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Consolidation Test Derived k for OCR<2
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Structural Fill UU Tests

o))
o

U
o

N
o

=== \ISE Berm Undrained

N
o

Envelope

w=p==Sully

== FAC Pond 3east

SHEAR STRENGTH (PSI)
w
o

=
o

=== Fac Pond 3west

20 40 60
CONFINING STRESS (PSl)

P. J. Carey & Associates, PC

Appendix A-1 Figure 3




NYSDEC OHMS Document No. 201469232-00007

Sully Source CIU Testing
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P.J.Carey & Associates, P.C.

CLIENT: CWM CALCULATION BY Peter Carey
PROJECT RMU-2

JOB No: 154.002
ATTATCHMENT 1 OF APPENDIX A-1
DATE: 8/21/09

OBJECT: Use 1d consolidation data to obtain consolidation related k values from ¢, using
Terzaghi's consolidation theory.

"a.v" ccoefficient of compressibility, -de/dp

using the definition of ¢, k(cv) = m for a given stress range
+ €
where the definitions of terms are
definitions :=
1 2

1 "Term" "Definition”
2 "k "permeability"
3 "Gs" "soil specific gravity"
4 "cv" "Coefficient of consolidation™
5 yw" ("initial void ratio" )ater"
6
7

"eQ" "initial void ratio"

using consolidation data one can determine the ¢, and strain corresponding to each load and initial

void ratio and specific gravity (measured for supporting data information). Data is available for eact
load in an array providing load, strain, and c,. Importing the data from the test

Sample 28-30 from SB-02-3A

25, .
€orep = 9597 Gg:= 2.75 r:= 7|n Wyo = 103.24gm hg := 0.75in

Wdo VO -V
ve=2202in°  eqi=
Ggw Vg

S

= 0.606

VO =T r2-h0 Vgi=

Vg = 3682in°

8/24/2009
Page 1 of 6
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note the deviation from that report, incorrect specific gravity (2.8) was used in report

MCO =

22.8gm
Wdo

b Ydo= —— = 106.83—
0= 1+ MCo)ygo = 130423 — Vo
ft
data :=
1 2 3

1 "load tsf" "strain” [cv if ft~"2/day”
2 0 0 0
3 0.25 0.024 0.008
4 0.5 0.0392 0.02
5 1 0.0528 0.007
6 2 0.0683 0.02
7 1 0.0703 0.08
8 2 0.0731 0.07
9 4 0.0911 0.04
10 8 0.1235 0.03
11

12

13

n := rowgdata) = 10
PJCA
8/24/2009

"Serwices for YIOUR botton line"

= 0.221 based on the intial wet and final dry weigths reported

Ib
>

i=2.n

j=2.n-1

Page 2 of 6
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ei e eo - data1’2(1 + eo) pl = datai lzooo&
2 ’ 2
t
cy, = 0 o A, =0 S - a5, {1+ %) - §
8. =
J Pis1 ™ P
0
2325x% 10" °
z2:=2.9 3681 % 107 °
Csay oy w 5763 x 10 °
K i=——F—
z 1+eg k=|-0383x 10 7|2
Sec
4843 % 10 2
5933x 10 °
~1.09x 10”8
7355 10

this data can be used to generate a k vs overburden function, but needs to be corrected for
the likelyhood of vertical drainage being better in the field.

Sample 14-16 ftfrom SB-02-3A

25, .
€orep = D01 Ggi= 275 r:= 7|n Wqo = 111.16gm hg := 0.75in

w V-V
Vo= mr*hg vgm —2 Vo= 2468in° ey ——° = 0492
Gg %
s Tw 3 s
Vg = 3.682in
note the deviation from that report, incorrect specific gravity (2.8) was used in report
MCq = 2081gm = 0.187based on the intial wet and final dry weigths reported
Wdo
Wdo b

Ndo = — = 115.026 —

. Ib o=y 3
0= (1 +MCo)go = 136.56— 0 ft

ft

PJCA

8/24/2009 "Services for YOUR battom line" Page 30f6
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data :=
1 2 3 4
1 "load tsf" "strain” fcv if ft""2/day”
2 0 0 0
3 0.25 0.0068 0.0401
4 0.5 0.0136 0.0143
5 1 0.0213 0.0165
6 2 0.0342 0.0298
7 1 0.0357 0.0743
8 2 0.0377 0.132
9 4 0.0509 0.0482
10 8 0.0743 0.0368
11
12
13
n := rowgdata) = 10 i:=2.n
j=2.n-1
§=¢%~ data‘u,z'(l +€) p, = data 12000E
2 | 2
t
CVi = data,l’s-@ avl =0 | e - data]+1’2~(1 + eo) -e
3 = -
j Pii1~ P
0
~3301x 10 °
z:=2.9 1177x 10" 8
G.a, - . -9
- sa\/z CVM Tw -7.691 x 10
? 1+¢p k=|-1164x 10 8 |2
Ssec
3373x 10 °
7991 x 10 °
0629 10 0
_6516x 10 2
PJCA

8/24/2009 "Services for YOUR battom line" Page 40f6
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Sample 28-30 ftfrom SB-02-2A

25, .
€orep = 1202 Gg:= 2.75 r= 7|n Wyp = 77.04gm hg := 0.75in

Vo= mr*hg vgim GW.do Vve=170in° egi= Y07Vs 1 is
s Tw 3 Vs
V= 3.682:in
note the deviation from that report, incorrect specific gravity (2.8) was used in report
MCq = 33.12gm = 0.43 based on the intial wet and final dry weigths reported
Wdo w
b Ydo = 40 = 79.719E
o= (1+ MCo)ygo = 113991 — Vo 3
ft
data :=
1 2 3 4
1 "load tsf" "strain” fcv if ft"2/day”
2 0 0 0
3 0.25 0.0063 0.053
4 0.5 0.0252 0.0131
5 1 0.0365 0.017
6 2 0.0576 0.0375
7 1 0.0607 0.0295
8 2 0.0645 0.0398
9 4 0.0943 0.017
10 8 0.1311 0.0394
11
12
13
n := rowgdata) = 10 i:=2.n
j=2.n-1
6= g~ data ,(1+ &) p,:= deta 12000E
’ ’ 2
O, = data,l’s-@ &, = 0 - e - data]+1’2~(1 + eo) -e
3 =
] pj - pj
PJCA

8/24/2009 "Services for YOUR battom line" Page 50ofé
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0

_4043x 10" 8

z:=2.9 2098 10 °

G.a, - . — 8
S avZ CvZ+1 Tw -1.163 x 10

z 1+ep k=|-2305x 10 8|M

2768 x 10 °

_4578x 10 °

7667 % 107 °

1007 x 10”8

PJCA

8/24/2009 "Services for YOUR battom line" Page 6 of 6
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Strain Energy
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Strain Energy
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Strain Energy
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Strain Energy
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FEBRUARY 2009 083-89102

TABLE 1
SUMMARY OF STRATIGRAPHIC UNITS TYPICAL INDEX PROPERTIES AND HYDRAULIC CONDUCTIVITY VALUES
ANNUAL GROUNDWATER INTERPRETATION REPORT
MODEL CITY TSD FACILITY
MODEL CITY, NEW YORK

NATURAL ATTERBERG LIMITS
MOISTURE LIQUID PLASTIC PLASTICITY HYDRAULIC CONDUCTIVITY
CONTENT LIMIT LIMIT INDEX K(CM/S) HYDROSTRATIGRAPHIC
LITHOSTRATIGRAPHIC UNIT Wn (%) LL PL Pl VERTICAL HORIZONTAL UNIT

UPPER ALLUVIUM (UA) - Stiff to hard, gray, brown to yellow-brown, laminatec
fine SAND and/or SILT and/or SILTY CLAY (SM, ML, or CL). Stratified - - -- -- 1x10-5 3x10-6 Aquitard

UPPER CLAY TILL (UCT) - Stiff to hard, brown to purple-brown CLAYEY SILT
some coarse to fine sand, little fine gravel (CL). Gravel as limestone
and shale clasts. Non-stratified to faintly laminated. Contains occasiona 15 29 16 13
cobbles and discontinuous, wet sand and silt layers 6x10-7 2x10-6 Aquitard

UPPER SILT TILL (UST) - Compact to very dense, brown to purple-brown SILT (See text 3x10-6*
and coarse to fine SAND, little fine gravel (ML). Gravel as limestone anc 12 NON-PLASTIC Sections 3x10-6**
shall clasts. Contains occassional discontinuous, wet sand and silt layers 6.1.7 and 7.4)

MIDDLE SILT TILL (MST) - Compact to very dense, gray to gray-brown, SIL"
and coarse to fine SAND, little fine gravel (ML). Gravel as limestone anc 12 NON-PLASTIC 1x10-7 3x10-6 Aquitard
shale clasts. Dilatant.

GLACIOLACUSTRINE CLAY (GC) - Very soft to firm, gray to gray-brown, CLAY
to SILTY CLAY, some fine sand (CL). Occasional gravel sized dropstones Aquitard
throughout. Laminated. Occasional red-brown to gray silt and fine sanc 28 35 19 16 2x10-8 5x10-8
layers. Occasional vertical tubular voids (mollusk burrows).

GLACIOLACUSTRINE SILT/SAND (GSS)
1. Stratified coarse sand: Very dense, brown to multi-colored coarse to fine 2x10-4 Aquifer
SAND, little silt, little fine gravel (SP-SM). Occasional coarse to fine SAND, 13 NON-PLASTIC - 1x10-4*
and coarse to fine GRAVEL layers. Gravel as limestone clasts. Wet.

2. Non-stratified silt and fine sand: Compact to very dense, brown, SILT and 3x10-5

coarse to fine SAND, little fine gravel (ML). Gravel as limestone clasts 11 NON-PLASTIC -- 7x10-6* Aquifer
Wet. Poorly sorted (well graded). 3x10-5

3. Stratified silt and fine sand: Compact, brown-gray to brown, SILT, some 1x10-5 1x10-5*

fine sand (ML) to fine SAND and SILT (SM). Dilatant. Wet. Well sorted 16 NON-PLASTIC -- 1x10-5* 1.6x10-5% Aquifer
(uniformly graded).

4. Interlayered silt, sand, and clay: Soft, gray, SILTY CLAY (CL) laminatec 3x10-6
with %2-inch to 6-inch thick SILT (ML) or fine SAND, some SILT (SM) layers - - -- -- -- 2x10-6* Aquifer
spaced 0.1 feet to 0.5 feet apart.

BASAL RED TILL (BRT) - Very dense, red-brown, SILT and coarse to fine SAND
little fine gravel (ML). Gravel as limestone and red and green shale clasts 1 NON-PLASTIC 3x10-8 4x10-8 Aquitard
Dry. Indurated.

