h  

g r e a t e r  t h a n  t h e  h i g h e s t  g r a d i e n t  p r e s s u r e  t o  be used 

d u r i n g  t h e  p e r m e a b i l i t y  tes t  s t a g e .  

t h a t  a l l  f l o w  due  t o  s a t u r a t i o n  and c o n s o l i d a t i o n  has  

ceased b e f o r e  t h e  p e r m e a b i l i t y  t e s t  s t a g e  i s  i n i t i a t e d .  
With t h e  r a n g e  of  p r e s s u r e s  u t i l i z e d  t h i s  u s u a l l y  i s  

accomplished w i t h i n  a 1 6  t o  2 4  hour p r e s s u r i z a t i o n  p e r i o d .  

I t  must be a s c e r t a i n e d  

I n  t h e  second s t a g e  of t h e  t e s t  a h y d r o s t a t i c  g r a d i e n t  

is e s t a b l i s h e d  a c r o s s  t h e  l e n g t h  of t h e  sample by i n c r e a s -  
i n g  t h e  p r e s s u r e  a t  t h e  base  o f  t h e  specimen whi le  main- 

t a i n i n g  t h e  backpres su re  a t  t h e  t o p .  The r a t e  of f l o w  



Cons tan t  Head Pe rmeab i l i t y  T e s t i n g  
With Backpressure  S a t u r a t i o n  
D e s c r i p t i o n  of T e s t  Procedure  

Page 4 
October  1 9 8 1  

th rough  t h e  specimen is  de termined  by b u r e t t e  r e a d i n g s ,  
a t  t imed i n t e r v a l s ,  on a volume change u n i t  i n s e r t e d  in 
t h e  g r a d i e n t  p r e s s u r e  l i n e .  The flow r a t e  i s  r o u t i n e l y  

de te rmined  f o r  two d i f f e r e n t  g r a d i e n t  p r e s s u r e s .  For  

f a i r l y  impervious s o i l s  g r a d i e n t  p r e s s u r e s  5 and 1 0  

pounds p e r  squa re  i n c h  h i g h e r  t h a n  t h e  backpres su re  
g e n e r a l l y  are  a p p l i e d .  G r a d i e n t  p r e s s u r e s  on t h e  o r d e r  
o f  1 t o  2 pounds p e r  s q u a r e  i n c h  a r e  used f o r  more 

p e r v i o u s  m a t e r i a l s .  A t  e a c h  g r a d i e n t  p r e s s u r e  t h e  
p e r m e a b i l i t y  t e s t  s t a g e  i s  conducted f o r  a s u f f i c i e n t  

p e r i o d  of t i m e  t o  a c c u r a t e l y  de te rmine  t h e  f low r a t e .  

The Pe rmeab i l i t y  T e s t  Repor t  form c o n t a i n s  a l l  

p e r t i n e n t  sample i d e n t i f i c a t i o n  and specimen d a t a .  
Graph ica l  p r e s e n t a t i o n s  are g iven  of t h e  d a t a  upon which 
t h e  f low r a t e  d e t e r m i n a t i o n  w a s  made a t  t h e  r e s p e c t i v e  

g r a d i e n t  p r e s s u r e s ,  as  w e l l  as t h e  p e r m e a b i l i t y  a t  t h e  
r e s p e c t i v e  h y d r a u l i c  g r a d i e n t s  a p p l i e d  d u r i n g  t h e  t e s t .  

Aside from t h e  s e l f  -compensating mercury column 

p r e s s u r e  system and t h e  t w i n  b u r e t t e  t r i a x i a l  volume 
change u n i t  used f o r  f low measurement t h e  procedure  
d e s c r i b e d  above i s  s i m i l a r  t o  "PermeaSi l i ty  T e s t s  w i t h  

SackFressu re"  i n  U.S. P.rmy Corps of Engineers  EM 1110- 
2 - 1 9 0 6 ,  Appendix VII (7), pp.  VII-17 to VII-22. 



SAMPLE IDENTIFICATION : 

BOOS r'l 902 Remolded 

VISUAL DESCRIPTION : -- 
c1  ayey  S i  t, 

- some s a n d ,  t r a c e  q r a v e l  
-- i VIJUAL UtSCRlPTlON : IdYeY 1' ' 1, 

some s a n d ,  + - - - -  

Niagara  Fa1  1 s S toT??c  S i  t c  
'14501-115-SC-179 
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50 - 000 
TIME - t (sec) 

100.000 150,000 
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~ 

TEST DATA: 
TYPE OF PERMEAMETER 
SPECIMEN HEIGHT ( cm)  11 .G7 
SPECIMEN DIAMETER ( cml  10.18 
DRY UNIT WEIGH1 ( p c f )  11 9.2 
MOISTURE CONTENT BEFORE TEST (01~)  
MOISTURE CONTENT A F T E R  TEST ( o / ~ )  

MAXIMUM DRY DENSITY ( ASTM D 15571 (pet) 1 2 l U 6  
OPTIMUM MOISTURE CONTENT 13,5 
CELL CONFINING PRESSURE ( p s i )  95 95 
TEST PRESSURE ( p s i )  85 90 - 

DIFFERENTIAL HEAD ( p s i )  5 II 10 

Constatit Head T r i a x i a l  

15, l  
16.9 

BACK PRESSURE ( p s i )  80 80 

PER MEAB I L IT Y ( c rn  /se c ) 4.89x10 ' 5 . 8 1 ~  10-9 

SAMPLE IDENTIFICATION : 
BOOS #3  95% Remolded 

VISUAL DESCRIPTION : 
Clay,  some s i l t ,  l i t t l e  sand,  t r a c e  
gravel  a ~ m w  SOILS I N v E s i G A T i m ,  M. 

PERMEABILITY TEST REPORT 



./ 
r 

TIME - t (sec)  

TEST DATA: 
TYPE OF PERMEAMETER 
SPECIMEN HEIGHT (crn) 

SPECIMEN DIAMETER (cml 10.14 
DRY UNIT WEIGHT ( p c f  1 107,7 

_.r .. 

J 

9 

SAMPLE IDENTIFICATION : 
BOOS #3 ,  90% Remolded 

VISUAL DESCRIPTION. 
Clay,  some s i l t ,  l i t t l e  sand,  t r a c e  

20 

W 

IT 
I 
w 

.4 

.3 
U 

.2 

.I 

MOISTURE CONTENT BEFORE TEST ' 5  u I 
MOISTURE CONTENT AFTER TEST ('/o) 20-3  
MAXIMUM DRY DENSITY ( ASTM D 557) ( p c f )  121  - 6  
OPTIMUM MOISTURE CONTENT (O/o) 13.5 
C E L L  CONFINING PRESSURE ( p s i )  95 95 €ABILITY TEST REPORT 
T E S T  PRESSURE ( p s i )  85 - 90 
BACK PRESSURE ( p s i )  80 80 

10 DIFFERENTIAL HEAD ( p s i )  5 
PERMEABILITY ( c m / s e c )  

81 4501 -1 15-SC-170 
Bechtel N a t i o n a l ,  Inc.  L - 3 3  -- 

1 uO7-X-.!.o-U 1 2 6  -X1.0-13 



TIME - t (sec )  

- 
7 
T 
S 
5 
3 
u 
d 

4 

3 

n I u r r u u ~ I C  GRADIENT - dh/L ( c r n k r n )  

'EST DATA: 
YPE OF PERMEAMETER Const 
PECIMEN HEIGHT (cm) 

PECIMEN DIAMETER (cm) 

801STURE CONTENT BEFORE TEST (o/o) 

OISTURE CONTENT AFTER TES 

AXIMUM DRY DENSITY ( A S T M  D 

E L L  CONFINING PRESSURE ( p s i )  
EST PRESSURE ( p s i )  

4CK PRESSURE ( p s i )  

FFERENTIAL HEAD ( p s i )  

RY UNIT WEI(JHT ( P C f )  

PTIMUM MOISTURE CONTENT 

- 
ERMEABILIT Y ( c m / s e c )  1,3lLLl.o-c3 L'6 '0- --- 

D A T E  9 /29/86 I P R O J .  N O .  U I -06-U I I 



, 

T E S T  DATA: 
T Y p E 0 F P E R M E A MET E R co n 5 t&. b! e ad - Lr-i a8-1 .a 1.. . 
SPECIMEN HEIGHT (cml  11.66- _- -. 

SPECIMEN DIAMETER (cml . .- 10.17  . . 

MOISTURE CONTENT BEFORE T E S T  (Ole) -13.,0-.- 
DRY UNIT W t i G H T  ( p c f )  1z2.7  

. 

MOISTURE MAXIMUM DRY CONTENT DENSITY A F T E R  ( A S T M  T E S T  D 1 5 5 7 )  ( 0 1 ~ )  ( p c f )  17 .2  122,8 
OPTIMUM MOISTURE CONTENT (9bI . 1 1 - 8  
C E L L  CONFINING PRESSURE ( P S I )  ___ -95. 

,- 

TIME - t (see) 

SAM P L E I C;E ?1 T I F I CAT I ON : 

BOOS $ 7 ,  95% Remolded 

VISUAL DESCRIPTION: 
S i l t y  clay, ._J i t t l  e s a a  t r a c e  q r a v e l  ** 

?5;?MEABILIT'f TEST REPORT 

- 
n 
E 

> 
9 
I 

V 
v 

9 

6 

I) 
J 
0 > 

J 
LL 

5 

.5 

.o 

HYDRAULIC GRADiENT - dh/L ( c m k m )  

~~ 

T E S T  PRESSURE ( G S I )  

BACK PRESSURE ( ~ $ 1 )  

Niagara  Fa1 1 s S t o r a g e  S i t e  

B e c h t e l  I j a t i o n a l ,  I n c  
#14501-115-SC-l70 

.. . - -- - 85 
_ _  -_ .- -29. 
. -. . . - 5 .  

'9/29/8 I 3 F i O J .  NO 

9 5.51 x 10-  
! . , -  
, . I .  



TIME - t ( s e c )  

H Y D R A U L I C  G R A G r E N T -  d h / L  (crn/cm) 1 . 7  

TEST DATG. 
TYPE OF 
SPECIMEN 

S K C i M E N  

D R Y  UNIT 

M O I S T U R E  

MOIS T URE 

MAXIMUM 

OPTIMUM 

- - .... 

-_ 
-3-. . 



0 50,000 
TIME - t ( s e c )  

100,000 1 50,000 2 co  

5 

10 

-- 
- S A M  P L E IClE N T I F I CAT I ON . 

COOS =2 90'. Remolded 
.. - 

I 7 -  

VlSc lCL  DESCRIPTION - _ _  - 
C l a y .  some s i l t .  l i t t l e  sand, 

t r a c e  a r a v e l  

lo*; 

I 



APPENDIX 5-E 

SOIL CLASSIFICATION TESTS 
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PARTICLE SIZE DISTRHKITKW CURVE 

US. STD. SIEVES HYDROMETER ANALYSIS-~ 
DPENINBS, INCHES-& MESH PER INCH 

eoo I00 10 PO 10 2 .0  Ir. I 1000 

PARTICLE DIAMETER,D 

COARSE GRAVEL FINE GRAVEL I COARSE SAND MEDIUM SAND FINE SAND SILT OR CLAY 

SAMPLE INFORMATION: BOOS 80 
Clay ,  some S i l t ,  l i t t l e  sand ,  t r a c e  g r a v e l  

2 .3% - Gravel 
11.6% - Sand Liquid Limit - 46 
27.6% - S i l t  
58.5% - Clay 

P l a s t i c  Limit - 25 
P l a s t i c i t y  Index 21 
C l a s s i f i c a t i o n  C L  

I 0 Inrufllclont 3rmplo 8120 por ASTM D 4 2 2  

PARTICLE SIZE 
ANALYSIS 

Niagara F a l l s  S t o r a g e  S i t e  
#14501-115-SC-170 

Bechtel  N a t i o n a l .  L-28A 
m a y :  C C K  ICK'D. C C K  I ~ ~ ~ ~ : 9 / 2 9 / 8 6  J. NO. BT-86-61 



A P P E N D I X  5-F 

B O R I N G  LOGS 



m.EEcT 

FUSRAP GEOLOGIC DRILL LOG 

S. BALONE /A. A T K I t 6 0 N  

mHT Y E T  la. KLENO. 
14501-115 1 OF 2 O i l - I A  

I (wMIDEKA~L~OW- e"k~$&&lX?li LITTLE CLAY, 
LITTLE FUC TO COARSE GRA\EL.DRY. 
FILL. 

m 0  FT S AND W: WDtRlTE BRO WN 
(5YR3/4), SILTY. FYE TO COARSE, 
ElECOLllNC FINER WITH DEPTH, TO SANDY 
CLAY, WET, UEDIUN DEtdSE TO STfF. 

mE NfSS - #ST OF O F n H A T E S  W E  F R U  KjRU. 

WASTE C W A I N K N T  51114 EOO6 goa 
BEQm C C W V Z E D  0- DIUL UALE A K I  YDDEL HCLE SUE OWERBU(LEN (FTJ ROU( LFTJ 

W I L E  8-55 12' & 7' 41.0 0.05 911 9/86 io/2o/a6 EUPlFE SOILS 

CI A Y  (CL): PALE BROWN 
i$$,t&TY.lRACE OF FkiE TO 
MEDIUU SAW).UDlST TO SATURATED. MEDW 
STBF, WGHLY PLASTLC. 

B E A I C  

N/A 

41.05' 
T O T U  DEPTH 

NFSS - E S T  OF 
WASTE CGNTAIfP€NT 

COflE REc0VEAYmJ;o 
N / A  

N07ES C M  
WATER LELUS. 
U l E R  F(ETLRIL 
CIURICTER OF 
OrnLUX;. n c .  

C U E  BQXES L l ~ 2 p T 9 ~ N G  CROIIKIEL. DEPTWEL. GMWD WATER C€PTH/EL.TOP OF R D U (  

N/A I-Sl 319.3 NONE OBSERVED 41.0' /272.3 

S B i I r N G A D V A N C m  
NITH I2 X 6 1/4 
11. HGLLOW STEU 
LUCER WITH 6 IN. 
STUIGER PLUG. 

BELOW 20 FT 
EW1G ADVANCED 
UCUIG 7 ItL 
l1OLLOW STEU 
FLKHT AUCEFiS. 

S U P L E  H u t 3  WEIGHT/FALL 
140 LBS/30 INCHES 

3 TO 20 FT: 
ihlLlER UPOHTS 
;RAVEL AH0 
:OB&ES W t U L i  
IWLLM.  

&STALLED 20 FT 
IF 8 INMA.PVC 
%NDL!-CTOR CASING 
'0 19.6 FT DEPTH. 

wu(; LEFT N HMGDIA./LEH;TH (LOGGED BY, 
OBSERVATION WELL 

CE MR. 

OW- I A  



N
 

4
 

w
 

I Y
 



iir 

6.0-17.0 FT CLAY KHk SOFT, STICKY, 
I WET GRAY. 

BOTTOM OF BORING AT 17.0 FT. )BSERVASIOtI WELL 
'ISTMLED TO 16.7 
'T DEPTH. SEE 
IESERVATISt4 YELL 
:OEISTFiUL*TION 
OG FOR DETAILS. 

E n a  

OW- I B 



25.0-25.2 FT IFEW WEW ROCK 
FRAGMENTS IN CLAY, TRACE OF SAND BELO# 
25.0 FT. 265-267 FT TtUN LAYER OF 
G R A Y  BROWN, VERY FINE, SLLTY, CLAW 
SAND. OCCASIONAL SkTY BWS BELOW. 

ORALU*;. nc.  



275.9 

273.9 

VEST ff WASTE COIdTAINUNT .E W. 

ow- 2A 



GEOLOGIC DRILL LOG PROXECI Jo8 No. WET In. tKLE NO. 

F U S R A P  14501-115 1 OF I OW-2B 
rn N F S S  - WEST OF CMmWTES W L F R O u H C A Q .  

WASTE C O N T A I N L E N T  5924 E 0 0 7  900 

N/A 

B E A M  

N/A 

I 

1 WATER 

I I 
DFKL W E  Am YODEL HOLE SUE OVEf&S7DEN IFlJ RCCK (FlJ BECUH C O U U l E D  DRLLER 

MOBILE 8-55 7 '  20 .0  WA 9/29/86 10/22/86 EMPIRE SOILS 

20 - 

... .. 

TOTAL DEPTH 

20.0' 

- 10 

cw REcomYmJa 
N/A 

ELEVATION 

319.2 

E P T W E L .  GRDLUD WATER OEPiHIEL. TOP ff R M K  C t R E  BOXES SWPLES E L - T W  OF CdSW GRoutyl EL. 
N / A  2-55 N/A 319.2 N/A N/ A 

301.2 

299. & 

SAMPLE H W E R  YUGHT/FUL 
140 LBS/30 IN.  A.  ATKINSON 

I 

ILOGCED BYI UYM; L E F l  N HOLEiCUREM;7H 

w I 

18.0-20.0 FT C m F T T R K P P L A S I I C ,  
WET. - 

BOTTOM OF a O R I N 6  AT 20.0 FT. 

NOTES O)b 
WATER L M L S  
WATER RiTLlRN, 

Df&LM;. ns. 
CIURACKR aF 

tu3 NATER 
DETECTED D L , A  
DRILLING. 

OBSERVATIGN WELL 
WTALLED TO 19.9 
FT: SEE 
~ ~ ~ E R V A T I O N  WELL 
CONSTRUCTKIN 
LOG FOR UETAILS. 



PllpECs JmH1 YfET ra 
FWAP 14501-115 1 OF 2 

C m m M T E s  )J(tlEFRiUHORe 

GEOLOGIC DRILL LOG 
m 

HFSS 5731 ~ a 2 6  goo 
x u  ccM%rml DRLLDI UUf A N I  Y a x L  H C L E S m  O V E ~ D E W C n J  R0CKm.l 

9/ I 9/86 I O/22/86 EMPIRE SOILS W I L E  8-55 12' k 7' 41 .9  0.1 

24 

24 

10 23 n 

24 6 2 

7 7  5 

HQ.5 H a  

O W 3 A  

N/A 

42.0' 

B E A R W ;  

T O l M  OEPTH 

a- 
" 4  
2L1p4 

3 

ZH m o m c w n  Cm€ WXES S p & S  E L T O P  OF USM; GROUNI E l .  DEF'lWEL.GROLH0 WATER 
- 321.67 319.2 NONE QBSERVED - 9/ I 9/66 2-ST 

ELEVATLOY 

319.2 

DEPTHN.TOP OF ROCK 
41.9' /277.3 

300.2 

296.2 

W E  NUUR WMllFU CAsUrc LEFl N WlEiDUAEHnH 
140 L E V 3 0  INCHES MSERVATION E L L  

5.0-7.0 FT SILTY Fk4f TO COARSE SAND, 
SOUE CLAY, TRACE OF GRAVEL, WET 
TOSATURATED. NOD. BROWN 5YR3/4. 
7.0-D.0 FT SHTY CLAY,SOUE FM TO 
LlEDlllU SAW, PLASTC,SATURATED, PALE 
BROWN 5YR3/4. 

L m  BY1 

S. BALONE /A. ATKINSDN 

12'.5-H.0 FT M R Y  SOFT CLAY,HC;HLY 
PLASTIC, SATURATED, PALE BROWN 5YR5/2. 

