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G E O M A T R I X 
TABLE 3-3 

STRATIFICATION SUMMARY 

Peter Cooper Site 
Gowanda, New York 

-
Boring 

Number 

Surface 

Elevation 

(fmsl) 

. • • 

Cover 

Soil <" 

Thickness (ft) 

Fill ' " 

Thickness (ft) 

Alluvial 

Deposit '•'' 

Thickness (ft) 

Top of Bedrock [ 

Elevation 

(fmsl) 
Depth j 

(fi) 1 
Unit Screened: Alluvial Deposits | 

MW-IS 
MW-3CR) 
MW-7S 
MW-8S 
MWFP-3S 

778.1 
768.1 
786.1 
778.1 
778.5 

not encountered 
0.5 
2.5 

not encountered 
0.5 

not encountered 
3.5 
3.5 
8.5 
3.5 

10.0 
3.5 
10.0 
10.0 
7.5 

768.1 
760.6 

not encountered 
not encountered 

767.0 

10.0 
7.5 

not encountered 
not encountered 

11.5 
Unit Screened: Fill i 

-Cindery Fill | 
MW-5S 
MWFP-2S 

779.1 
784.3 

0.5 
0.2 

11.5* 
10.8 

not encountered 
not encountered 

764.1 
773.3 

12.0 1 
11.0 I 

ISludgeFill \ 
MW-2S(R) 
MW-4S(R) 
MW-6 
PZ-1 
GMW-1 
GMW-2 
GMW-3 

Unit Screened: ShaUow Be 

MW-ID 
MW-2D 

MW-4D(R) 
;MW-5D 
MW-7D 
MW-8D 
MWFP-ID 
MWFP-2D 
MWFP-3D 

768.2 
765.2 
781.5 
770.0 
787.1 
787.1 
788.4 

drock 
777.6 
781.3 
765.0 
779.3 
785.8 
778.0 
785.2 
784.1 
778.7 

2.0 
0.5 
3.0 
0.5 
1.0 
1.0 
1.5 

not encountered 
3.0 
0.5 
0.5 
2.5 

not encountered 
0.5 
0.2 
0.5 

5.5 
5.0 
12.0 

>13.5 
23.0 
18.0 
16.5 

not encountered 
11.0 
5.0 
11.5 
3.5 
8.5 

not encountered 
10.8 
3.5 

not encountered 
not encountered 

3.0 
not encountered 

1.4 
5.9 
3.2 

10.0 
5.0 

not encountered 
not encountered 

10.0 
10.0 
4.0 

not encountered 
7.5 

760.7 
759.7 
763.5 

not encountered 
761.7 
763,2 
767.2 

767.6 
763.2 
759.5 
761.3 
769.8 
759.5 
780.7 
773.1 
767.2 

7.5 1 
5.5 1 
18.0 1 

not encountered | 

25.4 1 
23.9 1 
21.2 1 

1 
10.0 1 
18.1 1 
5.5 
12.0 1 
16.0 1 
18.5 
4.5 
11.0 
11.5 

Unit Screened: Deep Bedrock | 

MW-4D2 765.1 0.5 5.0 not encountered 759.6 5.5 II 
Former Manufacturing Plant Soil Borings | 

SB-1 
SB-2 
SB-3 
SB-4 
SB-5 
SB-6 

!sB-7 
|SB-8 
SB-9 

pB-lO 

789.9 
784.0 
782.0 
783.6 
785.4 
780.3 
789.9 
787.6 
778.4 
779.3 

1.0 
not encountered 

concrete pad 
0.5 
0.5 

concrete pad 
0.5 
0.5 
0.5 
0.5 

9.0 
8.0 
6.0 
9.0 
5.0 
4.5 

>11.5 
7.5 
4.5 
5.0 

not encountered 
iK3t encountered 

>2.0 
>2.5 
>6.5 
3.5 

not encountered 
>4.0 
>7.0 
>6.5 

779.0 
776.0 

not encountered 
not encountered 
not encountered 
not encountered 
not encountered 
not encountered 
not encountered 
not encountered 

IO.O 
8.0 

not encountered 
not encountered 
not encountered 
not encountered 
not encountered 
not encountered 
not encountered 
not encountered | 

Notes: 
1. Cowi soil consist of sandy silty topsoil layer. 
2. Fill consists of poorly graded granular soil with cinders and other anthropogenic material or sludge-like fill found in the Inactive Landnil Area. 
3. Alluvial deposits consist of native clay. silt, sand, and gravel. 

ft = feet 
finsi = feet mean sea level 
* = indicates estimated from O'Brien and Gere boring logs. 

I 
400196 

l\Projeci\005771 PRP Caoup Prtcr Cooper NPLvW feportVFINAL REPORT (NOV«III.CT 2003 SubinittaljVTahles (Final)\Table 3-3 strai 



TABLE 3-5 
GEOMATRIX 

HYDRAULIC CONDUCTIVITY ESTIMATES 

Peter Cooper Site 
Gowanda, New York 

W/elll.D. 

Alluvial DeposlUs 

MW-IS 

MW-3(R) 

MW-7S 

MW-8S 

MWFP-3S 

Fill 
-Cindery Fill 

MW-5S 

MWFP-2S 

-Sludge Fill 

MW-2S 

MW-4S(R) 

MW-6 

Shallow Bedrock 

MW-ID 

MW-2D 

MW-4D{R) 

MW-5D 

MW-7D 

MW-8D 

MWFP-ID 

MWFP-2D 

1 MWFP-3D 

Deep Bedrock 

MW-4D2 

Material 

Screened 

sand, gravel 

silt, sand and gravel 

silt 

silt, sand and gravel 

silt, sand and gravel 

sandfill/bedrock 

cindery fill 

sludge fill 

sludge/bedrock 

sludge/silt and sand 

shale 

shale 

shale 

shale 

shale 

shale 

shale 

shale 

shale 

shale 

Screen Interval 

Elevation' (fantsl) 

772.6-767.6 

763.6-759.1 

782.1-769.6 

772.1-762.1 

773.5-767.0 

766.1-764.1 

779.3-772.3 

763.7-759.7 

760.7-756.2 

768.5-763.5 

745.7-740.7 

748.0-743.0 

747.0-742.0 

760.8-750.8 

760.3-750.3 

743.0-733.0 

772.7-762.7 

766.1-756.1 

762.7-752.7 

735.1-725.1 

Depth (/bgs) 

5.5-10.5 

4.5-9.0 

4.0-16.5 

6.0-16.0 

5.0-11.5 

13.0-15.0 

5.0-12.0 

4.5-8.5 

4.5-9.0 

13.0-18.0 

31.9-36.9 

33.3-38.3 

18.0-23.0 

18.5-28.5 

25.5-35.5 

35.0-45.0 

12.5-22.5 

18.0-28.0 

16.0-26.0 

30.0-40.0 

Estimated Hydraulic Conductivity ̂  

(cm/sec) (ft/day) 1 

Range: 2.9x10'* to 4.3x10"' cm/sec 
: 0.008 to 12.2 ft/day 

4.3x10'^ 

6.5x10-^ 

2.9x10^ 

1.8x10"' 

2.4x10"' 

12.2 

1.84 

0.008 

5.10 

6.80 

Range: 1.3x10"^ to 2.2x10"^ cm/sec 1 
: 0.37 to 62.4 ft/day | 

2.2x10"^ 

1.3x10'' 

62.4 

0.37 

Range: 3.8x10' 'to 3.3x10"^cm/sec 1 
: 1.08 to 93.6 ft/day | 

1.2x10"' 

3.8x10"' 

3.3x10"^ 

3.40 

1.08 

93.6 

Range: 2.2x10"* to 3.4x10"^ cm/sec 
: 0.00615 to 96.4 ft/day 

2.5x10"' 

1.2x10' 

l.lxlO"' 

3.4x10'^ 

1.3x10' 

2.2x10"* 

4.1x10"' 

6.4x10^ 

6.7x10"' 

0.71 

3.40 

0.31 

96.4 

3.69 

0.006 

1.16 

1.81 

19.0 

5.5x10 * cm/sec; 0.016 ft/day | 

5.5x10* 0.016 1 

I 

Notes: 

1. Survey completed by TVGA Engineering, Surveying P.C, August 28,2000. 
2. Hydraulic conductivity estimated by Geomatrix Consultants, Inc. using Bouwer 

and Rice Methods. 

famsl = feel above mean sea level 
fbgs = feet below ground surface 
cm/sec = centimeters per second 
ft/day = feet per day 

l.yrojcclV005771 PRP Group Paer Cooper NPURI reportVRNAL REPORT (November 2003 Submillal)\Tabtes (Final)\TAble 3-5 Hydraulic conduct 400197 
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GEOMATRIX 

TABLE 3-6 

LANDFILL WASTE LIMITS 

Peter Cooper Site 
Gowanda, New York 

Date 

10/05/00 

10/12/2000 

10/12/2000 

10/12/2000 

10/12/2000 

Test Pit Location 

Elevated Fill Area 
Waste Limit A 

Elevated Fill Area 
Waste Limit B 

Elevated Fill Area 
Landfill 

Waste Limit C 

Elevated Fill Area 
Landfill 

Waste Limit D 

Elevated Fill Area 
Landfill 

Waste Limit E 

Description 

0-2' clay cover soil w/some light brown sandy material. Railroad spur and ties encountered 
at 2 ft w/ black cindery material, creosote-type odor. 
Transition from black sludge type material to black 
cindery material at the elevated fill area limit. 

Black waste sludge with transition to cindery brick slag material 

Black waste sludge material with transition to ash ballast 
slag material. Cover soil decrease from approximately 
1.5'on the elevated fill area to < 6" off the elevated fill area. 

Silty/clay cover soils w/black sludge material underlying to 
a transition of c indery sand and gravel cover soils with railroad tie 
and ballast. Tar-like odor detected. 

Transition of black sludge material to cindery ash ballast material. 

I:\Project\005771 PRP Group Peter Cooper NPLXRI reportMTNAL REPORT (Novemher 2003 Submi«al)\Tables (FinaI)\Table 3-6 Peter Cooper Landfill Umits TP Log 
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GEOIVIATRIX 

TABLE 3-7 

SLUDGE FILL MATERIAL TESTING SUMMARY 

Peter Cooper Site 
Gowanda, New York 

Sample Type 

piscrete(Shelby Tube) 

Sample 
Number 

ST-2 

Dry Density 

pcf 
Before 

54.2 

After 

54.2 

Water Content 
% 

Before 

40.9 

After 

4L0 

Hydraulic 
Conductivity 

cm/s 

1.7 E-5 

Sample Type 

Grab 

Sample 
Number 

# 1 

Gravel 
% 

27.5 

Sand 
% 

33.2 

Silt 
% 

3L3 

Clay 
% 

8 

Liquid Limit 
% 

62.1 

Plasticity Index 
% 

17.5 

O 
O 
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G E O M A T P I X 

TABLE 3-8 

SUMMARY OF TEST HOLES TO EVALUATE EXISTING COVER SOIL THICKNESS 

Peter Cooper Site 
Gowanda, New York 

I 

Test Hole 

No. 

TH-1 

TH-2 

TH-3 

TH-4 

TH-5 

TH-6 

TH-7 

TH-8 

TH-9 

TH-10 

TH-11 

TH-12 

TH-13 

TH-14 

TH-1.5 

TH-16 

TH-17 

TH-18 

TH-19 

TH-20 

TH-21 

TH-22 

TH-23 

TH-24 

Cover Soil 
Thickness 

(inches) 

13 

18 

18 

22 

7 

12 

48 

38 

18 

14.4 

18 

15 

18 

18 

23 

32 

31.2 

17 

12 

24 

18 

22 

41 

20 

Test Hole 
Depth 

(inches) 

> 1 3 

30 

44 

32 

10 

13 

53 

43 

21 

16.8 

> 1 8 

> I 5 

24 

> 18 

26 

34 

31.2 

20 

>12 

26 

> 18 

25 

44 

25 

Depth Range 

(inches) 

0-13" 
I3-?" 
0-18" 
18-30" 
0-18" 

18-32" 
32-44" 
0-22" 

22-32" 
0-7" 

7-10" 
0-12" 
12-13" 
0-48" 

48-53" 
0-38" 

38-43" 
0-18" 
18-21" 

0-14.4" 

14.4-16.8" 
0-18" 
18-?" 
0-15" 
15-?" 
0-18" 
18-24" 
0-18" 

18-?" 
0-23" 
23-26" 
0-32" 

32-34" 

0-31.2" 
31.2" 

0-17" 

17-20" 

0-12" 

I2-?" 
0-24" 

24-26" 

0-18" 

18-?" 
0-22" 

22-25" 
0-41" 

41-44" 

0-20" 
20-25" 

— 

Description of LUhology 

Grayish Brown silly sand, trace gravel & sand 
Waste cinders 
Gray sandy sill, trace clay, gravel 
Djrk brown sand & gravel fill with little brick, wood 

Gray silt & fine sand 
Brown sandy waste material 
Black waste with sand & brick 

Olive gray sandy silt, trace clay & gravel 
Brown and rust colored fill with wood, glass, gravel 
Gray sill and sand, trace clay and gravel 
Black sludge, very strong odor 
Gray & dark gray silt and sand, trace clay and gravel 
Black sludge 
Gray silt and sand, trace clay and gravel 
Black sludge | 
Olive gray sandy silt, trace clay & gravel 11 
Black sludge 
Gray silty sand with trace clay and gravel 
Black sludge 
Olive brcwn lo gray silt with trace clay, liule sand 
Grayish black sandy material with odor 
Gray silt and sand, trace gravel 
Black waste 
Sill and fine sand, trace gravel 
Black waste 

Gray fine sand and silt with trace gravel 
Black sludge 
Sand and gray sill, trace gravel 
Bhck sludge with odor 

Gray silt and sand, trace clay and gravel 
Black sludge 
Gray silt and sand, trace clay and trace-liule gravel 
Black sludge 