NOTES:
Values are for tests reported in the 1985 "Hydrogeologic Characterization" Report unless otherwise noted
* Values shown for results obtained in 1988 "Hydrogeologic Characterization Update" Report
** Values shown for results obtained in 1993 "Hydrogeologic Characterization Update" Report

F/N:G:\Projects\083-89102 CWM 2008 GW Report\2008 Tables\Table 1 Golder Associates Pagelof 1
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Upper Glacial Till Blow Counts

UGT - Blow count information

NYSDEC OHMS DocH@bhENo. 201469232-00007

Statistics

LN (N) destribution

Mean

Standard Error

Median
Mode

Standard Deviatior
Sample Variance

Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

3.297638191
0.051704126
3.36729583
3.465735903
0.568745385
0.323471313
0.322995733
0.525897249
2.995732274
1.609437912
4.605170186
399.0142212
121

Boring depth N strata Ln N
B-17 11 23 1 3.135494
B-18 6 28 1 3.332205
B-18 11 33 1 3.496508
B-18 16 16 1 2.772589
B-19 6 31 1 3.433987
B-19 11 13 1 2.564949
B-20 6 29 1 3.367296
B-34 6 35 1 3.555348
B-34 11 19 1 2.944439
B-43 6 63 1 4.143135
B-43 11 80 1 4.382027

43 6 63 1 4.143135
43 11 80 1 4.382027
B-60 6 45 1 3.806662
B-60 11 32 1 3.465736
B-61 6 39 1 3.663562
B-61 11 29 1 3.367296
B-62 6 30 1 3.401197
B-62 14 56 1 4.025352
B-62 16 33 1 3.496508
B-63 5 38 1 3.637586
B-63 10 13 1 2.564949
B-68 6 16 1 2.772589
B-68 11 47 1 3.850148
B-68 14 56 1 4.025352
B-68 16 20 1 2.995732
B-71 6 16 1 2.772589
B-71 11 47 1 3.850148
B-71 14 56 1 4.025352
B-71 16 20 1 2.995732
G-11 5 10 1 2.302585
G-11 7 20 1 2.995732
G-11 9 30 1 3.401197
G-11 11 20 1 2.995732
G-15 5 27 1 3.295837
G-15 7 25 1 3.218876
G-15 9 19 1 2.944439
G-15 11 28 1 3.332205
G-15 13 25 1 3.218876
G-16 7 32 1 3.465736
G-16 9 5 1 1.609438
G-16 11 8 1 2.079442
G-18 5 39 1 3.663562
G-18 7 31 1 3.433987
G-18 9 41 1 3.713572
G-18 11 12 1 2.484907
G-21 5 19 1 2.944439
G-21 7 61 1 4.110874
G-21 9 29 1 3.367296
G-21 11 61 1 4.110874
G-21 13 27 1 3.295837
G-21 15 40 1 3.688879
PRO-21 5 26 1 3.258097
PRO-21 7 42 1 3.73767

10f3

N

27.04868
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Boring depth N strata Ln N
PRO-21 9 11 1 2.397895
PRO-21 11 12 1 2.484907
PRO-21 13 13 1 2.564949
PRO-21 15 10 1 2.302585
PRO-21 17 12 1 2.484907
PRO-21 19 10 1 2.302585
PRO-21 21 10 1 2.302585
PRO-35 5 6 1 1.791759
PRO-35 7 36 1 3.583519
PRO-35 9 20 1 2.995732
PRO-35 11 15 1 2.70805

SB-02-01 4.5 32 1 3.465736

SB-02-01 6.5 34 1 3.526361

SB-02-01 8.5 25 1 3.218876

SB-02-01 10.5 38 1 3.637586

SB-02-01 12.5 37 1 3.610918

SB-02-01 14.5 32 1 3.465736

SB-02-02 4.5 24 1 3.178054

SB-02-02 6.5 31 1 3.433987

SB-02-02 8.5 14 1 2.639057

SB-02-02 10.5 6 1 1.791759

SB-02-02 12.5 13 1 2.564949

SB-02-02 18.5 63 1 4.143135

SB-02-02 20.5 35 1 3.555348

SB-02-02 22.5 26 1 3.258097

SB-02-03 4.5 31 1 3.433987

SB-02-03 6.5 56 1 4.025352

SB-02-03 8.5 27 1 3.295837

SB-02-03 10.5 17 1 2.833213

SB-02-03 12.5 30 1 3.401197

SB-02-03 18.5 15 1 2.70805

SB-02-03 20.5 27 1 3.295837

SB-02-03 22.5 53 1 3.970292

SB-02-04 4.5 34 1 3.526361

SB-02-04 16.5 61 1 4.110874

SB-02-04 18.5 27 1 3.295837

SB-02-04 20.5 24 1 3.178054

SB-02-05 4.5 40 1 3.688879

SB-02-05 6.5 35 1 3.555348

SB-02-05 8.5 12 1 2.484907

SB-02-06 4.5 28 1 3.332205

SB-02-06 6.5 39 1 3.663562

SB-02-06 8.5 13 1 2.564949

SB-02-06 10.5 32 1 3.465736

SB-02-06 12.5 29 1 3.367296

SB-02-06 14.5 18 1 2.890372

SB-02-07 4.5 32 1 3.465736

SB-02-07 6.5 50/6 1 #VALUE!

SB-02-07 8.5 20 1 2.995732

SB-02-07 10.5 29 1 3.367296

SB-02-08 4.5 46 1 3.828641

SB-02-08 6.5 35 1 3.555348

SB-02-08 8.5 32 1 3.465736

SB-02-08 12.5 29 1 3.367296

SB-02-08 14.5 41 1 3.713572
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Boring depth N strata Ln N
SB-02-08 16.5 50 1 3.912023
SB-02-08 18.5 37 1 3.610918
SB-02-08 20.5 38 1 3.637586
SB-02-08 22.5 32 1 3.465736
SB-02-03 12.5 30 1 3.401197
SB-02-03 18.5 15 1 2.70805
SB-02-03 20.5 27 1 3.295837
SB-02-03 22.5 53 1 3.970292
SB-02-04 4.5 34 1 3.526361
SB-02-04 16.5 61 1 4.110874
SB-02-04 18.5 27 1 3.295837
SB-02-04 20.5 24 1 3.178054

3of3
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geometric
Ln(N) N
Mean 3.335502956 28.09251
Standard Error 0.075095908
Median 3.312696184
Mode 2.833213344
Standard Deviation 0.411317227

Sample Variance
Kurtosis
Skewness
Range

Minimum
Maximum

Sum

Count

0.169181861
-1.195617848
0.17438244
1.270462546
2.772588722
4.043051268
100.0650887
30

Boring depth N strata Ln(N)
B-19 16 30 2| 3.401197
B-20 16 23 2| 3.135494
B-20 21 21 2| 3.044522
B-20 26 17 2| 2.833213
B-34 2 40 2| 3.688879
B-34 3.5 50 2| 3.912023
B-62 11 29 2| 3.367296
G-11 13 33 2| 3.496508
G-11 15 54 2| 3.988984
G-11 17 30 2| 3.401197
G-11 19 39 2| 3.663562
G-11 21 25 2| 3.218876
G-11 23 18 2| 2.890372
G-11 25 17 2| 2.833213
G-16 5 16 2| 2.772589
G-16 13 29 2| 3.367296
G-16 15 17 2| 2.833213
G-16 17 26 2| 3.258097
G-16 19 36 2| 3.583519
G-16 21 16 2| 2.772589
G-16 23 23 2| 3.135494
G-21 17 42 2| 3.73767
G-21 19 57 2| 4.043051
G-21 21 25 2| 3.218876
G-21 23 55 2| 4.007333
G-21 25 41 2| 3.713572
G-21 27 45 2| 3.806662

SB-02-01 16.5 33 2| 3.496508
SB-02-01 18.5 17 2| 2.833213
SB-02-01 20.5 24 2| 3.178054
SB-02-01 22.5 17 2| 2.833213




GSS Blow Counts
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Ln(Neff) N
Mean 3.825974 45.87746
Standard Error 0.078716
Median 3.951244
Mode 4.60517
Standard Deviation 0.708443
Sample Variance  0.501892
Kurtosis -0.28294
Skewness -0.67816
Range 2.813411
Minimum 1.791759
Maximum 4.60517
Sum 309.9039
Count 81

Boring Depth N strata [N effectivg Ln(N)
B-17 31 17 4 17 2.833213
B-18 36 95 4 95 4.553877
B-18 41 115 4 100 4.60517
B-19 31 85 4 85 4.442651
B-19 36 80 4 80 4.382027
B-20 36 33 4 33 3.496508
B-34 36 45 4 45 3.806662
B-34 41 46 4 46 3.828641
B-43 31 26 4 26 3.258097
B-43 36 100/.5 4 100 4.60517
B-43 41 34 4 34 3.526361

43 31 26 4 26 3.258097

43 36 100/.5 4 100 4.60517

43 41 34 4 34 3.526361
B-60 36 160 4 100 4.60517
B-61 26 13 4 13 2.564949
B-61 31 81 4 81 4.394449
B-61 36 70 4 70 4.248495
B-61 41 63 4 63 4.143135
B-62 31 29 4 29 3.367296
B-62 36 100 4 100 4.60517
B-62 41 100 4 100 4.60517
B-63 27 52 4 52 3.951244
B-63 29 36 4 36 3.583519
B-63 31 36 4 36 3.583519
B-63 33 65 4 65 4.174387
B-63 35 230 4 100 4.60517
B-63 37 230 4 100 4.60517
B-63 38.5 600 4 100 4.60517
B-63 40 600 4 100 4.60517
B-68 35 29 4 29 3.367296
B-68 36 16 4 16 2.772589
B-71 35 29 4 29 3.367296
B-71 36 16 4 16 2.772589
G-11 27 68 4 68 4.219508
G-11 29 54 4 54 3.988984
G-11 31 61 4 61 4.110874
G-11 33 85 4 85 4.442651
G-11 35 37 4 37 3.610918
G-16 29 6 4 6 1.791759
G-16 31 8 4 8 2.079442
G-16 33 19 4 19 2.944439
G-18 31 17 4 17 2.833213
G-18 33 44 4 44 3.78419
G-18 35 19 4 19 2.944439
G-18 37 54 4 54 3.988984
G-21 39 41 4 41 3.713572
G-21 41 64 4 64 4.158883

PRO-21 25 24 4 24 3.178054

PRO-21 31 10 4 10 2.302585

PRO-21 33 51 4 51 3.931826

PRO-35 27 19 4 19 2.944439

PRO-35 29 33 4 33 3.496508

PRO-35 31 33 4 33 3.496508

SB-02-01 24.5 23 4 23 3.135494
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Boring Depth N strata [N effectivg Ln(N)
SB-02-01 26.5 32 4 32 3.465736
SB-02-01 28.5 52 4 52 3.951244
SB-02-01 30.5 50/6 4 100 4.60517
SB-02-01 32.5 80 4 80 4.382027
SB-02-01 34.5 50/6 4 100 4.60517
SB-02-02 34.5 15 4 15 2.70805
SB-02-02 36.5 33 4 33 3.496508
SB-02-02 38.5 50 4 50 3.912023
SB-02-02 40.5 50/6 4 100 4.60517
SB-02-02 44 50/3 4 100 4.60517
SB-02-03 34.5 17 4 17 2.833213
SB-02-04 35.5 23 4 23 3.135494
SB-02-04 37.5 33 4 33 3.496508
SB-02-04 39.5 56 4 56 4.025352
SB-02-04 41 55/6 4 100 4.60517
SB-02-05 26.5 59/8 4 100 4.60517
SB-02-05 28.5 74 4 74 4.304065
SB-02-06 24.5 22 4 22 3.091042
SB-02-06 26.5 50/6 4 100 4.60517
SB-02-06 28.5 74 4 74 4.304065
SB-02-07 26.5 69 4 69 4.234107
SB-02-07 28.5 50 4 50 3.912023
SB-02-07 30.5 50/6 4 100 4.60517
SB-02-07 32.5 50/6 4 100 4.60517
SB-02-07 34.5 70 4 70 4.248495
SB-02-07 36 60/6 4 100 4.60517
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P.J.Carey & Associates, P.C.