15 FT VERY SOFT CLAY, WET TO 
SATURATED, VERY HIGUY PLASTIC, 
BROWNW GRAY (5YR4N; SAME UTERiAL 
N ST 2. 

SAND WITH SOUE COARSE SAND;FLNE 
GRAVEL. 

23.0-40.5 FT CLAY ~ClJ:SOFT, STICKY, 
WET, PLASTIC, RED GRAY, GRAY AND 
R E D X T Y  CLAY AND CLAY;RED SBTY 
CLAY TYPlCALLY OCCURS IN T M  BANDS: 
LOCALLY CONTAWS DISSEUINATED SAMI 
AM CRAVU. 

HFSS 

30RWCADVANCEO 
MTH I2 X 6 V4 
KDIA HOLLOW 
STEY AUG€R 

Y L O Y  18 FT HOLE 
UVANC€D USING 7 
N. HOLLDW STEM 
W R S .  

DfULLER REPORTS 
VERY SOFT SOIL 
STARTWC AT 12.5 
:T. 

NSTALLED 18 FT 
x 8 N P V C  
COEIDUCTOR CASWC 
TO DEPTH OF I8 F1 
AND CROUTED 
W L U S .  

IQE MI 

OW-3A 



GEOLOGIC DRILL LOG 

70 
- 

3 
- 

30 
- 

278.7 

- 277.2- 

BOTTOU OF EOW4G AT 42.0 FT. 

NF SS 

e 2  I OW-3A 

IBSERVATIOI.( WL 
IdSTAlLED TO 388 
'1 O E P T K X E  
XiXRVATWW bELL 
3liSTRUCTIoi4 
.cK; FOR UETALLS. 

C I E  w 
OW- 3A 



GEOLOGIC DRILL LOG Fm6cT JOB No. YfETNl m Ha 
FUSRAP 14501-115 I OF 1 OW-38 

inr NFSS - NORTHWEST 
OF WASTE CONTAINMENT 

40 LBS/30 INCHES 

C m K l I U T E S  W L E  FROU Kytll. B E A M  

5727 E D ~ B  900 H/A 

I OBSERVATION K L L  

Yuul C a A n E O  

9/25/06 9/25/06 
s& fifCDYEA1ClJ’D 

WA 

A. ATKINSDN I 

mm DiUL W E  Am YOOEL HOLE SUE O U E R B R M Y  IFTJ ROEK ffTJ T O T U  DEPTH 

W I L E  E-55 7’ 16.0 N/A 16.0‘ EMPIRE SOILS 

C W E  BOXES SnrPLLS EL T D P  OF ClSW CROUtD EL. WPlH/EL. tMWD WATER LTPTH/ELTOP OF ROCK 

N/A 3-55 321.38 319.7 NOHE OBSERVED -9/25/86 N/A 

8 

WATER 
PFfssuE 

TESIS 

4 

7 

ELEVATIOh 

319.7 

306. I 

303.7 

0.0-10.0 FT:SEE DESCRLPTION OH BORING 
LOG OW-3A. 

10.0-116 FT 5 I L l Y  CLAY CLI :  BROWN, 
WITH SO@ MEDIUM-GRAINED SAND ANTI 
MACK ROUNDED GRAVELSGFT, MOIST. 

- LAY (CHI: %k,GR’~Yb$~~ WITH A 
FEY BLACK GRAVEL SIZE FRAGUWTS. 

BOT’TOU OF BORING AT 16.0 FT. 

WSS - NORTHYES1 
1 OF WASTE CDNTAINUENT 

NOTES OU 
WATER L E L L L  
WATER R E T W L  
CHARACTER O f  
DMLIIX;. nC. 

NO WATER 
DETECTED DWf 
DRILLPIG. 

3EiERVATDN WELL 
NSTALLED TO 5.9 
:T DEPTKSEE 
3tiSERVATU)H WELL 
D4STRUClION 
-0C FOR DETAILS. 

~ L E  na 
OY- 38 



PRIZEK 
FUSRAP GEOLOGIC DRILL LOG 

~ ~ T G I I T F T - S i i W E P T ~  * . . ' I  .; , 1 5 Y R 3 / 4 T O ~ E R O W N  (5YR3/2). 

, I .. FINE TO COARSE, TRACE OF FW GRAVEL, 
* * .  , -I LITTLE TO TRACE SILT, SATURATED, LOOSE 
- - * : t  2 TO LdEDlUU DENSE. . .  . -  

m M YEfT m. HOLE Ha. 

14501-115 1 OF 2 O W - 4 A  

I WASTE CONTAINKNT 

SrrE NFSS - NORTH OF UnfauATEs WLFROYHCYIR 
900 WASTE CONTAINKNT 5720 El72 

O t U L  W E  A)(D Y M E L  HCLE M OYE-N IFTJ ROCK (FlJ LIW C C e E m  D(1LLER 

91 1 7/86 9/26/86 EUPlRE SOILS MOBILE E-55 12' e 7' 40.3 0.3 

BELOW 20 FT HOLE 
ADVANCED YlTH 7 

B E A M  

WA 

40.6' 
TOTAL DEPTH 

UTIULED 20 FT 

ASW TO M.7 FT 
ND GROUTED 
"ULUS, 9/17/86. 

F a HPVC 

a x  YCOYERY~JD 

N/A 

.E Na 
OM- 41, 

B4XES w- E L T W  u P ( c  EL. oEPTwfL.(;RoWO WATER GEPlWEL. TOP OF ROCK 
N/A I , -ST I 320.52 317.6 6.0' /311.6 40.3 /277.3 

S W L E  W K I D C F / F U  UYM; LEFT N HOLErDI&/LEN; lH LOGGED BY1 



GEOLOGIC DRILL LOG 

_ii WASTE f f S S  COKiAIHKKT - NmTH IY 
I 



1 

NMES oul 
W A T E R  LEKIS. 
W A l E R  MTLAK 
UWCTER OF 
DRLLUC. nc 

ti0 HATER 
DETECTED D m 1 6  
DRILLING. 

USERVATION YELL 
N S T A L L E D  TO 16.6 
FT DEPTt t  SEE 
OBSERVATION WELL 
CONSTRUCTIM.( L O G  
FOR DETALLS. 



S. BALONE /A. ATK1NSM.I 

iS 
2 2 4 2 4  K) 2 4 

283.8 
282.3 

=SPLIT SPOOHST=YElBY TLBEI I S T E  

BORilJG ADVAKED 
WITH I2 X 6 V4 
PL DIA tlOlLGIY 
STEM AUGER WITH 6 
PLSTIHGER PLUG. 

JITTLU4NCS TO 
ABOUT 14 FT AhE 
BROWN, MOIST 
CLAY, IUGIILY 
PLASTIC. 

UdSTALLED 20 FT 
OF 8 94. DIA. PVC 
CASUIG TO 19.8 FT 
AT(D GROUTED 
~UWLUS.  

BELOW 20 FT HOLE 
4DVAfUD USING 7 
14. IlOLLOW STEM 
'LUIT  AUGERS. 

CE no. . . . . . . - . 
HASTE C D I I T A I I M N T  OU- 5A 

m i n m  GOTHER 



GEOLOGIC DRILL LOG I"" a m .  
FUSRAP 14501-1 15 

SHE1 Ha I H I L E  N?. 

I 
T 

3 
- 

- 
22 

281.3 

274.8 

273.0 

/ 

36.0-42.5 FT * ROUNDED T O  
SUBROUNDED. REWISH, SLTY C L A Y  TO 
CLAYEY SILT UATRIX;SWE VERY Fit& 
S A M ,  HDlST. 

'425-443 FT x: BRlCK RED, DRY TO 
u01si. 

EOTTOU DF BOFWG AT 44.3 FT. 

OW-5A 

MOTES W 
WATER WELL 
WATER E?UF(H. 
CHARACTE3 cf 
LY1LL?KLrrC. 

OBSERVATW WE1 L 
U4STALLED TO 43.4 
FT DWTH. SEE 
WERVATW kELL 
COtISTkUCTtOON LOG 
FGR GETMS. 



MI7 xm HO. M E T  Ea. HOCE H 4  

FUSRAP 14501-115 I OF I OW-58 
m NFSS - NORTH OF UXIRDNATES UXLE FROu HORR B E A f l P t  

GEOLOGIC DRILL LOG 
WASTE C O N T A I M N T  S564 E232 900 WA 

om u ~ w r  Am u r n  W E  SRf OVEiTSXDEH IFTJ ROCK (fTJ TOTAL UPTH B L U  l D A 3 E T U  D W L E R  

MOBILE 6 - 5 5  7'  17.0 N/A 17.0' 
9/26/86 9/26/86 EWIRE SOILS 

CYPTH/EL.TOP ff ROCK UlRE ~CornY4fTJB CCAE BOXES M E S  EL.TOP iY CASPK; CRWW EL. DEPTWEL.GROWD WATER 

N/A WA 1 -SS 319.68 317. I NONE OBSERVED N/A 
S U P L E  HWER IEIGHT/FILL Iusu*: L E F l  H HOLEIW~AEW~H lLnGcED BY1 

140 LEV30 INCHES I OBSERVATION WELL 

WATER 
mssw 

TESIS 
nCVATHlH 

317. I 

300.1 - 

I A. ATKINSON 

BOTTOU OF BORlNG A T  17.0 FT. 

NFSS - SOUTH OF 
WASTE CGNTAINKNT 

UMES D1L 
WATER LEVELS, 
W A T E R  RETLRU. 
C I W C T E R  OF 
nmuffi. ETC. 

NOWATER 
DETECTED OUMG 
DRILLUU;. 

IBSE3VATIDN #'ELL 
IiSTMLED TO 15.9 
:T DEPTH. SEE 
)BSERVATIGN WELL 
XMTRUCTIOH 
.OC FOR DETALS. 

CTW 

ow- 58 



A c o r n  Jrn  M. YfETra NO. GEOLOGIC DRILL LOG FUSRAP 1 4 5 0 1 - 1 1 5  1 OF 2 OW-6A 
!m unmmuns A l ( t L E F W H O R 1 2 .  B U M  

51709 E330 900 N/A NFSS - EAST OF BLDG. 4 0 9  

BERM C a P E r E D O I L u E R  MU.l W E  A 1 0  Y D O U  HOLESQ'E O V E W O E N l F l J  RocXQ7.l TOT& OLPTH 
MOBILE E-55 7' 39.5 0.7 4 0 . 2 '  , 9/17/86 10/15/86 EWIRE SOILS 

cm BOXES sm EL. ~ ~ ~ ~ : ~ y ~ l i  crioum EL. EPTWEL. WIND W A T ~  CLPTHIEL. TOP ff RDCX m FfEcoVERIrnJ'x) 

N f  A IuA 2-ST 319.7 14. 0' 1305.7 39.5' 1280.2 
SAU'tL HrsuER KID(T/FILL UYM; LEFT N HOLfiC4AILENXH ILcGcuJ BY1 

140 L W 3 0  INCHES DBSERVATION YELL 

!&EVATION 

319 .7  

315.7 
3 1 4 . 7  

3 1 0 . 2  

305.1 

292.7 

284.i 

I SiEALClNE /A. ATKINSON 

0.0-4.0 FT SklY CLAY (CL):SOM 
ROOTS, MIST .  SLIGHTLY PLASTIC, 
GRAYISH BROWN[5YR3/2) WITH LIGHT BROWN 
(5YR!i/41 UOTTLUL. 

5.0-9.5 FT SILTY CLAY (CL): TRACEGRAY 
U O T T L M ,  MhIST, LIGHT BROWN (SYR5/4). 

:fA:;b$:, ?i%!%h%EMED I FNE 

W . T R A C E  OF SUBROUIUD FINE GRAYEL. 
VARIES TO S k T Y  CLAY,UODERATE TO 
HGHLY PLASTIC,TRACE OF L)(;KI GRAY 
UOTTLWC. SILT PORTION Is S L U T L Y  
PLASTIC, CLAY PORTlDN UOOERATE 
PLASTIC. (5YR3/1) UODERATE BROWN AND 5 Y R W  
W L E  GRAYISH BROWN. 
14.6-27.0 FT CLAY (CHk VERY SOFT. 
VERY HIGHLY PLASTIL  WET TO SATURATED, 
NO W T  OR SANO,BROWNlSH GRAY 
6 Y R 4  /U. 

OCCASIONAL F R A W N T S  OF STLFF, RED 
BROWN CLAY IN GRAY CLAY. 

R W E D  GRAVEL;TW LAYER OF VERY 
FlK€ RED GRAY S A M  AT ABOUT 30.0 FT. 

335 FT BECOMES VERY DENSE AtiQ 
CONTAINS OCCASIONAL ANGULAR ROCK 
FRACUEMS IH ADDITION TO R O W E D  AN0 
SLlEiROUNDED GRAVEL. 

mNG A D V A F  
WITH 12 X 6 1/4 
N. DIA HOLLOW 
STEN MlCER 

-I- - 

NSTALLED 16 FT 
K 8 p1 PVC 
:OI.IWCTOR CASING 
10 I7 FT GEPTH 
W GROUTED 
"ULUS. 

ELOW I7 FT HOLE 
LDVANCED WIK; 7 
t HOLLOW STEU 
UCERS. 

XE YO. 

OU-6A NFSS - EAST OF BLOC. 4 0 9  



GEOLOGIC DRILL LOG U C T  

FUSRAP r 
I H X L  M. MET N a  JOBt(0. 

14501-115 

1 U N A T K U  

284.7 

260.2 
- 279.5 

1 NfSS - EAST OF BLDC. 409 

I I 

DEERVATION WELL 
IUTAlLED TO 39.8 
:T DEPTHSEE 
IEEERVATW WELL 
:WIST~~UCTDN 
.OG FOR MTMS. 

OU-6A 



GEOLOGIC 0 3111 LOG PtmscT JOB NO. YeET Hx HOLE NO. 

F U S R A P  1 4 5 0 1 - 1 1 5  I OF I ow-6a 
I I I 

HFSS - SOUTH OF CMWMHATES W E  FW W. sm 
WASTE CONTAINHENT 51712 E332 90° 

C W R E l E D  DReLEA DRLL M E  AM YDDEL HCLE SUE OVERBLRMN IFlJ R X X  (FlJ BEW 

CUE 8 - 4 5  7' 17.0 N/A I Q / Z / E ~  1 01 15/86 EMPIRE S O I L S  

BEAWt 

W A  

17.0' 
TOTdl DEPTH 

140 L B S I J O  I N C H E S  

rn R f C n V E R Y f f l ~ ~  

H/A 

P f i t  

KPTHIEL. TOP OF RDCK UKE BOXES S U R E  EL. TOP C4SBK; CROUf&l EL. WPTIaL. GRDWD WATER 

WA 1 -ss 322.28 319.4 14.0' /308.38 N/A 

ELEVATION 

31 9.4 

S m F .  H W E R  YUGHT/FKL 

304.4 

.302.4 - 

I L O G C E D  BYI C U W  L E I 7  N HOLEiD!AAEUlH 
OBSERVATION WELL A. ATKINSOH 

5.3-15.7 FT CLAY (CHI: S O F T ,  STICKY, 
SATURATED,  GRAY. 
' 15.7-15.B FT: CLAY (CHI: ROUIJDED BLACK 

GRAVEL IN STICKY SOFT GRAY CLAY 
NATRIX. 
15.8-16.0 FT SAND (SUI: SATURATED,  
BROWN, SILTY,  CLASEY, VERY FCIE SAND. 
16.0-17.0 F T  CLAY (CHI: SOFT, STICKY,  
SATURATED.GHAY. 
NITTOM O F  BORING A T  l?.O FT. 

1 

I 

M S S  - SWTII OF 
U A S T E  CONTAI t M N T  

iaSEiiVkTION WELL 
:STALLED T O  16.7 
T LIEPTH. S E E  
iBSERVATlOfl k E L L  
Dt4STRUiTION LOG 
OR G E T A L S .  

1 NO. 

OU-€El 



GEOLOGIC DRILL LOG 
, 

JOB M. X E T  H* H a E  Nn. ?m.Jxl 
FUSRAP 14501-115 1 OF 2 OW-7A 

0 
- 

UTE COOXWATES U Y ; L E F W U H D R R  

51867 E419  400 NFSS - SOLITHEAST OF BLDC. 409 

~ U E  SQE o v ~ ~ ~ n  in., ROCK ~ T J  B E U  C Q p L n E D  DRUER OWL W E  Am YCDEL 

12' e 7' 39.0 0.3 W I L E  8-55 EWIRE SOILS 9/16/86 10/15/86 

I 

B E A M  

N/ A 

39.3' 
TOTAL OEPTW 

ELLEVATIDY 

WE f&COvER'IU-rJ;o 

N/A 

316.6 m 

UHE BOXES wy E L . T p  W i ~  WlOUw EL. DEPTWEL.CROLUD NATER GEPTWEL. TOP CF ROCK 

N/A 3-CT 319.87 316.66 NONE OBSERVED N/A 

308.2 

S m E  IUUER WQfflFhLL 
140 L E U 3 0  INCHES 

281.7 

DsIM: LEFT N HOLEiW*/LENCIH ILOCCEO BY, 
OBSERVATION WELL I s. BALDIIE /A.  ATKINSON 

0.0-aj FT ICL): GRAVELLY, S1L 
HA%RTTO MOIST, UOOEi?TE 

P i f i r n B b  
UOIST, STIFF TO SLIGHTLY PLASTIC, 
UOTTLED RED BROWN TO RUST COLOR.TRACE 
OF SUBROUNDED PLATY TO SEUSPHERICAL, 
FIN€ GRAVEL WITH VARUC THICKNESSES OF 
OXlDATlON RWIS,TRACE OF DARK fif?OWN 
TO BLACK 5 W GRGANC NODULES. 
MODERATE BHOW (5YR3/4). 

85-2%0 FT: C L A Y  (CH):BRO\YMSH GRAY 
(5YR4A, W E T ~ R A T E D ,  VERY SOFT, 
HGHLY PLASTE.NO SlLT OR GRANULAR 
UATERIAL. 

TRACE OF SAND BELOW i5.0 FT. 

24 24 5 I 

24 20  t23 25 51 

281.6 
YTE 

26.0 FTrTHlN LAYER OF RED BROWN, 
S L T  Y, VERY F NE SAM. 

M): DED %G&Y 2gL 4 G d F Z % R Y  
MNSE.RED BROWN. CLAYEY SILT; GRAVEL 
ABSENT FROM SAMPLE AT 35.0 TO 36.4 FT, 
FLECKS OF GRAY-GREW CLAY PRESENT. 

I 

umE3 L M I  

W A T E R  UMLS. 
W A T E R  FZTLRK 
CHARACTER W 
OfPLII(C. E7C. 

mRNG ADVANED 
WITH 12 W.X 6 
114 IN. DIAUTER 
HOLLGY STEM AUGER 
MTH 6 
IKSTRLI&ER R U G  
AHEAD OF AUGER. 

BELOW 12 FT 
BORlllG ADVANCED 
USING 7 IN. 
HOLLOl STEM 
FLIGlff AUG;ERS. 
CUTTWCS AT 8.5 
FT VERY SOFT, 
HiGlLY PLASTIC, 
BRO#tW GRAY 
CLAY. 
INSTALLED I2 FT 
OF 8 H DIA.PYC 
COEBIUCTOR CASlrlG 
TO 1L7 FT MPTH 
AND 
GROUTEDAMULUS. 