Brownish gray sandy silt with little gravel & silty sand 

Refusal on metal, likely bottom of 'cover' 

Brownish gray/gray sandy silt w/trace clay & gravel 
Black waste 

Gray/brown fine sand and sill, trace gravel 
Black waste sludge with odor 
Gray sand and silt 

Black sludge 

Sill and fine sand, trace gravel 
Black sludge waste 

Gray sandy silt with trace clay and gravel 
Black sludge 

Gray silt and fine sand, little gravel, trace clay 
Black sludge 

Gray sandy silt with trace clay and gravel 
Cinders 

vyic).;tvoiisini'npcrttMip IM w-p« M'LUtl tcportVnSM. Bl-PUKT (Ni.vcmhcr l m ^ SuhaiWuiitiVTaMci (l^oiliVTuMc 3.11 Covcdlo^kSuio i 400200 
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TABLE 3-9 

EXISTING COVER SOIL TESTING SUMMARY 

GEOMATRIX 

Peter Cooper Site 
Gowanda, New York 

Sample Number ' 

Comp-i, TH-1 
through TH-4 

Comp-2, TH-5 
through TH-8 

Comp-3, TH-9 
through TH-12 

Comp-4.TH-13 
through TH-16 

Comp-5,TH-17 
through TH-20 

Comp-6, TH-21 
through TH-24 

ASTM ^ D421A22 
Gravel 

% 

6.6 

4.8 

4.1 

2.7 

5.3 

5.4 

Sand 
% 

38.3 

26.2 

28.1 

26.8 

36.7 

27.5 

SiU 
% 

45.1 

52.6 

45.7 

50.5 

40.8 

45.7 

Clay 
% 

10 

16.4 

22.1 

20.0 

17.2 

21.4 

ASTMD4318 

Liquid Limit 
% 

27.4 

25.4 

26.5 

23.0 

23.9 

22.9 

Plasticity Index 
% 

7.3 

7.9 

9.1 

6.0 

4.7 

6.9 

ASTMD1557 

Maximum Dry 
Density (pcf) 

125.7 

125.9 

12&.0 

130.1 

124.7 

130.3 

Optimum Water 
Content (%) 

10.3 

10.4 

10.4 

9.0 

11.4 

9.2 

ASTM D5084 

Recompacted 
Permeability (cm/s) 

1.1 E-6 

3.9 E-7 

9.0 E-7 

1.8 E-6 

3.2 E-6 

3.8 E-7 

Compaction 

% ofMDD 

88.5 

89.4 

88.3 

86.5 

85.9 

87.3 

ASTMD22I6 
Water Content 

% 

12.5 

11.3 

12.1 

12.4 

11.6 

10.9 

uses 

CL-ML 

CL-ML 

CL 

CL-ML 

CL-ML 

CL-ML 

Sample Number ' 

1 ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
ST-6 

ASTMD3080 

Dry Density 

pcf 
Before 

117.2 

105.6 
112.5 
107.6 
126.2 
103.0 

After 

115.5 

102.1 
119.2 
114.3 
123:9 

105.1 

ASTMD2216 
Water Content 

% 
Before 

15.9 
20.4 

19.1 
20.5 
11.0 

19.5 

After 
16.1 

24.5 
15.7 
15.9 
13.1 
20.4 

ASTMD5084 

Hydraulic 
Conductivity 

cm/s 

l.I E-5 

7.5 E-7 
9.0 E-8 
1.0 E-6 
2.4 E-7 

3.6 E-5 

Notes: 
1. Samples identified as "Comp-#" represent composites of the identified test hole (TH) locations 
2. Samples identified as "ST-#" represent shelby tube samples 
3. ASTM followed by the letter D#### is the Method used for testing 

pcf = pounds per cubic foot 
u se s = Unified Soil Classification System 
MDD = Maximun Dry Density 

cm\s = centimeters per second 
% = percentage 

O 
o 
to 
o 
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G E O M A T R I X 
TABLE 3-10 

FORMER MANUFACTURING PLANT AREA 
GEOTECHNICAL TESTING SUMMARY 

Peter Cooper Site 
Gowanda, New York 

1 
Sample 
Number 

Depth Strata 
Gravel 

% 

Sand 

% 

Fines || 
Silt 
% 

Clay 1 
% \\ 

Surface 
SB-1 
SB-2 
SB-4 
SB-5 
SB-6 
SB-7 
SB-8 
SB-10 

0-2' 
0-2' 
0-2' 
0-2' 
0-2' 
0-2' 
0-2' 
0-2' 

Fill 
Fill 
Fill 
Fill 
Fill 
Fill 
Fill 
Fill 

23.9 
49.3 
26.3 
18.0 
10.6 
21.4 
26.8 
29.6 

57.4 
43.1 
35.6 
30.4 
24.2 
527 
30.8 
377 

14.8 1 3.9 1 
7.6* 1 

24.6 
36.6 
38.4 
15.4 
287 
22.4 

13.5 1 
15.0 
26.8 
10.5 
137 
10.3 1 

Subsurface |{ 
SB-1 
SB-4 
SB-2 
SB-5 

j SB-3 
MW-FP-2 
MW-FP-2 

SB-7 
SB-8 
SB-9 
SB-9 
SB-10 

MW-FP-3 
MW-FP-3 

SB-6 

5-7' 
4-6' 
6-8' 
6-8' 
3-5' 

0.5-2.5' 
5-7' 
7-9" 

10-12' 
0.5-2.5" 

7-9' 
7-9' 

0.5-2.5" 
5-7' 
4-6" 

Fill 
Fill 
Fill 

Alluvial 
Alluvial 

Fill 
Fill 
Fill 

Alluvial 
Fill 

Alluvial 
Alluvial 

Fill 
Alluvial 

Fill 

27.0 
32.5 
42.4 
17.5 
0.0 
56.3 
17.9 
15.0 
11.8 
35.2 
1.1 
0.0 
39.5 
17.1 
15.9 

61.1 
57.2 
43.5 
62.1 
42.0 
28.9 
69.9 
58.8 
35.2 
29.5 
58.2 
56.6 
40.5 
54.0 
52.4 

11.9* 
10.3* 
14.1* 

16.4** 
39.3 

4.0** 
187 

14.8* 
12.2* 

16.2** 
39.0 
25.0 

32.7** 
35.2 
16.0 
23.9 
22.7 

10.0** 
14.0 
10.3 
8** 
8.2 
4.0 
5.0 
9.0 

Wetland Sediment || 

#1 
# 2 
# 3 

0.2 
0.7 
0.3 

45.8 
35.8 
42.1 

47.5 
55.9 
44.2 

6.5 
7.6 
13.4 

Creek Sediment 

#1 
# 2 
# 3 
# 4 

16 
20.1 
3.9 
0.3 

82.3 
78.9 
94.5 
95.4 

17 
1 

1.6 
4.3 

l» 
Notes: 
% = Percent 
* Predominantly Silt 
** Approximate percentages based on shape of curve. 

I l.vPtojeci'005771 Piy Group Pelcr Cooper NPL\R1 reponVFlNAL REPORT (November 2003 SiibmLlal)\Tabks (FinulOTablc 3-7.9. 10. 11 Physical Dala 400202 



GEOIVIATRIX 

TABLE 3-11 

WETLAND AND CREEK SEDIMENT 
GEOTECHNICAL TESTING SUMMARY 

Peter Cooper Site 
Gowanda, New York 

Wetland Sediment 
Sample 

Number 

Wetland Sediment #1 

Wetland Sediment #2 

Wetland Sediment #3 

Gravel 

% 

0.2 

0.7 

0.3 

Sand 

% 

45.8 

35.8 

42.1 

Silt 

% 

47.5 

55.9 

44.2 

Clay 

% 

6.5 

7.6 

13.4 

Creek Sediment 

Sample 

Number 

Creek Sediment #1 

Creek Sediment #2 

Creek Sediment #3 

Creek Sediment #4 

Gravel 

% 

16.0 

20.1 

3.9 

0.3 

Sand 

% 

82.3 

78.9 

94.5 

95.4 

Sift & Clay 

% 

17 

1.0 

1.6 

4.3 

i 

i 

I l.APrt>jecc\005771 PRP Croup Pcler Cooper NI'LVRI repon\FlNAL REPORT (November 2003 Submillal)\Tables (Fitial)\Table 3- 7, 9. 10. 11 Physical Daia 400203 
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TABLE 4-1 

ANALYTICAL RESULTS FOR INACTIVE LANDFILL SLUDGE FILL SAMPLES 
VOLATILE ORGANIC COMPOUNDS 

Peter Cooper Site 
Gowanda, New York 

G E O M A T R I X 

Page 1 of 2 

Constituent 

Volatile Organic Compounds, milligrams 
per kilogram 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Methyl tert-Butyl Ether 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
1,2-Dibromo-3-Chloropropane 
Cyclohexane 
Dibromochloromethane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
cis-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Isopropylbenzene 
Methyl Acetate 
Methylcyclohexane 
Methylene Chloride 
4-Methyl-2-Penianone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 

Sample Location, Identification, Depth, and Date Collected' || 

GMW-3 
100900042 

16-20 (ft-bgs) 
10/9/2000 

15 J 
0.0067 J 
0.026 UJ 
0.026 UJ 
0.026 UJ 

2.4 J 
0.026 UJ 
0.079 J 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0,026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.019 J 
0.076 J 
0.026 UJ 
0.026 UJ 

0.0054 J 
0.026 UJ 
0.086 J 

0.0034 J 
0.026 UJ 
0.026 UJ 

1.7 DJ 

GMW.2 
100900043 

8-12 (ft-bgs) 
10/9/2000 

15 J 
0.013 J 
0.024 UJ 
0.024 UJ 
0.024 UJ 

3.2 J 
0.024 UJ 

0.22 J 
0.024 U3 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.054 J 
0.078 J 
0.024 UJ 
0.024 UJ 

0.0096 J 
0.024 UJ 
0.016 J 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.12 J 

GMW-1 
100900045 
4-8 (ft-bgs) 
10/9/2000 

2.5 DJ 
0.034 J 
0.03 UJ 
0.03 UJ 
0.03 UJ 

1 DJ 
0.03 UJ 
0.24 J 
0.03 UJ 

0.059 J 
0.03 UJ 
0.03 UJ 
0.03 UJ 

2.8 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.54 J 
2.2 DJ 
2.8 UJ 

0.03 UJ 
0.01 J 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.12 J 

O.I J 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.24 J 
0.03 UJ 

2.8 UJ 
0.054 J 

0.37 J 

I:\Projecl^X)5771 PRP Group Pcler Cooper NPI-\RI reponVFINAL REPORT (November 2003 Submillal)\Tables (Fiiial)\Table 4-1, 2, & 4-4 landnil subsurface soils FINAL 



TABLE 4-1 

ANALYTICAL RESULTS FOR INACTIVE LANDFILL SLUDGE FILL SAMPLES 

VOLATILE ORGANIC COMPOUNDS 

G E O M A T R I X 

Page 2 of 2 

Peter Cooper Site 
Gowanda, New York 

Constituent 

1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichteroethane 
Trichloroethene 
Trichlorofluoromethane 
l,l,2-Trichloro-l,2,2-Trinuoroethane 
Vinyl Chloride 
m-/p-Xylene 
o-Xylene 

Sample Location, Identification, Depth, and Date Collected' 

GMW-3 
100900042 

16-20 (ft-bgs) 
10/9/2000 

0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.026 UJ 
0.014 J 

0.0067 J 

GMW-2 
100900043 

8-12 (ft-bgs) 
10/9/2000 

0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.024 UJ 
0.046 J 
0.027 J 

GMW-1 
100900045 
4-8 (ft-bgs) 
10/9/2000 

2,8 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.16 J 

0.047 J 
i 1 

Notes: 

1. Sample locations provided on Plate 1. 

2. Data qualifications reflect 100% data validation perfomied by Data Validation Services. 

J = indicates an estiinated value. 

U = indicates compound was not at or above tlie listed detection limit. 

D = indicates spike diluted out. 

UJ = indicates compound was not detected aljove the listed detection limit. However, the reported quantitation 

limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and 

precisely measure the compound in the sample. 