CLIENT : CWM SHEET 1 OF3
PROJECT: RMU-2 DATE:6/17/09
PJCA-JOB No.:

PERFORMED BY: Peter J. Carey

SUBJECT: RMU-2 Triaxial Data

Object of Worksheet:Determine information from test forms of
triaxial compression tests with pore pressure

B -5 20-22ft B-6 25-27ft B -9 at 20-22 ft
tests by empire
22.1 154 15 20.6 134 15 19.7 12.7 15
data a:=| 346 219 30 data b:=| 36 224 30 data c:=| 384 234 30
614 37.2 60 67 405 60 744 434 60
data := stack(data_a,data b, data c) combines the data from the three tests
. S dama<2> : , (v data<2>
o' = data™ ps q:= 5 psi p = | data _T psi
data1<1> _ P array of p' and g and o'; taken at maximum obliquity
e
datal<2> = a4
psf
211.836
fit:= Iine(data1<1>,data1<2>> fit= ( 0.393 j stderr(data1<1>,data1<2>) = 57334

q;aw@ @' = 23.166-deg
fit for a linear fit, note the significant cohesion
. 1 o intercept which is not indicative of actual behavior
€= cos(¢') psf €= 230415-psf at very low effective stress

if a function is used that is based on ¢ and normal stress, the p and q information must first be
converted to N and T on the plane of failure at the time of failure

8/9/2009
Page 1 of 3
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32.325

n datal? 27581
@ = asin ———~

dat al<1> 25.759

28.817

1752 x 10° (L =| 26.847 |-deg

2 25.668

3.019 x 10 25402

5551 x 10° 25.989

1.754 x 10° 24.316

. (2
o'n=|3186x 10° | O := datal

6.068 x 10°
1,691 x 10°
3.456 x 10°
6.916 x 10°

determine the fit of the data to the model

1-m
100kPaj

o) = oo o)

n

where the 100 refers to the values at 100 kPa
(based on work by Mesri and others)

define genfit vectors, to allow the

generic equation fit function built into Mathcad to
be utilized. Vectors are the function, and the partial
derivatives of the function for each of the constants
being sought. The function is redined so that

tan ¢,qopis Aand 1-m, is b

.53
guess .= ( 5) values of a and b

PJCA
8/9/2009

F(n,Ab) == n.(@j

1.109 x 103
1.577 x 103

2678 x 10°

964.8
— 3
Gf =| 1.613 x 10

2016 x 10°
914.4

1,685 x 10°

3.125 x 103

100kPa = 2.089 x 10°-psf

2089
A-n- (_
n

n

()
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define cg as the matrix containing the best fits for data and the model

_ 0.549
cg:= genflt(cr‘n,qf , QUesSS, F) = ( )

datal

daIa1<2>

XX
q(n)

psf
o000

q ff(psf)

(3

0.147

my = 1- cg, = 0.853

(3

Pp100 = atan(cgl) = 28.766-deg

su/p'preshear)

= data™~ -144  converting values to psf
O
2089psf
q(n’) = n'~cgl-( n‘p )
Comparison of Shear Strength to Requirements
3
6x10 T T T T 0.6
4<10° 05
o...
Lo %
. st e
3 8'..
2<10° &2 -0.4
."W{
&
...
* L L L L 03
0 210° 410° 6<10° 8<10° 1x10*
o"n,—,datal@
stress (psf)
XX Test
e e e Mesri Model

note that the data fits well with the model based on phi at a reference pressure and a reduction in
the secant ¢ based on the ratio of the reference pressure/normal stress raised to a power. Also it
predicts significantly lower drained strengths at very low effective stress, consistent with actual
behavior. It should be noted that the consolidated undrained tests from the SB-02 borings
experienced leakage during the testing resulting in unuseable results.

8/9/2009

PJCA

"Serwices for YIOUR botton line"
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P.J.Carey & Associates, P.C.

CLIENT : CWM SHEET 1 OF3
PROJECT: RMU-2 DATE:6/19/09
PJCA-JOB No.:

PERFORMED BY: Peter J. Carey

SUBJECT: RMU-2 Triaxial Data

Object of Worksheet:Determine information from test forms of
triaxial compression tests with pore pressure FOR GC

Evaluation of Sample SB-02-4 28-30ft, shear strength

only
3153.9 13395 3600 array of p' and g and o'; taken at maximum obliquity
datal := | 4812.2 2090.6 7200 |-psf
6933.2 2872.4 10800
fit:= line M M fit = 54,804 (v 2
o psf ~ psf "\ 0404 stderr(datal ,datal ): 63.924- psf

Q= asin(fitz) @' = 23.823-deg
fit,
c':= —psf ¢ = 103.634-psf
co(p)

for a linear fit

if a phi function is used, the p and q information must first be converted to N and 1 on the plane of
failure at the time of failure

data1<2> 25.132 —<2>>
o = asin| —— ¢ =| 25.75 |-deg o i datal
datal 24.475 tan(pp )
19.829 9.302
oy=| 301 |pd O = datal<2> gf = | 14.518 |ps
43.821 10.947

8/24/2009
Page 1 of 3
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1-m
p
try a fit using the generic form of the hyperbolic q(o"n) = G'n'tan(‘\"pmo)'(maj
o
where the 100 refers to the values at 100 kPa n
ta”(‘\"ploo) can be redined as A and
1-mID asb
define genfit vectors
_ ) -
A.n(zosgj
n
b 5
F(n,A,b) := n(@j guess := ( )
n 1
2089 2089 b
{222
i Tn Fl o[22 a 26.216-d
cg:= genfitf — ,—,guess,F | = := atan(cg, | = 26.216-
9:= O ot pst 7Y 0.065 Pp100 ( gl) =
My = 1- cg, = 0.935
EMPIRE RESULTS CONTINUOUS FOR THIS TEST
1-.853
2089psf CO2
n') := n“-tan(28.776deg)-| ———— , , 2089psf
ag(n’) ( eg) ( - j o) = n.{cgl_( n'p j }
PJCA

8/24/2009 "Services for YOUR battom line" Page 20f3
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Comparison of Shear Strength

8107 . . . . 0.4
0.372
\\
6107 .
" |
N 035
N af
3 \‘\ s ] piSf
410+ .
N - et
— psf
N -
= '\, 03
3_ \'\_
210 _ e
— T
prd
- 0.266
| | | | 0.25
0 210° 410° 6:10° 8x10° 1x10*
0 hn oo data® 10000
Psf psf psf psf .
s ff(psf)
o Test
o o ¢« Genfit
— - Empire data
—eee SUIp
PJCA
Page 3 of 3
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P ] Carey &
PJ.Carey & Associates, P.C. N gsociates, PC

CLIENT : CWM SHEET 1 OF 3
PROJECT: RMU-2 DATE:6/17/09

, PICA-JOB No.:
PERFORMED BY: Peter J. Carey

SUBJECT: RMU-2 Triaxial Data

Object of Worksheet:Determine information from test forms of
triaxial compression tests with pore pressure

Evaluation of Sample SB-02-4 10-12 ft, shear strength

only
49595 2741 3600 array of p'and q and o'; taken at maximum obliquity
datal := | 8099.7 4226.1 7200 |-psf
9787.6 5251.6 10800
fit o i datal<1> dattal<2> . 158.188 W )
AR (R — = o514 sderr{datar' , detan?) = 118.895.pst

@'= asin(fitz) @' = 30.933-deg
fit,
c':= —psf  c'= 184.418-psf
coy(p)

for a linear fit

if a polynomial function is used, the p and q information must first be converted to N and 1 on the
plane of failure at the time of failure

N:\Model_City\154.002_rmu2\soil 1 8/24/2009
properties\
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20f3
33.551
. datal<2>
P = asin —<1> P =| 3145 |-deg
datal 32.45
o detal®
Toten(e)
28.703 <2> 19.035
o'\ = | 47.985 |ps g¢ = datal g = | 29.348 |psi
57.357 36.469
L . . 100kPa) "
try a fit using the generic form of the hyperbolic q(o'n) = o"n-tan(gpploo)-(—J
where the 100 refers to the values at 100 kPa

an(“Pploo) can be redined as A and

1-mp asb
b
A'n.(zosgj
2089 S
F(n,A,b) = ( j auess = |

(2089) (2089)
[ oh O 0.674

cg:= genfitf —,——,guess,F | =
psf * psf 0.054

Pp100 = atan(cgl) = 33.965-deg

define genfit vectors

mp =1- cg, = 0.946

Ca2
o) = n'-{ch(ZOS:pSf) }

N:\Model_City\154.002_rmu?2 2 8/24/2009
\soil properties\
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30f3
Comparison of Shear Strength to Requirements
84107 . . ! . 08
610 .+Hor
2 )
datal / o
T ps X ot
S e+ 10T : Jos—
o q(n) datal
psf Pt
2107 ~0.5
hd | | | | 04
0 210° 410° 6<10° 8<10° 110"
N n data1<3>
pst pst psf
s ff(psf)
& Test
o o o Genfit
Su/p)
N:\Model_City\154.002_rmu?2 3 8/24/2009

\soil properties\
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P ] Carey &
PJ.Carey & Associates, P.C. N gsociates, PC

CLIENT : CWM SHEET 1 OF 3
PROJECT: RMU-2 DATE:6/17/09
PJCA-JOB No.:

PERFORMED BY: Peter J. Carey

SUBJECT: RMU-2 Triaxial Data

Object of Worksheet:Determine information from test forms of
triaxial compression tests with pore pressure

Evaluation of Sample SB-02-4 12-14 ft, shear strength

only
39719 2215 3600 array of p'and q and o'; taken at maximum obliquity
datal:= | 7030.3 3919.9 7200 |-psf
10316.2 5492 10800
fit o i datal<1> dattal<2> . 208.476 W )
AR (R — = o516 sderr{datar' , detan?) = 102.167.pst

@'= asin(fitz) @' = 31.068-deg
fit,
c':= —psf  ¢'= 243.389-psf
coy(p)

for a linear fit

if a polynomial function is used, the p and q information must first be converted to N and 1 on the
plane of failure at the time of failure

N:\Model_City\154.002_rmu2\soil 1 8/24/2009
properties\
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20f3
33.895
. datal<2>
P = asin —<1> ¢ = | 33.888 |-deg
datal 32.165
o detal®
Toten(e)
22.895 <2> 15.382
o'\ = | 40.528 | psi g¢ = datal g = | 27.222 |psi
60.644 38.139
L . . 100kPa) "
try a fit using the generic form of the hyperbolic q(o'n) = o"n-tan(gpploo)-(—J
where the 100 refers to the values at 100 kPa

an(“Pploo) can be redined as A and

1-mp asb
b
A'n.(zosgj
2089 S
F(n,A,b) = ( j auess = |

on(22)(2)

o oy O - 0.72 »
cg:= genfif — ,——, guess,F | = = atan(cg, | =
9:= O oet st 7Y 0.09 #p100 (cg)

mp =1- cg, = 0.91

define genfit vectors

Ca2
o) = n'-{ch(ZOS:pSf) }

N:\Model_City\154.002_rmu?2 2 8/24/2009
\soil properties\
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30f3
Comparison of Shear Strength to Requirements
810° . . . . 0.65
6107 e
(2 —10.6
detal o
% psf pst
g o ST & —
o q(n) datal
psf bl
O —0.55
210+ et
d | | | | 05
0 210° 4x10° 6<10° 810° 1x10*
n o data1<3>
pst pst  psf
s ff(psf)
& Test
o o o Genfit
Su/p)
3 8/24/2009

N:\Model_City\154.002_rmu?2
\soil properties\
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P.J.Carey & Associates, P.C.