XE n 4  

OW- 7A 



mEnQ 
OW- 7 A  - 

- FUSRAP 14501- I15 GEOLOGIC DRILL LOG 

E I 
$ 
- 
- 

f - - 

w 2  1 OW- 7A 1 WATER 
m€s!iuE 
TESTS 

I ELEVAIYY 

’ 261.6 

n 147fl $ I 

61 32 147 I ’/ 39.0-39.6 FT St1AI.L WEATHERED RED 
BROWN SHALL- * 277.7 

- 277.1 

T 
1.6 

BOTTW OF BGtUNG AT 39.6 FT. 

-- - 

OBSERVATON WELL 
MTALLED TO 39.6 
FT; SEE 
OBSERVATWXl WQL 
CONSTWTiQH LOG 
FOR DETALSS. 

NFSS - SOU7HEASST OF BLDG. 409 



I 

A. ATKINSGN 

MD7ES C+k 
W A T E R  LEMLS, 

D E W T I O N  &ID Cl.*ssLFLcATIW WATER m m n  
c w m a  aF 
OfLLIffi. ElC. 

1 - 
0.0-10.0 FT: SEE DESCRIPTION ON BORItIG 
LOG OW-?A. 

IO.W3.0 FT: CLAY (CIII: SOFT, STICKY, 
WET GRAY CLAY WITH GLACK SUBROUtiDED T O  
ROUNDED GRAVEL. 

BOTTOU OF BORING A T  13.0 FT. OBSERVATION /ELL 
INSTALLED TO 39.6 
FT; S E E  CONSTRUCT10 
LOG FOR DETAILS. 



WlES OIll 
VATEfl LOLLS, 
WATER E T f f i i ~  
UL\RICTER OF 
OliLLIIC. E7C. 

BORWG ADVANCED 
FFiOM 0.0 TO 44.6 
FT WITH 7 N W  
tIOLLOW STEM 
F L r J C T  AUGER. 
CAlir’LES COLLECTE 
AS Slloiilk 

DFULLWC GECOLeS 
VERY FAST AN0 
SWDTII AT 9.5 
’El. 



GEOLOGIC DRILL LOG 
WATER - 
TESTS 

7 

1 

ELNI1L-N 

282.69 
282.19 

275.69 

213.09 - 

E 

~. 

35.5-42.0 FT. GRAVELLY SANDY SLT(SU): 
DARK REDDISH BROWN UOR3/4). 
MODERATELY TO IUGILY CONSOLIDATED, WET 
TO UOLST,SAND lS F!M-TO NEDILIU- 
G W D . W l T H  SOU W O U N D E D  TO 
SLIBWLAR,HARD GRAVELS UP T O  314 
INCH. 

~ 

BOTTOU OF BORW AT 44.6 FT. 

MFSS - EAST OF CONTAINMNT 

DAMAGED Sl lELBY 
TUBE WIidJG ST 
SWPLE 'ST-2. 

USED 300 LB. 
HUUR DUNtiC S 
S A P L E  =i'. 

GGSffiVATICIH YQL 
!&STALLED T O  A 
DEPT 44.4 FT.FOK 
C018TFiUCTiOHS 
D E T M S  
SEE OBSERVATffiH 
W E L L  LOG F O U  

U E  Kh 
OW-& 



mscl m HO. 9 E E l  M. 
FUSRAP 14501-115 1 OF 1 

M L E  FW W. tOOW)PUT€S 

GEOLOGIC DRILL LOG 
YTE 

N F S S  - EAST WASTE CONTAINMENT 5 8 2 2  E 6 2 0  900 

t t a E  Yo. 

OW8B 

N/A 
B E A K &  

6 

I I 
BEUJY COIAnED m L E R  D U  WE IW YOML W E  SUf OVEEPLRDEN IFT.) RCCK C1.I 

ll/I1/86 11/11/86 EWIRE S O I L S  ACKER AD-2 7' 12.0 N/A 

14 
- 

T a i u  DEPTH 

12.0' 

UODERATE BROWN (5YR3/4) TO DARK. 

GRAY TO ORANGE BROWN, MODERATELY 
PLASTIC, FRIJ TO STIFF,S!lTY TO VERY 
SILTY, WITH SOUE SUBFiOUNDED COARSE 
SAND AND GRAVELS. 

UlRE FLEcnMRImJxI CDFlE BOXES S p - F , S  EL. TW 0- CASM W M  E L  DEPTHEL GROUKI YATER 

318.97 317.82 NONE OBSERVED-I 1/11/86 N / A  ss-2 N/A 

I EOTTOU Of E W N G  A T  P.0 FT. 

CiPTH/EL. TOP 0- k K K  
N/A 

- 
NFSS EAST OF 

WASTE C N T A  I ME NT I 

W E  W R  EXHT/FML usult LEFT H HOLE:Mlc/LEH;lH 
140 L W 3 O  INCHES DBSERVATION WELL 

BORING ADVANCED 
FRDU 0.0 TO 12.0 
usuu; 7 UKtI 
HOLLOW STEM 
FLIGHT AUGER. 

LOGCED 811 
JOHN SOLLO 

0ESERVATiOI.I *ELL 
INSTALLED TO A 

FOR C W T R M l f f i H  
LETAES SEE 
M S E R V A T K N  NELL 
LOG FGR DETAILS. 

Mri OF u.9 FT. 

IQE 110. 

OW&B 



P R U C T  JOB No. M E T  M. 
FUSRAP 14501-1i5 1 DF 2 

M W T E S  W E  FROUHtAR 

GEOLOGIC DRILL LOG 
m 

HFSS - EAST OF CONTAINKNT 51018 E620 900 

I 1 /8/86 1 1/8/86 EMPIRE SOILS ACKER AD-2 7 40. B 0.3 
cCIRnED D U L E R  mL ME A N l  Y D D U  HOcE SEE OVERBLRXN lF lJ  ROCK QTJ c6w 

I 

K L E  N a  

OW-9A 

N/A 
B E A U &  

TOTAL DEPTH 

41.1 

- 
3 

CLPTWEL. W W D  YATER N LCOKRY(FTJ'U CMi.E BOXES sb(jj?y. EL. W 6 % G  MWta EL. 
317.24 NOT OBSERVED - 11/8/86 N/A N/A IS-7 

1 

DEPTH/EL.TDP C5 ROCK 

40.8 /276.44 

- 
3 

k L R E  H U Y E R  Yfll;HT/FKL WH; LEFT N HOLErDU/L€IGTH 
40 L W 3 0  INCHES OBSERVATION WELL 

0 
0.0-LO FT C L A Y C L ) :  VERY DARKTRAY, 
SILTY AND KllUEHOllS ORGANICS. 
1.0-5.0 FT CLAY (CL): DARK BROWN. 

LOCGED BY1 

JOHN SDLLO 

UOIST, S O F V Y X S H  TRACE OF SAND 
AND FEW GRAVELS. 

30 
L O  

3.0-40.8 FT GRAVELY SAHDY SILT (GM: 
PALE BR0Yil.I m3/2), WET G M R m  
VERY FUJE-GRAUUI, MODERATELY 
CONSGLDATED TO DENSE, GRAVELS 
COIIPRISE 10-15% OF LAYER AND ARE W TD 
IFT. LN UAXIUUN SIZE. SAND IS 

35 ii I u I I AHGULAR AND IS 5-15% OF LAYER. 

NFSS-EAST OF WASTE CONTAINKNT I 

iA!,U'LES COLLECTED 
4s SHOWtC 

DNLLNS E C C U E S  
SLOWER AT 32.5 
FEET. 

ON-9A 



GEOLOGIC DRILL LOG 

20 

33 - 

ULWATW 

282.24 

276.44 
m216.14- 

35 
- AT 40.0 FT.SlLT BECOMES VERY DENSE - 6 AM WELL CONSOLIDATED WITH GRAYISH 

- GREEN (1064/2)WEATtERED SHALE 
- FRAGUENTS. 
- 40.8-41J FT WEATHERED SHALE:UODERATE - m u  BRO ATELY 
- - HARD AND Fl!~?~$S%?REENISH 

- 
- 
- 

- 
10.8- 7 GRAY SHALE. 
1 L I  BOTTOU M BOfUt4G AT 4LIFT. 

' 

NFSS-EAST OF WASTE CONTAINMENT 

lERY SLOW 
BHLM AT 39.5 
'EET. 

YED 300 18 
i A W R  AT SS 
SAMPLE *7. 
~ 

DBSERVATLON WELL 
HSTALLED TO 40.3 
i T .  YE 
OBSERVATION WELL 
LONSTWTION 
LOG FOR DETAILS. 

UE m 
OW-9A 



m.EcT .lm M. YGET M. GEOLOGIC DRILL LOG FWAP 14501-115 I Of I 
HOcE NC. 

OW-9B 
nE U)CIW)HATES 

NFSS - EAST DF C O N l A l N K N T  51013.5 E 6 2 0  

40 LBS/30 INCHES 

U Y ; L E F R l M t k 3 R i Z .  B E A M  

40" WA 

5 

I I 
E M  -E7ED D R L L U  Dm.L W E  Am YOOEL HCLE SIZE O V W o h n  (FTJ R N X  (FTJ 

ACKER AD-2  7' 14.6 N/A EWIFE SOILS 1/10/86 1 l/lO/86 

4 
- 

TOTAL DEPTH 

14.6' 

TESlS 

:ORE EECDYERYQTJ'D tm BOXES DEPTH/EL (;ROUJD WATER 

317.31 NONE OBSEVERD - 11/10/86 N/A 

5 

I)EPTH/EL. T O P  Cf ROCK 

N/A 

I 316.31 

i 
302.71 - 

Y I C  

mY CLAY [ C L k V t R Y  DARK 
DARK BROW, MOIST, 

\UODERATELYSOFT, ~ ~ U I ~ E R O U S  ORGAIIICS. 
1.0-14.6 FT. CL AY (C11; DARK REDDISH -I I BROWN (IOYR4/2)TO PALE BROWN AN0 
MOTTLED ORANGE B R O W  TO LIGHT GRAY, 
FRU TO STIFF, SLIGIITLY PLASTIC, KITH 
A TRACE O X L A Y  A f t )  FEW ISOLATED 
SUEROUNDED GRAVELS UP TO 1/2 INCH 
MAA4ETER. 
AT 6.2 FT, 6.8 FT., At40 7.2 FT. TRACE 
TO .I0 FT. THICK FU$-GRAW 
SAND SEAUS. 

AT 12.0-14.6 FT. CLAY BECOLES EIROWNlCH 
GRAY ( 5 Y R W  AND SOFT AND STICKY. 
BOTTOM OF BORING 14.6 FT. 

WSS - EAST OT CONTAINUENT 

NOTES 01a 
W A T E R  LEVELS. 
W A T E R  m7LAK 
CHARACTER OF 
DFILlW. n c .  

EiXiE ADVANCCD- 
FROM 0.0 TO146 
FT. WITH 7 Ut 
DIA HOLLOW STEM 
ALGER. 

SAUPLES COLLECTED 
AS SHOWN. 

OBSERVATIOT4 WELL 
PLSTALLED TO A 
DEPTH O f  14.6 

COlBTfiUCTlON 
LGG FOR DElAILS. 

KLE NO. 

OY- % 



mta ufn M P m s e T  
FUSRAP 14501-115 1 OF 2 

ODOIWUTES IlicLf FROll WkP. 
GEOLOGIC DRILL LOG 

I I E  NFSS - EAST OF CONTAINWENT 51219 E619 goo 

H m E  HQ 

OW-IOA 

N/A 
B E A M  

U V A M N  

318.91 

I I 
C M E l E D  W L L R  D m  W E  Am Y o w  MLE sm OVEW ~ R J  RM( C ~ J  

E W I K  SOILS ACKER AD-2 7' 40.0 0.3 
ram 
1 1 W E 6  1 1 I6187 

316.41 

313.51 
312.92 

308. I I 

297.81 

293.91 

291.41 

288.91 

286.91 

2x91 
E 

m u  wlii 

40.3' 

5.4-6.0 FT. SKTY SAND (su): MODERATE 
YELLOWISH BROWN WYR5/41. VmY 

m KcnvEftYmJz) CllW: WXES S f f X y  EL 1329;, pffi C R W  fl. EPTWEL. cRDu(D WATER 
318.91 35' /315.4 I WA ss-0 

5 

CONSOLIDATED, WET TO UOLST, TRACE DF 

60-10.8 FT. a Ay (cL): UODERATE BROWN 
15YR3/4) O E H S E T I F F .  SLIGHTLY 
TO W R A T E L Y  PLASTIC,TRACE OF U T ,  
FEW ((52 SMALL. SUBANGULAR GRAVELS. 10 

DEPTHfiL.TOP DF ROCK 

WA 

W.8-2L2 FT. GRAVELLY SANDY SU.11 
UODERATE BROWN 15YR3/41, MODERATELY 
CONSOLIDATED, MOIST: VERY F!AE TO FUE 
GUUED S A M  MAKES UP IN Of LAYER 
GRAVELS ARE LIGHT TO DARK GRAY,HARD, .& 

;ULE nUyER UWiTIFUL 
40 LBS/3D INCHES 

SUBANGULAR TO SUBROUND AND AVERACE 112 
IUH UAXUgttl DIMEtlSION. 
FROU 16.6 TO 212 FT. SANOS AND SILTS 
BECOUE DARK REDDISH BROWN flOR3/4). 

l 5 $ $ H  

*'-% 

ux;tEo 81, C U M ;  LEF? I( t loLf iDuRW3H 
JOHN SOLLO OBSERVATION YELL 

212-25.0 FT. SILTY GRAVELLY SAND: 
GRAYISH RED mR4/2). L o o s r 7 6 -  
SLffiiiTLv CUEOLIDATED, YET, VERY FINE 
TO UEDU GRAINED SAHD,WlTH HARD 
SUBANGULAR GRAVELS UP TO 3/4 INCH H 

T UAKES UP APPROXWAlELY 
212 

25 

TO UODUZATELY 50FT. TRACE 
27.5 FEW ISOLATED POCKETS OF 

30 

32.0-40.0 FT. SANDY SILT RI1k 
UODERATE R € G m m W m 4 / 6 1 ,  VERY 
DEE€ ANOWELL CONSOLDATU), UIST WITH 

35 10-B'x SILTY SAND. 

NFSS - EAST OF COt4TAIt1IkNT 

WlES 01(1 

UATER LEVELS, 
WATER R E T W L  
UURACTER OF 
m u & .  ElC 

d6-WiXXIj - -  
iROU 0.0 T O  40.3 
FT KITH 7 YLMA 
ilolLOW STEU 
FLIGHT MIGER. T7 

-Y- 
11/6/86 

SAIPLES COLLECTED 
AS SlL!lilil.C 

USE0 300 LB. 
IWulER FOR SS 
SAIIPLE. 

FRM 12.0 T O  18.0 
DfULLUJG lS RWGH 
IN 
WJ-RECOVERABLE 
COBBLES. 

DPJLLWG EASfR 
MUl U O O T H  AT 
27.0 FEET. 

IW IIP 

OW- 1 OA 



GEOLOGIC DRILL LOG Y S W Q  SHLET wr 
FUSRAP 14501-115 2 w 2 1-l 

HlLL m. 
ov- 1 OA 

WATER 
PRPSLRC 
TES? 5 

I 

LLEVATW 

258.91 

278.61 - 
REDDISH EMOWII n o ~ m ,  VERY D E ~ ,  

BOTTOM OF BOR116 AT 40.3 FT. 

NFSS - EAST OF CCNTAINKNT 

OBSERVATION WELL 
IHSTALLED TO 40.0 
FEET. S E E  
MYRVATLON WELL 
CONSTkUCTION LOG 
FOR U T M S .  

WE no. 
OU- 1 OA 



m m. UCET Ip H a E  M a  m.EcT 

GEOLOGIC DRILL LOG FWAP 14501-115 I OF 1 OW-I08 
C M W T E S  W E  FRCY HORQ. BEAWC YIE 

goo WA 51214 E 6 2 0  NSS - EAST OF CONTAINCfNT 

TOIU DEPTH BEUP( C a A C I E D  OmLER O ~ P L  YUE ANI umu MY.€ StE OVE-DEII IFTJ ROEI F f J  

ACKER AD-2 7’ 29.0 N/A 29.0’ 
EMPIRE SOILS I 1/6/86 1 I /? /a6  

t[yIE. ~ C O V E R Y m I J ‘ a  C W E  BOXES CRWW EL. DEPTKrd.tR(ILp40 WATER DEPIH/EL. TOP OF RDCX “?y20: lyBbC 318.60 I D ’  /317.60 W A  WA 
cMu(; LETT N HOLEiDU/LEN;TH LOtCEO BY, W P L E  HAMIER IOUCI/F*U 

I40 LBS/30 INCHES OBSERVATION WELL JOHN SOLLO 

U V A T L O N  

318.60 

310.6 

307.6 

297.6 

290.6 
289.6 - 

1 AY-(CmmmbW1Sy 

- c5yR5/2).SOFT TO FIRM. WET. TRACE OF 
SLT, WllH FEW LSGLATED SANDY BLEBS , AND FEW SUALL.WROtiIIDED GRAVELS. 
U.0 -21.0 FT GRAViLL Y CLAYEY SILT: 
PALE BROWN (5YR5/2) UODmTEiT-  
DfNSE.L~O!ST, MODERATELY SANDY W PART, 
WITH UX SILPLL,SUBROUNDED GRAVELS. 

4 

- 1 

BORl r rCADVANCEO 
FRGU 0.0 TO 29.0 
FT WITH 7 PI. DIA 
tuKLOW STEU 
AUGER. 
S W L E S  COLLECTED 
AS SIIOFrL 

-g- l l /7/ t i6 - 

UODERATELY CONSOLIDATED, VERY FINE TO 
FINE GRAWE0,WITH TRACE OF CLAY AND 
10-EL SUEANGULARTO SUWROUtiDED GRAVELS 
UP TO Ill2 IN. IN DiAMETER. 5 

LAY LCL): BROWNISH GRAY 

PL)STIC.MODERATELY SOFT TO SOFT. TRACE 

BOTTOM OF BORING AT 29.0 FT. 

DBSERVATlOtl WELL 
INSTALLED TO A 
DEPTH OF 29.0 FT. 
SEE OBSERVATIOH 
WELL LOG FM 
DETAILS. 



P f l U C T  
FUSRAP GEOLOGIC DRILL LOG 

I 

.caw. yfnm t m ~  m. 
14501-115 1 OF 2 OW-11A 

24 5 1 1  

- 

24 

2 O E  1 4  

sm NFSS - EAST OF CDeAO+UTEf U ( U E F R O U H M .  