I l:\ProjeclV0O5771 PRP Group Peter Cooper NPLXRI reponVFINAL FtEPORT (November 2003 Submillal)\Table5 (Final)\Tablc 4-1. 2. & 4-4 laiidml subsurface soils FINAL 

400205 

file://l:/ProjeclV0O5771


TABLE 4-2 

G E O M A T R I X 

Page 1 of 3 

ANALYTICAL RESULTS FOR INACTIVE LANDFILL AREA SLUDGE FILL SAMPLES 
SEMI-VOLATILE ORGANIC COMPOUNDS AND METALS 

Peter Cooper Site 
Gowanda, New York 

: -.^^ 

Constituent 

Semi-Volatile Organic Compounds, 
milligrams per kilogram 

Acenaphthene 
Acenaphthylene 
Acetophenone 
Anthracene 
Atrazine 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo{g,h,i)perylene 
Benzo(k)fluoranihene 
1,1-Biphenyl 
Butyl Benzyl Phthalate 
di-N-Butylphthalate 
Caprolactam 
Carbazole 
lndeno( 1,2,3-cd)pyrene 
4-Chloroaniline 
bis(2-chloroethoxy)methane 
bis(2-chloroethyl)cther 
2-Chloronaphlhalene 
2-Chlorophenol 
2,2-oxybis(l-chloropropane) 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethylphthalate 
Dimethyl Phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 

" — - ^ = ] 

Sample Location, 
Identification, Depth, and 

Date Collected' 
COMP GMW-1,-2-3 

100900046 
Composite 4-20 fbgs 

10/9/2000 

5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 UJ 
5.6 U 
5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 UJ 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 UJ 
5.6 U 

(5600 U) R 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
14 UJ 

5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 U 

l:\PtoJM:i\005771 PRP Group Peter Cooper NPL\R1 rcport\FlNAL REPORT (November 2003 SubnuliaJ>\Tublcs (Final)\Tuhle 4-1. 2. i 4-4 landnil subsurfucc soils FINAL 
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TABLE 4-2 

ANALYTICAL RESULTS FOR INACTIVE LANDFILL AREA SLUDGE FILL SAMPLES 
SEMI-VOLATILE ORGANIC COMPOUNDS AND METALS 

Peter Cooper Site 
Gowanda, New York 

G E O M A T R I X 

Page 2 of 3 

Constituent 

Hexachlorobutadiene 
iHexachlorocyclopentadiene 
Hexachloroethane 
Isophorone 
2-Methylnaphthalene 
4,6-Dinitro-2-Methylphenol 
4-Chloro-3-MelhyIphenol 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
n-Nitrosodiphenylamine 
di-n-Octyl Phthalate 
Pentachlorophenol 
Phenanthrene 
Phenol 
4-Bromophenyl-Phenylether 
4-Chlorophenyl-Phenylether 
n-Nitroso-di-n-Propylamine 
Pyrene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

Metals, mg/kg 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

llCalcium 
Chromium 
Cobalt 
Copper 
Hexavalent Chromium 

Sample Location, 
Identification, Depth, and 

Date Collected^ 

COMP GMW-1,-2-3 
100900046 

Composite 4-20 fbgs 
10/9/2000 

5.6 U 
28 U 

5.6 U 
5.6 U 
5.6 U 
14 U 

5.6 U 
5.6 U 
150 D 
22 
14 U 

(14000 U) R 
14 U 

5.6 U 
5.6 U 
14 UJ 

5.6 U 
5.6 UJ 
6.8 J 

1 J 
15 

5.6 U 
5.6 U 
5.6 U 
5.6 U 
5.6 U 
14U 

3780 
57.6 J 
34.8 
175 

0.83 U 
1.5 

122,000 
9280 

8.3 U 
156 

6.75 U 1 

l;\Proji:i.H00577l PRPCroup Peler Cu>p«r NPURI reponVFINAL REPORT (November 2003 SuhmillalnTuliles (Fiiial)\Tal,le i - \ . 2. i 4-4 landfill subsurface soils RNAL 400207 



TABLE 4-2 

GEOMATRIX 

Page 3 of 3 

ANALYTICAL RESULTS FOR INACTIVE LANDFILL AREA SLUDGE FILL SAMPLES 
SEMI-VOLATILE ORGANIC COMPOUNDS AND METALS 

Peter Cooper Site 

Gowanda, New York 

Constituent 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
|Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
[Vanadium 
Zinc 

Other 
Percent Solids, % 
pH 
Total Organic Carbon, % 

Sample Location, 
Identification, Depth, and 

Date Collected' 

COMP GMW-1,-2-3 
100900046 

Composite 4-20 fbgs 
10/9/2000 

14800 J 
97.4 
9740 

250 
6.2 

10.6 
334 U 
1.8 J 
1.7 U 

1020 
1.7 U 
8.3 U 

6060 

59.3 
7.86 
10.0 

Notes: 

1. Sample locations provided on Plate 1. 

2. Dala qualifications reflect l(X)% data validat;on performed by Data 

Validation Services. 

J = indicates an estimated value. 

U ẑ  indicates compound was not detected. 

D = indicates spike diluted out. 

UJ = indicates compound was not detected above the listed detection limit. 

However, the reported quantitation limit is approximate and may or may 

not represent the actual limit of quantitation necessary lo accurately and 

precisely measure the compound in the sample. 

l:\ProJei:H00577l PRP Group Peler Coopet NPURI repodVPlNAL REPORT (Naveiiil,er 2003 Sutiinillal)\Tables (FinalWuble 4-1,2. i 4-4 bndflll subsurface soils FINAL 400208 
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ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES FROM THE INACTIVE LANDFILL AREA 

Page I of 2 

Peter Cooper Site 
Gowanda, New York 

Cons(i(ii«ii(' 

Volatile Organic Compounds, 

milligrams per kilogram 

1,2-dichlorobenzene 

1,4-dichlorobenzene 

Benzene 

Chlorotjenzene 

Ethylbenzene 

m/p-Xylene 

o-Xylene 

Toluene 

Melals, milligrams per kilogram 

Arsenic 

fClu-omium 

Hexavalent Chromium 

jZinc 

Other 

Percent Solids, % 

Total Organic Carbon, % 

pH 

SoU Criteria' 

Eastern USA 

Background 

3 - 1 2 " 

1.5-40" 

-
9-50 

Region 9 
PRGs 

370 

7.9 

1.3 

530 

20 

420 

420 

520 

I.e 

210 

64 

100,000 

SoU 
Screening 

Levels 

17 

2 

0.03 

1 

13 

210 

210 

12 

29.0 

38 

38 

12.000 

Sample Location, Identification, Depth, and Date Collected' | 

LFSS-1 

JOIIOOOSS 

0-6 in. bgs 

10/11/2000 

0.013 U J 

0.013 U J 

0.013 1) J 

0.013 U i 

0.013 U J 

0.0016 J 

0.013 U J 

0.002 J 

9.3 

18.4 

5.03 U 

mmm 
79.5 

2.30 

7.42 

LFSS-2 

101100059 

0-6 in. bgs 

10/11/2000 

0.014 U I 

0.014 U J 

0.0016 I 

0.014 U J 

0.014 U J 

0.0023 J 

0.014 U J 

0.0037 J 

8.7 

15.4 

5.35 U 

wmsm: 
74.8 

2.40 

7.36 

LFSS-3 

101100060 

0-6 in. bgs 

10/11/2000 

0.014 U J 

0.014 U J 

0.0042 1 

0.014 UJ 

0.0018 I 

0.006 J 

0.002 J 

0.0082 J 

10.2 

msmm 5.03 U 

Wsi(^0-

79.5 

2.80 

7.78 

" ^ 

LFSS-.I 

101100061 

0-6 in. bgs 

10/11/2000 

0.012 U 

0.012 U 

0.00SI I 

0.012 U 

0.012 U 

0.0047 J 

0.0015 J 

0.0086 I 

6.6 

13 

5.28 U 

mmm 
75.8 

2.10 

8.07 

LFSS-S 

101100062 

0-6 in. bgs 

10/11/2000 

0.01 U 

0.01 U 

0.0032 J 

0.01 U 

Q.Ot U 

0.004 J 

0.01 U 

0.0052 J 

10.6 

32.8 

5.1 U 

iHifSillSI 

78.4 

2.70 

7.97 

LFSS-6 

101100069 

0-6 in. bgs 

10/11/2000 

0.015 U I 

0.015 U J 

0.0029 J 

0.015 U J 

0.015 U J 

0.015 U J 

0.015 U J 

0.015 U J 

i ' A m V f h 
'h34ll!̂ r5= 

5 17 U 

S-'ffe^-'^^' 

77.3 

5 

6.61 

LFSS-7 

101100064 

0-6 in. bgs 

10/11/2000 

(0.015 U) K 

(0.015 U) R 

0.015 U J 

0.015 U J 

0.015 U 1 

0.015 U J 

0.015 U J 

0.015 U J 

••.aUn-.V 
l'*H20 '̂|5t1 

S 1 2 U 

i^f^r^,-' 

78.1 

5.60 

7.53 

LFSS-S 

1OII0OO65 

0-6 in. bgs 

10/11/2000 

0.021 U J 

0.021 UJ 

0.0O22] 

0.021 U 

0.021 U 

0.0028 J 

0.021 U 

0.0058 1 

7 2 

(,-,^50':;*^ 
5 6 2 U 

r.r-iii^t?^,; 

71.2 

3.40 

7.35 

LFSS-9 

101100066 

0-6 in. bgs 

10/11/2000 

0.015 U J 

0.015 U J 

0.015 U 

0.015 U 

0.015 U 

0.015 U 

0.015 U 

0.0016 J 

11 

33 8 

5 4 2 U 

w % 6 6 - ' l ^ 

73.8 

2.40 

7.18 

LFSS-10 

101100067 

0-6 in. bgs 

10/11/2000 

0.014 U J 

0.014 U J 

0.014 U J 

0.014 U J 

0.014 U I 

0.014 U J 

0.014 U J 

0.014 U J 

8 7 

36 4 

5 4 4 U 

;.'«9"'2 '*'-• 

7 3 5 

3.70 

5.76 1 

o 
o 
ro 
o 

Notes: 

1. Sample kjcatjons provided on Plate \ . 

2. DaU qualifications refkcl 100* dau validation pcrfonncd by Dau Validation Services. 

3. Soil criteria frtMn U^.EPA, Region 9 Preliminary RcmoUatioa Goah (PRGs) for Industrial S«l (Oooba 2002) and from range of background metali eooccotrations measured in soil found ii 

castcfn United Stales from NYSDEC Division ofTechnical and Adminisirativc Guidance Memorandum fTAGM) #4046. 

• • A New York Stale Background value 

in. bgs =4nches below ground surface. 

- = indicates value does not exist. 

SB = Site Background 

UJ = indicates compound was not delected above the listed detection linuL 

However, the reported quantitation limit is approximate and may or may 

not rtpn:seiit the actual limitofquanliUlion necessary lo accurately 

and precisely measure Uie compound in Ihe sample. 

J = indicates an estinuied value. 

U = indicates compound v âs not detected. 

R c indicates data rejected by dala validator-

(values) = indicates value reported before rejected. 

i<i|:5\V~- indicates conccnt/atioo above soil crileria. 

l:\Proicci«05771 PRP Group Pcler Cooper HPt,\RI repooVFINAL REPORT (Noventici 2O03 Subniiul)\Tiblei (Fuul)Vrable 4-3 hadHU wrfjce u)i\i FINAL 



TABLE 4-3 

ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES FROM THE INACTIVE LANDFILL AREA 

Page 2 of 2 

Peter Cooper Site 
Gowanda, New York 

1 • 

Constituent^ 

Volatile Organic Compounds, 
milligrams per kilogram 

1.2-dicli lorobenzene 

1.4-dichlorobenzene 

Benzene 

Chlorobenzene 

Ethylbenzene 

m/p-Xylene 

o-Xyiene 

Toluene 

Metals, miUigroms per kilogram 

Arsenic 

Chromium 

Hexavalent Chromium 

Zinc 

Other 

Percent SoUds, % 

Total Organic Cariwn, % 

pH 

Soil Criteria' 

Eastem USA 

Background 

3-12" 

l.5^0«« 

-
9-50 

Region 9 

PRGs 

370 

7.9 

1.3 

530 

20 

420 

420 

520 

1.6 

210 

64 

100.000 

Sod 
Screening 

Levels 

17 

2 

0.03 

1 

13 

210 

210 

12 

29.0 

38 

38 

12,000 

Sample Location, Identification, Deptti, and Date Collected' 

LFSS-ll 

I0110006S 

0-6 in. bgs 

10/11/2000 

0.016 U J 

0.016 U J 

0.016 U J 

0.016 U J 

0.016 UJ 

0.016 U J 

0.003 J 

0.005 J 

9.1 J 

mmim 
5.53 U J 

'0^\^W: 

72.3 

1.80 

6.92 

LFSS-12 

101100070 

0-6 in. bgs 

10/11/2000 

0.015 U J 

0.015 UJ 

0.015 UJ 

0.015 U J 

0.015 U J 

0.015 UJ 

0.015 U J 

0.015 U J 

7.5 J 

mms^i 
5.49 U J 

m^^m 

72.8 

2.60 

7.02 

LFSS-13 

101100071 

0-6 in. bgs 

10/11/2000 

0.01 U J 

0.01 I.'J 

0.0021 J 

0.01 UJ 

0.01 U J 

0.0023 J 

0.01 UJ 

0.0033 J 

7.2 J 

15.5 J 

4.67 U J 

^ m ^ 

85.6 

0.680 

8.23 

LFSS-14 

101100072 

0-6 in. bgs 

10/11/2000 

0.013 U J 

n.oi3 UJ 

0.0025 J 

0.013 U J 

0.0O14 J 

0.0O41 J 

0.0018 J 

0.0051 J 

i-mMm 
•';;.• 134 J •.-

5.1 U J 

M^m^'S 

78.5 

1.90' 

8.42 

LFSS-IS 

101100073 

0-6 in. bgs 

10/11/2000 

0.012 U 1 

0.012 UJ 

0.0026 1 

0.012 UJ 

0.012 UJ 

0.0037 J 

0.012 U J 

0.0051 J 

6.5 J 

11 J 

4.88 U J 

46.9 1 

82.0 

1.70 

8.50 

LFSS-16 

101100074 

0-6 in. bgs 

10/11/2000 

0.013 UJ 

0.013 U J 

0.0019 J 

0.013 UJ 

0.013 UJ 

O0031 J 

0.013 U J 

0.0041 J 

9.4 J 

17.2 J 

4.94 U J 

m^iiim 

81.0 

1.90 

7.92 

LFSS-I7 

101100075 

0-6 in. bgs 

10/11/2000 

0.015 U J 

0.015 U J 

0.015 UJ 

0.015 UJ 

0.015 U J 

0.015 U J 

0.015 U J 

0.015 U J 

r̂mmmH 
. . . - i m v 

5.78 U J 

'SfSSSS 

69.2 

3.40 

7.62 

LFSS-Ig 

101100076 

0-6 in. bgs 

10/11/2000 

0.012 UJ 

0.012 UJ 

0.0036 J 

0.012 UJ 

0.0012 J 

0.0049 J 

0.0016 J 

0.007 J 

6.9 J 

17.1 J 

4.83 U J 

mwm 

82.9 

1.10 

g.l6 

LFSS19 

101100077 

0-6 in. bgs 

lO/lWMO 

0.015 U J 

0.015 L' J 

0.005 J 

0.015 U J 

0.015 U I 

0.015 U J 

0.015 U J 

0.015 U J 

mmm̂  
mmm 

5.31 UJ 

i /MyrM 

75.3 

4.10 

7.31 

LFSS-IO 

10120007! 

