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INTRODUCTION:

Radioactive waste products from work associated with the early years of
the nation’s atomic energy program at Linde Air Products, Tonawanda, NY,
are suspected to be in the Tonawanda landfill. The Procedure used to
identify the nature and extent of DOE wastes in the Tonawanda landfill is
defined in the and al 513 lan for the Town o onawand

Landfill (September 1994)

Investigations of the landfill have been performed since 1960. In 1991,
DOE requested Oak Ridge National Laboratory (ORNL) to conduct a
radiological survey of the landfill. The survey included surface gamma
scans, gamma exposure rates at 1 m above ground surface and at ground
surface, 132 systematic soil samples taken at selected surface [0-15 cm
{0-6 in.)] and subsurface [15-46 cm (6-18 in.)) locations, and 42 biased
soil samples (up to 76 cm (30 in.})] at 14 locations shown to have
elevated gamma exposure rates. HNo deep sampling was performed.

The present effort used borehole sampling to define the maximum depth cf
radiological contamination. Sediment and surface water samples were
collected to complete the characterization. In addition, water was
sampled when encountered in drilling boreholes. The areas chosen for
sampling were based on historical data and samples were analyzed for
radiolegical and chemical contaminants,

METHODOLOGY :

The work was performed in two stages. 1In Stage 1, a state Plane Grld of
the landfill and mudflat area was established. Flve deep boreholes

" (based on historical data of suspected contamination} were marked,
utilitjies were verified, and an exclusion zone was prepared. . See
“Attachment A for Borehole and Surface Water[Sedlment 1ocat10ns
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‘A total of flve boraholes were drilled or hand augered (Borehole 5)

.to the depth of undlsturbed natarial. Orilling logs are presented =
"ln A:tachnant B. - : : .

Scil vas collacted contlnuously with a split-spoon sampler except
for the following; Borehole 5 was sampled with a hand auger and
_Borshole 4 encountered water, preventing recovery in some intervals.

bownhole gamma surveys were performed using a gamma probe. Survey
results are presented in Attachment C. It was intended that a
correlation batween downhole gamma counts and actual soil activity
lavels would be determined in the field. However, because of
equipaant failure, soil samples were sent to the laboratory for the
initial screening using waet gamma spectroscopy.

hd All soil smamples from the boreholes were screened for contamination
by wet gamma spectroscopy. Results are presented in Attachment 9.
Soil mamples that were suspected of having contaminant levels abuve
guidelines (and the soil samples from lntervals below the suspect
soil samples) were dried and analyzed by alpha or gamma spectroscopy
for the contaminants of concern., Analysis results are presented in
Attachnment E.

. One grab sample for TCLP VOA and cne composite soil sample for TCLP
total was collected from each of the five boreholes. Analysis
results are presented in Attachment F.

. Sediment samples wero collected from an area where water collects
and from the entry to tho storm sewer and screened for contaminants
by wet gamma spectroscopy {Attachment D). Dried samples were
analyzed by alpha spectroscopy (Attachment E).

One surface water sample was collected from a small area where water
collects on the north side of the landfill and water samples were
collected when water was surfacing in Boreholes 4 and 5. The two
water samples collected from these boreholes had significant amounts
of sediment. Samples were analyzed for radioleqgical and chemical
constituents (Attachment E).
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Stage 1 Radiological Results

Since the purpose of this investigation was to define the maximum
depth of radiological and chemical contamination from areas showing
elevated activity levels in previous surveys, no samples were taken
for radlological analysis from the first 15 cm (6 in.) of soil below
the surface. The wet gamma screening ldentified samples requiring
further analysis (Table 1). Radiclegical data results from
identified samples from Boreholes 1, 2, and 3} showed no radionuclide
concentrations above FUSRAP guidelines for the intervals below the
surface layer (Table 2). The soil sample from the 0-0.5 m (0-1.%
ft) interval in Borehole 4 exceeded the FUSRAP guideline for Ra-226
{(58.3 pCi/g). Soil samples extending from 0-0.5 to 3.5 m (0-1.5 to
11.5 f£t) in Borehole 5 exceeded guideline values for all
contaminants of concern. :Soil from the 1,5-3,8 m (11.5-12.5 ft)
" interval did not exceed guidelines. Table 3 shows the radiological
results of samples that exceeded FUSRAP Guidelines and Table 4 shows
the soil guidelines for FUSRAP sites.




Th; -odlntn: aanpla collactad from the entry to the storm sewer had
no radionucllide concentratiouns above FUSRAP guidelines. The .-
sediment sapple collected from the area where water collects L
exceedsd gquidelines for Ra-226 (65.7 pci/g), Th-2230 (121.8 pCi/g),
and uranium=-234/238 (182.3/1393.5 pCi/qg).

Water collacted and analyzed from Borehole 4 was below DOE
gqulidelines, Water collacted and analyzed from Borehole 5 exceeded
DOE guidelines for U-238 (4328 pCi/L) and Th-230 (693 pCi/L).
surface water exceeded DOE gulidelines for Ra-226 {521 pCi/L). (See
Table 4 for DOE Guidelines for Water.)

Stage 1 TCLP results

No TCLP-volatiles, ~herbicides, -pesticides, or -semivolatiles were
detacted. See Table 5.

The only TCLP-motal that exceeded regulatory levels was 2ne sample
{Borehole %) for lead., Tho lecad, TCLP leachate results vas 7320
ug/L (7.32 mg/L). The regulatory level is 5.0 mg/L.

Stage 2

Sampling activities during Stage 2 were determined in the field
based on the resulte of downhole gamma logging and wet gamma
spectroscopy. See Attachment A for beorehole locations.

Borehole 4, on the perimeter of the landfill, had results above
guidelines for radium-226 (58-3 pCi/g). To determine whether the
contamination extended further into the landfill, Borehole 6 was
drilled about 15 m (50 fr) to the southeast of Borehole 4.

Boreholes 7, 8, 9, and 10 were drilled to determine the boundary of
contamination from Borehole 5.

Stage 2 Results

Borehole 6, was drilled closer to the center of the landfill to
determine if contamination extended to this area. Sample results
from this borehole were within FUSRAP guidelines.

To determine the boundary of the contamination in Borehole 5,
Boreholes 7, 8, 9, and 10 were drilled. Sanmple results from these
four boreholes were within FUSRAP guidelines.

SUMMARY:

The analytical results indicate that radionuclide concentrations are
above FUSRAP guidelines in two of the ten boreholes (Boreholes 4 and §),
in the surface water collected from the wet area, and in the sediment
from this wat area. The sample collected from Borehole 5 for RCRA
characteristics exceeded the regulatory level (5.0 mg/L) for TCLP lead.
This investigation successfully bounded the known areas of subsurface
‘contamination.
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Totia }
Tonm. Ycreening Reyuns

The Flats
' YWet Odmrru Spec (pCiy)
Degth (M) Spa-3 (cpm) Ry, 228 w2 K-40

128-B01< 00 10

0.1 5 $0-40 12 3

120-801- 0027

30-100 14 83

129-B01. 003

50-70 0 14l801

120-801- 004

4C-80 082180

Borwhole - 2

Sample Number

The Flats
Wet Gamena Spoc {oCivg)

129-802- 0055«

Depatimy gou 3 ftom) Ra-226 y.23a K-40
015 5370 19/80¢ 1

129-802- 008

153 0. 100 0591801 138

129-502. 007

3% 30.150 T 123

12$-802- 002

Borehole - 3

Sam Nun-.:.ef

129-B03: 015

37 leoes O¥BOC | a7

Northwest Corner

Wet Gamma Spec (pCuyg)
Depth ¢ Spa. 3 (o) Ra-20m U238

128-B03 015

129-803- 017
129-B03. G158

Boryhole - 4

Sarnpie Numb«

Nonhmst__Comﬂ

el Gamma Spec (PCig)
Dop(h {N) Spa-3 {com) Ra. 226 U.218 K.40

128-B04- 009 -

G-1% : - 306G T4 &{BOL 112

120-B04-010: .-

129-804- 071

153 1CQ 042 98
3.5 100 15

[129-804- 012

57 60-80 23

no fecovery

7.3 backgroundg

No recavery

911 50-80

129-804 013

i 9-B04- 014

12 §. HT bachg:ouni

145.16 % bachgroung




Tonswanda Screening Resulls

Borehole - § Yiet Area

e Wet Garnma Spec (pCifg)
T . Sample Number Depth () Spa-) (cpm) Ra-228 U238 K-40
129-805 028 t3

0-1.5 130-200 8 13.1
41,5 1000- 2000 217 115

35 A00-4000 412 25%
57 500 92 111
7-9 800~ 800 114 151
811 400- 20000 38 192
Sf11-11 8 (60-80 41 68 4
cgrsiio i 111 512 8 180-80 05 37

Note. Hand suger « inacceswbie 10 drnill ng
Ore of incineralod ofe ranspodt Loaes?

Borehole - § Horthwest Corner
Vel Gamma Spec (PG
Sample Mumber Depth (M} Spa-d (com) Ra-229 L-238 K40
124-806- 019 0.2 £0-20 [ 0431800 11.3
129-804- 020 24 80-80 0 341800 118
129-806- 021 4-8 60-%0 Q611801 14.8
129-808- 022 a8 60.90 028|804 104
125-B08- 023 8-10 80-10¢ a0L 125
128-8B04- 024 10.12 &0-80 a0L 8ty
no_recovery 12-14 83-80
o recovery 14-18 80-80
no recgvery 16-18 60-80
DO recovery 18.20 80-30
128-8B06- 025 20-22 §0-80
no recovery ~ [22-24 ° 160-20
no recovery 24-26 60-80

Note: Bottom of fili not reached, cniing stopped due 10 high volatile organics.