WASTE C O N T A l M N l  51419 E624 9aO 
ycw COLRETED W L E R  m1 UllE bm Y X Y L  HtXGEYZE OMIElUUSN6TJ ROCK VTJ 

ACKER AD-2 7' 36.0 1.2 E W I R E  SOILS 1 1/4/86 1 I /5/86 

I 

EEmffi 

N/A 

37.2 
1OTAL NPTH 

I n  

Iffp 6 ,  317.84 

315.34 

JXE RECDYERYIFTJXI 
N/A 

COHSOLQATED ,WITH NUMEROUS 
!.5 

W B p X r S  5 V-Ff RTY,9:i;U& 6ROL40 EL. 0EPTWEL.CRW WATER MPTWELTW OF RDa 

SS-6 317.84 7.0' /310.8 36.0' /281.84 

25-ILO FT CLAY (EL1:PALE BROWN 
L5YR5/2). UOI- TO STYF, 
UOMRATELY PtASTIC,TRACE OF UT WITH 
2% GRAVELS UP TO 3 HCH IN DIAMETER. 5 

W E  W R  WEEHT/FML 
46 L E S / ~ O  INCHES 

COHCENTRATYW OF GRAVELS AT 7.5 FT. Eli 

LOUID BY1 C W C  LEn H tC4XiDUJLEIY;TH 
OfiSERVATION YELL JOHN SOLLO 

KY, UMST TO WET, MODERATELY 

NFSS - EAST OF COHTAINMNT 

HOLE ADVANCED 
FRDU 0.0 TO 37.2 
FEET LISW 7 UJCH 
HOLLOW SlEU 
FLLICHT AWRS. 
SAUPCES CDLLECTED 
AS SllOWK 

- 11/5/66 

RWCH DfilLLWG 
FRDU 5.0 TO 8.0 
FEn. 
DRBLM;  FAST A N D  
EASY BECUUUNC AT 
E.0 FEET. 

USED A 3GO L B  
HAWER 

)lU!.LWC B E C O U S  
lAR0 AND %OW A 1  
18.0 FEET. 

3LE IQ 
OW-l1A 



GEOLOGIC DRILL LOG 

I 
51 501 

WATER 
RIEsans 

luls 
K L E V A l f f l  

282.84 

281.84 

' 280.64 I EOTTW W EORUJG AT 37.2 FT. 

NFSS - EAST OF CONTAINHEI.FI 

OBSERVATION WELL 
INSTALLED TO 369 
Fl. SEE 
OBSERVATION WELL 
CONSTRUCTIOH L O G  
FOR DETAILS. 

UWO. 
OW-l1A 



GEOLOGIC DRILL LOG F U S R k P  
SITE 

NFSS - EAST OF C O N T A I N K N T  
UYIROtUTES 

51414 E 6 2 4  
I I 

E6Uw c&mI-rfo D u r n  D a L  UAKE Am M O W  H U E  SUE OVEFrPURMH FTJ fim (FTJ 
I 1 /5/86 1 I /5/86 E W I R E  SOILS ACKER AD-2  7' 16.0 N/A 

I JOHN SDLLO 

i a i u .  oEPTn 

16.0' 

62 
- 

- 

16 

CORE EcovmYmJI) 
MA 

1 WATER 
FUESURE 

TESTS 

Sf-j?j?y El- T y l  99 UlOulD EL. OEPlH/EL. GROLEiD WATER w T n / E L .  TOP OF LOCK UlRE BOX& 

SS-2 317.75 NONE O B S E R V E D  - 11/5/86 H/A 

12 

S U L E  H M E R  aaUGHI/FM.L 
140 L B S / 3 D  I N C H E S  

7 

WS LEFT N H D L E i D V c A E N t l H  
O B S E R V A T I O N  YELL 

I L c c c U l  BY1 

ELEVA7IoW 

317.75 

315.34 

3 1 1 . 3 4  

3 0 4 . 8 4  

.3Ol. 84 - 

l l  

CONSO!IDATED.NUUEROUS ORGANICS. 

- 65 F T C L n v R b W t d  
S ( 5 Y R 5 / 2 ) 1 I O ~ I R M  T O  STIFF,  
T MOIST. UODEkATELY PLASTIC. 
L SONE GRAVELS UP TO V-1 I t E H  IN 

DIAMETER. 
I 
- 6.5-13.0 k l  GHAVtL L Y s A a T 7 m N T  

UODERATE m O m 5 % m i  
WELL CONSOLIDATED. MOiT YilTH 10-20): 

-51 VERY FIIlE-GRAUiED, B R O W  SAND. 
HARD S ~ A N G U L A R ,  DARK G R A Y  GRAVELS Ar lo 

- 

2 
- 

13.0-16.0 FT CLAY (C-SH GRAY 
(5YR4/U, FIRM T O  DENSE, SILTY, 

SU8ROUNO GRAVELS. 

- 
KOlST WITH -YL SMALL SUBANGULAR TO 

I BOTTOM OF BOFillG AT 16.0 FT. 

NFSS - EAST OF C O N T A I N U E N T  

r(D7L.S Olh 
WATER LEVELS. 
WATER M l l R K  
ClURltKR OF 
DRLLUC. ETC. 

fiiKE-XiKNlXi--- 
FROM 0.0 TO 14.0 
FT WITH 7 Pi. DIA 
tlOLLOW SlEU 
FLIGHT AUGERS. 
SAMPLES COLLECTED 
A S  YlOYN 

'USHED SllELBY 
lUBE SAIAPLEFi FROU 
4.0 T O  16.0 
:EET. 
ESERVATICN #ELL 
6 T A L L E D  TO 14.0 
T OEPTtLSEE 
8CERVATlON WELL 
OG FOR 
ONSTRUCSIGH 
ETALS.  

aE na 
DY- 1 1B 



I 

2. 
2. 

YSWT A N D  PLASTIC, WITH 

5 

AVELS LIP TO 112 IfJctL 

DRlLLUIc BECOUES 
E U R  AT 8 FEET. 



GEOLOGIC DRILL LOG 

UNAlYY 

283.78 

282.78 

- 280.48 
I BOTTOU OF BOklHG AT 38.3 FT. 

*SS - EAST Of CONTAINKNT 

I 

UQm w 
WATER LEVELS.  
UATER RTUW. 
W R l C T E R  Lc 
CALLHGnc. 

CIBSfRVATIOId kElL 
WTAlLED TO 37.7 

XE 110. 
OW- 12A 



m m. UCET Ip H a E  M a  m.EcT 

GEOLOGIC DRILL LOG FWAP 14501-115 I OF 1 OW-I08 
C M W T E S  W E  FRCY HORQ. BEAWC YIE 

goo WA 51214 E 6 2 0  NSS - EAST OF CONTAINCfNT 

TOIU DEPTH BEUP( C a A C I E D  OmLER O ~ P L  YUE ANI umu MY.€ StE OVE-DEII IFTJ ROEI F f J  

ACKER AD-2 7’ 29.0 N/A 29.0’ 
EMPIRE SOILS I 1/6/86 1 I /? /a6  

t[yIE. ~ C O V E R Y m I J ‘ a  C W E  BOXES CRWW EL. DEPTKrd.tR(ILp40 WATER DEPIH/EL. TOP OF RDCX “?y20: lyBbC 318.60 I D ’  /317.60 W A  WA 
cMu(; LETT N HOLEiDU/LEN;TH LOtCEO BY, W P L E  HAMIER IOUCI/F*U 

I40 LBS/30 INCHES OBSERVATION WELL JOHN SOLLO 

U V A T L O N  

318.60 

310.6 

307.6 

297.6 

290.6 
289.6 - 

1 AY-(CmmmbW1Sy 

- c5yR5/2).SOFT TO FIRM. WET. TRACE OF 
SLT, WllH FEW LSGLATED SANDY BLEBS , AND FEW SUALL.WROtiIIDED GRAVELS. 
U.0 -21.0 FT GRAViLL Y CLAYEY SILT: 
PALE BROWN (5YR5/2) UODmTEiT-  
DfNSE.L~O!ST, MODERATELY SANDY W PART, 
WITH UX SILPLL,SUBROUNDED GRAVELS. 

4 

- 1 

BORl r rCADVANCEO 
FRGU 0.0 TO 29.0 
FT WITH 7 PI. DIA 
tuKLOW STEU 
AUGER. 
S W L E S  COLLECTED 
AS SIIOFrL 

-g- l l /7/ t i6 - 

UODERATELY CONSOLIDATED, VERY FINE TO 
FINE GRAWE0,WITH TRACE OF CLAY AND 
10-EL SUEANGULARTO SUWROUtiDED GRAVELS 
UP TO Ill2 IN. IN DiAMETER. 5 

LAY LCL): BROWNISH GRAY 

PL)STIC.MODERATELY SOFT TO SOFT. TRACE 

BOTTOM OF BORING AT 29.0 FT. 

DBSERVATlOtl WELL 
INSTALLED TO A 
DEPTH OF 29.0 FT. 
SEE OBSERVATIOH 
WELL LOG FM 
DETAILS. 



P f l U C T  
FUSRAP GEOLOGIC DRILL LOG 

I 

.caw. yfnm t m ~  m. 
14501-115 1 OF 2 OW-11A 

24 5 1 1  

- 

24 

2 O E  1 4  

sm NFSS - EAST OF CDeAO+UTEf U ( U E F R O U H M .  

WASTE C O N T A l M N l  51419 E624 9aO 
ycw COLRETED W L E R  m1 UllE bm Y X Y L  HtXGEYZE OMIElUUSN6TJ ROCK VTJ 

ACKER AD-2 7' 36.0 1.2 E W I R E  SOILS 1 1/4/86 1 I /5/86 

I 

EEmffi 

N/A 

37.2 
1OTAL NPTH 

I n  

Iffp 6 ,  317.84 

315.34 

JXE RECDYERYIFTJXI 
N/A 

COHSOLQATED ,WITH NUMEROUS 
!.5 

W B p X r S  5 V-Ff RTY,9:i;U& 6ROL40 EL. 0EPTWEL.CRW WATER MPTWELTW OF RDa 

SS-6 317.84 7.0' /310.8 36.0' /281.84 

25-ILO FT CLAY (EL1:PALE BROWN 
L5YR5/2). UOI- TO STYF, 
UOMRATELY PtASTIC,TRACE OF UT WITH 
2% GRAVELS UP TO 3 HCH IN DIAMETER. 5 

W E  W R  WEEHT/FML 
46 L E S / ~ O  INCHES 

COHCENTRATYW OF GRAVELS AT 7.5 FT. Eli 

LOUID BY1 C W C  LEn H tC4XiDUJLEIY;TH 
OfiSERVATION YELL JOHN SOLLO 

KY, UMST TO WET, MODERATELY 

NFSS - EAST OF COHTAINMNT 

HOLE ADVANCED 
FRDU 0.0 TO 37.2 
FEET LISW 7 UJCH 
HOLLOW SlEU 
FLLICHT AWRS. 
SAUPCES CDLLECTED 
AS SllOWK 

- 11/5/66 

RWCH DfilLLWG 
FRDU 5.0 TO 8.0 
FEn. 
DRBLM;  FAST A N D  
EASY BECUUUNC AT 
E.0 FEET. 

USED A 3GO L B  
HAWER 

)lU!.LWC B E C O U S  
lAR0 AND %OW A 1  
18.0 FEET. 

3LE IQ 
OW-l1A 



GEOLOGIC DRILL LOG 

I 
51 501 

WATER 
RIEsans 

luls 
K L E V A l f f l  

282.84 

281.84 

' 280.64 I EOTTW W EORUJG AT 37.2 FT. 

NFSS - EAST OF CONTAINHEI.FI 

OBSERVATION WELL 
INSTALLED TO 369 
Fl. SEE 
OBSERVATION WELL 
CONSTRUCTIOH L O G  
FOR DETAILS. 

UWO. 
OW-l1A 



GEOLOGIC DRILL LOG F U S R k P  
SITE 

NFSS - EAST OF C O N T A I N K N T  
UYIROtUTES 

51414 E 6 2 4  
I I 

E6Uw c&mI-rfo D u r n  D a L  UAKE Am M O W  H U E  SUE OVEFrPURMH FTJ fim (FTJ 
I 1 /5/86 1 I /5/86 E W I R E  SOILS ACKER AD-2  7' 16.0 N/A 

I JOHN SDLLO 

i a i u .  oEPTn 

16.0' 

62 
- 

- 

16 

CORE EcovmYmJI) 
MA 

1 WATER 
FUESURE 

TESTS 

Sf-j?j?y El- T y l  99 UlOulD EL. OEPlH/EL. GROLEiD WATER w T n / E L .  TOP OF LOCK UlRE BOX& 

SS-2 317.75 NONE O B S E R V E D  - 11/5/86 H/A 

12 

S U L E  H M E R  aaUGHI/FM.L 
140 L B S / 3 D  I N C H E S  

7 

WS LEFT N H D L E i D V c A E N t l H  
O B S E R V A T I O N  YELL 

I L c c c U l  BY1 

ELEVA7IoW 

317.75 

315.34 

3 1 1 . 3 4  

3 0 4 . 8 4  

.3Ol. 84 - 

l l  

CONSO!IDATED.NUUEROUS ORGANICS. 

- 65 F T C L n v R b W t d  
S ( 5 Y R 5 / 2 ) 1 I O ~ I R M  T O  STIFF,  
T MOIST. UODEkATELY PLASTIC. 
L SONE GRAVELS UP TO V-1 I t E H  IN 

DIAMETER. 
I 
- 6.5-13.0 k l  GHAVtL L Y s A a T 7 m N T  

UODERATE m O m 5 % m i  
WELL CONSOLIDATED. MOiT YilTH 10-20): 

-51 VERY FIIlE-GRAUiED, B R O W  SAND. 
HARD S ~ A N G U L A R ,  DARK G R A Y  GRAVELS Ar lo 

- 

2 
- 

13.0-16.0 FT CLAY (C-SH GRAY 
(5YR4/U, FIRM T O  DENSE, SILTY, 

SU8ROUNO GRAVELS. 

- 
KOlST WITH -YL SMALL SUBANGULAR TO 

I BOTTOM OF BOFillG AT 16.0 FT. 

NFSS - EAST OF C O N T A I N U E N T  

r(D7L.S Olh 
WATER LEVELS. 
WATER M l l R K  
ClURltKR OF 
DRLLUC. ETC. 

fiiKE-XiKNlXi--- 
FROM 0.0 TO 14.0 
FT WITH 7 Pi. DIA 
tlOLLOW SlEU 
FLIGHT AUGERS. 
SAMPLES COLLECTED 
A S  YlOYN 

'USHED SllELBY 
lUBE SAIAPLEFi FROU 
4.0 T O  16.0 
:EET. 
ESERVATICN #ELL 
6 T A L L E D  TO 14.0 
T OEPTtLSEE 
8CERVATlON WELL 
OG FOR 
ONSTRUCSIGH 
ETALS.  

aE na 
DY- 1 1B 



I 

2. 
2. 

YSWT A N D  PLASTIC, WITH 

5 

AVELS LIP TO 112 IfJctL 

DRlLLUIc BECOUES 
E U R  AT 8 FEET. 



GEOLOGIC DRILL LOG 

UNAlYY 

283.78 

282.78 

- 280.48 
I BOTTOU OF BOklHG AT 38.3 FT. 

*SS - EAST Of CONTAINKNT 

I 

UQm w 
WATER LEVELS.  
UATER RTUW. 
W R l C T E R  Lc 
CALLHGnc. 

CIBSfRVATIOId kElL 
WTAlLED TO 37.7 

XE 110. 
OW- 12A 



pR(*EcT JOB No. Q E C  tQ l a c  Yo. 

FUSRAP l45G1-115 I OF 1 OW-12B 

51612 E617 90' N/A 
CMKWATES U&LE F F S N  HSG!. B E A M  

GEOLOGIC DRILL LOG 
SITE 

NFSS - EAST OF CONTAINWENT 

T O T M  DEPTH BEPW C-ETEO D W l E R  DRU W E  111) YMEL HOLE S E E  OWEltsLRDEN lFTJ R U K  4TJ 

ACKER AD-2 7' 12.2 N/A 12.2' I 1/4/86 1 I /4/86 EMPIRE SOILS 
CORE ~ m m y m a  CU6 BOXES Sv-y E L T ~ 2 ~ 3 ~ K C  W F D  EL. DEPTwEL.tROul0 WATER GEPIWIEL. TOP OF RCCK 

S U P L E  H U t X  VUGHT/FUL U Y W C  L F f  ?I HOLEiDUAEN;TH LWGfD 811 

WA N/A 55-4 318.93 N m E  OBSERVED - 1 1 / 4 / 6 6  W A  

DBSERVATION WELL JOHN SDLLO 140 L W 3 0  INCHES 
I 

WATER 
PRESylRE 

TESTS 

14 
- 

6 

ELEVATION 

318 .93  

317 .83  

310.13 

306.73 

-K=OUSKY 

- MODERATELY FlRLi WITH 25% CLAY, 

YELLOWlSHBfiOWNOYR6/2) TO 
2 uOOERATE BROWH WR3/4),FlRN TO STIFF. 
- MODERATELY PLASTIC, MOIST, TRACE OF 
;T SILT WITH FEW HARD. SUtiRDUtiGED GRAVELS 

I UP TO 3/4 INCH 114 DIAUETER 
- CLAY BECOUFS GilAYlSH RED (!34/21AT 
5 7.0 FEET. 
- GRAY 15YR6A1, STICKY, WET, SOFT T O  

FWlI,SLIGHTLY SlLTY N PART. 
4 OCCASIONALLY MOTTLED REDDISH AND - YELLOYilSH ORANGE WITH FEW ISOLATED, 

SUMOUHGED GRAVELS. 

I YELLCBISH BROWN (IOYR2/21. MOIST 

 LED PALE 

/ a.8-12.2 FT. CI A Y  (ci I: LIGHT BROWNISH 

I BOTTOM OF BORUJG AT 12.2 FT. 

UDTES 01a 
WATER LEWLS, 
W A T E R  FdIWL 
CtURICTER OF 
D.sLLII&. E7c. 

b W C  AOVAHCED- 
FRGN 0.0 TO 1.0 
FT USitiG 7 W. 
OIA HOLLOW STEM 
FLIGHT AUGERS. 
SAMPLES CGLLECTEO 
AS SHOWII. 

FRO?! U.0 TO 12.2 
FEET HOLE 
ADVANCED WITH 6 
U4CH TRICONE 
ROLLER 61s. 

OBSERVATION WELL 
INSTALLED TO 12.2 
FT OEPTH. SEE 
OBSERVATIOH WELL 
CONSTRUCTICN 
LOG FOR DETAILS. 

AE NO. 

ow- If0 



m m NLL W X T  M. nOLE rro. 
FUR,@ 14501-115 1 OF 2 OW-13A 

S1888.5 E095 goo H/A 

CME 8-45 7' 40.5 0.6 4 1 . 1 '  

CmmaUTES U Y l l E F K U  HtAU. BEARtG 

GEOLOGIC DRILL LOG 
UTE 

NFSS - SWTH OF C O N T A I N K N T  

BEm CQAETED DilLLER W U U U E ~ O L  HQESRE O V E ~ ~ l ~ J  ROCI;FTJ TOTAL W T H  
EMPIRE SOILS 1 0/6/86 1013 1/66 

CmE RELEtDMRIrnJD uT(E Buts S ~ $ I  EL Ty2r sC;Sffi tRCUl0 EL. WPTWEL. GfrOLND WATER DEPTHfiL.TW ff R K K  

W L E  H A L U f R  WWTlfU UZW; LEFf Y HOLEIOUAENXH LDCCEO BY, 
140 L B S A 0  INCHES OBSERVATION WELL A. ATKINSON /JOHN SOLLO 

319.84 NONE OBSERVED - 10/6/86 4 0 . 5 '  1279.34 N/A 57-4 N/A 

ELEVATION 

319.84 

316.84 

312.34 

307.74 

290.74 
289.84 

285.M 
z84.a.1 

HSS - SOUTH OF CONTAINMENT 

WN 
CLAY WITH A FEW GRAVEL FRAGMENTS, 

FRACTURE PLAtiES AN0 ALONG ROOT TUBES; 

S 
T GRAYLLAYEY SILT ALONG APPARENT 
0 t o  

75 

~ ~ ~ ~ ~ ~ ~ ~ ~ A Y  ElECONES SOFT TOWARD BOTTOM OF ZOHE. 