0-6 in. bgs 

io/i2aooo 

0.012 U J 

0.012 UJ 

0.004] 

0.012 UJ 

0.001 J 

o:oo6 J 
0.002 J 

0.01 J 

4 J 

10.61 

4.73 U J 

WiMWs 

84.6 

0.990 

7.64 

Maximum 

Cone. 

0.021 UJ 

0.021 UJ 

0.016 UJ 

0.021 U 

0.021 U 

0.016 J 

0.021 U 

0.015 UJ 

919 

550 

5.78 UJ 

165 

85.6 

5.6 

8.5 

Minimum 

Coac 

0.01 UJ 

0.01 UJ 

0.0016 J 

0.01 UJ 

0.0012 J 

0.0016 J 

0.0015 J 

0.0016 J 

4J 

10.61 

4.67 UJ 

46.9 J 

69.2 

0.68 

5.76 

o 
o 
ro 

Notes: 

1. Sample locations provided on Ptate 1. 

2. Data {{ualiricatioas reflea 100% data valjdaiioo perfonocd by Data Validation Services. 

3. Soil criteria from U.S.EPA. Region 9 Preliminary Remediation Goals (PRGs) for Industrial Soil (October 2002) and from range of background metals concenimioos mcisured in soil found in the 

eastem United Stales from NYSDEC Division of Teduical and Administrative Guidance Memorandum (TAGM) ff4046. 

•• A New Yoct Sialc background value. 

in. bgs =inchcs below ground surface. 

- = indicates value does not exist. 

SB = Site Background 

UJ = indicates compound was not detected above the listed deteaion limii. 

However, the rcponed quantitation limit is approjtinuic artd may or may 

not rcprescnl the aaual limit of quaniitiation necessary to accurately 

and precisely measure the compound in Ihe sample. 

J = indicates an estimaled value. 

U = indicates compound was not detected. 

R = indicates data rejected by data validator. 

(vsducs) = indicates value rcponed before rejeacd. 

;\î ĵ'̂ î indicates conceiuralion above soil criieiia. 
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lBLir5-4 TABLSr?-4 

ANALYTICAL RESULTS FOR SUBSURFACE SOIL FROM THE INACTIVE LANDFILL AREA 

Peter Cooper Site 
Gowanda, New York 

Constituent 

Volalllc Organic 
Compounds, milligrams 
per kilogram 
Benzene 
Chlorobenzene 
1.2-Dich!orobenzene 
1,4-Dichlorobenzene 

Ethylbenzene 
Toluene 
m-/p-Xy!cne 
o-Xylene 
Metals, milligrams per 
kilogram 
Arsenic 
Chromium 
Hexavalent Chromium 
Zinc 

Others 
Percent Solids 

pH 
Total Organic Carbon 

Soil Criteria' 

Eastern USA 

Background 

3 - 1 2 " 
l . 5 ^ 0 " 

-
9-50 

Region 9 

PRGs 

1.3 
530 
370 
7.9 
20 

520 
420 
420 

1.6 
210 
64 

100.000 

SoU 
Screening 

Leveb 

0.03 
1 

17 
2 
13 
12 

210 
210 

29.0 
38 
38 

12.000 

Sample Location, Identification, Depth and Date Collected' 

TP-l 
10090025 

6J-7 figs 

10/6/2000 

0.021 UJ 
0.021 UJ 
0.021 UI 
0.021 UJ 
0.021 UJ 
0.031 J 
0.021 UJ 
0.021 UJ 

smmii'f; 
•'*jfi-27o:»jas 

5.41 U 

fvmmnmfi 

74.0 
8.05 

0900 

TP-2 
10090024 

12.5 figs 

10/6/2000 

0.014 UJ 
0.014 U 
0.014 U 
0.014 U 
0.014 U 

0.0015 I 
0.014 U 
0.014 U 

9.1 
9.1 

4.76 U 

mm&sf:w)̂  

84.1 
7.88 

0.570 

TP-3 
10090023 

S.5-9 figs 

10/6/2000 

0.017 UJ 
0.017 UJ 
0.017 UJ 
0.017 UJ 
0.017 UJ 

0.0069 1 
0.017 UJ 
0.017 UJ 

•SSisojn^ 

^mivm 
5.87 U 

wmŷ m̂̂ : 

68.2 
6.61 
2.00 

TJ"--* 

10090026 

7 figs 

10/6/2000 

0.003 J 
0.011 UJ 
0.011 UJ 
0.011 UJ 
0.011 UJ 
0.005 J 
0.004 J 
0.011 UJ 

4.3 
10.3 T 
4.78 U 

'*j573;Sf:5V 

83.7 
8.35 
0.1 UI 

TP-5 
I010002S 

9.5 figs 

10/6/2000 

0.0023 J 
0.01 UJ 
0.01 UI 
0.01 UI 
0.01 UI 

0.0039 J 
0.0023 I 

0.01 UI 

6.5 
15.3 
4.55 U 

£*;?0.2;';i^'5il 

88.0 
8.10 

0.330 

TP-6 
10100030 

5 figs 

10/6/2000 

0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.029 
0.025 U 
0.025 U 

mM^^m 
mmim^, 

5.49 U 

^m9mm 

72.8 
9.24 
2.80 

rp-7 
10060022 

3-4 figs 

1016/2000 

0.021 UI 
0.021 UI 
0.021 UI 
0.021 UI 
0.021 UJ 
0.021 UJ 
0.021 UJ 
0.021 UJ 

m:m^sm 
M^fieiMik. 

4.83 U 

•mmmvti; 

82.8 
7.31 

0.620 

T P S 

10060021 

4-5 figs 

1016/2000 

0.013 UJ 
0.013 UJ 
0.013 UJ 
0.013 UJ 
0.013 UI 
0.013 UJ 
0.013 UJ 
0.013 UI 

•s^m t̂sm 
#i ;5 ; ; '55$®. 

4.98 U 

mm^9x 

80.4 
8.43 
1.00 

TP-JI 

10060020 

6.5 figs 

10/6/2000 

0.03 UJ 
0.03 UI 
0.03 UI 
0.03 UJ 
0.03 UJ 
0.03 UI 
0.03 UI 
0.03 UJ 

tj-mmmv-
7.9 
4.6 U 

fmsmjm 

86.9 
7.47 

0.220 

TP-10 

10120031 

1 figs 

io/6nooo 

0.0032 I 
0.017 UJ 
0.017 UJ 
0.017 UJ 
0.017 UJ 

0.0074 J 
0.005 J 
0.017 UJ 

67.1 U 
8610 U 
5.58 UI 

' 1 4 4 5 •;'.:• 

71.7 
7.80 
1.50 

settUng basin 

101060029 

7 figs 

10/6/2000 

0.00461 
(0.012) R 
(0.012) R 
(0.012) R 
0.0013 I 
0.0082 J 
0.00631 
0.0019 I 

9.8 
12.5 
4.85 U 

'•mim%%m: 

82.5 
8.05 

0.390 

Maximum 

Cone. 

0.03 UJ 
0.03 Ul 
0.03 UJ 
0.03 UJ 
0.03 UJ 
0.031 J 
0.03 UI 
0.03 UJ 

67.1 U 
8610 U 
5.87 U 

1390 

88 
9.24 
2.8 

.1 

Minimum 

Cone. 

0.0023 J 
(0.012 U)R 
(0.012 U) R 
(0.012 U) R 

0.0013 J 
0.0015 I 
0.0023 I 
0.00191 

4.3 
7.9 

4.55 U 
57.3 

68.2 
6.61 

0.1 UI 

Notes: 

1. Simple locations provided on Plate 1-

2. Data qualificalions reflect 100% daU validation paformcd by Data Valtdaiion Services. 

3- Soil crileria from U.S.EPA. Re^on 9 Prelitninary Rcn>edialion Goals (PRGil for Industrial Soil (October 20Q2> and from larjge of badcground mctali conccnlrMions measured in soil found in the 

eastem United Sutcs from NYSDEC Division of Technical and Administrative Guidance Memorandum (TAGM) *4046. 

• • A New York Sme Background value 

(bgs = (eel below ground surface 

SBeSilcBackgn>und 

- = indicates value does not exisL 

J = indicates an esiiinaicd value. 

U = indicates coo^und was not detected above the listed detection limiL 

R= indicates data rejected by dala v^idaior. 

UJ £ indicates corr^wund was not detected above the listed detection limit. 

However, the reported quanliution limit is approiimate aiKl may or may 

not represent the actual limit of quantitiation necessary lo accuralcly 

and precisely measure the compound in the sample. 

(value) = indicates vahie reported before rtjcaed. 
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ANALYTICAL RI!SULTS FOR SURFACE SOIL SAMPLIS FROM THE FORMER MANUFACTURING PLANT AREA 

Peter Oopcr Site 
Gowanda. New YorV 

Conrrr/uenr' 

Volatile Organic Compounds, 
milligrams per kilogram 

Acetone 

Benzene 
Broinodichloromelhane 

Bromofoim 
Bromomethane 

2-Bulanone (MEK) 

Methyl terl-Bulyl Ether 

Carbon Disulfide 

Carljon Tcuadiloride 
Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 
1.2-Dibromo-3.Chloroptopane 

Cyclohexane 

Dibromochloromethane 

.1,2-Dibroinoelhanc 

1.2-Dichlorobenzcne 

l.4-Dich!orobenzene 

1.3-Dichlorobcnzene 

Dichlofodifluoromtthane 

1,1-Dichloroediane 

1.2-Dichlorocthanc 

l.l-Dichloroethene 

trans-1,2-DichlDfoethene 

cis-l.2.Dichloroediene 

1.2-Dichlo€opropane 

tians-l ,3.Dichlotopropene 

Us- l .J.Dichlocopropene 

[Ethylbenzene 

2-Hexanone 

[isopropylbenzene 

[Methyl Acetate 

Methylcyclohexane 

[Methylene Chloride 
|4-Methyl-2-Pentanone 

Styrene 
l.l.2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 
1.2.4-Trichlorobenzene 

1.1.1-Trichloroethane 

l.l,2-Trichloroelhanc 

XoaCriKr io ' 

Eastern USA 
Background 

B ' l 

PRGs 

61300 

1.3 

1.8 

220 

13 

27000 

160 

720 

0.55 
530 

6.5 

12 
2.6 

2 

140 

2.6 

0.028 

310 

7.9 

63 

310 

1700 

06 

410 

230 

150 

071 

1.8 

I.S 

20 

-
2000 

92000 

8700 

21 

-
noo 
0,93 

3.4 

520 
3000 
1200 

1.6 

•ion 9 

Soil 
Screening 

Uvels 

16 

003 

0.6 

0.8 

0.2 

-
-
32 

0.07 

1 

-
0.6 

-
-
-

0.4 

-
17 

2 

-
-
23 

0.02 

0.06 

0.7 

0.4 

0.03 

0.004 

0.004 

13 

-
-
-
-

O02 

-
4 

0.003 

0.06 

12 

5 
2 

0.02 

SB-1 

1005000006 

0-2' 

10/05/00 

0.045 J 

0,0027 J 

O0094 UJ 

O0094 UJ 

0,0094 Ul 

0.0088 I 

0 0094UJ 

0,013 J 
0.0094 UI 

0,0094 UJ 

0,0094 UJ 

0,0094 UJ 

0,0094 UJ 
0,0094 UJ 

0 013 J 

0.0094 UI 

0.0094 UJ 
0,0094 UJ 

0.0094 UJ 

00094 UJ 

O0094 UI 

0.0094 UJ 

0.0094 UJ 

0.0094 UJ 

0.0O94 UJ 

0.0094 UJ 

0.0094 UI 

0 0094 UJ 

0.0094 U) 

0.0094 UI 

0.0094 UJ 

0.0094 UJ 

0,0094 UI 

0022 J 

00094 U l 
0,0094 UJ 

0,0094 UJ 

0,0094 UJ 

0,0094 UJ 

0.005 J 

0,0094 UJ 
0,0094 UJ 

0,0094 UJ 

SB-2 

lOOSOOOOS 
0-2' 

10/05/00 

0,053 I 

0 0021 1 

0.011 UI 

0.011 UJ 
0,011 Ui 

0,0094 J 

0,011 UJ 

0,0023 I 
0011 UI 

0 011 UJ 

0,011 UJ 

0,011 UI 

0.011 Ul 

0,011 UI 

0 011 J 

0,011 UJ 

0.011 UI 

0.011 UI 

0.011 UI 

0,011 UJ 

OOl 1 UI 

0.011 UI 

0,011 UI 

0.01 i U I 

0,011 UI 

0,011 UI 

0,011 UI 

0,011 UI 

0,011 U l 

0,011 UI 

0.011 UI 

0.011 UJ 

0.011 UJ 

0.014 J 

0.011 UI 

0.011 UJ 

0.011 UJ 

0.011 UI 

0,011 UJ 

0.0032 J 

0,011 UJ 

0.011 UI 

0 011 UI 

SB-4 

100500010 

0-2' 

10/05/00 

0.12 

0,01 UJ 

0,01 UJ 

0 01 UJ 
0,01 UI 

0,018 1 

0.01 UI 

0.0072 I 
0.01 UI 

0,01 UJ 

OOl UJ 

OOl UI 

0,01 Ul 

0 01 UI 

0 01 UI 

0,01 U l 

0,01 U l 
0,01 UJ 

001 UI 

0,01 UI 

OOl UI 

0,01 U l 

0,01 Ul 

0,01 u ; 