CLIENT : CWM

PROJECT: RMU-2 DATE:6/17/09
PJCA-JOB No.:

PERFORMED BY: Peter J. Carey

SUBJECT: RMU-2 Triaxial Data

Object of Worksheet:Determine information from test forms of
triaxial compression tests with pore pressure

B -5 20-22ft
B -9 at 20-22 ft test by empire
22.1 154 15 206 134 15 197 127 15
data a:=| 346 21.9 30 ' '
daa b:=| 36 224 30 )
6 ' 744 434 60
data:= stack(data_a, data b, data c)
LD 2 2
o'y = data™ ps q= dat: psi b data<1> _ data osi
data1<1> _ P array of p' and q and o', taken at maximum obliquity
e
datal<2> = a4
psf
. ) o) (211836
fit: tinel datar’? , detet'?) fit=[ "] et et - 57.304

Q= asin(fitz) @' = 23.166-deg
fit,
c':= —psf ¢ = 230.415-psf
cos(p)

for a linear fit

8/24/2009
Page 1 of 5
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if a polynomial function is used, the p and q information must first be converted to N and 1 on the
plane of failure at the time of failure

32.325
27581
( dater? %8
p = 8a3n 0 25.759
datal 28.817
o, = | 26.847 |-deg
3
1.752 x 10 25,668 1100+ 16°
3 28.402
3.019 x 10 - 3
) N 1.577 x 10
5.551 » 10 24.316 2678 x 10°
1.754 x 10° 964.8
. (2
Opn=|3.186 x 10° Of := datal df =| 1.613 x 10°
6.068 x 10° 2016 x 10°
1,691 x 10° 914.4
3
2456 16° 1.685 x 10
6.916 x 10°

Jo0kpa) P
Q(U'n) :cr‘n-tan(@plo())'( = j

try a fit using the generic form of the hyperbolic n

where the 100 refers to the values at 100 kPa ta”(‘\"ploo) can be redined as A and

1-mID asb
define genfit vectors
_ ) -
A.n(zosgj
n
b .53
F(n,A,b) := n(@j guess := ( j
n 5
2089 ( 2089 b
o222

PJCA
8/24/2009 "Services for YOUR battom line" Page 20f5
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(o A (0.549)
cg:= genfit(c',, G , quess, F) =
0.147 — _
Pp100 = atan(cgl) = 28.766-deg

My = 1- cg, = 0.853

datal<3> = daIa<@~144

Co2
N 2089psf
q(n) = n~cgl-( n,p j

SHANSEP Su Model

i = sOocR™
Ov

use a fitting technique for a shansep approach for modeling su for the soft clay

i=1.9
, N
MPP := 5000psf O = data™ ps
—>

MPP
OCR. := if[crmi > MPP,l,—} pi=7
p
Su(ov) = (.34-0m~OCR )

Gmi

adding in the Golder UU data from the SB-02 series for samples not exhibiting strains greater thar
10% at failure ( a sign of significant disturbance for this type of soil)
1854 1682
1854 1821
1854 1960
2242 1976
gsb02UU := 1962 1899 psf oy = gsb02UU<1> Sw= gsb02UU<2>
1982 1852
1854 1652
1982 1621
1854 1466

2242 1590

PJCA
8/24/2009 "Services for YOUR battom line" Page 3ofd
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2.327 x 103 1040

. matrix of approx vert eff
adding the golder vane shear data GO2VS:= | 2307 « 103 1060 | stress andpspu from v.she:

2454 % 10° 960

Comparison of Shear Strength to Requirements
3

6x10 T T T T T
. R
(3
. |, 5 datal
4><103— . SU(O'V)
o daar® v
l‘g )(-)(-)G e o o
= qm) 1 sw
< .p.)sf. o"v
210
dos Gozvs<2>
GOZVS<]>
HER
0
0 210° 4x10° 6:10° 8<10° 1x10*
, o, O
cr'n,i,data1<3>,—v,—V,Gozvs<1>
psf psf psf
s ff(psf)
o Test
e oo Ganfit
su/p)
« » » shansep 0.34,.7, 5000
SB-02 UU series
mmm Vane Shear
PJCA
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’ Golder
= Associates

February 13, 2013 123-89491

Via Electronic Mail
CWM Chemical Services, L.L.C
Model City TSD Facility
1550 Balmer Road
Youngstown, New York 14174

Attention: Mr. Jonathan Rizzo

RE: LETTER REPORT ON RMU-2 GLACIOLACUSTRINE CLAY SAMPLING & LAB TESTING
RESULTS
CWM CHEMICAL SERVICES, L.L.C., MODEL CITY, NEW YORK

Dear Mr. Rizzo:

Golder Associates Inc. (Golder) is pleased to submit this letter report for geotechnical soil sampling and
laboratory testing associated with the proposed construction of Residuals Management Unit Number 2
(RMU-2), located at the Model City Treatment, Storage, and Disposal (TSD) Facility, Model City, New
York.

1.0 INTRODUCTION

CWM owns and operates a permitted commercial hazardous waste TSD facility in Model City, Niagara
County, New York. In May 2003, CWM submitted a permit application and design for RMU-2 to the New
York State Department of Environmental Conservation (NYSDEC). RMU-2 has recently been redesigned
and the planned boundary of the footprint of RMU-2 has been modified from that presented in the RMU-2
Preliminary Groundwater Monitoring Plan (PGWMP) prepared by Golder in 2003. This letter report
presents the field work results and laboratory testing results for the geotechnical sampling of the
underlying Glaciolacustrine Clay unit beneath a portion of the proposed RMU-2 and laboratory testing of
the samples as part of the RMU-2 permit application process.

2.0 SCOPE OF WORK

2.1 Boring Layout

Two (2) borings were installed at select drilling locations (provided by CWM) within the proposed footprint
of RMU-2:

B 1 north of Facultative Pond 3 (FAC Pond 3), SB12-01, and,
B 1 south of FAC Pond 3,SB12-02

The borings were laid out by CWM and approved by CWM prior to the commencement of drilling to obtain
utility clearance. A layout survey was performed following the field program.

2.2  Boring Installation and Sampling

Initially, geotechnical test borings (pilot holes) at both drilling locations (SB12-01 and SB12-02) were
installed using hollow stem auger (HSA) drilling techniques with continuous soil sampling through to the
total depth of the boring. The total borehole depth in the pilot holes was approximately the top of the
Glaciolacustrine Silt and Sand (GSS) horizon (determined from the SB12-01 pilot hole location to be at a
depth of approximately 32 feet below ground surface [bgs] and from the SB12-02 pilot hole location to be
at a depth of approximately 33.6 feet bgs in these areas).

\\buf1-s-fs2-vm.golder.gds\data\projects\2012 buffalo projects\123-89491 cwm rmu-2 geotech sampling\report\cwm rmu2 gc sampling report.docx
Golder Associates Inc.
2430 North Forest Road, Suite 100
Getzville, NY 14068 USA
Tel: (716) 204-5880 Fax: (716) 204-5878 www.golder.com
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Once the pilot hole was completed to target depth, a sample borehole at each location was offset
approximately 5-feet and auger drilled without sampling (10-feet bgs) to the target depth based on the
drilling results at each of the pilot hole locations. The target sampling depth in the sample boreholes was
the upper and lower Glaciolacustrine Clay (GC) horizon (determined from the SB12-01 pilot hole to be at
a depth of approximately 12 feet bgs and from the SB12-02 pilot hole to be to be at a depth of
approximately 14 feet bgs). Once the select sampling depths were reached with HSAs, the drill rods were
removed and a specialized sampling device, a Gregory undisturbed sampler (GUS), was attached and
reinserted into the ancillary borehole and lowered to select depths to collect an approximate 30-inch
sample of the GC horizon, utilizing a thinned walled sampling tube (Shelby tube). The above drilling
technique was repeated in the ancillary borehole to collect a sample of the lower GC unit at each of the
two drilling locations.

Air monitoring and screening of soil for volatile organic compounds was performed using a
photoionization detector (PID) during drilling. EnSol, Inc. (under contract to CWM) screened the sail
cores and drill cuttings and monitored the breathing zone for indications of volatile organic compounds.

Prior to and during boring installation procedures, EnSol also performed radiation surveying and
screening according to the “Radiological Survey Plan for RMU-2 Groundwater Well Installation”, dated
April 2005 (revised March 2006), and the “Generic Small Project Soil Excavation Monitoring and
Management Plan”, dated September 2005 (revised November 2006), which were approved by the
NYSDEC on August 24, 2007. An area survey of each drilling location was performed prior to boring
installation and radiation surveying was also performed during boring installation. The survey and soil
screening was performed using a Ludlum Model 2221 ratemeter with Ludlum Model 44-10 detector. The
results were submitted to Golder by EnSol and are presented in Attachment B. Site survey radiation
screening results were well below CWM's site investigation value of 16,000 counts per minute (cpm) and
soil core readings were less than two times background with the background level ranging from
approximately 3125 cpm to 5115 cpm.

2.3 Laboratory Analysis

Golder coordinated with the contracted analytical laboratory, Geotesting Express, for transfer of collected
samples midway en-route to the lab, located in Acton, Massachusetts. All field samples collected were
handled and preserved according to American Society for Testing and Materials (ASTM) D4220,
“Standard Practices for Preserving and Transporting Soil Samples”, using a combination of paraffin wax
and select packing materials to ensure minimization of disturbance during transport on site. The samples
were hand delivered to an analytical laboratory courier off-site and transferred utilizing correct chain of
custody methods according to the D4220 standard.

A total of 2 soil samples were analyzed for various engineering properties, including moisture content
(ASTM D2216), density of soil specimens (ASTM D7263), Atterberg limits (ASTM D4318) and directional
simple shear testing (ASTM D6528). The laboratory data is presented in Attachment C.