AND POCKETS OF BROWN CLAY /SILTY CLAY 
COLIUON; OCCLSICNAL GRAY AfUl  BROWN SILT 
ZONES AND OCCASIONAL GRAVELLY ZONES 
6.0-16.6 FT.: SUBROUNDED TO ROUNDED 
GRAVEL W GRAY CLAY UATRUC 

25.0-27.0 FT. VERY SILTY ZONE, GRAYISH 
RED I5R4/1) SATLRATED FUQ-GRAINED 

REDDiSH BROrtt4 l lORV4).  WET, VERY 

CONSOLIDATED, TRACE OF CLAY WITH 
I O - K A  DARK GRAY IN4ISUBROUND TO 

FWE- TO UEDUU-GRAII.iED, MODERATELY 

AR GRAVELS Up TO 3/4 N. W 

bBSERvnTlOH WELL 
UUTALLED TO 4U 
FT DEPTH.SEE 
OBSERVATION WELL 
LOG FOR 
CONSTRUCTIOH 
DETAILS. 

80WG ADVAtCED 
WITH 10 U U X  
HOLLOW STEN AUGER 
WITH PLUG TO 
CEPTH OF 18.0 
FEET. 

BORING ADVANCED 
FlTH 7 INCH 
MAUETER HOLLOW 
STEM AUGER BELOW 
L6.0 FEET. 

NSTALL 18.5 FT. 

COtIDIlCTOR CASING 
TO I85 FEET 
DEPTH 

OF a UKH PVC 

\T 27.5 FT. 
IRIUWG EXCOUES 
;LOWER AND 
iLU;HlLY RWUGH. 

ME ua 
OM- 13A 



N T S  

34.0-40.5 FT CLAYEY GRAVELLY SU.1 
(GUI: UODERATE REDDISH BROWN OOR4/51, 

DENSE AIY) WELL CONSOLLOATED, 
WLST,SLWAt&llLAR T O  SUBROUNDED GRAVEL 
LP T O  201 AND UP TO I YCH IN U A W U  
U E , T R A C E  OF CLAY TtLFIWH OUT. 
GRAVELS ARE HARD AN0 DARK GRAY 1115) 

405-4UFT WEATIERED SHALE: DARK 
REDMSH BROWN (IOR3/4). FISSLLE. HARD / 

1 \CHIPS IN WEATIIERED SHALE UATRIX. I BOTTW OF BORUJG A T  41J FT. 
/ 

mMcT Jmw SHEET NO. H Y L  M2. 

OW- 13A GEOLOGIC DRILL LOG FUSRAfJ 14501-115 2 OF 7 - 
qj 1 
!G 
- - 
ss 
2 

5 
2 
- 
ss 
2 - 

RILLUiG VERY 
LOT FMU 35 T O  
I FEET. 

i y f i V A T I c I 4  WELL 
STALLEO TO 41.1FT. 

a.€ Ha 
GY- 1 3 A  



mJEcT Jcm m. Y f E T  M. KLE H a  GEOLOGIC DRILL LOG W R A P  14501-115 1 OF I Oli-138 

WASTE C O N T A l N K N T  51890 E090 goo WA 
UTE NFSS - SMITH OF -MATES U L E F R O U  M R .  B E A K  

o€lxul c m E D  0PJ.m O R U  U U E  Am YMEL nDLE SRE OVERBLRwl IFTJ RCNZ CnJ T O T U  OEPTY 
I 1/3/86 11/3/86 EMPIRE S O I L S  ACKER AD-2 7' 14.0 0.0 14.0' 
CmE LCOVERTBTJX) CWf BOXCS W E S  E L - T C P  OF C*SWG GRW EL. t E P T W E L . G R O l l r 0  WATER WTH/EI. TW OF F C K  

N/A WA 2-55 321.09 320.15 NOEiE OBSERVED - I 1/3/86 14.0' 
YLPLE HrUlER WOOCI/FALL Dsu; LEFT H HOLEiGiLAEE(CTH lLOCCE0 811 
140 LBS/30 INCHES DBSERVATION WELL I JOHN SOLLO 

9 

I 
WATER 

fu€ssuRT 
TESlS 

5 

ELEVATIM 

320.15 

310.15 
309.25 

308.15 
307.45 

. 306.15 

DESCRIPTION ON 
BOfUNG LOG OW-I3A. 

D.9-12.0 FT 
15YR5/2). S O F ~ G I Q Y  PLASTIC 

CL&Y (CL): PALE BROWN 

12.7-14.0 FT CLAY (CL): UOTTLED PALE 
BROU" (5YR5/2) TO PALE fiED (5R6/2), 
IUWT,HICHLY PLASTIC, DENSE, TRACE of 

MSS - SOUTH OF 
WASTE CONTAINL€NT 

1107ES O l i  
W A T E R  L E \ T L S  
W A T E R  FCILAK 
CIURICTER OF 
r n L U C .  nc.  

BORUG AOVAIICED 
FROU 0.0 TO 14.0 
FT WITH 7 VL GIA 
IIOLLOW STEU 
AUGER. 

;PLIT SPOiN 
IAliPLES CMLECTEO 
\T 10.0 AND 12.0 
'1. 

OfiSEfiVATICN WELL 
IHSTALLED T O  14.0 
FT .SEE 
06SSEFiVATKUi WELL 
COI4STRUCTW 
LOG FOR IXTi\LC. 

I€ NL 

oil- 1% 



SIIE 
NFSS - kEST OF LUTTS ROAD 

W T E 3  ANCLEFFSY HoAa BEAWC 

5814 Y152 goo W A  

7 

I I 
Y W  caAnED DFaLEri om. W E  Am M o w  WLE SUE OYLF&RC!€N IFTJ ROCK (FTJ 

CUE 8 - 4 5  7' 4 4 . 7  0. I EWIRE S O I L S  I OR/96 10/27/86 

- 
6 

T O T U  DEPTH 

4 4 . 8 '  

- 

I 

: C M  MCOVERYUTTJ'D 

N/A 

3 

C O N  BOXES wy EL Ty204 sc;SPYi tRQuHl EL. E P T H N .  WUiD WATER CLPlH/EL.TOP W RDCX 

318.98 4.0' /314.98 44 .7 '  /274.28 N / A  1 - 5 5  

5s 

i M L t  nuyER lEuwTfFUL 
40 LES/30 INCHES 

- 

I7 

CISUC LEfr H f (OLEiDU/LEH;IH LOGGED BTi 
DBSERVATION E L L  A.  A T K I N S W  /JGIIN SOLLO 

. .  F T  p A Y  1C1 I: D m  OWN, 
SBTY, SANOY CLAY. 

7.0-9.2 S A I Q  (SPI: FUE TO COARSE, 
WELl GRADED SAND WITH I W t H  BROWN 
AND GRAY UOTTLED CLAY LAYER AT ABOUT 
B.8:SAN.D IS SATURATED. 
9.2-10.0 FT CLAY ICH): STFF BROWN 
15YR3/41 CLAY WITH SOUE GRAY UOTTLIIU;. 
10.0-12.5 F T  CLAY (CHI: BROWN-GRAY 
(SYR5/2), UODERATELY S T F F  CLAY WITH 

12.5-37.5 FT CLAY (CHI: GRAY-BROWN, 
SOFT, S T l C K Y , T W D  CLAY WITH 
OCCASIWAL SAfW A H D  GRAVEL, IUCI1IY 
PLMTIC,SAhD AM GRAVEL ARE 
SUBANGULAR TO SUBROU'UJAND ARE V2 U K H  
N UAXILPYI SUE. 

LSOME SAND AND ROCK FRAGMENTS. 

CLAY BECoL6ES Pd 
ZOlE FROU 30-35 

E GRGdN (5YR5/21 
FEET. 

wl€S u& 
W A T E R  LEVELS. 
W A l E R  MTUIH 
CHuUCi-EEp of 
DRLLIIIC. nc .  

B a a - a T O i i w  
AS G R U U  WATER 
OBSERVATIDH YELL. 

SEE CBSERVATION 
kELL LOCRPPMIT 
FOR DETAILS. 
HUE ADVANCED 
WITH 7 ltl. tIOLLOW 
STEU AUGERS TO 
17.0 F l .  HOLE 
S U B S E W I T L Y  
REAMEO WITH I2 
W. AUGER TO 17.0 
FT THEN 17.5 FT 
OF 8 N D I A  PVC 
C O I U C T O R  CACUlG 
WAS INSTALLED. 

CDIITYUJED I U E  
FRCU 17.0 TO 44.8 
FT WITH 7 u4. 
W L G W  S 1 E l  
AUGER 

C U T T W S  AT 23 FT 
AM HGIlLY 
PLASTC, 
S A T W T E D ,  UEOUN 
EN"' SILTY CLAY. 

M N Q  

OW- 14A 



GE OL OGlC DRILL LOG 
WATER 

J 

--I 

1EVATCw 

283.98 

281.48 

271.40 

2 7 4 . 1 8 -  

r37.5-4L5 FT S T Y  SAt(0 (SMkPALE 
BROWN 6YR5/2 )  DENSE, MOIST, FNE TO 
KEIEDIUUGRANED, SUBAtU;ULAR TO SiAW 
fN A CLAYEY SILT UATRIX OF ABDU 1DL 
FEW LAYER CRAVELS UP TO l/2 !MN 
SIZE. . 

4L5-44.7 FT GRAVE1 LY SAND (GPI: DARK 
REDDKH BROWN (WR3/41. UODERATELY 
STYF,UOLST,DENSE, FUIE TO MEDiUM 
GRARBD. SUBROUNDED SAND WITH ABOUT 
2CU LAYER GRAVEL UP TO 518 U4.N 
MAXIW SUE IN A CLAYEY SILT UATRIX, 
GRAVEL COUPME 15'X (iF SAMPLE COLLECT. 
44.7-44.8 FT WEATHERED, GRAYISH 
WEN, UODERATE HARD. 
BOTTOU OF m u  AT 44.8 FT. 

NFSS - VEST OF LUSTS RDAfi 

LOhER 
'ENETRATIOH RATE 
illti AUGER AT 38 
'T. 

hSERVAlIOH YELL 

.OG FOA W A I L S .  

OLT w. 
OU- 1 4 A  



W T t A .  mscT JOB M. 
FUSRAP 1 4 5 0 1 - 1 1 5  I OF I 

cmraK4TES M L E F R O U  M U .  
GEOLOGIC DRILL LOG 

NFSS - WiST OF LUTTS ROAD 5809 w I53 goo 
m 

OWL W E  A K I  YUXL t m  SIZE OVER~PRDEIY I ~ J  R O ~ (  CTJ BCW -ED D m E R  
IO/26/86 10/28/86 EMPIRE S O I L S  ACKER AD-2 7' 15. I N/A 

TESTS 

H C L E N Q  

OW-14B 

N/A 
i a i u  DEPTH 

15. I '  

BEAK& 

- 

ELEVAlIO 

319.4 - 

304.33 

cw m x m y u x n  CW BOXES wy EL TUJ OT c*sIIc CROUIS EL. EPTWEL. IAOUiD WATER 
320.13 319.43 NOllE OBSERVED WA IuA I-ST 

Y FT: SEE O l 3 - & ~ ~ ~ 0 ~ ~ l N  t i o w c r  
UlTH 7 IN. DIA 
HOLLOW STEU AUGER e FROU 0.0 TO a.0 

DEP1H:EL. TOP OF ROCK 

N/A 

P.0-14.0 FT CLAY (CLk PALE BROWN 
ISYR5/2) WITH UOTTLED ZDNES OF LIGHT 
BROWNISH GRAY (SYR6/1) TO LIGHT BROWN 
(5YR5/6). MOIST, HIGHLY PLASTIC, DENSE 
WITH APPROXIMATELY 2oZ VERY FIfC TO 
COARSE SAND At40 GRAVEL UP TO 314 IH. 
W NAXIUUM SIZE. GRAVEL ARE GRAY "4) 

\AND SUBANGULAR T O  SUBROUNDED. 

BOTTOM OF BORING AT 15.l FT. 

- 

! 
- 

S W L E  W E R  Y001T/FUL uplt LEFT N H O L E i W * A E N X H  
140 L W 3 0  INCHES DBSERVATION WELL 

'T. 

LOttED BY1 

JOHN SOLLO 

?UStlED 3 Ill. 
SHELBY TUZE FROM 
10.0 TO 12.0 FT. 
CCI4TUlUED WITH 
AIJGER TO l5.1FT. 

OBSERVATIOtI WELL 
INSTALLED TO 15.1 FT. 
SEE OBSEFiVATIOtI 
WELL CONSTRUCTION 
LOG FOR DETAILS. 

tw *a I C'J-I48 NFSS - M S T  OF LUTTS ROAD 



' GEOLOGIC DRILL LOG I-= FWAP 

I I -- ... .. 
CQPLETED WaJm DfU.l ME A y 1  YCLHL HOLESUE O V E M R D € N ( F T . l  R W Q T J  TOTAL W T H  EpDl 

CU€ 0-45 7' 44.6 a. 9 45.5' 10/8/86 10/29/86 EMPIRE SOILS 

DfPlH/EL.TOP (Y RDCK CUE EEu1VERYu-lJ'P ffi UICUNI EL. DEP1WELI;ROurD WATER 

44.6' /27 4 . 2  4 WA 318.84 NOIiE OBSERVED - 10/8/86 
SLLPLE n*yyR K I M I / F U L  CISm; LEFT N HDLEIMI*AEH;IH Loctm 811 
140 L W 3 0  INCHES DBSEEVATION E L L  A. ATKINSON 

OXJKIIUTES UTC: 

51039 HI53 NFSS - kEST OF LUTTS RDAD 

NFSS - VEST DF LUTTS ROAD 

b S L E F R D U H L R R  B E A M  

w N / A  

WTES w 
W A I E R  LEVELS. 
W A T E R  REltRlC 
OLJRACTER Of 
mw. E l t .  

miNC QVAN€Ell 
YlTH 7 Ik IiOLLOW 
SlEU U E R  TO 
17.5 FT. HOLE 
TIlEti REAUED 
WITH12 N. AUGERS 
A N D  I8 FT OF 8 
itL DIA. PVC 
COt4DUC.rGR C d W G  
PiSTALLED. 

)FULLER UlDICATES 
:tIAt&E U4 
M I L L P L  

XE M a  

OW- I5A 



GEOLOGIC DRILL LOG 

5 
- 

- 
99 

62 

50 t 
- 
- 

WATER 
REsllR 

TUTS 
ELIVATDII  

283.84 

276.54 

275.34 

274.24 

273.34 

FWAP 114501-115 I ; 

39J-42.3 FT UOMRATE BROWN 6YR4/4 )  
TO NODERATE RED-BROWN (IOR4/61, FINE 
TOCOARSE SILTY SAND AM GRAVEL,WET, 
M A I N S  SUBROLUUJ TO ANGULAR 
42.3-435 F T  UODERATE BROWN (5YR4/41 
TO UODERAT RED-BROWN aOR4/61, COARSE 
SANDAND GRAVEL N A CLAYEY S L T  
UATRIX,DRY TO M I S T .  CRAWS 
SUBROUNDED TO ANGULAR.SOME 
GREENISH-GRAY (566A) U O T T L M  
PRESENT. 
435-44.6 FT DARK R E D D M  BROWN 
llOft3/41,SBTY FIN€ TO E M U  SAND. 
LITTLE FINE TO UEMUM GRAW,DRY. 
44.6-45-5 F T  SHALE; DARK REDDISH-BROWN 
UOR3/41 AND G m k G R A Y  UOTTLED 
[5cb/U, VERY SOFT, SEMRELY WEATHERED, 

BOTTOM OF BoR!NG AT 45.5 FT. 

NFSS - VEST OF LUTTS ROAD 

Bwpu; C W L E T E D  
AS DBSERVATW 
WELL. SEE WELL 
COIIPLETW W D R T  
FOR DETAILS. 

39.1 FT DRILLING 
INOICATES C H A M  
Of FaRUATION 

USED A 3M1 L B  
H A U M R  D U U G  SS 
SAUPLE *I0 AND 
.L 

BSERVATIOH WELL 
NSTALLUI  TO 4 5 5  

H-SMIPLER ADVANCE 
NDER STATIC 
EIM OF HALlilER 

LEII(L 
OW- 1 %  



Jra MI. I J f E T  H). PROSECT 
F U S R A P  14501-1l5 I OF I 

~ U l t l f F R D Y I W .  I UYIFmNATEs 
GEOLOGIC DRILL LOG 

r r  

IL NFSS - E S T  OF LUTTS ROAD I-- ~~ S1034 W152 I 900 1 WA 

HOLE Ha 
OW-15B 

B E A R M  

I 
EaPLnm W L r n  w U U E  Am nmu 

.. 
I 

HDLT SQX OVERBJ7OEY lF lJ  R M (  QTJ 

E W l E  S O I L S  ACKER AD-2 7' 12.0 W A  
.w 
1/29/86 10/29/86 

2 
- 

TOTAL DEPTH 

12.0' 

1 

TCE F&cnKRYQIJII 

N/A 

IEWATW 

318.82 

COFlE BOxES s . y g  E L . ~ L P  y CaEWC tROol0 EL. C€PlWEL.tROLWD WATER NPlH/CL.TOP Cf ROCK 

320.12 310.02 NONE OBSERVED N/A 
N/A 2-5T 

306.82 

MLE H W R  #lXHf/FIU 
10 LW30 INCHES 

L 

LOCeED BTI CSlW UFT W WEiC4AAEH;'IH 
D. MIDDLETON OBSERVATILW WELL 

'140-12.0 FT S I L T Y  CLAY (CLkGRAYISH 
RED(IOR4/2), UDlU PLASTICITY,MOIST, 
OCCASIONAL PIECE OF FINE 
M A V E L ,  SUBRGLUDED. 
BOTTOM OF 0MIltC A T  i2.0 FT. 

I 

c 
NFSS - g S T  OF L U T T S  ROAR 

I ~ R I ~ ~ I G X ~ ~ E  b- 
J S U 6  3.75 K 
)IA HOLLOW STEM 
U E R .  

U L B Y  T U E S  I 
4HD 2 }JOT FUSHED 
U l L  LEIGTH DUE 
i 0  PEBBLE TO 
:OtibLE S U E  
3OCKS U4 M OF 
TUBES. 

BORWG COIIPLETED 
AS OBSERVATION 
WELL. SEE k E L L  
COMPLETION REPORT 
FOR DETAILS. 