001 UJ 

0,01 UJ 

0,01 UJ 

0,01 UI 

0,01 UI 

0,01 UJ 

0.01 UI 

0.01 UJ 

0.01 UJ 

0.01 UI 

0.01 UI 

0.01 UJ 

0.01 UI 

001 UI 

0,01 UI 

OOl UI 

0,01 UJ 
0,01 UJ 

0,01 UI 

Saitiple Location, Identification, Depth, and Date Collected 

SB-5 

100600012 

10/06/00 

0,056 

0.0036 J 

0,01 UJ 

0,01 UI 
001 Ul 

OOP 

0,01 UI 

0,01 

0,01 Ul 
0.01 UJ 

0,01 UI 

0,01 UJ 

0.01 UI 

0,01 UJ 

0,0058 I 

0,01 UJ 

0,01 UJ 
0,01 UJ 

0,01 UJ 

0,01 Ul 

0,01 UJ 

0.01 UJ 

0,01 UI 

0,11 UI 

001 UJ 

OOl UJ 

0,01 UI 

OOl UI 

OOl U l 

001 UJ 

OOl UI 

0,01 UI 

0,01 UJ 

0,0096 1 

0,01 UJ 

0,01 UI 

0,01 UJ 

0,01 UJ 

0,01 UI 

0.0061 J 

001 UI 
OOl UJ 

001 UJ 

SB-7 

100600018 

0-2' 

10/06/00 

0053 I 

00025 I 

0.0099 U l 

0.0099 UI 
0.0099 UJ 

0.0071 I 

00099 UJ 

0072 J 

00099 U l 

0 0099UI 

0,0099 UJ 

0,0099 UJ 

0.0099 Ul 
0.0099 UI 

0,0065 I 

0,0099 UJ 

0,0099 U l 
0,0099 UJ 

0,0099 UI 

0,0099 UJ 

0,0099 UI 

0,0099 UI 

0,0099 UI 

0 0099 UJ 

0,0099 UI 

0.0099 UJ 

0.0099 U l 

00099 U l 

0.0099 U l 

0.0099 UJ 

0.0099 UJ 

0.0099 UJ 

0.0099 UJ 

001 J 

0.0099 UJ 

0.0099 UJ 

0,0099 UJ 

0.0099 UJ 

0.0031 I 

0.0IM6J 

0,0099 UI 
0,0099 UI 

0.0099 UI 

SBS 

100600032 

0 - r 

10/06/00 

0.058 J 

0.0016 J 

0,0094 UJ 

0,0094 UI 
0.0094 UI 

0,0057 J 

0,0094 UJ 

0,0151 
0,0094 UI 
0,0094 UJ 

0,0094 UI 

0.0094 UI 

0.0094 UI 
0.0094 UJ 

0003 J 

0.0094 UJ 

0.0094 U l 
0.0094 UI 

0.0094 UJ 

0.0094 UI 

0.0O94 UJ 

O0094 UJ 

O0094 UJ 

O0094 UI 

0.0094 UI 

0.0094 UJ 
0.0094 UJ 

0.0094 U I 

0.0094 U I 

0.0094 U l 
0.064 J 

0.0094 UI 

0.0094 UJ 

0,0042 1 

0,0094 UI 

O0094 UI 

0,0094 U I 

0 0094 UJ 

0,0094 UJ 

0.0032 I 
O0094 UI 

0,0094 UJ 

0,0094 UJ 

SB-9 

100600034 

0.5-2.5' 

10/06/00 

1 4 ! 

0 0023 J 

O014 UI 

0D14 UI 
0.014 UI 

0,28 1 

0,014 UI 

00031 1 
0,014 Ul 
0014 Ul 

0,014 Ul 

0014 UJ 

0,014 Ul 

0,014 Ul 

0,0036 1 

0.014 UI 

0014 U l 
0.014 UI 

0,1X1171 

O0I4 UI 

0,014 UI 

0014 Ul 

0,014 Ul 

0,014 Ul 

0014 UJ 

OOl 4 UJ 

0,014 Ul 

0,014 Ul 

0,014 U l 

0014 UJ 

0.025 I 

0,014 Ul 

0,0048 I 

0 0023 1 

0014 UJ 

0,005) 

0,014 UJ 

0,014 Ul 

0,00971 

0.0023 J 
0,014 UJ 
0014 UI 

O014 UI 

SB-10 

100600036 

0-2' 

10/06/00 

0,21 I 

0,0082 I 

0,016 UI 

0016 U l 
0,016 U l 

0,017 1 

0,016 U l 

0,016 Ul 

0,016 U l 
0.016 UI 

0,016 UI 

0 016 UJ 

0,016 U l 
0,016 UI 

0,016 UJ 

0016 UI 

0016 U i 
0,016 UJ 

0,016 UI 

0,016 UI 

0.016 UJ 

0.016 UI 

0016 UI 

0,0lo UI 

0016 UJ -

0,016 UJ 

0,016 UJ 

0,016 UJ 

0016 U l 

0.016 UI 

0.016 UI 

0016 UI 

0.21 1 

00021 J 

0.016 UI 

0,039 I 

0016 UJ 

0,016 UJ 

0.18 J 

0,019 1 

0.016 UJ 
0.0064 I 

0,016 Ul 

mVFP.2 

100600015 

0.5.2.S' 

IO/06'OO 

0,056 1 

0,0076 1 

0022 UJ 

0,022 UJ 
0,022 U I 

0 0 2 ; I I I 

0022 UJ 
0,01 J 

0,022 UJ 

0,022 UJ 

0022 UJ 

0,022 UJ 

0,022 UI 
0.022 UJ 

0.0095 J 

0022 UI 

0.022 U l 
0.022 UJ 

0,022 UJ 

0,022 UI 

0,022 UI 

0.022 UJ 

0,022 UI 

0,022 i.:i 

0022 UI 

0,022 UI 

0,022 Ul 

0,022 UI 

0,022 UJ 

, 0,022 UJ 

0022 UI 

0,022 Ul 

0,022 Ul 

0,015 1 

0.022 Ul 

0.022 UI 

0022 UI 

O022 UI 

0022 UI 

0.0151 

O022 UI 

0 022 UJ 

0.022 Ul 

' 
M W F r . 3 

100900038 

0.5-2.5 

10/09/00 

1.4 U 

1.4 U 

1.4 U 

1.4 U 
1.4 Ul 

1.4 U 
1.4 U 

1.4 U 

mmomgi 
1.4 U 
1,4 U 

5,7 

14 U 

1,4 U 
0,47 J 

1,4 U 

14 U 
1.4 U 

1.4 U 

1.4 U 

1.4 U 
0.16 J 

0.24 J 

1.4 U 

1.4 U 

0.26 J 

1.4 U 
1.4 U 

1.4 U 

1.4 U 

1.4 U 

1.4 U 
1.4 U 

1.6 

1.4 U 

1.4 U 

1.4 U 

1.4 U 

yimii^im 
0.38 1 

0.36 J 

5.5 

1.4 U 

Maximum 

Cone 

1.41 

1.4 U 

1.4 U 

1.4 U 
1.4 UI 

1.4 U 

1.4 U 

1.4 U 
10 

1.4 U 

1.4 U 

5-7 

1,4 U 

1,4 U 
0.47 1 

1.4 U 

1.4 U 
1.4 U 

1.4 U 

1.4 U 

1.4 U 

0.161 

0.241 

1.4 U 

1.4 U 

0.261 

1.4 U _ ^ 

1.4 U 

1.4 U 

1.4 U 

1.4 U , 

1.4 U 

1.4 U 

1.6 

1.4 U 

1.4 U 

1.4 U 

1.4 U 

54 

0.381 

0.361 
5.5 

1.4 U 

Minimum 

Cone. 

O.tMSJ 

00016 1 

0,0094 UI 

00094 UI 
0,0094 U l 

0,00571 

0 0094 U l 

0,0023 1 

0,0094 U I 
0,0094 UJ 
O0094 Ul 

0,0094 UI 

0 0O94 Ul 

0,0094 UI 

0,0031 

0,0094 UJ 

0,0094 UI 
0.0094 UI 

000171 

0.0O94U1 

00094 Ul 

0.0094 UI 

0,0094 U l 

0,0094 U l 

O0094 U l 

0,0094 Ul 

0,0094 UI 

0,0094 U I 

0,0094 UI 

0,0094 UI 

0.0094 UJ 

0,0094 U l 

00048 1 

0 0021 1 

0.0094 UI 

00051 

01X194 Ul 

0.0094 Ul 

0,0031 I 

0,002) I 

0.0094 Ul 

0,00641 

0,0094 UJ 

l»T»FnO)JT;i r w G m f Poo Casper NPt-W ™»-«TNAt REPORT JCOi SakoailrTaWci (nulitTMc *-i FINAL 
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ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES FROM TlIE FORMER MANUFACTURING PLANT AREA 

Peter Cooper Site 
Gowanila, New York 

Page 2 of 4 

•tlk 
o 
o 
NJ 
M 

Const i tuent ' 

rrichlofocthcrc 
rrichlorofluoronw^anc 

1.1,2-Tridi toro-1,2.2-Trinuoroclhanc 

Vinyl Chloride 

m-/p-Xylene 

o-Xylcnc 

Semi-Volatiie Organic Compounds, 

Acenaphthctu: 

Acenaphthylene 

Acetophenone 

Anthracene 

Atrazine 

Benzaldehyde 

Benzo(a)anthracenc 

8enzo(a)pyrcnc 

Benzo(b)nuoranihene 

Benzo(g.h,i)pervlcne 

Benzo(k )fluoran[hene 

l.l-Biphenyl 
Butyl Benzyl Phthalate 

di-N-Butyl phthalate 

Caprolactam 

Carbazole 
(ndeno(l ,2.3-ctl)pyrctJC 

4<Jiloroaniline 
bi sC2-chloroethoxy)niethanc 

bis(2-chIonDelhyl )clhcr 

2-Cniloronaphthalene 

2-Chlorophenol 
2.2HDxybis( I -chlofopropanc) 

Chrysene 
Dibenzo(a.h)anIhniccne 

Dibenzofuran 
3,3-DichlOfobcnzidi ne 

2.4-DichIorophcno! 

Diethylphthalate 

Dimethyl Phthalate 

2.4-DimelhvIphenol 

2,4-Dinitrophenol 

2,4-DinitrotoIuenc 

2,6-DinilrotoIuene 

bis(2-Elhylhexyl)phthalale 

Fluoranthene 

Soi l Cr i ter ia^ 

Eastern USA 
Background 

Bet 

PRGs 

0.1 

2000 

5600 

07S 

420 

420 

29000 

-
-100000 

7.8 

62000 

2.1 

0.21 

2.1 

_ 
21 

350 
100000 

-
100000 

S6 

2.1 

25O0 

-
0.55 

-
240 

-
210 

0.21 

3100 

3.8 

ISOO 

100000 

100000 

12000 

1200 

1200 

620 

120 

22.000 

.ion 9 

Soi l 
Screening 

U v e U 

0.06 

-
-
-210 

210 

570 

-
-12000 

-
-
2 

8 

5 

-49 

-
930 

-
-0.6 

14 

0.7 

-
0.0004 

-
4 

-
160 

2 

0,007 

1 

-
-
9 

03 

0.0008 

0,0007 

-
4300 

SB- I 

1005000006 

0.2 ' 

10/05/00 

0.0094 UI 

0.0094 Ul 

0.0094 UI 

00094 Ul 

00045 UJ 

0.0014 UI 

0.37 U 

0 3 7 U 

0,37 U 
0,04 1 

0,37 U 

037 U 

016 J 
0.16 1 

0.141 

0.11 J 

0.14 1 

037 U 
037 UJ 

0.37 U 

0,37 U 
0,37 U 

0.084 1 

0.37 U 

0 37U 

0,37 U 

037 U 

037 U 

0,37 U 

0,171 

037 U 

0 J 7 U 

0,37 U 

0,37 U 

0.37 U 

0.37 U 

0 37U 

0.93 U 

0.37 U 

0 37 U 

0068 1 

0.31 1 

SB-2 

lOOSOOOOS 

0-2 ' 

lo/osm 
0 011 Ul 

0.011 U l 

0.011 UJ 

0,011 UJ 
0.0031 UJ 

0 0011 UI 

1,8 I 

3,9 U 

3,9 U 

5,9 

3.9 U 

3.9 U 

Sfsai jo: , - . *?; ! 
S«S83J,«V:,!: 

fe€6,4:^i*:isi 
4,4 

7.2 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

2.3 1 

Sw:i?4K;«fi 
3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

9.3 

^mm^ 1.1 J 

3.9 U 

3,9 U 

3.9 U 

3.9 U 

3.9 U 

9.8 U 

3.9 U 

3.9 U 

3.9 U 

23 

SB-4 

l oosooo io 

or 

10/05/00 

0.01 U l 

0.01 U l 

OOl UI 

0.01 Ul 

0.01 Ul 

0.01 UJ 

0.16 J 

0.4 U 

0.4 U 
0.47 J 

0,4 U 

0,4 U 

1,6 1 

•mA^sjm 
1.3 1 

1 1 

1 3 1 

0 4 U 

0.4 U 

0.4 U 

0,4 U 

0.39 1 

0.92.' 