\\buf1-s-fs2-vm.golder.gds\data\projects\2012 buffalo projects\123-89491 cwm rmu-2 geotech sampling\report\cwm rmu2 gc sampling report.docx
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3.0 CLOSURE

Golder appreciates the continued opportunity to provide CWM with engineering services. If you have any
questions or comments, please call the undersigned at (716) 204-5880.

Very truly yours,
GOLDER ASSOCIATES INC.

fwf f%id/f bere_

Russell J. Marchese David C. Wehn
Senior Project Geologist Associate and Office Manager

cc: R. Zayatz, WMNY

Attachments:  Figure 1 — Site Location Map
Figure 2 — Investigation Sample Location Map
Attachment A — Investigation Boring Logs
Attachment B — Investigation Radiation Screening & Air Monitoring

Attachment C — Investigation Laboratory Results

RJM/DCW:dmp
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ATTACHMENT A

INVESTIGATION BORING LOGS
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DRILLING CONTR _ART KOSKE

SJB_SERVICES, INC.

SITE NAME AND LOCATION DRILLING METHOD: BORING NO.
4 1/4" ID HOLLOW STEM AUGER SB12—-01(PILOT)
CWM CHEMICAL SERVICES SHEET
MODEL CITY, NEW YORK SAMPLING METHOD: 1 OF 1
START FINISH
WATER LEVEL N/A TIME TIME
1
T™E N/A 0940 600
DATE N/A DATE DATE
0/22/12(10/22 /12
DATUM__MSL ELEVATION 320.0  |CASING DEPTH | N/A /22/12110/22/
DRILL RIG CME—45C SURFACE_CONDITIONS GRASS
ANGLE VERTICAL BEARING
SAMPLE HAMMER TORQUE 140 1b. 30 in.
E . E TEST RESULTS
44 w |-
=y SAMPLE  NUMBER o [&]32(]
©F 3 Z 25 orlo
z \§§ o AND “lelS2 f-‘_:'é §; [ $5
[ gag | & §|z 29| HEHEEIE
B | 3zE[” DESCRIPTION OF MATERIAL g | 2[23|[FE[" 3|23 [z=|"
o m o™ Z|om o
[74]
0.0 326.0
- AUGERED WITH NO SAMPLING 0.0—10.0’ bgs. .
'_10_0 _1]s100 ]
N ey , UPPER CLAY TILLS 2ar| |
N 3 S.S. -
38%
" = Firm, gray brown—brown SILTY CLAY, trace to little .
B 53'_‘5‘ 2 subangular fine gravel, occasional coarse gravel, 24" i
= 83% = 30635 occasional thin sand lenses, low plasticity, v. moist. |S:S- -
- e BN\ -
- o0 247 —
150 | 22 =— x 3 S.S. u
- wi-2- E= 247 ]
L 1%& = 4 S.S. —]
- "t E=lls GLACIOLACUSTRINE CLAY o :
[ 20.0 100x == - .
- 1-3- B= Soft to very soft, brown—gray CLAY, trace fine 24" -
B 5 B= 6 gravel, with occasional zones (0.2—0.7—ft) of SS. ]
| % compact, red—brown silty clayey SAND, occasional silt 4
— 5-3- = seams, occasional c—gravel, medium to high Py —
B 2 EE 7 plasticity, very moist to wet. (CL) S.S. i
B WH-WH-=— 24" -
—25.0 -1 B= —
_ 100% = < ® >3 N
- Wi-11- E= 24" 3
= 17-14 E 9 S.S. .
N 10 é‘é 3
— 30.0 —
C » /GLACIOLACUSTRINE SILT/SAND 24" ]
» S.S. .
o Compact, gray—brown sandy SILT, little fine gravel, i
B 12 little coarse sand, little clay content, wet. (SM) g-g _
_ 286.0 — N
- END OF BORING @ 34.0 FT. bgs. -
—35.0

DATE _10/22 /2012 CHKD BY _DCW

LOGGED BY__RUSSELL J. MARCHESE
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SITE NAME AND LOCATION DRILLING METHOD: BORING NO.
4 1/4" ID HOLLOW STEM AUGER SB12-02 (PILOT)
CWM CHEMICAL SERVICES SHEET
MODEL CITY, NEW YORK SAMPLING METHOD: 1 0F 1
START FINISH
WATER LEVEL | N/A TIME TIME
VE N/A 0820 | 1245
0/23/12(10/23/12
DATUM _MSL ELEVATION 321.50 [CASING DEPTH [ N/A /23/12110/23/
DRILL RIG CME—-45C SURFACE_CONDITIONS GRAVEL ROADWAY
ANGLE VERTICAL BEARING
SAMPLE HAMMER TORQUE 140 1b. 30 in.
E . 'n:.'n TEST RESULTS
44 w |-
=y SAMPLE  NUMBER o [&]32(]
oafls| g Z ez or|o
z \§§ o AND “lelS2 f-‘_:'é §; [ $5
[ gag | & §|z 29| HEHEEIE
B | 3zE[” DESCRIPTION OF MATERIAL g [2[28|[FE|7 33"
o mov 3 O |o o
[74]
0.0 321.50
: AUGERED WITH NO SAMPLING 0.0—10.0' bgs. ]
'_10_0 3n.s ]
_ Py 1 UPPER CLAY TILLS 24" 3
» 3 S.S. -
70%
" = Firm, gray brown SILTY CLAY, little subangular fine ]
_ niz- 2 gravel, occasional coarse gravel, moist. (ML—CL) o -
- 15’ o Do -
o 22 306 2| | 3
- o — 24" .
- 4 S.S. —
n GLACIOLACUSTRINE CLAY é‘.‘_; ]
-_20'0 Soft to very soft, brown—gray CLAY, trace fine 24" -
™ gravel, with occasional lenses of compact red—brown|gg n
N CLAYEY SILT to SILT and fine to medium SAND, i
— occasional c—gravel, medium to high plasticity, very 24" —
B moist to wet. (CL) SS. ]
[ 24" -
B 25.0 S.S. -
_ 24" 3
- S.S. —
_ 24" 3
» S.S. .
— 30.0 —
- GLACIOLACUSTRINE SILT/SAND 24" =
N S.S. 3
B Compact brown SILTY SAND, little fine gravel, little -
— coarse sand, trace clay, wet. (SM—ML) 24" -
N S.S. 3
_ END OF BORING © 34.0 FT. bgs. 3
—35.0

DRILLING CONTR _ART KOSKE

SJB_SERVICES, INC.

DATE _10/23/2012 CHKD BY _DCW

LOGGED BY__RUSSELL J. MARCHESE
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ATTACHMENT B

INVESTIGATION RADIATION SCREENING (PROVIDED BY OTHERYS)
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DAILY CONSTRUCTION INSPECTION REPORT

PROJECT: ‘ 1 ATE:
Genersc SMMI-FN’MC’)' Sos vi“tﬁJ@ Fhctond 3 ) .E)/J?/'L

PROJECT NO.: A8 /027 Y CLIENT: CWM

ARRIVE TIME: | DEPART TIME:

WEATHER CONDITIONS:

=Y DU)F‘H//I ‘,_ﬁrBQZ}] 60-70"F

CONTRACTOR PERSONNEL AND EQUIPMENT:

G'Owc Lol /45500
S48

WORK IN PROGRESS: " ]
-53,] ?orr‘v‘l—;j Q\r S.me’jje. {‘/)Z/é&{'f(}v\

INSPECTIONS/TESTS/SAMPLES:
Rad /TTD sean n;n?

MATERIALS RECEIVED:

WA

| CONSTRUCTION ACTIVITIES:

Stannel /Hy}-ma’ %Co&zhnumsm as it Came oadefrhe. hele, Scanned
§ava[c5 thet came outol Hoy 0rlcf’ S3 [2-ol Beciny &‘e_m,«m/) He .
fls ad Ao i

OBSERVER: oz 1o i - | SIGNATORE g0 [ Y S

PAGE | oF §°
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VW S

WASTE MkatacEMERT CWM Chemical Services, LLC.

Generic Small Project
Soil Excavation Monitoring and Management Report

Prepared By: \J s Fin Dq cling Date of Report: /2 /,52& / ;2

_ s ’
Description of Excavation Location: AJo ./ nd 2 sk st oF SA{J Seuth
S c){ oF FACRad 3 on ste wisi side oF Feue e 3m £bic
GPSNerthing: Purpose of Excavation: Sg al [ ;) orrf9gs
GPS Eastern: 7
Elevation:
1. RADIOLOGICAL SURVEY SCAN Date of Rad Survey: 0 j e //2.
Rad Scan Performed By: J : _Da\v ]n‘n € Date of Calibration: 3/ 3 / 1

J, !

Rad Instrument Used: L J./jiﬂﬂ fal / 4l 10 SN# of Instrumentation: 262345 / AAE TG
Documentation of QC checks performed before and after survey (describe): Background & Source Checks.
Pre-Op Daily QC Bkg: "’507 Pre-Op Daily QC Source Check: 27405
Post-Op Daily QC Bkg: Hp( | Post-Op Daily QC Source Check: 2C 8<%

Pre-Op Field Location Bkgg:fﬁ' <30
Post-Op Field Location Bkg: &50Y]

Description of Rad Survey performed:
f'i\L S(h l Cl’:*{ ffd- Bﬂrihj (I-HJ ALfGJ' fﬂ“'llﬂf;f

=83

Rad Scan Survey Resulis:

Time Scan Survey Data Units Scan Location (Layer, Lift, Bottom)

8l 54p0 —6240 crm Surfoce Scam ‘b'v' AJ'&’S}’ s'dr o f_Grey shed-
@30 3760~ 456 Sart, ‘he gvae SLE 16
q.490 {0 - 5inb 0-5° Continueyg scan o:fai’ 53 12-01
1:5i H900 - 6300 5-1° contivuens scan pilot SB iz ok
937 3391 sy imin Genat j8-1Z7 5 e $p 126
[Ric 3 2108 imia Count 12719 _sample pilet <z jz-s!
jo:e’] 500~ 6/60 [D~18" toufingeins  scan ;"/b‘f SB 122

s 2082 imiw Count  i4d-J4¢ ﬁmﬂk nilofF $B j2-0i
[o:14 3151 Imis Count  [4-187 sampld _pilot S 2 -¢/
RS qlee-9% [$"20" (ontinmous San mlci 58 j2-¢j

Note: Atftach skeiches, maps or drawings of scan and sample iocations as necessary to document exact
Iocation of excavation activifies.