Ha 
OW-156 



/ 

Fm.€cl .Mn M. Y m  IQ GEOLOGIC DRILL LOG FUSRAP 14501-115 I OF 2 
KLE NQ 

OW-16A 
m aWmuN WtlEFROUKStR 

WSS - E S T  OF LUTTS RDAD Sl212 Y159 900 
B E A M  

N /A  
c a & w x n  MILLLR om UE 110 m m  HOLE SRE O V U E Q R D W l F T J  

CWE 8-45 7’ 45. I EbPlRE SOILS 
Elam 
1 0/9/86 1012 1/86 

UEVATIW 

316.78 

R K X U T J  T O T U  DEPTH 

0.1 45.2’ 

314.70 
313.98 
313.28 

311.78 

3 0 9 . 4 8  

283.78 
E 

I 
mE RCOMRYQ’IJ’D 

WA 

. .  F 1  C l A Y  Kt-01 GRAY-BROWN 

I I I 

CORE BOXES L T ~ 2 0 q 6 c ; S f f i  CRouIO fl. cLpTWEL.[XoW WATER DEPlII/EL.TW OF ROCK 
318.78 5.5’ /313.28 45.1’ /273.68 IUA 1-55 

W R 4 A  CLAY. 
4-6-55 FT S L T  (I1I):PLNKlSH BROWN 
I5YR5/21 SHT TO 5.3 FT, YELLOWISH TAN 

557.0 FT CLAY I l l ) :  BROWN &YR4/4) 
, U O Y R ~ ~ S U . T  FRDU 5.3 FT TO 5.5 FT. 

i M L E  H m  WMlFUL UYY; LEFT N HOlEiOUAEWIH 
40 LBS/30 INCHES OBSERVATION WELL 

,SLTY CLAY WITH RED AND GRAY MOLLTUIG. 
7.0-9.3 FT SNQ (SMI: OARK BROWN 
L5YR3/3), SLIGHTLY SILTY SATURATED, 

9.3-34.9 FT CLAY (CHI:SOFT, STICKY, 
El CLAY WITH SUBROWED TO ROUNDED 
GRAVEL COuuoI4; BROWN TO GRAY BROWN 
(5YR5/2) TO ABOUT 10 FT, GRAY BROWN 
EYR4/11 BELOW 10 FT. 

\FM TO LlEDUJU SAND. 

LOGCED BYi 
A. ATKINSON 

MGH PERCENTAGE OF ROCKS At(O GRAVEL. 

OCCASIONAL T I M  RED BROWN CLAY LAYERS. 

NFSS - #ST OF LUTTS ROAD 

IOLE ADVWICED TO 
9.5 F T  USUIG 7 
tLDIA HOLLOW 
S T U  AUGERS.IlOLE 
[HEN H A M D  
1019.5 FT USING 
2 IN. AUGER. 
:IUff-RM 
IIANETER PVC 
X4B)UCTDR CASliIC 
X H 4 0 )  INSTALLED 
ro 20.0 FT. 

a f w ,  
OU- 16A 



GEOLOGIC DRILL LOG 
IATER 

PysSuE 
N T S  

65 

UEV&lIoII 

203.78 

281.76 

279.26 

276.78 

8 273.58 

34.9-37.0 FT SILTY SAND (SM): VERY 
FIHE; SUBROUNDED GRAVEL tN RfD BROWN 
(IOR3/6), SILT, VERY FINE SAM UATWX. 
37.0-39.5 FT SAF(D/GRAVEL (CUI: 
SUBRDUNDED,UEDlUU TO COARSE S A M  AND 
FINE GRAVEL. 
39.5-42.0 FT SICT/SAND (SM): STKF. 
VERY DENSE,MD BORlN (5YR3/4)SlLT AND 
VERY FLNE SM WITH SOLIE U E D W  TO 
COARSE SAND AND GARVEL. 
42.0-45J Fl 31 f l y  Cl AY /CLAYEY SLZ 
(CL/YL): Ru) BROWN S L T Y  CLAY /CLAYEY 
S L T  CONTAlNUiG LARCE F R A W T S  OF GRAY 

NFSS - MST OF LUTTS ROkD 

SAID AM GRAVEL 
RIMS LNTO AUCW. 
HAS TO BE FLUYiED 
WT PRIOR TO 
S W L U L  

W R V A T H j l 4  WELL 
DLSTALLED TO 44.0 
FT DEPTKSEE 
O B S E R V A 7 U  WELL 
CONSTfillcTlDN LOG 
FOR MTAHS. 

LE la. 
OW- 1 6 A  



GEOLOGIC DRILL LOG 
I 1 I 

m -1F3 W E F R O U H O R I Z .  

51211 Y153 900 

ACKER AD-2 7' 13.2 N/A 

EBSS - EST OF LUTTS ROAD 

ECUY c m m  DRLLER DRU W E  Am y m l  HOCE SIZE OVEILBUROEIltFlJ R W C T J  
I 0/22/86 io /22/a6 EWIRE SOILS 

I-== 
B U M  

N / A  
T O T U  DEPTH 

13.2' 

FWAP 

I 

CmE #COYERYCTJD 
N/A 

Jca No. Y a T  Na W E  110. 
114501-115 I I OF I I OW-168 

I I I I 
WE5 S.4)EJ.Y U. TOP ff W GRouN3 EL. EP'IWEL. C R O W  WATER C€PlH/U.TDP ff ROCX 

W A  318.74 NOI4E OBSERVERED WA IuA I-ST 
W E  W R  W W T I F A l L  
1 4 0  L W 3 0  INCHES 

ILOttED 81' UYIL; LEFT N HOLEiDUAEXTH 
DBSERVATION #ELL 

EEVATW 

318.74 

307.74 

m4 ' 

D. MIDDLETON 

9.4-U.0 FT S AND~S~UXRAYISH RED 
OORR4/2), FINE TO COARSE, TRACE OF 

GRAYELJ. 
U.0-13.2 FT SILTY CLAY (CL): 
BROWONlyl GRAY (5YR4/U, TRACE OF 
UEDUIU TO COARSE SATID, MOIST, MEDWM 
PLASTICITY. 
BOTTOU OF ElORIVC AT U.2 FT. 

NFSS - CEST OF LUTTS ROAD 

BORUlC ADVAtJCED 
WTH 3.75 Y1. DIA 
IDLOW STEU 
AUGER. 

OBSERVATION WELL 
PISTALLED TO 13.2 
FT DEPTH SEE 
OBSERVATW YELL 
CONSTRUCTION LOG 
FGR DETUS. 

1IE ua 
OY- I68  



MONITORING WELL R M m  *ELL Ho. 
NIAGARA FALLS STOAACE SITE OW-;SA 

DEPTH 

a a -  

14501 

I !  

WEST OF CONTAINMNT SL2P m9 

M Y .  

59.1 

95.1 

29LI 

X4.6 

Z K 7  

276.4 

?rQ 

n3.s 

- 

W m  c w m  
10/9/86 10/21/86 

PREPAaa) BY REF- POYT FOR h C A S U E M 3 T S  

0.LUMXETON TOP OF STAPnESS STEEL RISER WE 



AUGERS. 

APPROXWATELY 2 
FT OF SAfD RUNS 
W IHSUIE AUGERS 
PI TtILS AREA. 



pR(*EcT JOB No. Q E C  tQ l a c  Yo. 

FUSRAP l45G1-115 I OF 1 OW-12B 

51612 E617 90' N/A 
CMKWATES U&LE F F S N  HSG!. B E A M  

GEOLOGIC DRILL LOG 
SITE 

NFSS - EAST OF CONTAINWENT 

T O T M  DEPTH BEPW C-ETEO D W l E R  DRU W E  111) YMEL HOLE S E E  OWEltsLRDEN lFTJ R U K  4TJ 

ACKER AD-2 7' 12.2 N/A 12.2' I 1/4/86 1 I /4/86 EMPIRE SOILS 
CORE ~ m m y m a  CU6 BOXES Sv-y E L T ~ 2 ~ 3 ~ K C  W F D  EL. DEPTwEL.tROul0 WATER GEPIWIEL. TOP OF RCCK 

S U P L E  H U t X  VUGHT/FUL U Y W C  L F f  ?I HOLEiDUAEN;TH LWGfD 811 

WA N/A 55-4 318.93 N m E  OBSERVED - 1 1 / 4 / 6 6  W A  

DBSERVATION WELL JOHN SDLLO 140 L W 3 0  INCHES 
I 

WATER 
PRESylRE 

TESTS 

14 
- 

6 

ELEVATION 

318 .93  

317 .83  

310.13 

306.73 

-K=OUSKY 

- MODERATELY FlRLi WITH 25% CLAY, 

YELLOWlSHBfiOWNOYR6/2) TO 
2 uOOERATE BROWH WR3/4),FlRN TO STIFF. 
- MODERATELY PLASTIC, MOIST, TRACE OF 
;T SILT WITH FEW HARD. SUtiRDUtiGED GRAVELS 

I UP TO 3/4 INCH 114 DIAUETER 
- CLAY BECOUFS GilAYlSH RED (!34/21AT 
5 7.0 FEET. 
- GRAY 15YR6A1, STICKY, WET, SOFT T O  

FWlI,SLIGHTLY SlLTY N PART. 
4 OCCASIONALLY MOTTLED REDDISH AND - YELLOYilSH ORANGE WITH FEW ISOLATED, 

SUMOUHGED GRAVELS. 

I YELLCBISH BROWN (IOYR2/21. MOIST 

 LED PALE 

/ a.8-12.2 FT. CI A Y  (ci I: LIGHT BROWNISH 

I BOTTOM OF BORUJG AT 12.2 FT. 

UDTES 01a 
WATER LEWLS, 
W A T E R  FdIWL 
CtURICTER OF 
D.sLLII&. E7c. 

b W C  AOVAHCED- 
FRGN 0.0 TO 1.0 
FT USitiG 7 W. 
OIA HOLLOW STEM 
FLIGHT AUGERS. 
SAMPLES CGLLECTEO 
AS SHOWII. 

FRO?! U.0 TO 12.2 
FEET HOLE 
ADVANCED WITH 6 
U4CH TRICONE 
ROLLER 61s. 

OBSERVATION WELL 
INSTALLED TO 12.2 
FT OEPTH. SEE 
OBSERVATIOH WELL 
CONSTRUCTICN 
LOG FOR DETAILS. 

AE NO. 

ow- If0 



m m NLL W X T  M. nOLE rro. 
FUR,@ 14501-115 1 OF 2 OW-13A 

S1888.5 E095 goo H/A 

CME 8-45 7' 40.5 0.6 4 1 . 1 '  

CmmaUTES U Y l l E F K U  HtAU. BEARtG 

GEOLOGIC DRILL LOG 
UTE 

NFSS - SWTH OF C O N T A I N K N T  

BEm CQAETED DilLLER W U U U E ~ O L  HQESRE O V E ~ ~ l ~ J  ROCI;FTJ TOTAL W T H  
EMPIRE SOILS 1 0/6/86 1013 1/66 

CmE RELEtDMRIrnJD uT(E Buts S ~ $ I  EL Ty2r sC;Sffi tRCUl0 EL. WPTWEL. GfrOLND WATER DEPTHfiL.TW ff R K K  

W L E  H A L U f R  WWTlfU UZW; LEFf Y HOLEIOUAENXH LDCCEO BY, 
140 L B S A 0  INCHES OBSERVATION WELL A. ATKINSON /JOHN SOLLO 

319.84 NONE OBSERVED - 10/6/86 4 0 . 5 '  1279.34 N/A 57-4 N/A 

ELEVATION 

319.84 

316.84 

312.34 

307.74 

290.74 
289.84 

285.M 
z84.a.1 

HSS - SOUTH OF CONTAINMENT 

WN 
CLAY WITH A FEW GRAVEL FRAGMENTS, 

FRACTURE PLAtiES AN0 ALONG ROOT TUBES; 

S 
T GRAYLLAYEY SILT ALONG APPARENT 
0 t o  

75 

~ ~ ~ ~ ~ ~ ~ ~ ~ A Y  ElECONES SOFT TOWARD BOTTOM OF ZOHE. 

AND POCKETS OF BROWN CLAY /SILTY CLAY 
COLIUON; OCCLSICNAL GRAY AfUl  BROWN SILT 
ZONES AND OCCASIONAL GRAVELLY ZONES 
6.0-16.6 FT.: SUBROUNDED TO ROUNDED 
GRAVEL W GRAY CLAY UATRUC 

25.0-27.0 FT. VERY SILTY ZONE, GRAYISH 
RED I5R4/1) SATLRATED FUQ-GRAINED 

REDDiSH BROrtt4 l lORV4).  WET, VERY 

CONSOLIDATED, TRACE OF CLAY WITH 
I O - K A  DARK GRAY IN4ISUBROUND TO 

FWE- TO UEDUU-GRAII.iED, MODERATELY 

AR GRAVELS Up TO 3/4 N. W 

bBSERvnTlOH WELL 
UUTALLED TO 4U 
FT DEPTH.SEE 
OBSERVATION WELL 
LOG FOR 
CONSTRUCTIOH 
DETAILS. 

80WG ADVAtCED 
WITH 10 U U X  
HOLLOW STEN AUGER 
WITH PLUG TO 
CEPTH OF 18.0 
FEET. 

BORING ADVANCED 
FlTH 7 INCH 
MAUETER HOLLOW 
STEM AUGER BELOW 
L6.0 FEET. 

NSTALL 18.5 FT. 

COtIDIlCTOR CASING 
TO I85 FEET 
DEPTH 

OF a UKH PVC 

\T 27.5 FT. 
IRIUWG EXCOUES 
;LOWER AND 
iLU;HlLY RWUGH. 

ME ua 
OM- 13A 



N T S  

34.0-40.5 FT CLAYEY GRAVELLY SU.1 
(GUI: UODERATE REDDISH BROWN OOR4/51, 

DENSE AIY) WELL CONSOLLOATED, 
WLST,SLWAt&llLAR T O  SUBROUNDED GRAVEL 
LP T O  201 AND UP TO I YCH IN U A W U  
U E , T R A C E  OF CLAY TtLFIWH OUT. 
GRAVELS ARE HARD AN0 DARK GRAY 1115) 

405-4UFT WEATIERED SHALE: DARK 
REDMSH BROWN (IOR3/4). FISSLLE. HARD / 

1 \CHIPS IN WEATIIERED SHALE UATRIX. I BOTTW OF BORUJG A T  41J FT. 
/ 

mMcT Jmw SHEET NO. H Y L  M2. 

OW- 13A GEOLOGIC DRILL LOG FUSRAfJ 14501-115 2 OF 7 - 
qj 1 
!G 
- - 
ss 
2 

5 
2 
- 
ss 
2 - 

RILLUiG VERY 
LOT FMU 35 T O  
I FEET. 

i y f i V A T I c I 4  WELL 
STALLEO TO 41.1FT. 

a.€ Ha 
GY- 1 3 A  



mJEcT Jcm m. Y f E T  M. KLE H a  GEOLOGIC DRILL LOG W R A P  14501-115 1 OF I Oli-138 

WASTE C O N T A l N K N T  51890 E090 goo WA 
UTE NFSS - SMITH OF -MATES U L E F R O U  M R .  B E A K  

o€lxul c m E D  0PJ.m O R U  U U E  Am YMEL nDLE SRE OVERBLRwl IFTJ RCNZ CnJ T O T U  OEPTY 
I 1/3/86 11/3/86 EMPIRE S O I L S  ACKER AD-2 7' 14.0 0.0 14.0' 
CmE LCOVERTBTJX) CWf BOXCS W E S  E L - T C P  OF C*SWG GRW EL. t E P T W E L . G R O l l r 0  WATER WTH/EI. TW OF F C K  

N/A WA 2-55 321.09 320.15 NOEiE OBSERVED - I 1/3/86 14.0' 
YLPLE HrUlER WOOCI/FALL Dsu; LEFT H HOLEiGiLAEE(CTH lLOCCE0 811 
140 LBS/30 INCHES DBSERVATION WELL I JOHN SOLLO 

9 

I 
WATER 

fu€ssuRT 
TESlS 

5 

ELEVATIM 

320.15 

310.15 
309.25 

308.15 
307.45 

. 306.15 

DESCRIPTION ON 
BOfUNG LOG OW-I3A. 

D.9-12.0 FT 
15YR5/2). S O F ~ G I Q Y  PLASTIC 

CL&Y (CL): PALE BROWN 

12.7-14.0 FT CLAY (CL): UOTTLED PALE 
BROU" (5YR5/2) TO PALE fiED (5R6/2), 
IUWT,HICHLY PLASTIC, DENSE, TRACE of 

MSS - SOUTH OF 
WASTE CONTAINL€NT 

1107ES O l i  
W A T E R  L E \ T L S  
W A T E R  FCILAK 
CIURICTER OF 
r n L U C .  nc.  

BORUG AOVAIICED 
FROU 0.0 TO 14.0 
FT WITH 7 VL GIA 
IIOLLOW STEU 
AUGER. 

;PLIT SPOiN 
IAliPLES CMLECTEO 
\T 10.0 AND 12.0 
'1. 

OfiSEfiVATICN WELL 
IHSTALLED T O  14.0 
FT .SEE 
06SSEFiVATKUi WELL 
COI4STRUCTW 
LOG FOR IXTi\LC. 

I€ NL 

oil- 1% 



SIIE 
NFSS - kEST OF LUTTS ROAD 

W T E 3  ANCLEFFSY HoAa BEAWC 

5814 Y152 goo W A  

7 

I I 
Y W  caAnED DFaLEri om. W E  Am M o w  WLE SUE OYLF&RC!€N IFTJ ROCK (FTJ 

CUE 8 - 4 5  7' 4 4 . 7  0. I EWIRE S O I L S  I OR/96 10/27/86 

- 
6 

T O T U  DEPTH 

4 4 . 8 '  

- 

I 

: C M  MCOVERYUTTJ'D 

N/A 

3 

C O N  BOXES wy EL Ty204 sc;SPYi tRQuHl EL. E P T H N .  WUiD WATER CLPlH/EL.TOP W RDCX 

318.98 4.0' /314.98 44 .7 '  /274.28 N / A  1 - 5 5  

5s 

i M L t  nuyER lEuwTfFUL 
40 LES/30 INCHES 

- 

I7 

CISUC LEfr H f (OLEiDU/LEH;IH LOGGED BTi 
DBSERVATION E L L  A.  A T K I N S W  /JGIIN SOLLO 

. .  F T  p A Y  1C1 I: D m  OWN, 
SBTY, SANOY CLAY. 

7.0-9.2 S A I Q  (SPI: FUE TO COARSE, 
WELl GRADED SAND WITH I W t H  BROWN 
AND GRAY UOTTLED CLAY LAYER AT ABOUT 
B.8:SAN.D IS SATURATED. 
9.2-10.0 FT CLAY ICH): STFF BROWN 
15YR3/41 CLAY WITH SOUE GRAY UOTTLIIU;. 
10.0-12.5 F T  CLAY (CHI: BROWN-GRAY 
(SYR5/2), UODERATELY S T F F  CLAY WITH 

12.5-37.5 FT CLAY (CHI: GRAY-BROWN, 
SOFT, S T l C K Y , T W D  CLAY WITH 
OCCASIWAL SAfW A H D  GRAVEL, IUCI1IY 
PLMTIC,SAhD AM GRAVEL ARE 
SUBANGULAR TO SUBROU'UJAND ARE V2 U K H  
N UAXILPYI SUE. 

LSOME SAND AND ROCK FRAGMENTS. 