Borehote - 7 Wet Area
' Wet Gamma Spec (pCvR)
Sampie Number Depth (fl]  Spa-3 (cpm} Ra-226  U-238 K-40
129-B07- 034 0-2 80.100 - BOL
129-807- 035 2-4 40-120 R BOL
no recovery 4-6 60-80
no fecovery 6-8 60-100
129-807- 036 8-10 80-100
129-B07- 037 10-12 80-160
129-B07- 038 12-14 60-80
120-B07-.039:c SEnEitn 1 14416 60-80
120-BO7= 040 sivirimitozion [16-18 160-180
© No recovery 18-20
129-BO7 04 1400 csnnlinien [20-22 60-80 . -




T S ST 0 Wel Gamma Speg (pClig)
_Sample Number Depth (M) Spa-3 (com) Ra-226  U-238 K-40

129-B08- 046 “10-2 80-80 BOL - 80OL 4.2
129-B0S- 047 245 60-80 -~ 13 . 5.9
129-B08- (343 4.5.7 60-100 0.6 . 5.2
129-B08- 049 7-9.5 60-80 0.98 . 5.1
129-B08- 050 9.512 80-80 no analysis
129-808- 051 12-14.5  [30-100 0.83 . 8.08

N0 recovery 14.517  {80-100
120-B08- 052 5 [80-100 0.67 ) 6.7
129-B08-.053 5355 771 19 60-80 0.8 5.9
120-B08: 0545 o 22-245  [60.80 0.38

Borehole -9 Wet Area
Wet Gamma Spec (nCi/g)
Sample Number Depth (1) Spa-3 (cpm) Ra-226  U-238 K-40
129-B09- 055 0-2.5 £0-80 0.68]BDL 10
129-B09- 056 2.5-5 60-80 2.3|8DL 55

Borrhole -10 Wet Area
Wet Gamma Spec {pCisg)
Sample Number Depth () Spa-3 {cpm) Ra-226  U-238 K-40 .
128-B10- 057 0.2.5 60-80 0 35/80L 10.3
128-810- 058 2.5-5 60-80 0.45|BDL 12.8

Sediment Samples

5002 “Hot Spot in Wet Area
Sample Number Depth (f1) Spa-3 (cpm) Ra-226  U-238 K-40
< Tn/a

[128-5D02 0435 - - jnia | 32.9] 164] 3.4}

SDO1 - Entry to S;tonn Sewer
Sarmnple Number Depih (ft) Spa-3 {cpm) Ra-226  U.218 K-40
[129-SD1: 042+ 7 Jwa [va ] 0.43] 3.2] 4.7]

Nole: Shaded samples were dned a.d analyzed by alpha or gamma speciroscopy
for Ra-228,Th-228, Th-230, Th-232, and U-238 :

BOL = below detection limit

n/a = not applicahle




o Tadie2 2
WM_TMLMWRM
Depth (M) Date Coliecied Anatytical Methad Anaiyle * Result pClg

oo The Flats
Borahole M1 . (-

B501-001 0193 11714754
B801-001 0-1.4 1171454
801001 0-1.5 117744
B 1-001 0-1.5 G
B84 1-001 0-1.8 1171454
8 1-001 014 111404

BO-002 1.5-3 111404
801-002 15) G
B801-002 153 11144
B801-002 152 1175494
801-002 1.5-3 "o
B801-002 153 111454

Borehole 2

BA2-005
802003
BO2-005
B02-005
B802-00%
B02-00%

Nothwest Corner
Borehole 8)

803015 R AL-5 ) Garmuna Spec
803-015 COL/14/94 Gamma Spoc
B03-015 111894 Gamma Spoc.
BO3-015 111694 . " Algha Spec
803-015 113694 Alphas Spec
B03-015 11718794 Alpha Spec

Borshole 84

B04-009 11/1594 Gamma Soed
B04-000 111594 Gamma Spec
B04-009 | 1115794 Gamina Spoc
BO4-009 1171594 Alpha Spec
B804-000 5. 111594 Alpha Spec
BO4-009 . 1111594 Alpha Spec

BO4-010 | 11/15/94 Gamma Spec
BO4-010 11/15/04 Gamma Spec
B804-010 11/15/84 Gamma Spec
B04-010 1171504 Alpha Spec
804-010 11/15/94 Alpha Spec
11/15/94 Alpha Spec

e




Tabie 2
Summary of Tenawanda Landfill Sample Results

Dapth (N) Date Collectea Analytical Method Analyte  Result pClig
Wet Area
Borehole #8

B05-020 111704 Gamma Spec
805026 11717704 Gamma Soec
BO5-020 11/17/94 Gamma Spec
B05-02% 11717194 Alpha Spec
B05-024 1117794 Alpha Spec
B05-026 1171794 Alpha Spec

B0S-027 11/17/94 Gamma Spec
B8Q5-027 11/17/94 Gamma Spec
805027 111794 Gamma Spec
BCS-027 111794 Alpha Spec
805027 7794 Alpha Spec
B0OS5-027 1/17/94 Algha Spec

BOS-dup 11717754 Garmma Spec
BOS-dup 1171754 Gamma Spec
BOS-dup 11717094 Gamma Spec
EOMup 111774 Alpha Spec
B05dup 111794 Alpha Spec
B0S-dup 11/17/94 Alpha Spec

805028 11/17/84 Gamma Spec
BOS-028 11717794 Gamma Spec
BOS-028 1111704 Gamma Spec
805-028 11/17/94 Alpha Spec
805-028 11/17/04 Alpha Spee
B05-028 11/17/94 " Alpha Spec

B0S-029 © 11754 Gamma Spec
805029 1141794 Gamma Spec
B05-029 11/17/54 Gamma Spec
B05-029 11717194 Alpha Spec
B05-02¢ 11/17/94 Alpha Spec
805-029 11/17/54 Alpha Spec

B05-030 11/17/94 Gamma Spec
805-030 1177894 Ganmuna Spec
BOS5-030 | 11/17/94 Garmina Spec
805-030 11/17/94 Alpha Spec
805-030 11717194 Alpha Spec
B05-030 1117734 Alpha Spec

B803-031 11/17/94 Gamma Spec
B05-031 11/17/94 Gamma Spec
B05-031 11/17/94 Gamma Spec
B05-031 11/17/94 Alpha Spec
B05-031 11717/94 Alpha Spec
B05-031 11/17/94 Alpha Spec




Table 2
Summary of Tonawanda Landful Sampla Results

™ Depth (1) Date Cofloctod Anayiicat Motnod Analyle  Resuh pClg

11115 1111794 Gamma Spec Ra-226 8.1 0.38
11.11.% 1111704 Gamma Spec Th-232 1.2 o1
114118 11174 Gamma Spec U-233 4.8 24
11.11.8 TR Alpha Spec Th-228 0.04] 032
11-11.5 18717794 Alpha Spoc Th-230 36 0.9
11-11.5 111704 Alpha Spec Th-232 Q.77 0.28

80%-0)3 {11.5-125 1111754 Gamma Spec Ra-226 0.97 0.18
BOS-033 111.512% 111774 Garnna Spec Th-232 0.87 0.13
805-033 1115123 11/17/84 Gamma Spec U-238 6.1 1.9
805033 {11.5125 1717504 Alpha Spec Th-228 1.1 0.38[
BO5-033 115125 111754 Alpha Spec Th-230 1.1 0.39
805033 [11.512.% 1117784 Alpha Spec Th-232 . 0.291

Borshole F7

807-03¢ 1911794 Gamina Spec
BO7-019 11717794 Gamma Spec
B807-039 11/17/04 Gamma Speg
807-039 1117794 Alpha Spec
B07-030 1117754 Alpha Spec
BO7-039 1117784 Alpha Spec

B07-040 111794 Gamina Spec
BO7-040 111794 Gamma Spec
B07-040 T4 CGamma Spec
BO7-040 RRIARAy ) Alpha Spec
BO7-040 1117704 Alpha Spec -
BG7-040 111794 - Alpha Spec

BO7-041 11717794 Gainma Spec
BO7-041 111794 Gamma Spec
BO7-041 13/17/94 Gamma Spec
BO7-04% 111704 Alpha Spec
BO7-041 11/17/94 Alpha S ec
B07-041 | 11117194 Alpha Spec

Borehole #8

B0B-053 | 19.522 | 1118/94 Gamma Spec : : ‘ -
B08-053 | 19.5.22 | 11/18/94 | Gamma Spec :
B08-053 ; 19.5-22 1118/94 Gamma Spec
608-053 | 19.5-22 11/18/94 Alpha Spec
B08-053 | 19.522 | 11/18/04 Alpha Spec
B0B-053 | 19.522 | 11/16/94 Alpha Spec

B0B-054 | 22-24.5 11/18/94 Gamma Spec
B08-054 22-24.5 11/18/94 Gamma Spec




Table2

Summary of Tonawanda Landfill Sampl
Depth (N) Dllc_ Collectod Analyfical Method Analyte