0.4 U 

0,4 U 

0,4 U 

0,4 U 

04 U 

0,4 U 

1,7 1 

mmmfm 
o.ni 

0,4 u 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

1 u 

0.4 U 

0.4 U 

00691 

3.8 1 

Sample Location, tdentificalion. Depth, and Date Collected 

SBS 

I006000I2 

0 - r 

10/06/00 

OOl UI 

OOl Ul 

0.01 U l 

0,01 UI 

0,0036 1 

0,0011 I 

0,36 U 

036 U 

0,36 U 

036 U 
036 U 

0,36 U 

0 36U 
0,36 U 

0,36 U 

036 U 

0.36 U 

0,36 U 

036 U 

0,36 U 

0,36 U 

0,36 U 

0,3c: U 

0,36 U 

0,36 U 

0,36 U 

0,36 U 

0,36 U 

0,36 U 

0 3 6 U 

0,36 U 

0.36 U 

0.36 U 

036 U 

0.36 U 

0.36 U 

0.36 U 

0.92 U 

0.36 U 

0,36 U 

0,36 U 

0.36 U 

SB-7 

10060001S 

o r 

10/06/00 

0.0099 U l 

0.0099 UJ 

00099 UJ 
O0099 UJ 

0,0048 1 

0.0015 1 

2.6 1 

0,4 I 

3,9 U 

14 

3.9 U 

3.9 U 

^muii'm 
msmoiim-
-iiS^vM'mi 

14 

18 

3,9 U 

3,9 U 

3,9 U 

3,9 U 

3,5 1 

m^^i^m 
3.9 U 

3.9 U 

3.9 U 

3,9 U 

3,9 U 

3.9 U 

22 

,isS5;2siii3j* 
2.2 1 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

9.8 U 

3.9 U 

3,9 U 

3,9 U 

60 

SB-8 

100600032 

or 

10/06/00 

0.0094 Ul 

0,0094 Ul 

0.0094 UI 

0.0094 UJ 

0.0033 1 

0,00098 J 

0,38 U 

0,38 U 

0,38 U 

0.38 U 
0.38 U 

0.38 U 

0.38 U 

0.38 U 

0,38 U 

0,38 U 

0.38 U 

0.38 U 

0.38 U 

0.38 U 

038 U 

038 U 

0,38 U 

0,38 U 

0.38 U 

038 U 

038 U 

038 U 

0.38 U 

0.38 U 

0.38 U 

0.38 U 

0.38 U 

0.38 U 

038 U 

0,38 U 

0.38 U 

0.95 U 

0,38 U 

0 38 U 

038 U 

0 38 U 

SB-9 

10C600034 

0.5-2.5' 

10/06/00 

0,014 UI 

OOl4 UJ 

0,014 UI 

0,014 UI 

0,003 1 

0,014 UJ 

0,41 U 

041 U 

0,41 U 

0,044 1 
0.41 U 

0.41 U 

0,11 J 
0,087 J 

0,079 J 

0,41 U 

0,091 

0,41 U 

0.41 U 

041 U 

0 41 U 

0.41 U 

0.043 1 

0.41 U 

0.41 U 

0 41 U 

041 U 

0,41 U 

0 41 U 

014 I 

0.41 U 

0.41 U 

0.41 U 

041 U 

0.41 U 

041 U 

0.41 U 

1 U 

0.41 U 

041 U 

0.41 U 

0.26 1 

SB-10 

100600036 

or 

10/06/00 

0,016 UJ 

0,016 UI 

0,016 UI 

0.016 UJ 

0.0044 J 
0.004 J 

039 U 

039 U 

039 U 

0.055 J 
0.39 U 

039 U 

0,23 1 

m'ms'im 
0,24 1 
0,24 1 

0,25 1 

0,39 U 
039 U 

0.39 U 

0.39 U 

0.0)4 1 

019 1 

0.39 U 

0.39 U 

0,39 U 

0.39 U 

0.39 U 

0.39 U 

0.36 1 

0.076 1 

0.055 J 

0.39 U 

0.39 U 

0.39 U 

0.39 U 

039 U 

0.98 U 

039 U 

039 U 

039 U 

0.51 

MWFP-2 

100600015 

O.S-2.5' 

10/06/00 

0.022 UJ 

0.023 UJ 

0.023 UJ 

0,022 UI 

0,0071 I 
O.0039 J 

0,4; U 
029 1 

0 42 U 

0,24 1 

0.42 U 

042 U 

0,47 

s^to:4f!i iSrf 3 
0,3 1 

0.3JI 

038 1 

042 U 

042 U 

042 U 
043 U 

042 U 

02 1 

0,42 U 
0.41 U 

0,42 U 

0,42 U 

042 U 

0.4; U 
0.6 

015 1 

042 U 

0.42 U 

0.42 U 

0,43 U 

0,4; U 
0,42 U 

l.I U 

0,42 U 

042 U 

0,42 U 

062 

MWFr-3 

100900038 

0.5-2.5 

10/09/00 

moiUm 
1,4 u 

1.4 U 

1.4 U 
0.52 J 
0.42 J 

038 U 
0 38 U 

0,38 U 

0.049 1 

0.35 U 

0,38 U 

0 261 

t:'-eoxi;sm 
0,23 J 
0,21 J 

0.23 I 

0.38 U 
0.38 U 

0.38 U 
0.38 U 

0.38 U 

019 J 

0.38 U 
0.38 U 

0.38 U 

0.38 U 

0.38 U 

0.38 U 

0.29 I 

0.078 I 

0.38 U 

R 

0.38 U 

0.38 U 

0.38 U 

0.38 U 

0.97 U 

0.38 U 

0.38 U 

0,38 U 

0,41 

Maximum 

Cone 

0,511 

1 4 U 

1:4 U 

1.4 U 

0.521 
0.421 

2,6 J 
0,41 U 

3,9 U 
14 

39 U 

3,9 U 

24 

20 

15 
14 

18 

3.9 U 

3.9 U 

3.9 U 
3.9 U 

3.51 

13 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

22 

5.2 

2.21 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

60 

Min imum 

Cone. 

0.0094 UI 

0,0094 UJ 

0,0094 Ul 

O0094 Ul 

0,0031 
0 000981 

0,161 
0,291 

0,36 U 

0,041 
0,36 U 

0,36 U 

0,111 

0,087 J 

0 0791 

0,11 I 

0091 

0 36U 

0,36 U 

0,36 U 
0,36 U 

0,044 1 

0,M31 

0,36 U 

0,36 U 

0,36 U 

0,36 U 

0.36 U 

0.36 U 
0.141 

0.076 J 

0055 1 

0.36 U 

0,36 U 

036 U 

0 3 6 U 

0,36 U 

0.36 U 

0.36 U 

0.36 U 

0.0681 

0.261 

i . * j ^ i r a a n i PKPCfwv ftiaC—r« NPUUII ref«i*WAL aEfoar 1001 Si«n«iilKTil*a (FaulMTilik t-i nNAL 
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ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES FROM THE FORMER MANUFACTURING PLANT AREA 

Peter Cooper Site 
Gowanda, New York 

Constituent' 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 
Hexachlortxyclopentadiene 

Hexachloroethane 

Isophorone 
2-Melhylnaphthalene 

4,6-Dinitro.2-Methylphenol 

4-Chloro-3-Methylphenol 

2-Methylphcnol 

4-Mclhylphenol 
Naphthalene 

2-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Niirophcnol 

n-NitrosodiphenylamJnc 

di-n-Octyl Phthalate 
Pentachlorophenol 

Phenanthrene 

Rienol 
4-Bromophcnyl-Phenylelher 

4-Chl0(t)phenyl-Phenylcthcf 

n-Nitroso^li-n-Propylamine 

Pyrene 
2.4.6-TrichlQrophenQl 

2.4.5-Trichlorophenol 

Metals, milligrams per kilogram 

Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Hexavalent Chromium 

Iron 

Lead 

Magnesium 

Manganese 

Soil Cri leria' 

Eastern USA 
Background 

33,000 

-
3 1 2 " 

15-600 

0-1.75 

01-1 

130-35.000" 

1.5.40" 

2.5-60" 

1-50 

-
2,000-550.000 

4 - 6 1 " ' 

100-5.000 

50-5,000 

Bet 

PRGs 

26.000 

l.I 

22 

3700 

120 

1800 

-
-

3100 
190 

18 

-
100 

-
-

350 

25000 

9 

-
100.000 

-
-

025 

29,000 

62 

62000 

100.000 

410 

1.6 

67,000 

1,900 

450 

-
210 

1,900 

41.000 

64 

100.000 

750 

, -
19.000 

ujn9 

Soil 
Screening 

560 

2 

2 
400 

05 

0.5 

-
_. 

84 

-
0.1 

-
1 

10000 

0.03 

100 

-
-

0.00005 
4,200 

0,2 

270 

-
5 

29,0 

1,600 

63 

8 

-
38 

-
-
38 

-

-

^ 
SB-1 

1005000006 

or 

lOIOStOO 

0,37 U 

0.37 U 

0.37 U 

0.37 U 
037 U 

0,37 U 
0.37 U 

0.93 U 

0 37 U 

0.37 U 

0,37 U 

0.37 U 

0 93 U 

0.93 U 

0.37 U 

0.37 U 
0,93 U 

U,37U 

0,37 U 

0.93 U 

0.18 I 

0.37 U 

0.37 U 

037 U 

0.37 U 
0,32 1 

0,37 U 

0,93 U 

6210 

6.5 U l 

8.5 

72.8 

0.54 U 

0,54 U 

29000 

34,2 

6,4 

26.6 

4.46 UI 

18200 

50.1 1 

4470 

332 

= ,_.= 
SB-2 

100500008 

0 - r 

10/05/00 

2.3 1 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

9,8 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

9.8 U 

9.8 U 

3.9 U 

3.9 U 

9.8 U 

3.9 U 

3.9 U 

9.8 U 

21 

3.9 U 

3.9 U 

3.9 U 

3.9 U 
20 

3.9 U 

9.8 U 

5440 

6.9 UI 

ja*i68;;j5S 
651 
0.58 U 

0.58 U 

6880 

Km9mm 
6.9 

37 

4.74 UI 

18900 

sjS99iH;S; 
3130 

251 

SB-4 

100500010 

or 

10/05/00 

O A I I 

04 U 

04 U 

0,4 U 

0,4 U 

0 4 U 

0,4 U 

1 U 

0,4 U 

04 U 

04 U 

0,051 1 
1 U 

1 U 

0,4 U 

0 4 U 
1 U 

0,4 U 

04 U 

1 U 

2,4 1 

04 U 

0,4 U 

0,4 U 

0.4 U 
3.4 1 

0 4 U 

1 U 

7570 

7.2 Ul 

10,7 

80,2 

0.6 U 

0.6 U 

23800 

18.2 

8.2 

43.6 

4.9 UI 

23000 

i m m m 
KS?2605;iS-

449 

Sample Location, Identification, Depitt, and Date Collected' 

SB-5 

100600012 

or 

10106/00 

0.36 U 

036 U 

0.36 U 

036 U 

0 3 6 U 

036 U 

0.36 U 

092 U 

0.36 U 

0 3 6 U 

0,36 U 

0,36 U 

0,92 U 

0,92 U 

0.36 U 

0,36 U 

092 U 

036 U 

0,36 U 

0,92 U 

0,36 U 

0.36 U 

0.36 U 

0,36 U 

0.36 U 

036 -I 
0.36 U 

0.92 U 

8000 

6.5 UI 

8 

58,4 

0.54 U 

054 U 

i H * 2 0 0 ? ; i " s 
108 

7,7 

21 

4,42 Ul 

16900 

8,2 1 

' }vS! l26Q0.n« 

489 

SB-7 

100600018 

0-r 

10106/00 

4,2 

3,9 U 

3,9 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

9.8 U 

3.9 U 

3.9 U 

3.9 U 

3.9 U 

9.8 U 

98 U 

3.9 U 

3.9 U 

9.8 U 
3.9 U 

3.9 U 

9.8 U 

45 
3.9 U 

3,9 U 

3,9 U 

3,9 U 

44 

3.9 U 

9.8 U 

8280 
6.9 UI 

9.5 

92.8 
0.57 U 

0,57 U 

30200 

33,3 

7,2 

S«SS3:3)fff;-
4,71 UJ 

12600 

tm^k^iMX 
isSi^m'i^h 

451 

SB-8 

100600032 

or 

to/06/00 

0.38 U 

038 U 

0.38 U 

0.38 U 

0.38 U 

0.38 U 

0.38 U 

0.95 U 

0.38 U 

038 U 

0,38 U 

0,38 U 

0,95 U 
0,95 U 

038 U 

0.38 U 
0.95 U 

0.38 U 

0 3 8 U 

0.95 U 

0.38 U 

038 U 

038 U 

0.38 U 

0.38 U 
038 U 

0.38 U 

0.95 U 

6810 

5.8 U l 

6.6 

63.9 

0.57 U 

0.57 U 

33600 

9 

6.6 

20.9 

4.57 UJ 

15300 

8.2 J 

5tA93O0;3S' 
469 

SB.9 

100600034 

0.5-2.5' 

to/06/00 

041 U 

0.41 U 

0.41 U 

041 U 

0.41 U 

041 U 

01 I 

1 U 
041 U 

0.41 U 

0.41 U 

0.0691 

1 U 
1 U 

0.41 U 

0.41 U 

1 U 
041 U 

0,41 U 

1 U 

, 0,23 I 
0,41 U 

041 U 

0,41 U 

041 U 

0,22 1 

0,41 U 

1 U 

2010 

7,2 U l 

' imt.ii ' im 
68,7 

0.6 U 

0.6 U 

1050 

3i;59.3iY*i: 
6U 

**56.7.?:;;fijil 
4.92 U l 

31300 

miin^.mi 
225 

64,7 

SB-10 

100600036 

or 

10/06/00 

0,39 U 

0,39 U 

0,39 U 

0,39 U 

0,39 U 

0,39 U 

0,181 

098 U 

0,39 U 

0,39 U 
0059 I 

0,11 1 

0,98 U 
0,98 U 

0.39 U 

0,39 U 
0,98 U 

0 39 U 

0,39 U 

098 U 
0.34 1 

0.39 U 
0,39 U 

0,39 U 

0,39 U 

0,49 

0.39 U 

0.98 U 

4220 

7 U l 

i?5Si6.2Si;M 
59.2 

0.58 U 

0.58 U 

1870 

•:«mmmei 
6.6 

30,7 

4,74 UJ 

18500 

i5sS?,'269S;K» 

1520 

132 

MWFP-2 

100600015 

0.5-2.5' 

10/06/0O 

0.42 U 

0,42 U 

042 U 

0.42 U 

0,42 U 

042 U 

0.083 1 

l.I U 
0.42 U 

0.42 U 
0.43 U 

0,044 1 

1,1 U 

l,i U 

043 U 

0,42 U 
1.1 U 

042 U 

0,42 U 

1,1 U 

0,3 1 
0.42 U 

0,42 U 

042 U 

042 U 

. 0 86 

042 U 

l.I U 

6490 

7.6 Ul 

f;fmrisi>. 
64.2 

0.87 

O.KU 
249(11 

4!aft9i{jia^ 
7.1 

29.3 

5.08 UJ 

18900 

41 J 

173(1 

160 

MWFP-3 

10090003S 

0.5-2,5 

10/09/00 

0.38 U 

0.38 U 

0,38 U 

1.9 U 

0.38 U 
0,38 U 

0,079 1 

0,97 U 

038 U 

0.38 U 

0.38 U 

0,047 1 

0,97 U 
0,97 U 

0.38 U 

0.38 U 

0.97 U 

038 U 

0.38 U 

0.97 U 

0.24 1 

0.38 U 

0.38 U 
0.38 U 

0.38 U 

0,43 

0,38 U 

0,97 U 

5190 
7 U I 

fS.:'32ninM. 
117 

0,64 

• 1 6 - ,,;. 