CLAY BECoL6ES Pd 
ZOlE FROU 30-35 

E GRGdN (5YR5/21 
FEET. 

wl€S u& 
W A T E R  LEVELS. 
W A l E R  MTUIH 
CHuUCi-EEp of 
DRLLIIIC. nc .  

B a a - a T O i i w  
AS G R U U  WATER 
OBSERVATIDH YELL. 

SEE CBSERVATION 
kELL LOCRPPMIT 
FOR DETAILS. 
HUE ADVANCED 
WITH 7 ltl. tIOLLOW 
STEU AUGERS TO 
17.0 F l .  HOLE 
S U B S E W I T L Y  
REAMEO WITH I2 
W. AUGER TO 17.0 
FT THEN 17.5 FT 
OF 8 N D I A  PVC 
C O I U C T O R  CACUlG 
WAS INSTALLED. 

CDIITYUJED I U E  
FRCU 17.0 TO 44.8 
FT WITH 7 u4. 
W L G W  S 1 E l  
AUGER 

C U T T W S  AT 23 FT 
AM HGIlLY 
PLASTC, 
S A T W T E D ,  UEOUN 
EN"' SILTY CLAY. 

M N Q  

OW- 14A 



GE OL OGlC DRILL LOG 
WATER 

J 

--I 

1EVATCw 

283.98 

281.48 

271.40 

2 7 4 . 1 8 -  

r37.5-4L5 FT S T Y  SAt(0 (SMkPALE 
BROWN 6YR5/2 )  DENSE, MOIST, FNE TO 
KEIEDIUUGRANED, SUBAtU;ULAR TO SiAW 
fN A CLAYEY SILT UATRIX OF ABDU 1DL 
FEW LAYER CRAVELS UP TO l/2 !MN 
SIZE. . 

4L5-44.7 FT GRAVE1 LY SAND (GPI: DARK 
REDDKH BROWN (WR3/41. UODERATELY 
STYF,UOLST,DENSE, FUIE TO MEDiUM 
GRARBD. SUBROUNDED SAND WITH ABOUT 
2CU LAYER GRAVEL UP TO 518 U4.N 
MAXIW SUE IN A CLAYEY SILT UATRIX, 
GRAVEL COUPME 15'X (iF SAMPLE COLLECT. 
44.7-44.8 FT WEATHERED, GRAYISH 
WEN, UODERATE HARD. 
BOTTOU OF m u  AT 44.8 FT. 

NFSS - VEST OF LUSTS RDAfi 

LOhER 
'ENETRATIOH RATE 
illti AUGER AT 38 
'T. 

hSERVAlIOH YELL 

.OG FOA W A I L S .  

OLT w. 
OU- 1 4 A  



W T t A .  mscT JOB M. 
FUSRAP 1 4 5 0 1 - 1 1 5  I OF I 

cmraK4TES M L E F R O U  M U .  
GEOLOGIC DRILL LOG 

NFSS - WiST OF LUTTS ROAD 5809 w I53 goo 
m 

OWL W E  A K I  YUXL t m  SIZE OVER~PRDEIY I ~ J  R O ~ (  CTJ BCW -ED D m E R  
IO/26/86 10/28/86 EMPIRE S O I L S  ACKER AD-2 7' 15. I N/A 

TESTS 

H C L E N Q  

OW-14B 

N/A 
i a i u  DEPTH 

15. I '  

BEAK& 

- 

ELEVAlIO 

319.4 - 

304.33 

cw m x m y u x n  CW BOXES wy EL TUJ OT c*sIIc CROUIS EL. EPTWEL. IAOUiD WATER 
320.13 319.43 NOllE OBSERVED WA IuA I-ST 

Y FT: SEE O l 3 - & ~ ~ ~ 0 ~ ~ l N  t i o w c r  
UlTH 7 IN. DIA 
HOLLOW STEU AUGER e FROU 0.0 TO a.0 

DEP1H:EL. TOP OF ROCK 

N/A 

P.0-14.0 FT CLAY (CLk PALE BROWN 
ISYR5/2) WITH UOTTLED ZDNES OF LIGHT 
BROWNISH GRAY (SYR6/1) TO LIGHT BROWN 
(5YR5/6). MOIST, HIGHLY PLASTIC, DENSE 
WITH APPROXIMATELY 2oZ VERY FIfC TO 
COARSE SAND At40 GRAVEL UP TO 314 IH. 
W NAXIUUM SIZE. GRAVEL ARE GRAY "4) 

\AND SUBANGULAR T O  SUBROUNDED. 

BOTTOM OF BORING AT 15.l FT. 

- 

! 
- 

S W L E  W E R  Y001T/FUL uplt LEFT N H O L E i W * A E N X H  
140 L W 3 0  INCHES DBSERVATION WELL 

'T. 

LOttED BY1 

JOHN SOLLO 

?UStlED 3 Ill. 
SHELBY TUZE FROM 
10.0 TO 12.0 FT. 
CCI4TUlUED WITH 
AIJGER TO l5.1FT. 

OBSERVATIOtI WELL 
INSTALLED TO 15.1 FT. 
SEE OBSEFiVATIOtI 
WELL CONSTRUCTION 
LOG FOR DETAILS. 

tw *a I C'J-I48 NFSS - M S T  OF LUTTS ROAD 



' GEOLOGIC DRILL LOG I-= FWAP 

I I -- ... .. 
CQPLETED WaJm DfU.l ME A y 1  YCLHL HOLESUE O V E M R D € N ( F T . l  R W Q T J  TOTAL W T H  EpDl 

CU€ 0-45 7' 44.6 a. 9 45.5' 10/8/86 10/29/86 EMPIRE SOILS 

DfPlH/EL.TOP (Y RDCK CUE EEu1VERYu-lJ'P ffi UICUNI EL. DEP1WELI;ROurD WATER 

44.6' /27 4 . 2  4 WA 318.84 NOIiE OBSERVED - 10/8/86 
SLLPLE n*yyR K I M I / F U L  CISm; LEFT N HDLEIMI*AEH;IH Loctm 811 
140 L W 3 0  INCHES DBSEEVATION E L L  A. ATKINSON 

OXJKIIUTES UTC: 

51039 HI53 NFSS - kEST OF LUTTS RDAD 

NFSS - VEST DF LUTTS ROAD 

b S L E F R D U H L R R  B E A M  

w N / A  

WTES w 
W A I E R  LEVELS. 
W A T E R  REltRlC 
OLJRACTER Of 
mw. E l t .  

miNC QVAN€Ell 
YlTH 7 Ik IiOLLOW 
SlEU U E R  TO 
17.5 FT. HOLE 
TIlEti REAUED 
WITH12 N. AUGERS 
A N D  I8 FT OF 8 
itL DIA. PVC 
COt4DUC.rGR C d W G  
PiSTALLED. 

)FULLER UlDICATES 
:tIAt&E U4 
M I L L P L  

XE M a  

OW- I5A 



GEOLOGIC DRILL LOG 

5 
- 

- 
99 

62 

50 t 
- 
- 

WATER 
REsllR 

TUTS 
ELIVATDII  

283.84 

276.54 

275.34 

274.24 

273.34 

FWAP 114501-115 I ; 

39J-42.3 FT UOMRATE BROWN 6YR4/4 )  
TO NODERATE RED-BROWN (IOR4/61, FINE 
TOCOARSE SILTY SAND AM GRAVEL,WET, 
M A I N S  SUBROLUUJ TO ANGULAR 
42.3-435 F T  UODERATE BROWN (5YR4/41 
TO UODERAT RED-BROWN aOR4/61, COARSE 
SANDAND GRAVEL N A CLAYEY S L T  
UATRIX,DRY TO M I S T .  CRAWS 
SUBROUNDED TO ANGULAR.SOME 
GREENISH-GRAY (566A) U O T T L M  
PRESENT. 
435-44.6 FT DARK R E D D M  BROWN 
llOft3/41,SBTY FIN€ TO E M U  SAND. 
LITTLE FINE TO UEMUM GRAW,DRY. 
44.6-45-5 F T  SHALE; DARK REDDISH-BROWN 
UOR3/41 AND G m k G R A Y  UOTTLED 
[5cb/U, VERY SOFT, SEMRELY WEATHERED, 

BOTTOM OF BoR!NG AT 45.5 FT. 

NFSS - VEST OF LUTTS ROAD 

Bwpu; C W L E T E D  
AS DBSERVATW 
WELL. SEE WELL 
COIIPLETW W D R T  
FOR DETAILS. 

39.1 FT DRILLING 
INOICATES C H A M  
Of FaRUATION 

USED A 3M1 L B  
H A U M R  D U U G  SS 
SAUPLE *I0 AND 
.L 

BSERVATIOH WELL 
NSTALLUI  TO 4 5 5  

H-SMIPLER ADVANCE 
NDER STATIC 
EIM OF HALlilER 

LEII(L 
OW- 1 %  



Jra MI. I J f E T  H). PROSECT 
F U S R A P  14501-1l5 I OF I 

~ U l t l f F R D Y I W .  I UYIFmNATEs 
GEOLOGIC DRILL LOG 

r r  

IL NFSS - E S T  OF LUTTS ROAD I-- ~~ S1034 W152 I 900 1 WA 

HOLE Ha 
OW-15B 

B E A R M  

I 
EaPLnm W L r n  w U U E  Am nmu 

.. 
I 

HDLT SQX OVERBJ7OEY lF lJ  R M (  QTJ 

E W l E  S O I L S  ACKER AD-2 7' 12.0 W A  
.w 
1/29/86 10/29/86 

2 
- 

TOTAL DEPTH 

12.0' 

1 

TCE F&cnKRYQIJII 

N/A 

IEWATW 

318.82 

COFlE BOxES s . y g  E L . ~ L P  y CaEWC tROol0 EL. C€PlWEL.tROLWD WATER NPlH/CL.TOP Cf ROCK 

320.12 310.02 NONE OBSERVED N/A 
N/A 2-5T 

306.82 

MLE H W R  #lXHf/FIU 
10 LW30 INCHES 

L 

LOCeED BTI CSlW UFT W WEiC4AAEH;'IH 
D. MIDDLETON OBSERVATILW WELL 

'140-12.0 FT S I L T Y  CLAY (CLkGRAYISH 
RED(IOR4/2), UDlU PLASTICITY,MOIST, 
OCCASIONAL PIECE OF FINE 
M A V E L ,  SUBRGLUDED. 
BOTTOM OF 0MIltC A T  i2.0 FT. 

I 

c 
NFSS - g S T  OF L U T T S  ROAR 

I ~ R I ~ ~ I G X ~ ~ E  b- 
J S U 6  3.75 K 
)IA HOLLOW STEM 
U E R .  

U L B Y  T U E S  I 
4HD 2 }JOT FUSHED 
U l L  LEIGTH DUE 
i 0  PEBBLE TO 
:OtibLE S U E  
3OCKS U4 M OF 
TUBES. 

BORWG COIIPLETED 
AS OBSERVATION 
WELL. SEE k E L L  
COMPLETION REPORT 
FOR DETAILS. 

Ha 
OW-156 



/ 

Fm.€cl .Mn M. Y m  IQ GEOLOGIC DRILL LOG FUSRAP 14501-115 I OF 2 
KLE NQ 

OW-16A 
m aWmuN WtlEFROUKStR 

WSS - E S T  OF LUTTS RDAD Sl212 Y159 900 
B E A M  

N /A  
c a & w x n  MILLLR om UE 110 m m  HOLE SRE O V U E Q R D W l F T J  

CWE 8-45 7’ 45. I EbPlRE SOILS 
Elam 
1 0/9/86 1012 1/86 

UEVATIW 

316.78 

R K X U T J  T O T U  DEPTH 

0.1 45.2’ 

314.70 
313.98 
313.28 

311.78 

3 0 9 . 4 8  

283.78 
E 

I 
mE RCOMRYQ’IJ’D 

WA 

. .  F 1  C l A Y  Kt-01 GRAY-BROWN 

I I I 

CORE BOXES L T ~ 2 0 q 6 c ; S f f i  CRouIO fl. cLpTWEL.[XoW WATER DEPlII/EL.TW OF ROCK 
318.78 5.5’ /313.28 45.1’ /273.68 IUA 1-55 

W R 4 A  CLAY. 
4-6-55 FT S L T  (I1I):PLNKlSH BROWN 
I5YR5/21 SHT TO 5.3 FT, YELLOWISH TAN 

557.0 FT CLAY I l l ) :  BROWN &YR4/4) 
, U O Y R ~ ~ S U . T  FRDU 5.3 FT TO 5.5 FT. 

i M L E  H m  WMlFUL UYY; LEFT N HOlEiOUAEWIH 
40 LBS/30 INCHES OBSERVATION WELL 

,SLTY CLAY WITH RED AND GRAY MOLLTUIG. 
7.0-9.3 FT SNQ (SMI: OARK BROWN 
L5YR3/3), SLIGHTLY SILTY SATURATED, 

9.3-34.9 FT CLAY (CHI:SOFT, STICKY, 
El CLAY WITH SUBROWED TO ROUNDED 
GRAVEL COuuoI4; BROWN TO GRAY BROWN 
(5YR5/2) TO ABOUT 10 FT, GRAY BROWN 
EYR4/11 BELOW 10 FT. 

\FM TO LlEDUJU SAND. 

LOGCED BYi 
A. ATKINSON 

MGH PERCENTAGE OF ROCKS At(O GRAVEL. 

OCCASIONAL T I M  RED BROWN CLAY LAYERS. 

NFSS - #ST OF LUTTS ROAD 

IOLE ADVWICED TO 
9.5 F T  USUIG 7 
tLDIA HOLLOW 
S T U  AUGERS.IlOLE 
[HEN H A M D  
1019.5 FT USING 
2 IN. AUGER. 
:IUff-RM 
IIANETER PVC 
X4B)UCTDR CASliIC 
X H 4 0 )  INSTALLED 
ro 20.0 FT. 

a f w ,  
OU- 16A 



GEOLOGIC DRILL LOG 
IATER 

PysSuE 
N T S  

65 

UEV&lIoII 

203.78 

281.76 

279.26 

276.78 

8 273.58 

34.9-37.0 FT SILTY SAND (SM): VERY 
FIHE; SUBROUNDED GRAVEL tN RfD BROWN 
(IOR3/6), SILT, VERY FINE SAM UATWX. 
37.0-39.5 FT SAF(D/GRAVEL (CUI: 
SUBRDUNDED,UEDlUU TO COARSE S A M  AND 
FINE GRAVEL. 
39.5-42.0 FT SICT/SAND (SM): STKF. 
VERY DENSE,MD BORlN (5YR3/4)SlLT AND 
VERY FLNE SM WITH SOLIE U E D W  TO 
COARSE SAND AND GARVEL. 
42.0-45J Fl 31 f l y  Cl AY /CLAYEY SLZ 
(CL/YL): Ru) BROWN S L T Y  CLAY /CLAYEY 
S L T  CONTAlNUiG LARCE F R A W T S  OF GRAY 

NFSS - MST OF LUTTS ROkD 

SAID AM GRAVEL 
RIMS LNTO AUCW. 
HAS TO BE FLUYiED 
WT PRIOR TO 
S W L U L  

W R V A T H j l 4  WELL 
DLSTALLED TO 44.0 
FT DEPTKSEE 
O B S E R V A 7 U  WELL 
CONSTfillcTlDN LOG 
FOR MTAHS. 

LE la. 
OW- 1 6 A  



GEOLOGIC DRILL LOG 
I 1 I 

m -1F3 W E F R O U H O R I Z .  

51211 Y153 900 

ACKER AD-2 7' 13.2 N/A 

EBSS - EST OF LUTTS ROAD 

ECUY c m m  DRLLER DRU W E  Am y m l  HOCE SIZE OVEILBUROEIltFlJ R W C T J  
I 0/22/86 io /22/a6 EWIRE SOILS 

I-== 
B U M  

N / A  
T O T U  DEPTH 

13.2' 

FWAP 

I 

CmE #COYERYCTJD 
N/A 

Jca No. Y a T  Na W E  110. 
114501-115 I I OF I I OW-168 

I I I I 
WE5 S.4)EJ.Y U. TOP ff W GRouN3 EL. EP'IWEL. C R O W  WATER C€PlH/U.TDP ff ROCX 

W A  318.74 NOI4E OBSERVERED WA IuA I-ST 
W E  W R  W W T I F A l L  
1 4 0  L W 3 0  INCHES 

ILOttED 81' UYIL; LEFT N HOLEiDUAEXTH 
DBSERVATION #ELL 

EEVATW 

318.74 

307.74 

m4 ' 

D. MIDDLETON 

9.4-U.0 FT S AND~S~UXRAYISH RED 
OORR4/2), FINE TO COARSE, TRACE OF 

GRAYELJ. 
U.0-13.2 FT SILTY CLAY (CL): 
BROWONlyl GRAY (5YR4/U, TRACE OF 
UEDUIU TO COARSE SATID, MOIST, MEDWM 
PLASTICITY. 
BOTTOU OF ElORIVC AT U.2 FT. 

NFSS - CEST OF LUTTS ROAD 

BORUlC ADVAtJCED 
WTH 3.75 Y1. DIA 
IDLOW STEU 
AUGER. 

OBSERVATION WELL 
PISTALLED TO 13.2 
FT DEPTH SEE 
OBSERVATW YELL 
CONSTRUCTION LOG 
FGR DETUS. 

1IE ua 
OY- I68  



MONITORING WELL R M m  *ELL Ho. 
NIAGARA FALLS STOAACE SITE OW-;SA 

DEPTH 

a a -  

14501 

I !  

WEST OF CONTAINMNT SL2P m9 

M Y .  

59.1 

95.1 

29LI 

X4.6 

Z K 7  

276.4 

?rQ 

n3.s 

- 

W m  c w m  
10/9/86 10/21/86 

PREPAaa) BY REF- POYT FOR h C A S U E M 3 T S  

0.LUMXETON TOP OF STAPnESS STEEL RISER WE 



AUGERS. 

APPROXWATELY 2 
FT OF SAfD RUNS 
W IHSUIE AUGERS 
PI TtILS AREA. 



I GEOLOGIC DRILL LOG r 2 I OW-17A I 
UTER - I I 
TESTS i 

I= ~ 281.9, 

278.99 

- 276.49 

f 31.0 
CtlAHCIE D R e L  fUGS 
MTH HClE AT 
ABOUT 363 FEET. 

MI A FEW F W  ROQ( FRAGUEKIS. 

40.0-42.5 FT SHAIE; HIGHLY WEATHERED 
TO D E C W O S E D  fED W E .  

I BOTTOU OF B W C  A 1  425 FEET. 

IBSERVATION WELL 
W A L L E D  70 42.0 
T. SEE OBSEAVATION 
l3.L COHSTRUCTIOH 
06 FM ETAILL 

I NFSS - E S T  OF LaTS ROUl  t f m .  

ow- 1 7 A  



GEOLOGIC 0 pRp.EK .m Io. YEET HOLT ua ?ILL LOG FUSRAP 14501-115 I OF 1 OW-17B 
I 1 I I 

i l lE  M(yIMTES UYllEFRlWHORlL B E A M &  

51422 W154 goo WA NFSS - YST DF LUTTS ROAD 

40 L8S/30 INCHES I OBSERVATION WELL I A. ATKIWSON 

I 

- 
i 

Ezi 

7 

ELEVATION 

318.85 

14.5-16.9 FT CL A Y  ICH): SiIFT, STICKY, 
WET GRAY CLAY. 