[ Résuns

Resuft pClig Error MDA'_'
' Borshole 88 :
B08-054 | 22-24.5 11/18/94 Gamma Spec U.238 31 1.1 2.5
BOS-054 22-24.% 111094 Alpha Spec Th-228 1 0.41 0.12
808-054 22-24.5 1171894 Alpha Spec Th-230 1.5 0.53 0.12
BOS-D54 22:24.5 1971894 Alpha Spec Th-232 t.4] ° 0.52 0.07
Sedimant From Slorm Sewer Entry
SD-01 N/A 11718754 Alpha Spec Ra-226 29 0.61 0.18
50-01 N/A 1110784 Alpha Spec Th-228 14 0.44 0.12
50-01 N/A 1171804 Alpha Spec Th-230 1.1 0.35 0.08
sSO-01 N/A 111004 Alpha Spec Th-232 0.82 0.24 0.08
SD-1 /A 1171894 Alpha Spec 234 2.8 0.77; 0.09
50-01 . NA 1171004 Alpha Spec U-23% 0.12 0.1 0.05
50-01 NA 1171094 Alpha Spec U-238 3.3 0.9 0.04
Sediment From Wet Area
sS0-02 N/A 11718894 Alpha Spec Ra-228 85.7 5.7 0.2
50-02 MN/A 11718094 Alpha Spec Th-228 2.7 0.72 0.09
5002 N/A 11/18/94 Alpha Spec Th-230 121.8 26.1 0.05
SD-02 N/A 1111894 Alpha Spec Th-232 2 0.55 0.08
s0-02 NA 11718794 Alpha Spec L.234 382.3 124 1.6
sD-02 N/A 1171894 Alpha Spec U-235 19.5 8.5 2
50-02 N/A 11718794 Alpha Spec .28 3835 127.5 0,93
Vet Area
Surface Water Date Collected Analytical Method  Analyte Result pCul Emor MDA
§0-043 N/A® - 11/10/94 Alpha Spec Ra-226 521 4571  0.37
SD-043 1 N/A 11719794 Alpha Spec Th-230 0.2 0.27 0.41).
S0-041 N/A -11/16/94 Alpha Spec Th-232 0.06 0.15) 0.35
S0-041 NA 11/19/94 Alpha Spec U-238 48.2 12.9 0.22

Water C

oltected From Borehole 84

B04-059 1171504 Alpha Spec Ra-225 .

604-059 A 1171594 Alpha Spec Th-230 24 0.84] 0.25
B04-059 N/A 11/15/94 Alpha Spec Th-232 1.1 048] 0.1
B04.059 NA 11/15/94 Alpha Spec U238 202 551 0.4

Water

c

ollected From Borehola #5

805080 11/17/94 Alpha Spec Ra-226 . . .
B805-060 N/A 11/17/94 Alpha Spec Th-220 692 174.1 0.28
805-080 N/A 11117184 Alpha Spec - | Th-232 8.7 2.1] 0.28)
805-080 N/A 11/17/94 Alpha Spec U-238 4328 1154 12.7]

**N/A not applicable

‘MDA minimum detectabie activity
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_ pCi/yg
Borehole 4 15

Borehole 5 3Ir)

-5 38t

5-7 ; 143
7-9 $. 244 ~15
9-11 : 2I¢G P
11-11.5 ! 2 36,4 9.9

11.5- No resuits over FUSRAP guldellhes
12,5

SEDIMENT Ra-22¢ ] =24
pCi/y ; peifg

SD-02
WATER

Surface
Water

Borehole 5

-np
TALL 2

Yo results cower FTUSDAP
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S0IL and ﬂ:‘."—.’ES' GUIDELINES

‘Soil #uidellnu? for residual rad!cdéti#ity'in sotl at Tonawanda

Radidhuélide Soil Cencentratlon (pCi/g) Above Eacquoqgg:

Ra-226, Th-230 S pCl/g, averaged over the first 15 cm of soil below
& Th-232 the surface: i5 pCi/g when averaged over any l5-cm-
thick 30!l layer beolow the surface layer.

Total Uraniun 60 pCi/q for saay i5-cm-thick soil layer, which
(proposed:; equates to a cleanup
guitdeline of approsimately 30 pCi/g for U-238.

"DOE guidelines for radionuclide Conventratians sbove background in water

Radionuclide Water: Concentiin {pCi/L1 Above Background

Ra~226
Th=-232
Th=-230
total uraniunm ' - - approximately

*Average background reported Ior n kD S and Tonawanda Area
in the "Remedial Investigatl iap =z anawanda Stte,”
DOE/OR/21949-300 (February

Radionuclide Range Avetage Cone Lon (plilg)

Ra-226
Th-232
Th-230
U-238

(a3 b7 #s e




RCK:: CHARACTERISTI

Table $'

C_RESULTS ABOVE GUIDELINES. '

Borehole
Number

Depth”

Metals,
TCLP

Herbicides
TCLP

Pesticide,
TCLP .

Depth
(VOR)

VOA/BNAE ’
TCLE

B01

0-3°'

None

None

None

None

‘BO2

0-3'

None

None

Nene

None

BO3

None

None

None

None-

BO4

None

None

None

None -

BOS

7320 ug/L =

7.32 mg/L+

None

None

None

*Regulatory

level = 5.0 mg/L
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Figure of Tonawanda Landfill showing sample locations
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- Froxct . 708 NG, . [SHEET MO. MOLE O,.- .
. GEQLCGICDRILLLOG | FUSRAP 14501-129} 1 0¢ 1| B2SRBH2
11 . qes FLVEIR) ANGLE FROM NORIZSEARING
Tenuwunds Landill N0V AL E 4180500 Vertlcal T " e
. O OPLLT9D Pt g rﬂu mALl AMG WCDAL by le CNERBUNDEN ROCK (FT.) [TOTAL DEPTH
111494 | 111494 Earth Dimenslon Moblle Drill RS x 70 70

Cokg RECEACAY (PT. /%) Komi m&m:wu. toe Ln‘w; cAOND BL, ?’ll/u. CROUNG WATER EPTH/EL. TOP A7 ROCK .

ot

£0/33 4 ! s01.9
4 sl MEISRI/TALL  KARISG LLFT (0 wOX1: D18, 7UlWGTN ROGKAD BTy
14056 /30" on

z

(Tesplates; MWD}

NOTES ON:
DESCRIPTION AMND CLASSIFICATION JUATER li.HEUELS’
HATER RETURN,
CHARACTER OF
ORILLING, ETC.

ad.Jch Bl o. 13k Wu.uhybrty(u;w Had and Chemwcal
wid brwh, greeel, and pray slep inch snguing “m from 0-) ft withy
prr-el ia wepie. I OD, 1 Skenpth
stainkess sicel §plit
ipoon. .

§ canevics |

M w gravehy. ev: 013 it RAD sampic
N Schrem O iid . O, oruage red clay. i
6-30 1 TCLP sample

33 It O sk Py COM Practed Filu ot Mtk Bipen
iy aq’}.u -ﬂ':“rmh 15-30 t RAD rampile

1T am with *
CD, 2ty kp::h splie
oo

B Y2 Faddad Brows (1HRAC) denie 10500 RAD only
iy ey ow ™ foremted pHnt i ry
Ny mand Creks Aear 1N WPt 1 O TTE SN Tray
i g

[hattom of trorthet Y0 M0 Klart i (51,714,541} 30.7.0f1 RAD oaly

Norehok backfitted 15
ik um-yhuomu—
growt (11/1/H)
Sampic data recorded

" tam
e

[SS = SPLIT SPOOM; NO .= CORE S4R8EL; Lest Upaated: £/13/9% . fmoLE g, e
X ® MAND AUGER: O » OTHER Tanawanda Landfill St 22?Rl{!l2-




o : . - 3] g - 03 w0,
GECGLOGIC DRILL LOG ru FUSRAP 14500129 1 or 1
R ) ¥ Taateg ) AMGLE FROM %OR[
. " Tonawands Landrill f - N 1,091,384 E 415858 Vertical |-
" Stom . KOeLITIE | T ) DATLL MaKE A0 MOOEL RITE VT RSURDEW CFT.y [TOTAL DEPTH
11-34- 11-14-34 ; Earth Dimcnsion Mobite Deill BH-S 5 7.0 1.0
oA RECOVIRT (F1./%) KORt BOXUILAWLIINL. 108 Cating a0 1L, v;-.rn. (X000 WATER DEPTH/EL. TOP OF ROCK

P 4 601.9 Y, .
HALE Rl W ICeT/IALL FASIwd LEPT Im mOCE: D3, /LENGTN LOGCID BT

14000 /30° on

o o) (Template: 2¥ND)
FR W
¥ "\ S )
E o ELEV. DESCRIPTION AND CLASSIFICATION NOTES D
i3

1113

s n U g -

¥ CHARACTER OF

P‘E - ORILLING, ETC.
[ = . A PHL G 1T h Wer, ity clay miscd Rad and Ohemical
with Bench gprwnti aad proy sag inch angular sam from 0-3 It withy
grreai 1 aampis I 0D, 1.5%ngth
stainkess steel split
poon.

EBTEF ' 013 ft RAD sampic
madrem demes, momd, OMmnge red clay,

ST TCLPsampie

3511 de it by compacied duturbed reGdmA Brown
wiry clay Tl wnth grngin * 15-20 't RAD sampic

371 sam with T*
ab, 2o L?r?:th aplit
1pODn.