8210 

msrmim 
7.6 

m^mm 
4.66 U 

301001 

mrnn/fM. 
2270 

314 

Mttximum 

Cone. 

4,2 

3,9 U 

3,9 U 

3,9 U 

3,9 U 
3.9 U 

3.9 U 

9.8 U 

3.9 U 

3,9 U 
3,9 U 

3.9 U 

9.8 U 
9.8 U 

3,9 U 

3,9 U 

9.8 U 
3,9 U 

3,9 U 

9,8 U 

45 

3.9 U 

3.9 U 
3.9 U 

3.9 U 

44 

3.9 U 

9.8 U 

8280 

7.6 Ul 
168 

117 

087 

1.6 

44200 

198 

8.2 

171 

5.08 Ul 

31300 

2691 

12600 

489 

Minimum 

Cone. 

a i 7 i 

0.36 U 

0 36U 

0.36 U 

0 36U 
0,36 U 

00791 

0,92 U 

036 U 

0.36 U 
0 059 J 

0,0441 

0,92 U 
0.92 U 

0.36 U 

0.36 U 

0.92 U 

0.36 U 

0.36 U 

0.92 U 

0.181 

0,36 U 

0.36 U 

0.36 U 

0.36 U 

0.221 

036 U 

0,92 U 

2010 

6 5 UJ 

6 6 

58,4 

054 U 

054 U 

1050 

9 1 

6 U 

20,9 

4,42 UJ 

12600 

8,2 J 

225 

64.7 
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ANALYTICAL RESULTS FOR SURFACE SOIL S A M P U 
-1 
L E S F R O S 

OM T H E FORMER MANUFACTURING PLANT AREA 
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N) 
H 
(Jl 

Peler Cooper Site 
-Gowanda, New York 

Cont/rtuefir 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Others 

Percent Solids, * 

pH 

TOC. % 

Sor/Oirerifl^ 

Eastern USA 
Bacltground 

0,001-0,2 

0,5-25 

8.50O43.90O" 

0.1-3.9 

-
6.000.8,000 

-
1-300 

9-50 

Region 9 

PRGs 

310 

20.000 

-
5,100 

SIOO 

-
67 

7.200 

lOO.OOO 

Soil 
Screening 

Levels 

-
130 

5 

34 

-
-

6,000 

12.000 

Sample Location, Identification, Depth, and Pate Collected' 

SB-I 

1005000006 

0-r 

10/05/00 

0,08 

17.8 

951 

1,6 

1.1 U 

377 

1.1 U 

148 

is;;-5;i52ii;ft5' 

89.7 

8.01 

0 4 7 

SB-2 

100500008 

0-r 

10/05/00 

0.13 

17.9 

527 

1.8 

1.2 U 

372 

1.1 U 

12.8 

affiteas# 

84.3 

8.2 

0.94 

SB-4 

100500010 

0-r 

10/05/00 

O I 3 

19.4 

805 

1.3 

1,2 U 

439 

1.2 U 

16.7 

:sIW32iifeg 

81.1 

8.34 

I S 

SB-5 

100600012 

o-r 

10/06/00 

0.05 U 

18 

1060 

1.4 

1,1 U 

425 

1,1 U 

18 

45 .61 

90.6 

7.85 

0,25 

SB-7 

100600018 

or 

10/06/00 

0 1 7 

19.1 

912 

0,95 

1.1 U 

479 

1.2 U 

17.7 

as^iEi^ssf 

84.9 

8.24 

1.3 

S B S 

100600032 

0-r 

10/06/00 

0.06 U 

15.9 

755 

1.6 

1.1 U 

389 

1.1 U 

14.6 

S^'JSliS-SJSS' 

87.6 

7.81 

0,35 

SB-9 

100600034 

0.5-2.5' 

10/06/00 

mmmi 13.1 

239 U 

1.7 

1.2 U 

398 

1.2 U 

17.5 

^Kmiisswî  

81.3 

7.34 

l.I 

SB-10 

100600036 

0-r 

10/06/00 

mw>wmm-
14.7 

399 

2 

1.2 U 

458 

1.2 U 

17.8 

iSISi®3S 

84.4 

7.61 
1.7 

MlVfP-2 

100600015 

0.5-2.5' 

10/06/OO 

0.16 1 

17,9 

542 

2,7 

13 U 

411 

1.3 U 

15--. 

•ff:Jm&m. 

78.7 

7.7 
1.7 

MV/Fr-3 

I0O9OOO3S 

0.5-2.5 

10/09/00 

^kmmM 
fsiimsmfi 

622 

2.11 

1.2 U 

514 

1.1 U 

20.2 

SSss^Slft 

85.8 

7.46 
1.5 

Mttximum 

Cone. 

3.1 

27.2 

1060 

2.7 

1,3 U 

514 

1,3 U 

20,2 

728 

90,6 

8,34 
t.s 

Minimum 

Coac. 

ND 

13.1 

239 U 

0,95 

1,1 U 

372 

I I U 

12,8 

45.61 

78.7 

7.34 
0.25 

Notes: 

1. Sample locations provided on Plate 1. 

2. Dau qualincatioas rcflccl 100% data validation performed by Data Validaiioo Services. Tbe analytical results for the SVOC. 3-Nitraaiiilinc was rejected during data validation for each sample. 

3. Soil criteria from U.S.EPA, 2000 Region 9 Preliminary Remedtatioa Goals (TitGs) (or todustrial SCHI (October 2002) and from raagc oT background metals conccnnlions meaisured in soil found in the 

caslcm United Sutes from NYSDEC Division of Technical and Adniinistrativc Guidance Memorandum (TAGM) IM046. 

• • A New Yort Sate Background value 

*•* Background tevds for lead vary widely, average levels in undeveloped, rural areas range from 4-6| ppm while metropolitan/suburban areas range frooi 200-500 ppra 

J = indicates a laboratory estimated value Or estimated as a result of data vilidatioa. 

U c indicates compound was ool detected al or above tbe listed detection ItrruL 

R= indicates dau rejected by dau vilidaia. 

UJ B indicaics compound was ttol deudcd above the lisied detectioa Bait. 

However, the reported quantitation tirnil b apfictiximale and may cr may 

not tepreseitt die Ktual lirrut of quactitiatioa necessary to Konately 

and precisely measorc (be compound in ibe sample. 

SB ° Site Background 

- B iodtcates vzlu^ does act exist 

(bgs «tcet bekiw p n m d surf ape 

'rf^,^!^j'indicates cooccotratioa ^>ove soil criteria. 

l-NPn^cfCajni rilPOwgpPaciC«*aKrL*lB#^»nNALaEPOBT(H«mi*aJ001Si*mnJftT«bki(FiMj)>T*fc4. 
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ANALYTICAL RESULTS FOR SUBSURFACE SOILS FROM TlIE FORMER MANUFACTURING PLANT AREA 

Peter Cooper Site 
Gowaoda, New Yor i 

CoiulUuenl 

Volati le Organ ic Compounds, mi l t igrants 

per k i logram 

Benzene 

Siomodichloromciiane 

Bromoronn 

BronKMncihanc 

'-Bucanone (MEK) 

MMhvI icn-Butvl Ether 

Carbon Disulfide 

3ait)On Tcirachloridc 

IMorotKnicnc 

::hlorocthane 

Chloroform 

Chloromclhanc 
1.2-DJbrom4>3-Chloropropane 

CyclohMane 

Dibromochloromethane 

1.2-Dibromoc«hane 

1,2-Dichlorobenzcnc 

1.4-Di chlorobenzene 

1,3-D) chlorobenzene 

Dichlorodi fluoromethanc 

I . I .Dichlorocihan-

1.2-Dichloroethane 

l. l-Dichloroethene 

irans-1.2-Dichloroc(hcnc 

•s-1.2-Dichloroe(hcne 

1.2-Dichlofopropane 

rant-1 J-DichIorooropci>e 

cis-l,3-Dichloropropcnc 

Eihvlbenzene 

2-Hcxanone 

Isopropylbenzene 

Methyl Acriale 

M « h ylcvclohe x ane 

MnbYlene Chloride 

4-Mahvi-2-Pcntanonc 

Slyrcne 

1.1.2,2-Tctrachloroclhane 

retrachloroethene 

Toluene 
1.2,<-Trichlorobenzjcnc 

M.l-TrichJoroeihane 

l.I.2-TridiIoroethane 

rrichloroethcnc 

Trichlorofluoromelhane 

1,1.2-Trichloro-l .2.2-Trinuoroethanc 

Vinyl Cililoride 

mVp-Xylcnc 

Q-Xylene 

Semj-Volat i lc Organtc Compounds, 

inlHiErams per k i l og ram 

Acenaphthene 

Acenaphthylene 

Acctopboione 

Anthracene 

Airazine 

SoUCr i l € r i a ' 

Ea t tem USA 

Baekgroi tad 

a,. 

ruGt 

6000 

1.3 

1.8 

220 

13 

27000 

160 

720 

0-55 

530 

6.5 

12 

2.6 

2 

140 

2.6 

0.028 

370 

7.9 

63 

310 

1700 

0.6 

410 

230 

150 

0.71 

1.8 

1.8 

20 

-2000 

92000 

8700 

21 

-1700 

0.93 

3.4 

520 

3000 

1200 

1.6 

0.1 

2000 

5600 

075 

420 

420 

29000 

-
-100000 

7.8 

SoU 

Scrtening 

Uve ls 

16 

0 0 3 

0 6 

0.8 

0.2 . 

-
-32 

0.07 

1 

0.6 

-
--0.4 

-17 

2 

-
-23 

0.02 

0.06 

0-7 

0 4 

0.03 

0-004 

0.004 

13 

-
-
-
-0.02 

-4 

0.003 

0.06 

12 

5 

2 

O02 

0.06 

_ 
-
-2 )0 

210 

570 

-
-12000 

-

Sample lacat io i t , Idenli f ieai ioa. Depth, and Date Col lected ' 

S B I 

I0QSOQOO7 

5 - r 

lO/OSAW 

0 07 J 

0 0 1 5 UJ 

OOl5 UJ 

0.015 UJ 

0.015 UJ 

0.0096 J 

001S UJ 

0.0021 J 

0.008 J 

O 0 1 5 U J 

0.015 UJ 

OOl5 UJ 

0 0 1 5 UJ 

0.015 UJ 

0015 UJ 

0.015 UJ 

0.015 UJ 

0 0 1 5 UJ 

0.015 UJ 

0.015 UJ 

0.0IS UJ 

0.0IS UJ 

0.015 UJ 

0.015 UJ 

0-015 UJ 

OOl5 UJ 

0015 UJ 

0 015 UJ 

OOl5 UJ 

0.015 UJ 

0-0094 i 

O.OISUJ 

0 0 1 5 UJ 

0.0029 J 

0.015 UJ 

OOl5 UJ 

0.015 UJ 

0.015 UJ 

0 0 I S UJ 

0.0IS UJ 

0.015 UJ 

OOl5 UJ 

0.015 UJ 

001S UI 

0015 UJ 

0.015 UJ 

0.015 UJ 

0.015 UJ 

0 0 1 5 UJ 

SB-J 

100500009 

6-S-

10/05/00 

0.033 

0,0088 U 

0,0088 U 

0,0088 U 

00088 U 

0,0088 U 

OOOSS U 

0,0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

00088 U 

0,0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

00088 U 

0,0088 VI 

0,0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

00088 U 

0,0088 U 

O00S8 U 

0,0088 U 

0,0088 U 

0,0088 U 

0 0088 U 

0,0088 U 

0.0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

O0088 U 

O0088 U 

00088 U 

0.0088 U 

0,0088 U 

O0088 U 

0,0088 U 

00088 U 

00088 U 

00088 U 

SB. ) 

lOOiOOOH 

S S ' 