OF WWC AT M.9 FT. 

NFSS - S S T  OF LUTTS ROAD 

UUIES OH 
WATER LEVELS. 
WATER RTWL 
ClURlCTER OF 
WLM. ElC. 

BSERVATKJN WELL 
STALLED TO 16.9 
T DEPTkSEE 
BSERVATIOI4 WELL 
OIUTRUCTION 
OC FOR DETAILS. 

LE Ha: 

OY- I 7 8  



VERyflFa GRAINED WITH ABWT 10% CLAY 
SQF P A R T C L E S  AND D-K% SMALL 
SUBWHGUAR TO SLWRDUIR#0 GRAYUS, 
GEMRALLY DEHSE TO WE. 

6W2)  M 0 T T i S L R ; H T L Y  mr AND 
YELLDlltU1 H PART. SATURATED, W l Y  
W E ,  MOMRATELY PLASTIC, WITH ABOUT 
61 UlBANCULAR TO S L I B R W D .  

WSS - WEST of LLlTTS ROAD 

WE ADVANCED 
WITH 7 R(CH HOLLOW 
STEU AUGER 

S M L B Y  TUBES 
'USHED AT 9.5. 
80,AMI 295 
TET. 
DRaL NTTHGS 
BECONE SAlURATED 
AND MUCKY AT 8.5 
FEET. 
M I L A H ;  SLfGHGHTLY 
RouGIi FROM 125 
ro R.O FEET. 

ORPLMC BECOMES 
EASIER A T  n.0 
FT. 

--- 
XE M 

OW- I8A 



GEOLOGIC DRILL LOG 
1 - 

M A T K I  

284. 81 

281.2f 

212.88 

272. OE 

OCCAs)(Hw COARSE SAND AEB) GAAVELS UP 
TO 2% SAND IS FIE TO MEW 
GRAM0 AFlD UBAHGUAR GRAVELS ARE 
SLIBR(#MMD GRAY WTH A UAXMubl SQE OF 
IIMH. TRACE OF CLAY TtROUGlUXfl. 

147.0-478 FT. SHALE: WEATWED. 
MOMRATE REDMSH BROWN (IoR4/6), 

FISSLE. MODERATELY HARO. 
BOTTOU OF BOfWG AT 4 7 6  

MGHLY m1m TO DEcmED, 

H S S  - WEST 
~~ 

DF LUTTS ROAD 

VERY S L M  
DRtLbn; AT 36.7 
F1.GRAVEI-S A H D  
COBBLES MAKES 
[IRILLNG ROUGH. 

OBSERVATION E L L  
NSTALLED. SEE 
OBSERVATtON ELL 
LOG REPORT FOR 
COMTRUCTrn 
OETNS 

Ern 
Ow- 18A 



c 

m c T  m m. y E T T H 1  -NO. 
FUSRAP 14501-115 I OF I OW-I8B 

CmPmuTLS rrrCLErmII(Re =A% 

GEOLOGIC DRILL LOG 
m 

Ram COWIETED mLER M I L L  W E  Am u r n  9 0 0  MA 
S1614 W155 H S S  - E S T  OF LUTTS ROAD 

HQE SIZE OVEWLROEN IFTJ ROCX FTJ TOTM DEPTH 

16.6' N/A 16.6 7' ACKER AD-2 I0/30/86 10/30/86 EMPIRE SOILS 
C€PTH/EL.TOP ff ROCK t[RE RCOVERYFTJX) C f l 5  BOXES UMlIS ELTW ff USsHI,  M a n 0  EL. oEP7WLI;Rou(O lATER 

H/A WA 2-55 320.76 

i. 

319.64 8.0' /311.64 

.Am 
PRESSURE 

TESTS 

N/A 

- 
fXVATr [H I  

319.64 

306.64 

$04.84 

103.64 
103.04 

HOLE ADVAKU) 
FROM 0.0 TO 16.6 
FT R l l H  7 bcDU 

4_ = 10/30/86 
CUTTHCS B E C M  
VERY L(0tST AT BO 
FT. 

'0.0-14s FT SLT (UL): GRAYISH RED 
ooR4/21, FRM, WET, MODERATELY 
CONSMDATED VERY FINE SAMl  MAKES Up 
20% WITH FEW (5'Z GRAVELS Up TO V2 
RLN MA. 
14.8-16.0 FT SAND (SMkDARK RU)DISH 
..-.----- EROAN MR3/4).FlHE-CRAIMD, - ~ 

SLKXT M T T E R  OF 
ALJGER AT t2.5 FT. 

SPLIT SPOON TAKEh 
FROM 0.0 TO I65 
I-T 
t I. u m k , w l  I ,  SILTY WITH ABOUT 20% 

SUBANGulAR GRAVELS lip TO V2 IN.# 

16.0-16.6 f T  CLAY WIr EROWNlSH GRAY 
[5YR4/n. WET, S f f  T. KIGHLY PLASTIC. 

' 

TRACE OF 5117, TRACE OF mRIM TO 
COARSE GRAMD SAND. 

BOTTOM OF BOFMG AT 6.6 F7. 

OBSERVATIOH WELL 
WTALLED TO 16.6 
FT, SEE 
OBSERVATION WELL 
CONS'TRKTON 
LOG FOR DETALS. 
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MONITORING WELL CONSTRUCTION LOGS 
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- 

0 

B II 

'I 
I 

I 
I 
I 

I 
I 
L 

I 
I 
1 

I 
1 

I 
I 

I 
I 

I 
I 

I 

t' 

I1 II 

%PC 



MONITORING WELL 

' . W - U S ! L T Y  SAM 

pRo.EEcT mL Mo. 
OW-18 NIAGARA FALLS STORACE SITE 

11-1 I 

JOB m 
14501 

PIPE, EENTDm PaLm 

SITE COWNATES 

WEST OF WASTE CONTAINMENT 

-I I -  I I I 

51110 E005  

- I  I - I  

3EtllN 

6.0' 

0.0- 

*13' 

62,' 

&I' 

1.V 

- 

COYPLETED PRfPArQ BY RUEIWCE PDNT FOR KAYIFIOIEWTS 

U V .  

9/30/86 10/23/86 A. ATKINSON/D.MIDDLETON TOP OF STAINLESS STEEL RISER PIPE 

93.3 

9 6 2  

:nJ 

SL3 

ic9.c 

1041) 

SC2.6 

2c2.3 



MONITORING WELL m.€m rrEuu0. 

OW-ZA NIACARA FALLS STORAGE SITE 

"YCIPKL MI rw w y l - i s  - - -. ~~ ~ 

9/18/86 10/23/86 A. ATKIMON/D.YIDDLETON TOP OF STAINLESS STEEL RISER PIPE 

14501 

1'-4(L7', a A Y  

-~ 

WEST OF WASTE CONTAINMENT 

I 
I 1  

I 
I 1  

I 
1 1  
I 

I 1  
I 

I 1  
I 

I 1  

+ty 

*uo' 

0. w 

to' 

'LT 

39.4 

31,4  

:02 

2 3 7 5  

2-7 

275.4 

174.0 

113.4 



MONITORING WELL m.€m 8ELL w. 
ow-20 NIAGARA FALLS STORAGE SITE 

1'-2(20, C U Y  

14501 WEST OF WASTE CONTAINMENT 

EL€V.- TOP DF 

5924 EOOZ 

I 
I 1  
I 

1 1  
I 

I 1  
I 

X I  
I 

1 1  
I 

1 1  
I 

I 1  
I 
I 1  
I 

I 1  
I 
I 1  

X I  
1 4  

BEGUN 

9/29/86 

.:I I 

COYRETOD BY R E F W E  WNI Fa9 U3WRfELIEKTS 

9 / 2 9 / 8 6 A. ATKINSON/D.MIDDL€TON TOP OF STAINLESS STEEL RISER PIPE 

05' 

w 

U V .  

99.2 

36.9 

Jnz 

:u 

m7 

lCQ.7 

m 

2 9 9 1  



mscr 'raL rr(l 

NIAGARA FALLS STORAGE SITE 1 OW-3A 
MONITORING WELL 

JIB m. SITE C O ~ N 4 T E S  

5731 E026 14501 NW CORNER OF WASTE CONTAINMENT 
BEbw COYRETED PREPAiED BY REFERENCE W T  FWI - S u m s  

TOP OF STAINLESS STEEL RISER PIPE 9/19/86 10/23/86 A. ATKINSON/D.YIDDLETON 

1.0,- 4 9 ' l a A Y  
I 

I I  
I 

I 1  
I 

I I  
I 

I 1  
I 

I 1  
I 
1: 
I 
1 1  
I 

1 1  
I 

1 1  

36.9 

2.90.4 

2771  



R I O S C T  

HIAGARA FALLS STORAGE SITE MONITORING WELL 

9/25/86 1 A.ATKINSON/D.MDDCETON TOP OF STAINLESS STEEL RISER PIPE 

lELL w. 
OW-38 

E'-O.C'i SLTY Qll 

LT-IWs a A Y  

W T H  

*tn 

*UY 

arr 

u' 

4 2  

h5' 

95' 

15' 

6.1 

6.U 

ELEV. 

93.2 

36J 

56.0 

:El  

$09.7 

,04.7 

03.3 

O L Z  



I 1  

1 22.0' - - I - \ '  

-I I 

I 4 



mscl .uLm 

'G'iSdNU SLT 

son H). 

' 4 . a . I  CUI 

SKE IcomlUrES 

- I  I 

14501 NORTH OF WASTE CONTAINMENT 

I 

5721 El77 

'm 

0.w 

W N  

u 

CWRETED A I E P A E L I  81 REFEftENCE FWdT FOR IEASURYEWTS 



MONITORING WELL rGL Ho. m.Em 

OW-% NIAGARA FALLS STORAGE SITE 

.O'-R.O'a CLAY 

--c 

J10 M. 
14501 

K P T b  

*US' 

+2-yI' 

0.0- 

LO' 

5 3  

7.5' 

95' 

45' 

I T  

1.0, 

- 

m UlCFlDlWITES 

NORTH OF WASTE CONTAINMENT 5564 E232 

U L V .  

9/26/86 I 10/20/86 1 A.ATKINSON 

37.1 

314J 

1h6 

JC16 

3C7.6 

m2.6 

iaz 

JoO.1 

TOP OF STAINLESS STEEL MSER PIPE 



a m  R m d C T  

MONITORING WELL NIACARA FALLS STORAGE SITE OW-5A 
108 M. SITE CQWQIUTES 

5564 E229 14501 NORTH OF WASTE CONTAINMENT 
ECUN C O M R E T m  PWAm 81 R L F W C E  wtn FW h € A Y J t X K K I S  

10/20/86 A. ATKINSON/D.MIDOLETON TOP OF STAINLESS STEEL RISER PIPE 9/18/86 

'+.5'# CRAVEL N U A Y E Y S L T Y  UATRX 

- 4 4 3 ,  swu+ 

I 
1 1  
I 

I 1  
I 

I 1  
I 

I 1  
I 

1 1  
I 

I 1  
I 

I 1  
I 

n.w 
TYPG R E N T M  RLLETs 

2?0' 

I I  

U V .  

97.1 

34.0 

ID01 

!%: 

3 9  

'9 

3.1 

za 



vmm Fmxn 
OW-6A MONITORING WELL HIAGARA FALLS STORAGE SITE 

f m T E S  ma no. I srn - 

51709 030 14501 SOUTH OF WASTE CONTAIMEtdT 
P R P A r n  81 REFUWCE WM FOR YIWREyKlS KCUN CWRETEO 

9/17/86 10/15/86 MTKINSON TOP OF STANLESS STEEL MSER PPE 

.S'-U.&,, S1LT 

.6'-271Ya CLAY 

'.O'-X5'~ ( U Y E Y  SLT 

aEv. - TW ff USm 322.54 

20.0' 

z2.c 

m.r 

39B' 

(0.2' 

ELEV. 

3 x 4  

36.4 

293.4 

237.4 

3 . 3  

2a.o 

279.6 

2792 



MONITORING WELL 

1- Elm. - 

=u wo. pRO&cT 

OW-68 NIACARA FALLS STORAGE SITE 

E P T H  

+W' 

*Lw 

a0 Ha 

6.0, 

8.V 

0.3' 

SiK COLF(OIN&TES 

I 

14501 SOUTH OF WASTE CONTAINMENT 

="- I 
51712 U32 

39.4 '  

96.5 

1C.d 

:3 .4 

BEUlN C C U R m o  PmwErJ 8T REF€RENC€ WNT FIM h43yI-S 

10/2/86 10/15/86 A.ATKINSON TOP OF STAINLESS STEEL RISER PIPE 



m.Em I r nLnK I MAGARA FALLS STORAGF ZlTF MONITORING WELL 
Joam 

~ 1 uw-in 
m C l D U l K 4 T E S  

5'-29.0,1 U A Y  

14501 SOUTH OF WASTE CONTAINMENT 

I1 I I  I 

9867 5419 
1EW# 

9/16/86 
C O y F U E D  W A R 3 3  BY REFUUCE WWI F O  WYJEKZIIX 

10/15/86 A.ATKINSON 



MONITORING WELL mscl W U  NO. 

OW-70 MAGMA FALLS STORAGE SITE 

O-EY. - 

14501 SOUTH 0-F WASTE CONTAINUENT 

TW 

S1870.5 E4195 

cf R Y R  

B E t w  

9/3o/a6 

9969 

C W F L E T m  RW'ARED BY R E f W  PCWT KII b&ASWCUXLS 

IO/K/86 AATKINSON TOP OF STAINLESS STEEL RISER PIPE 

.5'-RO', CL4Y 

+LTY 

T U 9 '  

I 

0.w 

23' 

l i  

CRA:C46.12101TB.DCN I I 

c 



mm 
NIACARA FALLS STORAGE SITE MONITORING WELL WELL w. 

OW-8A 

aEv. - 

14501 

OEPTH 

+W 

EAST OF WASTE CONTAlNHWT S818 E6M 

u V. 

X1.4 

9 3 . 4  

IECW 

11/10/86 

Ah3 

236.9 

TM.7 

C o Y R m D  r n A r m )  BY REFU&NI I  PaDlT FIX U3W-S 

ll/U/86 J.P.SOLL0 TOP OF STAINLESS STEEL RtSER PlpE 

7 1 4 . 4  



MONITORING WELL mm Wu No. 

NIAGARA FALLS STORAGE SITE OW-8E 

REV. 

118 u). 

14501 

- TCP a 

Sm CnmUTEs 

EAST Of WASTE C O N T A M N T  s e z  E ~ Z O  

RNR 

fl/ll/86 I M / 8 6  
- 

DEPTH 

4 5  

+L4T 

0.0' 

4Jl' 

Z@' 

4.v 

55' 

35'  

.9' 

LW 

J.P.SOLL0 TOP OF STAINLESS STEEL RlKR WE 
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RmEfT r m n a  

YIE M 

6'-M, U A V  

m C n m m U T E S  

S W M  c*suc I 
I 

14501 EAST OF WASTE CONTAlNlKNT 

I !  

sK)18 E6M 
lEtw 

11/8/86 
CWFLnELl  P R E P A K D  BY R E F W E  Pclyl FOR U E A 3 J S M 3 l S  

R/8/86 J.P.SOLL0 



MONITORING WELL m m  Ram 

01-98 NIAGARA FALLS STORAGE SITE 
a m. 

14501 
rn C n ~ n A T E S  

EAST OF WASTE CONTANUENT SUI3.5 E620 
u u n  C C U R m o  m A R D  BY REFLRiNG WM FOR MEASUFsX3dTS 

II/K)/86 il/10/86 J.P.SOLL0 TOP OF STAHLESS STEEL RISER PIPE 
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11 I 

RE Nl 
14501 

I 1  
I 

1 1  
I 

I 1  
I 

I I  
I 

X I  
I 

1 1  
I 

1 1  
I 

SITE CO(ISaMTES 

EAST OF WASTE C O N T W E N T  

REV. - 

IEma 

I .  I 

REFERNE w)sI FW YIUIRoEKlS CQIR€5l PKPAW BY 

+is 

OW 

4 0 '  

Is' 

u 

!--ti- - I  ' I 



PROXCT 

NlAGARA FALLS STORAGE SITE MONITORING WELL 

W-Wr GRAVELLY C L A E V  SLT 
'U BAm 

K L L  w. 
OW-IOB 

la -20LTt  a*? 
RAY 

nola SIT€ 

14501 EAST OF WASTE CONTAlNHENT 

n- 

CamMATES 

51214 E620 

I 
11 
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I 1  
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I 1  
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I !  
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1 
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I I  

E m  uyFl.ETm P ( 1 E p I F a  87 

11/7/86 R/7/86 J.P.StUl.0 

ww CASH: I 

REFEshutE PCUl FQ3 U S U E U Z N T S  

TW OF STAINLESS STEEL RISER PIPE 

s m o l  a XREEk L 

DEPTH 

w 

a' 

aG- 

413' 

Q.U 

W' 
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MONITORING WELL m o m  m W 3 .  

NIAGARA FALLS STORAGE SITE 0W-IIA 

I - T C P  OF FLTER PACK A -1 , - - I  I FLTERPACX 

m m. 
14501 

Sm COLRDYATES 

EAST OF WASTE C O N T A I W T  949 E624 

1i/s/86 1 o m 6  d.P.SOLL0 TOP Of STAINLESS STEEL RISER WE 



mL7 W E L L  No. 
ow-118 MAGARA FALLS STOiiACE SITE 3lNG WELL 

11814 m UIlTUlMTO 

11/5/66 n / 5 m  

51414 E624 14501 EAST OF WASTE CONTAIWENT 
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J.P.SOLL0 TOP OF STAHLESS STEEL MSER PPE 

146. I210*I!B.DGN 

4Lr 
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m.- TCP a RIPR clwt =.a 



raLm mEC1 

OW-tZE MONITORING WELL NIAGARA FALLS STORAGE SITE 
I mmruis m m. Ism - 
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MONITORING WELL 
- 

siw.5 EOF~ I 14501 SOUTH Of WASTE CONTANLBNT 
iE!am UYRfFED p(IEpm 81 W€ROCE P W T  Fm U A S U A E Y Y I S  

l0/3/86 IOAV86 J.P.SOLL0 TOP OF STAlMESS STEEL RlSER PlpE 

RfOJEtT m . L  ta 
MACARA FAUS STORAGE SITE OW-13A 

Y-54.0'1 Y T T  S A M  
TO W Y  tRAWED,SW€ ORAYELS 

-1- 

laI1l 



I 
X I  

I 
1 1  

I 
I 1  
I 

1 1  
I 

1 1  
1 

W T H  

4s 

+c4Y 

RC 

-I 1 - 1  \ l  I 6.V 

~ U V .  



MONITORING WELL 

- 
I 
I 1  
I 
I 1  
I 

I 1  
I 

I I  
I 

I I  
I 
I1 
1 

I 1  
I 

X I  
I 
I 1  
I 
I 1  
I 

jI 
I 1  
I 
I 1  
1 
I 1  
I 

1 1  
I 
I 1  
I 

1 1  
T 
I 1  
I 

I 1  
1 

I 
1 1  
I 

1 1  

r r  
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1 
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W T Y  
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nr 
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