I5. TR QAY! Readub Brown (HORE/8). denae 10-3.0 f1t RAD onty
sudry clay woth 1om rouaded pravile Almaost Dy,
Sowmg mud CreCks ACBE 1M BOwtr 6T malh gray
afifling

NN

P 2T
WA

Brottom of turrhole 20 1 Tachilied (11714 /5) 30-7.0 s RAD only

Rorehole bachfilled
=ih cement /bentonite

grout (11/14/4),

in Lam

Sampie dats recerded
12%E024

ISS = SPLIT-SPOOM; WG = CORE BARREL; Last Updated: 4213799 HOLE O, o
% % HAKD AUGER; O w OTHER - Tonawanda h_mdrull H:?RBIIZ_ )




PROJECT ] ,.roe Ho,
FUSRAP

- GEOLOGIC DRILL LOG
: COOMD [WATES
o Toaswanda Landnl}
towe ILLER
Exrth Dimension
CORE BOXE PLESEL, TOP CaSing

N 1.092,896.6 E 416 559.2
PRILL MAKE AND HODEL  [sr2g
Mabile Drill BH.5 &

ROUMD EL,
6148
OGCED BY:

.
D

[CORE RECOVEAY Y. rxy 4] P;H/EL. GROUND UATER

43769
TATLE wampe ) MOICHT/FALL rlﬂl'ﬂ LEFT 1n MOLE: DIA./LENGTH
0.0

(Template: 2nrup)
DESCRIPTION AND CLRSSIFICRTIUN
00-30

0-3ft Damp, reddish brown to black, OTERNiC clay
N glass, metal shavings, slag, and agh,

0. TOFT £1AY Wet, Reddish brown

10R4 /63
clay with some small gravcls, medium

cnie.

Bottom of borchole 70 1t Tatihing (1716703},

[

S = spLyt SPOCH; MO« Cogp BARREL; [SITE
X = HAND RUCER; O OTHER

Last updated: 4720295
Tonawanda Landnn ‘

SHEET No,
14501-129] 1 of 1

) ANGLE FROM HORIZ
Vertical

3.0 ft samples
collected with 1.5%ength
2° OD spijt spoons.

Water at surface, berm
built to contaip watcr,

0-15 %t RAD sample
0-30 ft TCLP metals,

15-3.0 ft RAD and

TC VOAnrnple.
30-7.0 ft sam ples
collccted with 37 length,
2° 0D split $poong,

3550 ft RAD only,

5.6-70 [t RAD only,

Borehole backfilled
with cemeny Atonite
Erout JH/16/94),

insam

Sample data recorded
3 K
129-E-03




AP 2

. ] - o N HEET . I 'l .

__GEOLOGIC DRILL LOG [ __FUSRAP - P
121 2

k‘ | teargy GLE FROW HOR]Z
Feawunda Landnt ‘—L_ﬂf”"’-‘“ E 417002 A
_&-1 8 18] L33 ¢

FILL WKE A0 WODE) 244 i TOTAL DEPTH
1118 11.15.99 Earth Dimension r Mabile Deilt BY.8 168

KOt BECOVIAT (1T./%) Komt acnd E3RL. 108 AV NG Esoumo i, r PIAJEL. CROMD UaTER PEPTHIEL. T0P OF Rock
X " h 7 1.0 acy
L8/6} L4 T J 617.7 yi !

1 Aend MjCat/ragy bING LEIT fa L T NTT T rocau L1 H

(Tesplate: 2wrup,

NOTES ON:
OESCRIPTION anD CLASSIFICATION NATER LEVELS

»
HATER RETURN,
CHARACTER oF
DRILLING, ETC,
10R 472) 541 ol aiy cro b
el
ILJ(I‘ e:mzhm’m.;mcq. m!oue it s "

£ split spoong,

Setup on side 5 of
Langfilt tope

0-13 1t RAD fample,
0-3.0 1 TCLP metais,

13:30F: Duerer Graywh g SR £/2) ulty ety
*HA mory w1, [ uks debn/: <':n);w r
AT hie dehra ia The hole Mooy,

138 Moms back ant broen oeranse g =ih
ETR s orange penk (JOR h’:fn«m-cohum fil. }I'Jc-fl’afc(,){:?a:;‘k
3.0-165 ft sampleg
collected with " length,
2" OD spint spooas,

$5.30No Sample
Taven

30300 RAD oaly.

ARTESIAN
FLOW Head =1k
sbony Eround, berm
CONtang watey,

5070 ft RAD only.

,%

&

2

e

i

S —

7090t No Recovery

90-11.0 01 No Recovery

R

0125 No Sampte
ke

1231458 Pateey, SEAM it rate reddun hen

brown (10R 4/¢) flay with sivme ymag Lfaveh

~

20| TojiE 1 - : T

SIS ETAY (I‘ L} Dense, modzrare reddnh 12510 145 11 RAD
brown (1054 6y ¢ \rmlhlomclm-lll h, A

¢ v DPLIT SPOOM; %0 « Cong pammer; — - APt £720/95
X = KAMD Aicen; o o OTHER ] Tonawunda Landfil}




| /2942
108 ¥O. T CHEST woo— hoLE cho.‘

FUSRAP ’14591-129] 2 OF 2 | B20RBy4

(lreplate; MTID ) : T .o

- o] H
DESCRIPTIUN AND CLHSSIFICRTION ﬁa{gg EEUELS
WATER -
CHRRF}CTE
ORILLING, ETC.

NPT

DEPTH

14301650 RAD
only,

L vy iTyiryy Borehole backfilleg
with cement ntonite

Erout (11/15 /%),

Sample 'dalu ;c‘g.vrded
in semple K
125- £33 '°8

g
gl

S * SPLIT SP00M; Ma = coug Barwgy; [SITE

#3T Update; GLr20/65 HOLE WO,
[X % Mo ACER; D u orpey ' : -

L .
Touavzndy Landiint BI9RR§LY ..




r— . Ho=
_GEOLOGIC DRILL LOG FUSKAP 14501.129] 1 oo
st tealgy Ltk § 1000w ]
 Tomre~ds Landfill NUIMLINIE 6170007 Vertbewd |

O C1ip paiiies PAILL mAZE aad womdy B poRadye | ook <10y F'm
22794 | 111794 el 13 120

KON MLCOVERY (FT1.71) Kont soat ‘u-xujn. toe Cavieg ﬁﬁ':‘?’.‘.ﬁ““’ -iie BerTein. 19 o soer ]
/ 1

RALE mAe( & LT CaT)PALL BINC LEAY i acak Dta Afwrte RECEED &Y,

R/A

T

ilompisto; drr)

CESCRIPIIoN MO CLASSIFT

Tansrr T

L3 1] leﬁmwa.'mm“a
dobry

it WAL e wd et e L, ey My ;
IR S o e L b Reuned ¥yl ARTYMAN oW

Swmhng 1
‘ ;_}- A0 h BAD gt
CLP A

[ v e

A4 AN BAD wiran
S0 AN g

AR ER TS iy siach A

!
,::»\an BAL wmpir

| 248 RAD wreas %00
T

T8k XAD Armple

HO NN (L) Dovnsd e raie reddnn V0110 N RAD sampie
Brown { §0 uL, . ol greelny cmby -

HOUS b RAD
L L]

poe
Tenuwn l‘hﬂftﬁﬂk":ﬁ-{rlc\ilﬂ'\’it’;[’;'ﬁ) -

. - 113328 6 maAD

Gammay )
borchode 1o 31 1w )
ok PV -

L |

(55 .= SPLIT $POON; NG = CORE warmey; Last Uncated: 47187935
MX & NAMO .mcgg;'g a OTKER Tanawsnda Landfill .

*OLE W, .
K25RRHS




/A ?5[/.?/

ST tr JOB MO, ]‘SHEEI .  MocE o,
__GEQLDGIC DRILL LOG f FUSRAP M501-129| 1 or 2 | BagREHg
N7 ) oKD uATly AAULE IM uoalzjasumc
L L _Tomusmuda Landfitl N L9219 E 70184 Vertical ——e
-¥ ] [COMLETID tLien DEILL RACE AwO MCDEY BIZE ARLRDEN OCX (FT.} {ToTAL DEPTH
hl-l‘-ﬂ 111634 Earth Dimension Mabite Deill BN-3 L3 26.0 260
OOkt MICOVERT (F1./%) 1 4 .Oﬂlr-lbl.l L. 0P catinG L3OO £t ';h:!zl& CROUWO WATER EPTR/EL. TOP OF ROCK
83728 6 T LI B
RAMPLE AR WICRT/FALL BING LEPT In wOLL: BPA, SLINGTE OLLLD 8T
14086 /30 f) 00 r

(Teplote: 2eno)

; T :
.. ELEV. DESCRIPTION AND CLASSIFICATION L‘Sé& E’éu.;,_s,

z St
& ORILLING, ETC.