Rev. 091610
25
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If soil or other media samples are collected, complete the following:
Sample ID# Sample Location 1 Minute Static Count within Estimated Sample
Northing Easting Elevation 1 inch of Sample Location Volume
(msl) Before ' After (Inchede Units)
Note: Attach analytical analysis of samples to this report when results are obteined.
2. CHEMICAL CONTAMINATION SCREENING  Date of PID Survey: /0/2:«: /72
PID Scan Performed By: J . Da\- ]-rm., Date of Calibration: /0/ i / 12
F
PID Instrument Used: Min, flae J/ke SN# of Instrumentation: £30-c0iYy?]
Level of PPE Required: ) Visible Evidence of Chemical Contamination: ~ Yes | Mo ) ]
(Circle One)

Description of PID Survey performed: XmgeJ ng"er:ﬁ] m‘ / f?‘.o Contrnons  SCan as

Fha 5o\ Exirg fhe "pm'k5 and i el Sample

Time VOC Screening Data Units Scan Location {Layer, Lift, Bottom)
80 © : PP cfac by wesk side o F sk
K.y0 % SwViucl Seaa by SE Loy of SLF
T & O0=5 Contivdtus S, polol SR j2.-0)
454 0 540 ¢onbinusas Scu pilet SR j7 -0l
9 41 v ain Gount jo~12° o te a:‘n\’ 5h 17-8
i0: &y | 0 Lvain Cognt (2-14 S It v-fof‘is ~at
0t 97 ‘ o B-is’t ﬁaa}-muﬁm Sgain ﬂ}/é‘f' 3B jz2-oi |
s 15 & | imin (oual }4-U saple pglo ¥ sE j2-al
io, i1 0 i_pun Count ib-{g sﬁm’:k loh 58 1oy
(0.13 ] 15-26' Conbinusus SCﬂv\

Comments:

Attach chain of custody and any analytical resulfs of soil samples collected,

Rev. 081610

~/5
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CWM Chemical Services, LLC.

Generic Small Project

Page ”7 of

Soil Excavation Monitoring and Management Report Extension

Prepared By: < Wshn Deackiuy
]

Rad Instrument Used: I_»{a Iww 9&3.1/:—“—; 10

SN# of Instrumentation 362345 / ALY

8/3lit

Date of Calibration:

Pre-Op Daily QC Source Check:

27 4e ‘I

Post-Op Daily QC Source Check:

Pre-Op Field Location Bkg: sn Lo
Post-Op Field Location Bkg: M_bo(
Rad Scan Survey Results:
Time Scan Survey Data Units
(0124 2457 CPMA
10138 3320 o
10 Yay 3313 CP M
{097 080 - Spoo Add
10140 3249 CPM
100 Siev CPM
.8¢ 198 - &0 b
______jr[l !(3 229% CPA
18 Ao LPA
—JL:% gD ~& Joo CPAN
_ v L3200 — (2o (P
I B ¢ 700 — ! CP-PI'"\
128 32006~ 6o LP™
_%T”z 5200 ~ £200 P M
A 00—~¢ {o (P
- :ﬂ 5 a0 i A
Ly 1T G0p-gqe0 L P
2321 5900~ _[,600 (P
—__Bof G320 ~5300 L?7I
LS 5100 — 500

Date of Report:

o J22(in

Rad Instrument Used: M il R‘*L L”‘t

SN# of Instrumentation: D7 t‘f_"' oo |

Date of Calibration:

jolii Jiz

Pre-Op Field Location Bkg: 552 C

Post-Op Field Location Bkg:

Y.0.C (PPM)

H“!%FH°l"1°|°Hqtbl°l°!°lo1wlolu

(5 o4

Scan Location

Iﬁpq (u.ll!*' e 91’-5\# /C ,l/if.?.r?.d
in € -2 So‘.r clep 38
[ min Conyd ga-aj Sl gaéafs:a 12~
30‘25'. CoaTindens SCxin f’d'
ima\(.b & M- It 57 2-(.“
[ malomay I3 Sample pfei 58 2-0f

i £ oatratinge Steam

Fonen Lo ﬁ"'}o ?MJK 5)[:/'53 =<t

{m: "Coi-"‘rﬂ 32 gbfﬂdﬁ frick S8 /2 -0t
S:;g;ls af P&at <5 1z-oj
urbec e, D00
O~8 Continuess Scan SR 125
16 Lorfinueas Sty SROOL
IB:}S' Conlinyouc Seeun )Eiz-p;
5" C!).d oS Se 6’
y St in TBI2

&M:_mwd_cm_él
B=287 Lonhl s » Scewm sgiz-ei

%ﬂehg 955'5 2 0]
s ] Teuy

Note: Attach sketches, maps or drawings of scan and sample locations as necessary to document exact

Iocation of excavation activities.

4)s
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1. THS WAR COMPILED BY PHOTOCRANMETRIC METHODS
FROM AERIAL PHOTOGRAPHY DATED 3-31-01.
(MR SURVEY CORP, PROJECT NO.71010503)
2. VEATICAL DATUM BASED ON NGS MEAN SEA LEVEL.
3, GRIO BASED ON LOCAL COORDINATE SYSTEM,
4, CONTOUR SHTERVAL 2 FT.

B, DASHED COKTOURS INOICATE THAT GROUND 1S EnSol, Inc.
ARTMLLY CBSCURED ey R —

SURFACE RIPOUNDMENTS
LHTB w LEACHATE HOLDIMG TAHK BUILDXO 7109 =
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HOLDING TAHK BUILDIRG
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- ADMINISTRATIONT 7
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+
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ENSOL, INC.
NYSDEC OHMS Document No. 201469232-00007 NIAGARA FALLS, NEW YORK

DAILY CONSTRUCTION INSPECTION REPORT

PROJECT: " |
DATE:
(}chaﬂc M{P'vi(c*‘ ~ gy l Bﬂr:nﬁs 10/9‘32}7/
PROJECTNO.: /H® ~ 7027 CLIENT: CWM
ARRIVE TIME: DEPART TIME:
WEATHER CONDITIONS:

C /aua)u 02“'\«3 So-¢o°F

CONTRACTOR PERSONNEL AND EQUIPMENT

Golder

SJB

WORK IN PROGRESS: T ]

KNJ/WD Scmw»‘n) 01{' §6‘I/ Bdfl'l 7

INSPECTIONS/TESTS/SAMPLES:

Qar) /}'I'D §uﬂﬂ£"7L

MATERIALS RECEIVED:

v/

CONSTRUCTION ACTIVITIES: & . ] ,., Mc”m; 6" | Fts  and

Cgﬂhgumgly as it fume out of e bole . S‘QM . 5-@‘”/“ thal-came put
OC-}M olof' SB¥2-01L_Beor LTS Scanned 3k s erlS 4s f%aqqu wes remeved

A‘\UEU‘CJ aholas lwlaf- amJ SBi2-07 ¥ q /c,ﬂfh oF X5 -30 fee

OBSERVER: _) st/ . @%LLL SIGNATURE: M i )K
- o) V4 N

PAGE _ OF _
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Page | of Z)

CWM Chemical Services, LLC.

Generic Small Project
Soil Excavation Monitoring and Management Report

! . )
Prepared By: SAS fr h D ar lin cj Date of Report: __ Jf) [&z Z’[L

Description of Excavation Location: Sowth fust Cornev o0fB SLES=6  hex)is
ik traffre  foad

GPSNorthing: Purpose of Excavation: S, ,'/ B or’ny OB /2-02
GPS Eastern: /
Elevation:
1. RADIOLOGICAL SURVEY SCAN Date of Rad Survey: [0/2 3 // Z
Rad Scan Performed By: J Dar ),‘ e Date of Calibration: 8/ S/ 1z
7

Rad Instrument Used: Lué[q wm 222/ / 96’/0 SN# of Instrumentation: ) S, 896

I 4
Documentation of QC checks performed before and after survey (describe): Background & Source Checks.
Pre-Op Daily QC Bkg: Lfl% Pre-Op Daily QC Source Check: 98 / / 7
Post-Op Daily QC Bkg: G 70 Post-Op Daily QC Source Check: 27337

Pre-Op Field Location Bkg c/74
Post-Op Field Location Bkg: S Z/(0

"o, .
Description of Rad Survey performed: 5“ m‘z m.,[—cn'.‘, In é / f/’g N/ Probe held 4-;

ot grade, Cop Frnuons scan: &5 Sol eeiF Borine a9 [ minndr Cound of
Soil / s_a,mp/b 7
Rad Scan Survey Results:
Time Scan Survey Data Units Scan Location (Layer, Lift, Bottom)
3700 — 4 >
5300 ~ 7700 _Conlbinuous
5604 - 7100 (—-IL continous Scun'pilot 5B j2-02
5552 ] min tounF for )o~12¢ umple yprle} S B0

.__52_5_’%_ -_ _MIJ;’_CQ&&‘__&LLLLi_izgszf_LLﬂ;ZZ‘J?—
SR~ 77 lﬁ__mmt«_w_sa__p JRiz-07_
20 Mli Gank ém" JLI /6 4%_9_‘&};}_51&1
! ® pilst SRiz-0r

S R0

J.S_ZQ__'IL_M
4$39 Lmin_fount r 18~ la"qm,,g -P:Io" SB 02

Note: Attach sketches, maps or drawings of scan and sample locations as necessary to document exact
location of excavation activities.

Rev. 091610
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If soil or other media samples are collected, complete the following:

Sample ID# Sample Location 1 Minute Static Count within Estimated Sample
Northing Easting Elevation 1 inch of Sample Location Volume
(msl) Before After (Include Units)

Note: Attach analytical analysis of samples to this report when results are obtained.

2. CHEMICAL CONTAMINATION SCREENING

PID Scan Performed By: J + Do s

>
PID Instrument Used: M}V\; JL(NJJ LH"C

Level of PPE Required: ] )

Description of PID Survey performed:

Date of PID Survey: b /73 // 2
Date of Calibration: /0 / >
SN# of Instrumentation: ST — OO ij?/

Visible Evidence of Chemical Contamination: Yes .m.

-
(Circle One)

Scouzuwﬂ, Md’}( ”k/ (1 4 ”J:ﬁj . ( on %/‘nmocxs

Swnn as Socl pest -Baffnjt‘ ang {minubc Counts

Comments:

VOC Screening Data

Units

LPm

, Scan Location (Layer, Lift, Bottom)
Surface Scon by SLE )€ SF (Orner

=S ptonlinnons 5 o $SB#2-02

5710 (oulnicus Sre (lel SB2 0T

|_wmiauby -count o J0-127% le et SBl2-OT
] mtmdj? { . r l~.- /561 / ) 2= 02
P15 tonfrmpons Scan pile P shi2 tov

| minuke Cowmt—or 1H-)¢" Sumple p‘%zﬁ??-o’\-
U iante countfor 16-1B” Sample prik5812- D2

IS -20 Conkinagus Scem P Lot splia_

YIGION PR (SR>

| thyabH( Cownr 2C 1§-25° M“P_Fga_}-_sg_p-oa

Attach chain of custody and any analytical results of soil samples collected.

Rev. 091610
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CWM Chemical Services, LLC.