{Iset B2 i

CHSA Demp Heddah brown foheant organic
Thy ek ovme Blerd specn, éoy cove s,

0-2.0 1t RAD ample
oaly

All samples taken with
4 21 long I* OD split
L)

D lumplu only.
208001 RAD emple
only

40-60 f1 RAD ample
only

LO-A Ot BAD sample
only

Orgsnk va i the
borehole ro

1
020 Mack wet debm 10-10.0 1t RAD rampic
only

1001201 RAD
wmple only

FLO0-5A0 1 Mo
HReconery

EXY B O] XI5

Lksw SPLIT SPOOM; MO = Comg BxRRel; [SITE Last Updated: 4718795
PIX = HAWD AUCER; O = OTHER Tonawanda Lundfill




lPROJECY ] JOB NO. SHEET NO. [FOLE WO, - .
FUSRAP 14501-129| 2 oF 2 | B29RBHG

(Template: 2HYWD)

NOYES ON:
DESCRYPTION AND CLASSIFICATION |uatER LEVELS
HATER RETURN, -
CHARACTER OF
DRILLING, ETC.

14.0-36.0 [t No
Rezovery

4

ELEV.
H-"I-;
- E

GRAPHICS

16.0-18.0 ft No
Recovery

18.0- 20.0 Ft. Sandy debris, wet,

18.0-20.0 ft RAD
sample onty

20.0-22.0 ft RAD
sample only

Qranic vapors in
breathing zone let vent
10 tlear,

24-26 fr. Black organic debris, very loose, Wet. Oil sheen on driMl rod

22.0-240 [t RAD
sample only

Borchale did not reach
the base of the landfl,
100 hazardous,

Bottom of borchole 26.0°F1. Backfilted (11/18/63). 24.0.260 7 TAD
sample onty

Barchole backfilled |
with ccment /bentonite
grout (11/18/94),

'Sa:-sn.ple rl:ml:orccor::d
in Skmple 00
129-5321. e

Update: 04/1B/95
[§5 = SPLIT SPOON; KO = CORE BARREL; ] | Last
HX = HAMD AUGER; O = OTHER Tonawanda Landritl




. %OJECT
-~ L GEQLOGIC DRILL LOG l ____FUsRap ' I
B3 DINATES
Tonzwanda Landfiii B N L093,0969 E 417.508.6 -
G LETED paiiien ruu MAKE AND WODEL  [s1ZE rvznaunosu

11-17-54 | 11-18.94 Exrth Dimension Mobile Drill BH-§ 8 220
COAE RECIVERY (Fr./x) E BOXES) LESKEL. TO# CaASInG ROUKRD EL, PTH.‘EL. GROUND WATER
5.4/27 7 619.4 ¥
HWAMMER WETCHT/FALL SING LEFT I WOLE: OiA,/LENGTH LOGGED BY:
1401b/30* r. 0.0 I

PR%;@%E (Terplate: 2uvia)
NOTES ON:

ELEV, 5| DESCRIPTION AND CLASSIFICATION (JATcR LEVELS,
O HATER RETURN,
Ry CHARACTER OF
(=2 e CRILLING, ETC.
18] 1153 00-10 T FOL T | O BOREIG
] O—!dﬂ. Dart brown clayey [l with debris, loose,
amp.

Samples taken with 5 2
ft. long, 220D split
5, % n samplcr,

0-20 1 RAD sample
only

2.0-4.0 ft RAD sample
only

4.0-6.0 it No Recovery

Dalting mud poured
1IN0 Bugers 1o prevent
offgassing of mieihane,

6.0 %u it RAD sample
only

16521t Louwe, we, d<brs with mare ¢ . Dard,
Efay. some reddinh hpown chunks. =y ar g}ﬁ;o'o ft RAD Hmple

4-1.).2 10.0-120 [t RAD
sample only

S0 o3 T 120-140 11 RAD

s2mple only

55 ® SPLIT. SPOOW; %0 m CORE BARREL; [SITE Last Updated: 4720795
MK % KAMD AUGER; O = onen : Tonawandy Landnilt




8 w0, i wo, £Ew,. ]
FUSRAP 14500329 2 ¢ 2 RI9RRYT
tleoiste: vray

1

_ GEOLOGIC DRILL LOG

TER _ ’

»

'
OESCRIPTION MO CLASSIFICATION |nares ChveLs,
RE

ELEV.

WATER

QmincTen g

R Y LRI U W

MO 140 0 RAD
Sempis by

WO ILD A RAD
mp oty

A0 & No Saum piy
Totan

PNR %N Cema diBrm vy ae R e Y]
P Focd fah DR B red sPary

A : TF MW DAY T S P ey
bbbaivididata DR E1 VE SN iine
freen

Dy Wi o worrem 3R Buaen Frncd 151,000 Xoon RAD
. it cwdy

Hors 3ucan ey fillay
L LITT STV W

oroea (11720 )
Vi dta perovdhed

- [l?hr-tl
hemace T 34 ¥ ¥ -2 1Y

|

5S ® SPLIT SPOOK; w0 » CoRE BARREL; |SITE Latt Upxtate: 04730705
HX = NAND AUGER: O = OTng Tonawunds Lundfill

WOLE %,
H29RRH?




" E )8 w0, HHET O, .

. - . [4]
GEQLCCIC DRILL LOG 1 FUSRAY 14801-129] 1 05> 2
BTt kocepieat(s : AT
Toanwanda Landfilt | NLOLTLAE 41T 4888 Vertical
pL G 11 1Y 1) RILL WALE da0 sOm(), rlul FrvEremndn ROCK (FT.) [OTAL DEPTN
11-18-94 ] 11-1m94 Earth Discnsiea r Mobile Drill BIL.$ " 238 240
KOtE BLCOVERT (11./1) [ -} ] EHNL, 1or Castes kecued [i, FLaJEL . CAGIANG walTlR bertasit, 108 oF RoCK
10.6/48 r“ i 4 T 4199 F‘ !

ALl mArew A W jCHTsrALL rAllu LEPY be mO0E: Dia,l0eCTe hGLCED [ 1

53

"y
f="

2

a9

140tk /30"

4

R

ELEV.

BRESY: Fan

-

1N Koo,
heten

33 Lorma. ford oty sih pvd duBrem

10-34.0 ft Samples
rofleciod with 4 13 1 )7
G0 wpiat spocuom,

1043 h RAD ample
only

Dnltag mud poured
L) DI"I" o Pﬂﬂll
oflgeunng of weiPane.

4570 11 RAD mmpic
)

1095 0t RAD sampie
oaly

93120 0 RAD sampic
only

B3 06 3% 1120145 11 RAD

sample only
S = SPLIT SPOOM; KO = CORE BARREL SITE Latt Updated: &/18,9% HOLE wO, .
X = HAND AUGER; O = OTwfp Tonawunds Landfill -~ BI9RBHX .




FeorCct

FUSRAP 14501-129; 2

JOB MO, . FSHEET WO.

OLE NO,

oF 2 { B29RBHSg

:

8” {Template: MO}

DESCRIPTION AND CLASSIFICATION

NOTES ON:

HATER RETURN;
CHARACTER ©
DRILLING, ETC.

s

.
-

S "'"'""“’"“"{.."'&'T—- o
L

D0 ok orpanx dchm

145-170 1 No
Recovery

Sample data recorded
in Sampie
aumber 129

17.0-193 1t RAD
sample only

il sheen on dill rods.

1935220 f1 RAD
tample only

130, HOFy CAAY St reddal brown }mul,fc.)
cley wHA ronmded graseh Flase of Land(il

[Lroom of Tors hois T4 B ¥4 Tiech Timed T1I7T878) |

220243 1t RAD
tample only

lorenole backfilied
with granulsr bentonire
and d oftf wth
cemen nlnmlc growt

(e

S5 = SPLIT SPOON; NG = CORE Sa2REL;
HX = RAND AUCER; O = OTHER

Last Update: 04/718/95
Tonuwanda Lundfil]

E %0,
K29RHHA




JOu N0, [FHEET 0. E NO,

_GEGLOGIC DRILL LOG FUSRAP 14501-129] 1 of 1 | R29RBH9
" el

ey ) = ANGLE FaoM HORIJBEARING
Toauwanda Landfil) | N 1,09)184.4 E 4174754 Vertical —

et C LIED PatLLea €11 MAKE ANO MODEL 12e rvumnu OCK (FT,)

w0y
.

OTAL DEPTR
111994 ] 11.19.94 Eanth Dimension Mabile Drilt BH.8 L

50 - 50
KoM 0LCOviaY (P1./X) [ I T ERNL. 1@ Casing b e, PIM/EL. CROUNO WATER EPTH/EL. TOP OF ROCK
43784 1 6198 !

{ avodr IRt/ FaLL $1wd LEFT Jw aOr DissLIwgtn r.mﬂ Bty
L0td /30° 0.0

&

-

4%

(Template: 2wruD)
DN:
g JELEV. DESCRIPTION AND CLASSIFICATION NaTES
13

: Y Gffvet BEXREIG
0lan l.cdd-hbmdp,medulh ath and
erpin debrw Lome. myr

San:) taken using »
25 fm; 3* OO sphit
poon amplet.

0-23 1t RAD sample
only

v L] { 1 Reddud vrown (10 d/6)
A foot snd grey med cracha, ahit clay.

Ny

:‘QA

AN

o

|

Ftiven of tarrchore 1O Ty fectfilied /1940 13-500 RAD sample
only

———— e

Florehoke backfilled

with granulsr bentonie
[§] llhﬁ-l;

Sample dats reconted
n SIF:pk

number | 29.02),

!

S5 = SPLIT SPOOW; WO = (g BARREL ; ,sue

a3t ll.rocurw: &/187%5

L
X = HARD AUGER; O @ O7ugn Tonawanda Landnil




_a,

408 K0

Tonswunda Landfil}

S I BRI Fc,‘_JECT ) B
‘QE'EQLOGIC DRILL L%(iﬁm‘%;%
|

14501

N1,0931443 E 417,418.0

Earth Dimension

ORE BOXE

DAILL MAXE AND MODEL OVERBURDEN
Mobile Drill BH.5
PLES

2

£ RR MEICHI/FALL

1401h/30°

0.0

r..sm: LEFT IR HOLE: DIA. FLENGTH

55 = sPLIT SPOON;
HE = HAND AUGER »

Q = OTHER

K3 = CORE BrrAgy; [SITE

(Terplate: LT

DESCRIPTION anp CLRSSIFICHTION

00-27F

. SHEEY NO. . THOLE o, I
-12_9 1or B29RBH1n a;

ANGLE FROM HOR12
Vertical

TOTAL DEPTH
5.0
PEPTH/EL. TOP OF Rock

EVELS,

RNp
RACTER OF
ORILLING, ETC.

Offset from B29REH3

004 Silty dark brown organic ¢lay with roots and
debris.

0.4.25 i Reddish Ll ang clay with ash apd

rown (10R4/3
1N eracks, and
lighter pinkich
at the bortom,

vels, desicar
gray clay me;':rial. Some
Hlt stricipers. Almyasy dry
ST, clay.

Last Updated:
Tonawands Lun:mll

) clay

debrie,
Sampled with
ng'th, 3OoD

le:
sleg

a2y

Stainlcss

0-25 it RAD sample
. only
To0ts in

browm
Crumbly,

23:5.0 (1 RAD sampre
only

Borehole backfilled
Fanular benignige
PI 1/19/93).

Sample data fecorded
in Sampie Lo, X
Aumber 12952021,

KOLE wo,
H29RRH10
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Downhole Gamma Survey Results




TMA/Eberline

SUBSURFACE GAMMA-RAY RADIATION LOG '9 - ' 9426

SITE: TONAWANDA LANDFILL  JOB NUMBER:

AHEA: MUD FLATS

129

SURVEY # . 129SGSast
SURVEYORS:
RECORDER

DATE: 11~14-04

COUNT TIME:

Hola # & Cooed.

1

COORDINATES

MINUTE(S) . TH {URITS)= FEET

Holo # & Coord,

128BHO1

1258H02

Hola # & Coord: Hola' & Coatdiy

15628

18481

19328

12683

13414

10876

13380

10603

11807

11611

11280

7398

11020

11795

SCALER MODEL;
DETECTOR(SHIELDEDY
SCALER MODEL:

DETECTORMUNSHIELDED):

COMMENTS:

_ LUDLUM 2350

BHP

SERIAL NUMBER:
SERIAL NUMBER:
SERIAL NUMBER:
SERIAL NUMBER;

.W}

NOTE: COMMENTE MUST BE MADE FOR SPECIFIC GRID LOCATIONS, GIVE COORDINATES éF
THE LOCATIONS TO WHICH EACH COMMENT APPLIES. . '




@?%//,z

20 - -w»\‘ﬂ

TMA/Ebarling 19426
SUBSURFACE GAMMA-RAY RADIATION LOG

SURVEY #; 729569403
SITE: TOMNAWANDA LANDFILL  JOB NUMBER: 129 SURVEYORS:

AREA: NOATH SIDE OF LANDFUL RECOARDER.
DATE: 11-16-84 COUNT TiuE: MINUTES) DEPTH (UNITS}w FEET

fwi-x)
5(-¥) COORDINATES

Hoia # & Cooed, Hode # & Coort, {ticle # & Cooed, |
Siratdl A sk
1298H03

iDasth
I

:

17852
8037
7052
12996 {
13305 l
13275 s .
13117 ! i

e o et A i 4 i i e
§513

2
E
|
|
i
|

e o S

s
i

S ——

{

1
i

~f g iAn e ta (M s O

i
f
i

JERY SRS SNV S U

SCALER MODEL: LUOLUM 2350 SERIAL NUMSER:
DETECTOR(SHIELDED): BHp SERIAL NUMBER:
SCALER MODEL: SERIAL NUMBEFR;
DETECTOR{UNSHIELDED): SERIAL NUMBER:

COMMENTS:

NOTE: COMMENTS MLUIST BE MADE FOR SPECIFIC GRID LOCATIONS. GIVE COONDINATES GF
THE LOCATIONS TO WHICH EACH COMMENT APPLIES.




L SURVEY ».
" SITE: TONAWANDA LANDFILL JOB NUNMBE#R: 129 SURVEYOAS:

- AREA: NORTH SIDE OF LANDFILL ___ RECORDER q 7
DATE: 11-15-54 COUNT TiME: _ MNUTELS) H(UNITS}s FEET -

COCADIMATES

Hoka # & Coord. { Holg # & Coord.

il
!

e = - - &

L

SCALER MODEL: g - SERIAL NUMBER
DETECTOR(SHIELDED): 3 7 SERIAL NUMBER®
4 SCALER MODEL: ™™™ SERIAL MUMBER:
DE{EQTOR{UNSHIELOED): SERIAL NUMBER:

COMMENTS:; DUE TO A HEAVY INFLUX OF WATER IT WAS POSSIBLE TO LO-G ONLY
HE FIRST FIVE FEET OF THE BOREHOLE.

NOTE. COMMENTS MUST BE MADE FOR SPECIF!C GFHD LOCATIONS. GIVE COOFIDINATES OF
THEVLOCATIONS T0 WHICH EACH COMMENT APPLIES




SURVEY #: 1295G9404
SITE: TONAWANDA LANDFILL JOBNUMBER: 129  SURVEYORS:
AREA: NORTH SIOE OF LANDFILL, RECORDER;
DATE: 11-17-94 COUNT TiME: 1 MINUTE(S) TH (UNITS)= FEET

W(-X)
$(-Y) COORDINATES

Hota # & Coord.:: Holg # & Coord. Hola # & Coord. - Hole # & Coord.*:
129BH0OS )

16295

21628
141725
1014834
- 892292

| SCALEA MODEL: .. _...,.., LUDLUM 2350 SERIAL NUMBER:
- DETECTOR(SHIELDED BHpP SERIAL NUMBER:
| JathE SCALER MODEL: - , SERIAL NUMBER: L
| 3 ... DETECTOR(UNSHIELDEDY: s - SERIAL NUMBER;, s e i rieges

- IR S

|
eI COMMENTS:




TMA/Eberline
QUBSURFACE GAMMA RAY RADIATION LOG

 SURVEY #: __ . 1295GD405
SITE: TONAWANDA LANDFILL JOBNUMBER: _ 129 SURVEYORS:
AREA: NORTH SIDE OF LANDFILL RECORDER:
DATE: 11-18-94 COUNTTIME. 1 MINUTE(S) (UNITSj= FEET

W-X)
) COORDINATES

Hola # & Coord. Hole # & Coord. Hole # & Coord, Hola #: & Coord:
129BHO7 1298BHO7 1298H08 128BH08

3770 9594 3549 , 13926
5553 8209 ) 4713 . 13139
10629 8863 4338 19, 12742
13623 9343 | 2 9945 . 12510
14226 9116 . 13086 . 12742
18987 . 13888 ) 8739
13576 . 14322 ) 9192
12307 . 11540
11157 , 5 9966
11292 | : 9461
10474 : . 10946

10263 . 10548
10002 . 10434

12231 o s | 9763 .

“11423 ' k o . 12270

11717 . 11810

11594 : i 11709

11329 . 12382

=]

oy L S TR
P et

1
2
3
4
5
6
7
8

SCALER MODEL: LUDLUM 2350 "—'ERIAL NUMBER:
DETECTOR(SHIELDED): - nBHP SERIAL NUMBER:
SCALER MODEL: . ) ) SERIAL NUMBER:
DETECTOR(UNSHIELDED) SERIAL NUMBER:

chMENTs

N T




s AV LN

R

TMA/Eberline
SUBSURFACE GAMMA-RAY RADIATION LOG

SURVEY #-298(39406
SITE: TONAWANDA LANDFILL JOB NUMBER: 129 SURVEYORS

AREA: NORTH SIDE OF LANDFILL RECOHDERq
DATE: 311-18-94 COUNT TIME: 1 MINUTE(S) EFTH (UNITS)= FEET

W(-X) E(+X)
COORDINATES N{-Y)

[Hota # & Coord. Hola # & Coord. Hola # & Coord. Hola # & Coard.
1298H09 1298H10 1298BH06

11853 8310 8985
13785 10300 10516
14558 10900 10511
13266 ‘ 13000 10779
12625 11000 10937
10596 | 9940 9058
8458
8203
7995
7758
1272

SCALER MODEL: LUDLUM 2350 SERIAL NUMBER:
DETECTOR(SHIELDED): 8HP SERIAL NUMBER:
~ SCALER MODEL: SERIAL NUMBER:
DETECTOR{UNSHIELDED): SERIAL NUMBER:

COMMENTS:

;;mé;’ A NOTE. COMMENTS MUST 8€ MADE FOR SPECIFIC GRID LOCATIONS GIVE COORD!NATES OF
THE LOCATIONS TO WH!CH EACH COMMENT APPLIES.
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THA/EDerline Cax Ridge, FUSRAP Radiclogical Reports
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: : BNI  Qualifier Asalytical
Bottom Depth Result MM . Flag  Code Fathod
. ? :
0,030 1107945 RA-226 8.4 70,19 st GAMMASPEC 3411101
: . 0.030 F21718/94% RA-220 0.56 i 0,56 GAMMASPEC 9411102
129-8D1-042 T 2 v.030 119 E meaze 0.56 L 0.56 GAMMASPEC 9412101
129.8D1.042 | ¢ 2.010 nna/ug TH.232 0.44 0.21 GAMHASPEC 9411101
. 12%-5D1-042 ) L v.03Q 1/18/94% u-23% 0.07 2 o120 GAMMASPEC 9411101
'129-501-042 : 6010 H¥ai/1e/s4% v-210 3.20 4 1.40 CAMMASPEC 5411101
‘129-8bl-0d42 T E - 0.010 ‘-% GAMMASPEC s411101
123.8Dt-043 - o030 & 11/18/94 5 K-40 4,10 .70 GAMMASPEC 9411301
329-502-043 . L ) 0.000 'ullsjsuz RA-22¢ £21..00 4 0.37 ALPHASPEC 9411093
129.sp2-001 1 L - 0.630 ¢ 11/18/34F mA-228 32,80 ¥ 0.66 GAMMASPEC 9411101
129-502-043 ) t.030 13/18/94 ¥ RA-220 . 1,40 : GRMMASPEC 9412101
.123-5D2-043 Do 0030 4%31/18/94 - TH-228 1.40 GAMMASPEC 9411101
139-502-04) 0.p30  Frii/iesss TH-232 0,52 GAMMASPEC 9411101
129-502-042 ‘ 0.030  .11/18/94 u-235 10.40 CAMMASPEC 411101
123-5D2-04) 0.030 11718794 v-218 164,00 GAMMASPES 9411101
129-5D2-043 0.030 11/18/%4  AM-241 .08 GAMMASPEC 9411102
12%-8D2-043 0.030 11/18/94 K-40 3.40 GAMMASPEC 9411101
125-5D2-043 0.000 11719/54  TH-23¢ 0.20 ALPHASPEC 5412098 13750
129-5D2-043 ¢.000 11719794  TH-212 - 0,086 ALPHASPEC P41109% £ 29790
129-502-041 0.000 11/19/34  U-238 49.20 ALFHASPEC 9411093 % 19790
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! TRA/Ebertine Cak Ridge, FUSRAP Radiological Reports
Saepling Event: LIN Q94

Date BNI Qualifier Analytical
Coliected Analyte Result MDA Flag
-500 11/14/54  RA.228 . 0.47 2412011
-5Q0 TL/1449% TH-I32 . 0.8 3 3412013
-500 11/04/94 y-219 . 4.50 9412013
129-B01-001 . t.800 11714794 Ti-228 . e ALPHASPEC 9412011
t.500 /144340 TH-730 . . 0.13 ALPHASPEC 9412013
123-p01-001 . 3.500 S/ THA232 . ST ALPHASPEC 3422013
13%.B01-po7 | P . 1.808 0 33/14/%4  Ra-226 - . . T QAMMASPEC 2412013
123.mor-053 " b 3.000 AN/ THezzz T . 160 CRMASPEC - 9412013
1.000 0 /iy yezis ¢ 8.0q ' GAMASPEC 9412013 -
. o 3000 U149 THoz2 . . g 012 MFASPEC 5412013
12%-801-002 R ' 1.000 REVEVTE T T . 497 : ALPHASPEC 9412013 -
7. a2s-moy-mez’ ¢ 1000 13/tass4 TH.21 . 0. 07 ALPHASPEC 3412013
£ 129-Boz.p0s ' ) 1500 11/10/94 Ra-226 . ; a.g2 - GRMMASPEC 9412013
A28-802-005 oL . 1.500 11/14/9¢ mH-232 W t.eo GAMMASPEC 2412013
129-802.008 7. . . 1.500 11/24/9¢ 208 . . 8.00 : GAMMASPEC 9412013
123-203- 40 . t.500 11/24/94 228 . o1 ALPRASPEC 5412012
12302005 . 3.500 11/14/94 230 . 8.0 ALFHASPEC 9412013
125807005 . 1.500 I/ TH-2)2 . .06 ALPHASPEC 9412011
129-B03-018 . 1.500 11/26/94  ma-226 . PCL/o 0.3 GAMMASPEC 5412013
129-803.015 1.500 116/ 232 . PCI/0 v.85 GAMMASPEC 9412013
129.303-015 1.500 11/16/9¢  y-2)a . PC1/G 410 GAMMASPEC 9412013
129-803-015 . 1.580 1379694 TH-220 . FC1/g c.10 ALPHASPEC 54212013
139-803-015 Yoo 1.500 11/16/94  TH-230 . PC1/G 0.08 ALPHASPEC 9412013
129.B03-015 1500 11/16/94  TH.202 . PCI/G 0.04 ALFHASPEC 9412013
129-B04.009 . 1.500 11715794 gA-226 . PCL/G 1.0 GRMAASPEC 5412013
129-Bo4-009 . 1.500 11/15/84  Ta-132 . PCI/G 170 GAMMASPEC $412013
139-Boa- 003 1,500 11715794 u-238 . PCI/C 15,00 GAMMASPEC 9412013
129-B04-009 - 1.500 11/15/94  TH-228 . . PCI/G 0.20 ALPHASPEC 9412013
7 133-B04-003 . . 1.500 /15/54 TH-210 . 460 PCI/G 0.17 ALPHASPEC 9412013
" 129-B04-60s 1.500 11715794 THe232 . . PCI/G p.12 ALPHASPEQ 412033
129-804-010 3.000 '11/15/94  ga-226 PC1/G 9.69 GAMMASPEC 9412013
129-804-010 3.600 11/15/94  TH-232 ¥1/0 1.10 GAMMASFEC 9412013
{129-B04-010 3.009 11/15/34  U.238 . Pcr/G 7.00 GAMMASPEC 9412013
£ 129-Bo4-010 3.000 11/15/94  TH-228 #e1/0 .05 ALPHASPEC $412013
¥ 123-Bo4-010 3,000 11/15/94  TH-230 . #c1/a ALPEASTEQ 9412013
129-Ba4-010 3.000 11/15/94  TH-232 PCIfG ALPHASPEC 9412013
1,300 11/27/9¢  RA-236 FCI/G GAMMASPER 9422013
1.500 11/17/94  TH.232 ecr/g ¥ GAMMASPEC 9412013
1,500 11/17/3¢  v-238 PCI/G GAMMASPEC 9412013
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Twmcrlxm Cak Ridge, FusrAP Radiologica) Reporty
Bvent: LIN_twse.
i

Sampling,
. B : .
3 Dace v Qualitier Analytical ™A/E

Bot:ou.bep:p " follected Result Brror Numbe " Nunber

123-355'03“ p N . /11794 - 0.580 pCr/g . ALPHAS PR - 941201 19643
129-B05-02¢ o R . 11737794 . 3.400 pol/G . ALPRASPEC 9412013 19681
123-R0s-02¢ . . 13/17/84 . 0,500 pcl/g : ALPHASPEC 5412013 19683
129-B05- 027 . . 1717754 230, §0.700 PCl/c g3, GAMMASPEC 5412014 13608
12,-Bb5-ﬂ27 ’ . . 11717794 57, 14.700 pri/c 3. CAMMAS PES 5412014 19682
12%-B0S.027 i . . 11717784 TH-212 . 0.006 PCL/G 1. GAMMASPEC 3412014 1364n
129-80%-027 . U175 TH.2z6 s M.900 PCI/G 1045 ALPHASPEC 9412014 19688
12%-B05- 029 f 11/11/9‘_ TH-210 6. 164,200 PCl/C 46.70 ALPHASPEC 9412014 196488
129-305-0:7‘ . - 11/1%79¢ ¢ TH-232 - 32,100 TeisG 41.30 ALPRASPEC 8412014 19508
123-B05-024] . LT wege 46000 BCI/G 2.4 GAMMASPEC 312014 | 195e9
123-B05-024" % 127798 ;o ma-2z¢ . 1100 persg 1.7 GMEASPEC 9012014 . 19449
L123-805-02¢7 ‘;& 11/27/94 5 212 . °.290 PCI/G g.9; GNOASPEC $412024 1968
RELN LIRS 4 : 11/11/94° 7% TH-220 48.200Z PCI/G 134,40 © ALPHASPEZ  gyyapq, 19688
129-Bos.p24F B . : 11/17/%6 L2210 19.200% Be1/6 32140 ALPHASPEC 9412014 19682
1294 TR n/n/u'.%}mqn 10.3007 PCI/G 120.50 g ALPHASPEC 9432034 15688
. 11717794 Yraaze : 6.730° pcrsg 0.93 GAMMASPEC 9412012 19683