Generic Small Project
Soil Excavation Monitoring and Management Report Extension

Prepared By: ‘lv\i&h\ b‘ r lfg, Date of Report: b % 23 L] T

Rad Instrument Used: l MJ Z(!M a ééz Z 949 /0 Rad Instrument Used: M‘.‘M‘ Qac ch’ (&R
SN# of Instrumentation 36& 3 ﬂ S /226 224 SN# of Instrumentation:  $°90 ~ 0014/ 7J

Date of Calibration: 8/ Ry 7 j7 Date of Calibration: /D/ // / )2
1 Al

Pre-Op Daily QC Source Check: 26 [£7 Pre-Op Field Location Bkg: 5¢ 74

Post-Op Daily QC Source Check: AT337D Post-Op Field Location Bkg: C2/0

Pre-Op Field Location Bkg: . Y26

Post-Op Field Location Bkg: . 5090

Rad Scan Survey Results:

Scan Survey Data Units V.0.C (PPM) Scan Location_
4448, CPM [Min Count o =3 sungk pi

6
43 qS % Imia_toubht @r 2234 m‘ﬂy‘
- o0 29‘35 ‘ébb"“&ﬂi S ptlct
) %033 @ Imin - 24 -3¢
3?5] ‘) l mia (Dun"' é)\r 26-76 f_
7’27%)&@ 190 O 95 %) Contnupus Scan_pib} B
= t‘\ L
3779 % I min goudd fgrzo —nswk
3866 0 tmi g ount for 32- Y samfpy
SSO—4100 [2) Spoils o pilo} Prole
2 7or)) %903 [®) ? -5 (:ogﬁgguts Soan SRI20;
LR —bao O -16 ¢ 5B R02
_HhSeo~ b3 o 10-15 Contfnuns Scen 4B 201
5%0 — 640 [ J6-20 Continugns ScuuSh2-62
29 ~€€7ﬁ;3 —_—_CC)) ')A% 25 Coﬂh WMMSSCM'sg 0%
- D a
51006600 O __ijIJ‘ L $B/2-62
H300-k700 _ 0 final walkove-

Note: Attach sketches, maps or drawings of scan and sample locations as necessary to document exact
location of excavation activities.
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SLF = SECURE LANOFHL ———— - e PROPERTY LINE 1.MSMAFOMAP|LD)E!WO%MM€“?C°¥ETHODS 8, PROPERTY UNES ARE APPROXMMATE.

FAC = FACULTATVE ———————— uNs oF ATvE LaDRLL (oM L BT 0GR DA aroneny 7. €30 PERMTED ACRES.

LAG = LAGOON S02 = TANK STORAGE 8. 710 TOTAL ACRES.

o = INACTIVE S04 = SURFACE MPOUNDMENTS 2 VERTICAL DATUM BASED ON NGS MEAN SEA LEVEL. o\ 40unon OF SMPs ARE APPRONIMATE.
LHTB = LEACHATE HOLDING TANK BUILDING TO1 =  TANK TREATMENT 3. GRID BASED ON LOCAL COORDINATE SYSTEM.
GWHTB = GROUNDWATER COLLECTION TO4 w  OTHER TREATMENT . CONTOUR INTERVAL
HOLDING TANK BUILDING bc 2 EnSol. 1
o= ’
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=an Francisco

Tfechnologies fo manage risk www.geotesting.com
for infrastructure

February 7,2013

Russell Marchese

Golder Associates, Inc.

2430 North Forest Road, Suite 100
Getzville, NY 14068

RE: CWM/RMU-2 GC Sampling, Lewiston, NY (GTX-12376)

Dear Russell:

Enclosed are the test results you requested for the above referenced project. GeoTesting Express, Inc.
(GTX) received five samples from you on 10/24/2012. These samples were labeled as follows:

Boring Sample Depth

SB12-01 SB12-01 16-17 ft.
SB12-01 SB12-01 22-24 ft.
SB12-01 SB12-01 24-26 ft.
SB12-02 SB12-02 18-20 ft.
SB12-02 SB12-02 24-26 ft.

GTX performed the following tests on these samples:

2 ASTM D2216 - Moisture Contents

2 ASTM D4318 - Atterberg Limits

2 ASTM D7263 - Density (Unit Weight) of Soil Specimens
3 ASTM D6528 - Direct Simple Shear Tests

As requested, the Direct Simple Shear tests were performed with a horizontal stress applied to the test specimen
during the consolidation phase of the test. First, a normal load of 2 tsf was applied on the specimen. Then the
application of the horizontal stress began, proportionally in increasing steps along with the rest of the requested
normal load until a ratio of 0.2 of the requested normal load was reached. The test specimen was then allowed to
reach equilibrium before the shear phase of the test was started.

The results presented in this report apply only to the items tested. This report shall not be reproduced except in
full, without written approval from GeoTesting Express. The remainder of these samples will be retained for a
period of sixty (60) days and will then be discarded unless otherwise notified by you. Please call me if you have
any questions or require additional information. Thank you for allowing GeoTesting Express the opportunity of
providing you with testing services. We look forward to working with you again in the future.

Respectfully yours,
..-f’f.
-

P
Joe Tomei
Laboratory Manager

GeoTesting Express, Inc. 125 Nagog Park | Acton, MA 01720 | Toll Free 8004341062 |  Fax 978 6350266
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Geotechnical Test Report

2/6/2013

GTX-12376
CWM/RMU-2 GC Sampling

Lewiston, NY
Client Project No.: 123-89491

Prepared for:

Golder Associates, Inc.
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— Client: Golder Associates, Inc.
= - Project Name: CWM/RMU-2 GC Sampling
Geo—restl ng Project Location: Lewiston, NY
EXPRESS GTX #: 12376
Test Date: 11/04/12
Tested By: md
Checked By: jdt

Density (Unit Weight) of Soil by ASTM D 7263

' _ Bulk Moisture Dry
Bolrl'ang Sa;;p'e Defptth’ De\s/éi;lpatlion Density, Content, Density,
Ib/ft® % Ib/ft®
SB12-01 SB12-01 22-24 Moist, brown clay 114 33.8 85.6
Notes: Density determined on undisturbed tube sample provided to GeoTesting Express in tubes

Moisture content determined by ASTM D 2216 at 110° C
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Client: "Golder Assoclates, 1nc. oo
Project: CWM/RMU-2 GC Sampling

- .
GeoTesting Location: Lewiston, NY Project No: GTX-12376

Boring ID: SB12-02 Sample Type: tube Tested By: cam
EXPRES S Sample ID: SB12-02 Test Date:  11/12/12 Checked By: jdt
Depth : 24-26 ft. Test Id: 253672

Test Comment: ---
Sample Description:  Moist, brown clay
Sample Comment: -

Moisture Content of Soil and Rock - ASTM D 2216-10

Boring ID -~ Sample ID Depth S Description - - Moisture
SB12-02 SB12-02 24-26 ft. Moist, brown clay 33.1

Notes: Temperature of Drying : 110° Celsius

prioved 1173353003 Ll:04s31 AM
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Client:
Project Name:

Project Location:

Golder Associates, Inc.
CWM/RMU-2 GC Sampling
Lewiston, NY

GTX #: 12376
Test Date: 10/29/12
Tested By: md
Checked By: jdt

Density (Unit Weight) of Soil by ASTM D 7263

' ) Bulk Moisture Dry
BoIrIIDng Sa;?)ple Defptth, De\s/(l:sriu;tlion Density, Content, Density,
Ib/ft> % Ib/ft?
SB12-02 SB12-02 24-26 Moist, brown clay 120 33.1 89.9
Notes: Density determined on undisturbed tube sample provided to GeoTesting Express in tubes

Moisture content determined by ASTM D 2216 at 110° C
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Client: Iﬁ I

Golder Associates, Inc.
Project: CWM/RMU-2 GC Sampling

o TR < 3
Geolesting

EXPRESS

Location: Lewiston, NY Project No: GTX-12376
Boring ID: SB12-02 Sample Type: tube Tested By: cam
Sample ID: SB12-02 Test Date: 10/31/12 Checked By: jdt

Depth : 24-26 ft.

Test Id: 253668

Test Comment:
Sample Description:
Sample Comment:

Moist, brown clay

Atterberg Limits - ASTM D 4318-10

Plasticity Chart

................ B A R D < P AN I

" CHGOroH

g L
e}
£
530 ......... AERRERRE e SXREEERE e e A
g . . : f
o, I~ .
S B b Ao RPN e Ao ORI
10. ......... ; ................ § ..................................... MH- oir .OH ............
- /oM T mLooL :
[ . . . .
ol S S —
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
- Symbol . Sample ID Boring .| Depth | Natural ‘Liquid - | Plastic ' | Plasticity | Liquidity Soil Classification
: : ) Moisture Limit Limit Index Index . . )
. - [Content,%| A I : -
SB12-02 SB12-02{24-26 ft. 33 46 20 26 0

Dry Strength: VERY
Dilatancy: SLOW
Toughness: LOW

HIGH

Sample Prepared using the WET method

primesd 131/123/2002 11:03:13 AM
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Geolesting

EXPRES S

Consolidated Undrained Direct Simple Shear Testing of Cohesive Soils

Client:
Project Name:
Project Location:

Boring ID:
Sample ID:
Depth, ft:

Visual Description:

Test Equipment:

Test Condition:

Sample Type
and Preparation:

by ASTM D 6528

Golder Associates, Inc. GTX#: 12376
CWM/RMU-2 GC Sampling Test Date: 1/2/113-111/13
Lewiston, NY

SB12-01
SB12-01
22-24

Moist, brown clay

Top and bottom box (circular) = 2.62 in diameter. Load cells and LVDT's
connected to data acquisition system for shear force, normal load, horizontal and
vertical displacement; surface area = 5.39 in’, soil height = 1 inch.

Reinforced Membrane used. Set up included porous stones with pins.

Inundated prior to consolidation

Extruded from tube, cut, trimmed and placed into apparatus at as-received density
and moisture content.

Parameter Point 1 Point 2 Point 3 Point 4 Point 5

Test No. DSS-13 DSS-12 DSS-11
Initial Moisture Content, % 32.8 30.6 30.9
Initial Dry Density, pcf 92.2 90.7 93.4
Nominal Rate of Shear Strain, /hr 0.08 0.08 0.08

Vertical Consolidation Stress, tsf 2 4 6
Initial Horizontal Stress, tsf 04 0.8 1.2
Final Moisture Content, % 30.2 27.9 231
Measured Peak Shear Stress, tsf 0.52 0.97 1.46
Shear Strain at Peak Shear Stress, % 4.0 1.3 22
Membrane Correction, tsf 0.02 0.01 0.01
Corrected Peak Shear Stress, tsf 0.50 0.96 1.45
Syl 0w 0.25 0.24 0.24
Comments: Normal load applied to 2 tsf, then initial horizontal stress applied in steps at a ratio of 0.2

until reaching the target loads prior to shearing.

Tested By: md/njh

Checked By: jdt

Notes:  These results apply only to the sample tested for the specific test conditions. The test procedures employed follow accepted
industry practice and the indicated test method. GeoTesting Express has no specific knowledge as to conditioning, origin,

sampling procedure or intended use of the material.