"133.B08-029 15 . 900 AV TtHeziz v.450 po1sG 1.40 CAMMASPEC 9412013 19683
129-B0S 10297 ’ . 11/39/94 “y.238 . €0.200 PCI/G 35,99 GAMMASPEC #412013 15683
12"305-02,‘ ‘ ”_,, ;-_. . 1717794 ‘TH'228 - 0.%50 persg 0.18 ALPHASPEC 5422011 19633
129-m05 02y B . 00055 . MMM 1230 . 6.400 PC1/g 0.15 ALPHASPEC 9432044 19683
123805029 § % . /25 mrgag . 1.000 persg 0.07 ALPHASPEC 9412013 19683
129.805.030 ¥ % . /17794 vy . £0.500 PCI/G 9.4 GUMASPEC 4432014 19688
1298082030 5 . . 1117/9¢ Ra-22¢ . £.760 pcr/g 0.65 GAMMASPEC 9412014 19688
133-m2s.030 % ’ /195 232 . 0.140 Per/g .42 GMMMASPEC 9412014 19628
129-305-030 . 4 . . WA T229 . 13.800 PCI/G 119,60 gy ALPHASPEC 9412014 15688
129-n08-030 © ¥ . /17794 23 . 60.200 PCI/G 45,40 ALPHASPEC 9413014 19688
123-B05-03¢ ) . . 131117/94 233 . 5.800 PCI/G 79, qp ALPHASPEC 9413014 19688
129-80% 032 . 1119/9¢  pas226 . 0.350 PCrsg 0.61 CAMMASPEC 9412017 19683
129-805.91) /1794 232 0-120 pCr/G g,y GAMMASPEC 9432033 19683
129-B0s-031 3 11/17/94  ya23p 55.500. FCI/G 1p.0g CRMASPEC 433013 . 13603
. 129808203 ‘ 1417794 TH-228 0.450% per/g 0.12 ALPIASPEC 9412013 | jgc0,
129-305-031 : 1/13/34  nt-230 0.1¢ ALPHASPEC  gqraqas 19683
' P W/17/94 w232 - 0.10 | ALPHASPEC 9413013 19683

11/17/5¢ Ra-2z¢ ‘ AO0IEIERIG g.eg QRMASPEC 9412003 T g944,

¥ 11/27/94 TH.232 ‘ ro21edrcr/a 0.86 GMMASPEC 412003 7 19683

S 11, F11287/9¢ gedsg - 24.000% persg 8.90 | OGAMMASEEC  gqyapg3
oto Ry gy F11/17/8¢  mte20 | 0-3208per/g g g .. ALPHASPEC  gg13g9°
12000 3 : 13727754 o X 0.05* | , ;
. 1r.900 #3 "'11/;7/94 TH-232 : : BLX
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FUSKAP Radiological Reports
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TA/Kberline Gex 1183 AP Radiclogical Reporta
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::l-loa-oaix . T 3 H TR TP L)
129-00%-027 Y . i £33 130
12’-lns-o:1_;i . CTP ASiiven) . ! [ IR FPET R
129-805-027 -7 o : cut 11/cy

180y
IEYTY]
YT
IRYTH
145
1ve 6t
vy
1%L
1eic
RTINS
$rece
st
19482
1044
1re

e W et T

CCCCCCCCGCQCCCC

02/31/9%




et RN

7129-803-018

5129203+
ém,-:os,-ou

129-303-015

129-803-014

129-803-014
J1e9-po¥-0n
129-805+014 .
2129-303404
;I.‘\N'IN-VND_}-
H2-pois010”
(N29-304-010 ¢
129-504-010
129-B0%-010
129-30k-010
129-804-010
A29+804-010
129-804-19
129-304-010
129-805-027

S Parasaters Yolatile Organlcs, T
3 2 S S

Ninyl Chior(de

" Carbon Tetrachloride

L hengerw
Tetrachloroethore

oL

Results  units
0.100 WG/
0.050 /1
0.050 ma/L .
0.050 ma/L
8.100 meyy,
0.05%0 moyy
£.0%0 mGyg
0.050 misy
0,050 wgysy
0.0%0 6/
0.100 wiyy
0.050 ng/y
0.050 ngy,
Q.050 wosy
0.100 mist
2.05%0 mg s
0.030 misy
0.0%0 misL
0.0%0 mosL
0.050 misy
0100 misy,
0.0%0 ni/t
0.0%0 weit
Q.0%0 mGst
0.400 wisL
0.0%0 wGrt
0,050 mGsL
G050 mosL
0.0% mi/t
0.0%0 mipy
G100 mest
0.0%0 nast
0,090 mest
0,030 mist
0.100 MG/t
0.050 m/L
G.050 mesL
0,050 mG/L
3.050 woiL
0.0%0 nG/t
0.100 ug /1

PR XX

Viryl Chloride s

1. 1-Bichloconthare
Ohioroform :‘, w
I.Z'D'ld\lortjn_mh
2:Butencre .
Carbon Tetrachloride
rrichlqmlmﬁ
benlene £
Tetrachlorosthern
Chlornbﬂu-f-

Viryl thioride :
1,1‘0‘@!0(’““5“
thlorotorm &
1.2°Dichlorcatngre
2 Butanone

Carpon Tetrachiorice
Trichioroethere
Cegerw
Tetrachlorcethony
Ol of chunt wew

Viryl Dhlorice
‘I,I-Dimlorulm
Chilorofom
1,2:01chlor cethane
2+ bt anorw

Carbon Tetrachloride
Trichiorosthene

[ LT
Tetrachiorcethens
Ohlorobentere

1. 1-Dichlocorthene
Chioroform % .
1,20 lchlofmtl}aru
- Butancre o

Itichloroethene

Chlorpbenzane
¥inyl Chiorice

Cetaction

Tesrmana |

Late 1213

Aralyzed Flag
0.100 1270494
0.050 1270670
0.0%Q 1270494
0.050 12706, %
S.100 12,06/
0.05%0 1240604
0050 V2065
0.0%0 12/06/%
0,050 12708,
0.050 127085
0,100 12/08r%
4050 127065 %
0.0%% 127005
0.0%0 12,085
0.100 12/06,%4
.050 12/08/%4
0,080 12/08%
0.050 1270694
0.050 1270894
0.0% 1270494
0308 12/0erw
0.0%0 1270694
0.0%0 12/08/94
0.0%0 1270654
0,100 12/04,%4
£.058 120894
0.058 12/08/54
0,050 12/06/%4
0.0%0 12/06/%
0.0%0 12/04,%
0.100 12704794
0,050 12/06s9¢ "
0.050 12/06/9¢.
0.050 12/08,9
0.100 12/04/%
" 0.050 12708/
0.050 12/065%
0.050 12706794
0.050 12/06/%4
0.050 12/06/94
0.100 12/07/9%

Linmig

Y

Flog O-m

Bwee mevay

v

19631
19601
19621
19601
19601
19601
19601
19601
19681
1L

19e01




R.F. Veston Liowitie,
Sampling Event: Linog
Patameter: Yolatile Organics, 1000

. Detection puie [ YR 11V}
Aalyts tesults  Unig, Salleft Aralyzed flog Flag 0-mm

LT mtresntanan, LERT R * reeenug, Lk L BT TEEY  Mdes weasa

L.1-Oichtoroethens 0.050 masy K 0.0%0 12,079 . 19608

hloroform - 0.012 ngyy 0.0%0 Wrorr y 19423

1. 2-Dichlororthane 0.030 mgyg - : 19423

2-Butanong . 0,100 mg/L . . tm

Corbon Tetrachior ge 0.050 w1 1y
Trichlorosthene 0.056 mesr ) 14y .
benzens i} = C.0% neyL k 1983 ]
Tetrachloroethens 0.050 mesg { 12y .
Chlorcbenteng . X

R LA IS




x iy

caville, FUSIAP Chemical Reports

N

Sampling Event i LINDE & b

s . N . Detaction Date BRI

Sample 1D Mumber Aalytey ) Rssults  Unjics Limit  anslysed Yliag

R —evamnan. e aea.

V129802002 {51 lver ATCLP Leachate $ 2 2,900 vy, 300 1270304 13408
L13s-s01.003 . Arsenic); yore oG $%.400 wasn 408 12703/p4 19401
[12%-B03.002 | B4710m, ITOLP Leachate G 239,000 uase LLEI S LIV, 1%
1298014602 | Cacmium,iTCLS -4 1.%60 wy/L 100 13/01/ 04 1360
2333:8014002 ' Chromium; ToLr S ) .%00 Wa/L 388 12/01/% 1re8y
123-M01-002 - MercurySTeLy : WL 100 13/30/%a ; 13401
12%-001-002 Lead, TCL? Laschute 233,300 Ly, 700 12700004 ; 1ve0s

 Seleniumd ToLP CE s 200 13700734 :
Silver, TCLP Leachats 3 usL 700 337014 RN TYTY
123-202-004 u--nzfi‘i:}m < A (1377 §00 1iso3sea - oY)
139-8C2-006 Bartum TCLY leachale ul/L 400 L2 IR TYH
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Acceplable :
Estimate, qualitathrsly correct but guaniitatively suspect
Reject, data sre not sultable for any purpose,

: Resampting or reanalysis may be necessary for i
verification

Undetected-éstimated. The result is beiow the MDA or
hess than the associated srror. ' '
Undetected. The Dlank's resultis » 10 the MDA, or above
the MDA and the results of the sample are< 5 times

the blank's result

Aliquot
Blank

Chain of custody
Continuing Calibration Range
Error grealer than result
Estor term
Fiokling time
Inttial Calibration Range
Lab control sample

Enum detectable activily
Method
Preservative
Replicate
Self-Absorption

Tracer Recovery
Wet (soil sample)}
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