Page 1 0of 7
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DIRECT SIMPLE SHEAR TEST
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SHEAR STRAIN, %
Project: CWM/RMU 2 GC Location: Lewiston, NY Project No.: GTX-12376
Boring No.: SB12-01 Tested By: md/njh Checked By: jdt
Sample No.: SB12-01 Test Date: 1/9/13 Depth: 22-24 ft
Test No.: DSS-13 Sample Type: intact Elevation: ---

Description: Moist, brown clay

Remarks: System J

File: \\Geocompdb1\Projects\GTX12376\CDSS\ 12376-DSS-13n.dat Page 2 of 7

Fri, 11-JAN-2013 12:08:43
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DIRECT SIMPLE SHEAR TEST
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Project: CWM/RMU 2 GC Location: Lewiston, NY Project No.: GTX-12376
Boring No.: SB12-01 Tested By: md/njh Checked By: jdt
Sample No.: SB12-01 Test Date: 1/9/13 Depth: 22-24 ft
Test No.: DSS-13 Sample Type: intact Elevation: —~~-
Description: Moist, brown clay
Remarks: System J
File: \\Geocompdb1\Projects\GTX12376\CDSS\12376-DSS-13n.dat Page 3 of 7

Fri, 11-JAN-2013 12:08:43
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DIRECT SIMPLE SHEAR TEST
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SHEAR STRAIN, 7%

Project: CWM/RMU 2 GC

Location: Lewiston, NY

Project No.: GTX-12376

Boring No.: SB12-01

Tested By: md/njh Checked

By: jdt

Sample No.: SB12-01

Test Date: 1/7/13

Depth: 22-24 ft

Test No.: DSS-12

Sample Type: intact Elevation

Description: Moist, brown clay

Remarks: System J

File: \\\Geocompdb1\Projects\GTXx12376\CDSS\12376-DSS-12n.dat

Page 4 of 7

Fri, 11-JAN-2013 11:58:27
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DIRECT SIMPLE SHEAR TEST
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EFFECTIVE NORMAL STRESS, tsf

Project: CWM/RMU 2 GC

Location: Lewiston, NY

Project No.: GTX-12376

Boring No.: SB12-01

Tested By: md/njh

Checked By: jdt

Sample No.: SB12-01

Test Date: 1/7/13

Depth: 22-24 ft

Test No.: DSS-12

Sample Type: intact

Elevation: ---

Description: Moist, brown clay

Remarks: System J

File: \\Geocompdb1\Projects\GTX12376\CDSS\ 12376-DSS-12n.dat

Page 5 of 7

Fri, 11-JAN-2013 11:58:27
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DIRECT SIMPLE SHEAR TEST
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SHEAR STRAIN, %
Project: CWM/RMU 2 GC Location: Lewiston, NY Project No.: GTX-12376
Boring No.: SB12-01 Tested By: md/njh Checked By: jdt
Sample No.: SB12-01 Test Date: 1/2/13 Depth: 22-24 ft
Test No.: DSS-11 Sample Type: intact Elevation: ---
Description: Moist, brown clay
Remarks: System J
File: \\Geocompdb1\Projects\GTX12376\CDSS\ 12376-DSS-11.dat Page 6 of 7

Fri, 11-JAN-2013 12:18:13
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DIRECT SIMPLE SHEAR TEST
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EFFECTIVE NORMAL STRESS, tsf

Project: CWM/RMU 2 GC

Location: Lewiston, NY

Project No.: GTX-12376

Boring No.: SB12-01

Tested By: md/njh

Checked By: jdt

Sample No.: SB12-01

Test Date: 1/2/13

Depth: 22-24 ft

Test No.: DSS-11

Sample Type: intact

Elevation: —--

Description: Moist, brown clay

Remarks: System J

File: \\Geocompdb1\Projects\GTX12376\CDSS\ 12376-DSS-11.dat

Page 7 of 7

Fri, 11-JAN-2013 12:18:13
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'h_
Geolesting

EXPRESS

WARRANTY and LIABILITY

GeoTesting Express (GTX) warrants that all tests it performs are run in general accordance with the specified test procedures and accepted industry practice. GTX will
correct or repeat any test that does not comply with this warranty. GTX has no specific knowledge as to conditioning, origin, sampling procedure or intended use of the
material.

GTX may report engineering parameters that require us to interpret the test data. Such parameters are determined using accepted engineering procedures. However, GTX
does not warrant that these parameters accurately reflect the true engineering properties of the in situ material. Responsibility for interpretation and use of the test data and
these parameters for engineering and/or construction purposes rests solely with the user and not with GTX or any of its employees.

GTX’s liability will be limited to correcting or repeating a test which fails our warranty. GTX’s liability for damages to the Purchaser of testing services for any cause
whatsoever shall be limited to the amount GTX received for the testing services. GTX will not be liable for any damages, or for any lost benefits or other consequential
damages resulting from the use of these test results, even if GTX has been advised of the possibility of such damages. GTX will not be responsible for any liability of the
Purchaser to any third party.

Commonly Used Symbols
A pore pressure parameter for Ac; — Acs T temperature
B pore pressure parameter for Acs t time
CIU isotropically consolidated undrained triaxial shear test U,UC  unconfined compression test
CR compression ratio for one dimensional consolidation UU,Q  unconsolidated undrained triaxial test
Ce coefficient of curvature, (D3o)* / (D10 X Deo) U, pore gas pressure
Cy coefficient of uniformity, Deo/D1o Ue €XCesS pore water pressure
C. compression index for one dimensional consolidation U, uy pore water pressure
C, coefficient of secondary compression \Y total volume
Cy coefficient of consolidation Ve volume of gas
c cohesion intercept for total stresses Vs volume of solids
c’ cohesion intercept for effective stresses Vo volume of voids
D diameter of specimen Vi volume of water
Dio diameter at which 10% of soil is finer Vo initial volume
Dis diameter at which 15% of soil is finer v velocity
Dso diameter at which 30% ofsoil is finer W total weight
Dso diameter at which 50% of soil is finer W, weight of solids
Deo diameter at which 60% of soil is finer Wy weight of water
Dgs diameter at which 85% of soil is finer w water content
dso displacement for 50% consolidation We water content at consolidation
dgo displacement for 90% consolidation we final water content
dioo displacement for 100% consolidation Wi liquid limit
E Yqung’§ modulus Wa natural water content
e void ratio W plastic limit
€ void ratio after consolidation W shrinkage limit
€o initial void ratio Wo, W;  initial water content
G shear modulus o slope of qr versus p¢
Gs specific gravity of soil particles o slope of qr versus p¢
H height of specimen Ye total unit weight
PI plasl'icity index Yd dry unit weight
i gradient Ys unit weight of solids
Ko lateral stress ratio for one dimensional strain Yor unit weight of water
k permeability € strain
LI Liquidity Index £vol volume strain
my coefficient of volume change En, €y horizontal strain, vertical strain
n porosity i i Poisson’s ratio, also viscosity
PI plasticity index o normal stress
P. preconsolidation pressure o’ effective normal stress
p (61+03) /2, (ovton)y/2 0., 6’c  consolidation stress in isotropic stress system
P (6’1+6°3)/2,(c’v+0"h) /2 on, 6’n  horizontal normal stress
P p’ at consolidation 6y, 6"y vertical normal stress
Q quantity of flow 61 major principal stress
q (o1- c;) /2 o2 intermediate principal stress
qr q at failure o3 minor principal stress
Qo> Gi initial q o T shear stress
Qe qat consohdatlor} ¢ friction angle based on total stresses
S degree of saturation @ friction angle based on effective stresses
SL shrinkage limit o residual friction angle
Su undrained shear strength Qult ¢ for ultimate strength
T time factor for consolidation



[Client: N 'SHEe AsDAeIAeITRat o 201469232-00007
Project:  CWM/RMU-2 GC Sampling

- o
GeuTesti“g Location:  Lewlston, NY Project No: areissre

_E-nrlng ID: 5B12-01 Sample Typea: tube Testad By: cam
EXPRES S Sample 1D: 5B12-01 Test Date: 11/12/12 Checked By: jdt
Depth ; 22-24 ft. Tast Id: 253671

Test Comment: ===
Sample Description:  Melst, dark grayish brown clay
Sample Comment:  ---

Moisture Content of Soil and Rock - ASTM D 2216-10

Boring ID Sampla ID Depth Deseription Maolisture
Content, %
5B12-01 5B12-01 22-24 1t Molst, dark grayish brown elay 33.8

Notes: Temperature af Drying : 1109 Celsius

printed 11/13/2013 110411 AW
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EXPRESS

Client: ’w' 0. 252-00007

Project: CWM/RMU-2 GC Sampling

Location:  Lewiston, NY Froject No: GTX-12376
Boring ID: 5B12-01 Sample Type: tube Tested By: cam

Sample ID: SB12-01 Test Date: 11/06/12 Checked By: jdt

Depth : 22-24 ft, Test Id: 253667

Test Commaent:
Sample Description:
Sample Comment:

Moist, dark grayish brown clay

aum

Atterberg Limits - ASTM D 4318-10

Plasticity Chart

10

60

70

a0 100

50
Liauid Limit
Symbal Sampla 16 Boring Dopth | Matural | Liguid | Plastic | Plasticity | Liquidity Fail Classification
Molsture Limit Limik Tndex Index
[Cantant,%
® SB12-01 SB12-01|22-24 ft. 34 41 19 22 1

Dry Strength: VERY HIGH
Dilatancy: SLOW
Teughness: LOW

Sample Prepared using the WET method

prbned 13/13/3033 13902194 AN




- — Project:  CWM/RMU-2 GC Sampling

GBOTesting Location:  Lewiston, NY

Boring ID: SB12-02
Sample ID: SB12-02
Depth :  24-26 ft.

EXPRESS

Cliant: NYGHE&%IMI]\RE‘I NO. 2U0T4639252-U00U07

Project No:

GTX-12376

Sample Type: tube
Test Date:
Test Id: 253672

Tested By:

cam

11/12/13 Checked By: jdt

Test Comment:

Sample Comment:

Sample Description:  Malst, brown clay

EEE

'Moisture Content of Soil and Rock - ASTM D 2216-10

Boring ID Sample ID Depth Description Muoistura
Content, %
§B12-02 SB12-02 24-26 ft. Maist, brawn clay 33.1

Notes: Temperature af Drying : 1109 Celsius

printad L1/13,/2018

LL.Bai3L AN



Project: ~ CWM/RMU-2 GC Sampling

Cllent: A tNO201469232-00007
H ] I

Project No: GTX-12375

- .
G a ' Location: Lewiston, NY
eolesting [z o

Sample Type: tube

Tested By:

cam

EXPRESS Sample [D: SB12-02 Test Date:  10/31/12 Checked By: jdt
Depth :  24-26 ft, Test Id: 253668
Test Comment: ---
Sample Description:  Molst, brown clay
Sample Commaent: =g
Atterberg Limits - ASTM D 4318-10
Plasticity Chart

]

1B R R I I

l“.] .............................................

Plasticity Index
o
{ =)

R R AR REEEY AR AR T
1“ ........ N A T R
T : : : ;
- S 7 oo : .
0 — T e T e et
0 10 20 an 40 &0 G0 70 8O an 100
Licpuid Limt
“E‘I'I'I'lllﬂl Sampla IR Baring Dapth Matural Liguid Plastic Plasticity | Liguidity Eoil Classifcation
Moistura Limit Limit Indax Indax
[Contant, o)
A sB12-02 SB12-02|24-26 ft. 33 46 20 26 4]

Sample Prepared using the WET meathod

Dry Strength: VERY HIGH
Dilatancy: SLOW
Toughness: LOW

printed 11/13/3002 11,6313 AN