iom/00 

O,0S9 J 

0 0092 U l 

0,0092 U I 

0 0092 UJ 

0 0092 UJ 

0,011 J 

0,0092 UJ 

0,0092 UJ 

0 0092 UJ 

0,0092 UJ 

O0092 UJ 

00092 UJ 

0,0092 UJ 

0 0092 UJ 

O0092 UJ 

0,0092 U I 

0 0092 UJ 

00092 U I 

0,0092 U I 

0,0092 UJ 

O0092 U I 

0 0 0 ^ 2 UJ 

0,0092 UJ 

00092 UJ 

O0092 UJ 

0,0092 UJ 

0,0092 UJ 

O0092 U I 

00092 UJ 

0,0092 UJ 

0,0092 UJ 

O 0 0 9 2 U J 

0,0092 UJ 

O0092 UJ 

0,0092 UJ 

0,0092 U I 

0,0092 U I 

0,0092 UJ 

0,0092 U l 

0,0092 UJ 

0,0092 UJ 

00092 UJ 

O0092 UJ 

0,0092 U I 

0,0092 U I 

0,0092 U I 

0,0092 UJ 

0 0092 U l 

0,0092 UJ 

SB-e 

100500011 

e f 

IQ/Q5/0Q 

0,029 J 

0 0 1 9 U I 

0019 U l 

0,019 U I 

0,019 U I 

0,00691 

0,019 U l 

0,0055 I 

0,019 UJ 

0 0 1 9 UJ 

O 0 I 9 UJ 

O 0 I 9 UJ 

O 0 I 9 UJ 

O 0 I 9 UJ 

0,019 UJ 

0 0 1 9 U l 

0,019 U I 

0,019 U I 

0,019 UJ 

0 0 1 9 UJ 

0,019 UJ 

O019 UJ 

0,019 UJ 

0,019 U I 

0,019 UJ 

O 0 I 9 UJ 

0 0 1 9 U I 

0,019 UJ 

0,019 U I 

O 0 I 9 UJ 

0,019 IIJ 

0 0 1 9 U I 

0,019 UJ 

00047 J 

0,019 UJ 

OOl9 UJ 

0,019 U I 

0,019 U I 

0,0081 I 

0,019 UJ 

0,019 UJ 

0,019 UJ 

0019 UJ 

0 0 1 9 UJ 

O019 UJ 

0,019 U I 

0,019 U I 

0,019 U l 

0 0 1 9 UJ 

S B S 

100600011 

«-»• 

tO/Qi/00 

0,49 J 

0,031 U I 

0 031 U I 

0,031 UJ 

0 0 J1 UJ 

0 1 2 1 

0031 U l 

0,031 U I 

0031 UJ 

0 031 UJ 

0 031 U I 

O03I UJ 

0,031 UJ 

0.031 UJ 

0031 UJ 

0 0 5 1 U l 

O031 UJ 

0 031 UJ 

0,031 UJ 

0 0 3 1 UJ 

0,031 U I 

0,031 UJ 

0.031 UJ 

0 031 U I 

0,031 U l 

0,031 UJ 

0 0 3 1 U I 

0,031 U l 

0,031 U l 

0,031 UJ 

0,031 UJ 

0,031 U I 

0,03, UJ 

0,031 UJ 

0 031 U I 

0,031 U I 

0,031 U I 

0,031 U I 

0,031 U l 

0 ,03101 

0,031 U I 

0,031 U l 

0,031 U l 

0,031 U l 

0,031 UJ 

0 031 UJ 

0,031 U I 

0,031 U l 

0 0 3 1 UJ 

5B-6 

100900040 

4-6-

10/9/2000 

0,14 J 

0013 U l 

0,013 UJ 

O0 I3 V I 

0,013 U l 

O026 1 

0,013 U l 

0,024 I 

0,013 U I 

0 013 U l 

0013 UJ 

OOl 3 U l 

0,013 UJ 

0,013 U l 

0013 UI 

0013 U l 

0013 U I 

0013 UJ 

O013 U I 

0013 UJ 

OOl 3 U l 

0,013 U I 

0 013 UJ 

O013UJ 

0013 U l 

0,013 U I 

0,013 UI 

0,013 U I 

0013 U I 

0,013 U I 

0 013 UJ 

.0,013 U l 

O013 U l 

0,0082 J 

0,013 UI 

0 013 U l 

0013 UI 

0,013 UJ 

0013 U l 

0 09 1 

0,013 UJ 

O0I3 U I 

O O I J U J 

0,013 U l 

0013 UJ 

0013 UJ 

O O I J U J 

0,013 U l 

0013 U I 

SB-7 

100600019 

7-9' 

lt>/061WI 

0.06 J 

0 0 1 7 U l 

O017 U I 

0,017 UJ 

O017 UJ 

0 0 1 J 

0,017 UJ 

OOl7 U I 

0,012 1 

0,017 UJ 

OOl7 UJ 

O0067 J 

0,017 UJ 

0,017 U I 

0,0047 J 

0,017 U l 

0,017 U I 

O017 UJ 

0017 Ul 
0017 UJ 

OOl7 UJ 

0 0 3 1 

0017 UJ 

OOl7 UJ 

0.017 U l 

0 0 1 7 U l 

0 0 1 7 U I 

0,017 UJ 

0 017 U I 

0 0 1 7 U I 

0,017 UJ 

0,017 UJ 

OOl7 UJ 

O0076 J 

O 0 1 7 U I 

0,017 UJ 

0,017 UJ 

0 0 1 7 UJ 

0,017 U l 

0 017 U l 

0017 U I 

0 0 2 3 1 

0 0 1 7 U l 

0,017 U l 

0,017 U I 

0 0 1 7 U I 

OOl 7 U I 

0 0 1 7 U l 

0 0 1 7 U I 

S B S 

100600033 

t O I 2 ' 

IQ/06/00 

0,042 J 

0,0096 U l 

0 0O96UI 

00096 UJ 

00096 UJ 

0,0076 I 

0,0096 UJ 

0,0044 1 

O 0 0 9 6 U I 

O0096 UJ 

00096 U l 

O0096 UJ 

0,0096 UJ 

0,0096 UJ 

0 0096 UJ 

0 0 0 9 6 U 1 

O0096 UJ 

O0096UJ 

00096 U I 

00096 UJ 

O0096 UJ 

0,0096 U I 

O0096 UJ 

0 0 0 9 6 U J 

0,0096 UJ 

0,0096 UJ 

O0096UJ 

0,0096 UJ 

0,0096 UJ 

0,0096 UJ 

00096 UJ 

O0096 u : 

0 0 0 % U J 

O0096UJ 

0,0096 UJ 

0,0096 UJ 

0,0096 UI 

0 0 0 9 6 U I 

0,0096 UJ 

O0O38 J 

0 0096UJ 

0,00% U l 

0 0 0 % U I 

0,0096 U I 

0,0096 U I 

O 0 0 9 6 U I 

0,0096 UJ 

0,0096 U l 

0,0096 UJ 

5 5 - 9 

100600035 

7-9' 

I 0 / 0 6 m 

0,064 

0,0033 1 

0,014 U 

0,014 U 

0,014 U 

0,013 1 

0,014 U 

O032 

0,014 U 

0,014 U 

0,014 U 

0,014 U 

0,014 U 

0014 UJ 

00095 J 

0,014 U 

O014 U 

0,014 UJ 

0,014 U I 

O 0 I 4 UJ 

0,014 U 

0,0140 I 

0,014 U 

0,014 U 

0 0 1 4 U 

0,014 U 

0,014 U 

0,014 U 

0014 U 

0,014 U 

0014 U 

0,014 U 

0,014 U 

0,015 

0,014 U 

0,014 U 

0,014 U 

0,014 U I 

0,0038 J 

0,0063 1 

0,014 U I 

0014 U 

0014 U 

0,014 U 

0,014 U 

0,014 U 

0,014 U 

0,0043 1 

0,0014 J 

5B- I0 

I0060O037 

7-9-

lo/oi/eo 

0,0651 

0,0021 J 

OOl 1 UI 

OOl l U I 

0 011 UJ 

0,014 I 

OOl 1 U I 

0,014 1 

OOll Ul 
0 011 UJ 

0,011 U l 

O O l l UJ 

0,011 UJ 

O O l l UJ 

O0035 J 

O O l l UJ 

0,011 U l 

0 011 UJ 

0,011 UI 

OOl l UJ 

0,011 UJ 

OOll UJ 
O O l l U l 

0,011 U l 

0,011 UI 

0 0041 I 

0,011 U I 

0,011 UJ 

0,011 UJ 

0,011 UJ 

0,011 UJ 

0,011 U l ! 

0,011 UI 

0,0049 I 

0,011 U l 

0,011 UJ 

0,011 U l 

0,011 U l 

0,011 U l 

0,0036 1 

0,011 U I 

0,011 U l 

0,011 U l 

0,011 UJ 

0,011 UI 

0,011 UJ 

OOl 1 U l 

O0029 J 

0,011 U l 

t i w r p - 2 

100600017 

s . r 

lo/oemo 

0 1 2 

O0I4 U 

0,014 U 

0,014 U 

0014 U 

0,031 

0,014 U 

0,014 U 

0,014 U 

0,014 U 

0,014 U 

0,014 U 

O014 u 

0,014 UJ 

0014 U 

0,014 U 

0,014 U 

0,014 UJ 

0014 V t 

O014 U I 

0,014 u 

0014 U 

0014 U 

0,014 U 

0,014 U 

O014 U 

0014 U 

0,014 U 

0,014 U 

0,014 U 

0014 U 

O0 I4 U 

0,014 U 

0,014 U 

0014 U 

0014 U 

O014 U 

0,014 U I 

0,014 U 

0014 U 

O0 I4 \JI 

0,014 U 

0,014 U • 

0,014 U 

0014 U 

0,014 U 

0,014 U 

0,014 U 

0 0 1 4 U 

n \ r F r . 3 

100900039 

5.7' 

10/09/00 

0,098 1 

0,011 U l 

O O l l UI 

0,011 UJ 

0,011 UJ 

0,016 I 

O O l l UJ 

0,011 U I 

0,025 1 

0,011 U I 

O0081 I 

0,011 U l 

0,011 UJ 

0,011 U l 

O O l l U l 

OOl 1 U I 

0,011 UJ 

0011 U I 

0.011 U I 

O O l l UJ 

O O l l U I 

0,011 U I 

0,011 UJ 

0,011 U I 

0,011 U l 

O O l l U l 

0,011 UJ 

0,011 UJ 

0,011 UJ 

0,011 U l 

0 011 U l , . 

0,011 U l 

0.011 U l 

0,011 U I 

0,011 U I 

O O l l U l 

0011 U l 

11 

O O l l U l 

OOll Ul 
0,055 I 

O O l l UJ 

0,011 UJ 

O O l l UJ 

0,011 U I 

0,011 U I 

O O l l UJ 

0,011 U I 

H a x i m u m 

Cone. 

0 4 9 J 

0 031 UJ 

O 0 3 I U J 

O031 UJ 

0,031 UJ 

0 1 2 J 

0,031 UJ 

0 0 3 2 

0,031 U l 

0,031 U l 

O031 UJ 

0031 U I 

0 031 UJ 

O031 U I 

0,031 U I 

O031 UJ 

O03I UJ 

O03I UJ 

0,031 V I 

0,031 U l 

O031 UJ 

0,031 U I 

0,031 UJ 

O03I UJ 

0 031 U I 

0,031 UJ 

0,031 U I 

O031 UJ 

O03I U I 

O031 UJ 

0 031 UJ 

0,031 UJ 

0,031 UI 

0,031 U I 

O031 U l 

0,031 U I 

0,031 U I 

0,031 U I 

1 1 

0,091 

O03I U I 

0,055 J 

0,031 U l 

0,031 UJ 

O03I UJ 

0,031 UJ 

O03I U I 

0,031 U I 

0 0 3 1 U I 

M in imum 

Cone-

0,0291 

O0021 I 

0,0088 U 

0.0088 U 

O0O88 U 

0.00691 

0,0088 U 

0,0021 J 

0,0081 

0,0088 U 

O0O67J 

O0088 U 

0 0088 U 

0,0035 J 

0,0088 U 

0,0088 U 

0 0088 U 

O0088 U 

0,0088 U 

0,0088 U 

0,014 U 

0,0088 U 

0,0088 U 

0,0088 U 

0,00411 

0,0088 U 

O0088 U 

0,0088 U 

0,0088 U 

00088 U 

0 0088 U 

0,0088 U 

O 0 0 2 9 I 

O0088 U 

0,0088 U 

0,0088 U 

0,0088 U 

0,00381 

0,00321 

0,0088 U 

0,0088 U 

oooseu 
0,0088 U 

0,0088 U 

0 0088 U 

00058 U 

0,0029 J 

0,00141 

1 
0 3 8 U 

0 1 8 U 

0 3 8 U 

0,75 

0,38 11 

0 3 6 U 

0,36 U 

0,36 U 

0 3 6 U 

0 3 6 U 

0,4 U 

0,4 U 

0 4 U 

0,4 U 

0.4 U 

0 4 5 U 

0 45 U 

0,45 U 

0,45 U 

0 4 5 U 

0,48 U 

0,48 U 

0 4 8 U 

0 4 8 U 

0 48 U 

0,4 U 

0.4 U 

0 4 U 

0,4 U 

0 4 U 

0,42 U 

0,061 I 

0 4 2 U 

0,32 1 

0,42 U 

0 3 8 U 

0,38 U 

0,38 U 

0041 J 

0 3 8 U 

0,42 U 

0 4 2 U 

0 4 2 U 

0 4 2 U 

0 4 2 U 

0,39 U 

0,39 U 

0,39 U 

0 3 9 U 

0,39 U 

0,46 U 

0.46 U 

0,46 U 

0,46 U 

0,46 U 

0.41 U 

0,41 U 

0,41 U 

0 4 1 U 

0 4 1 U 

0.48 U 

0,48 U 

0 4 8 U 

0,75 

0 4 8 U 

0,36 U 

0,0611 

N D 

0,0411 

0,36 U 
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ANALYTICAL RESULTS FOR SUBSURFACE SOILS FROM THE FORMER MANUFACTURING PLANT AREA 

Peler Cooper Site 

t>)waDda, New Yorit 

CorutUuenI 

Bcnuldchvdc 

BenZ£<al2nlhraeenc 

UcniotaJpyrene 

BenzoOJlllLoranlhene 

DcnioteJi. i lpcrvlene 

Benzo^lf luoranthcnc 

t . l .B iohenv l 
Btiivl Benzyl Phthalate 

di-N-BuIylphlhalate 

Caprolacum 

Cartjarolc 

Indcnot 1.2.3<d)pvrene 

tO i l o roan i l i nc 
bis(2^JilorBOhoxy)m«haiic 

3ist2<hloroethyl)elhcr 

2-at loroniphthalene 
2-Chlorophcnol 

2.2<nvbis(l-chloropropane) 

Chrysene 
Oit,enro<a.hlaMhracene 

Dtbcnzofiiran 

3.3-DichlOfObenzi(line 

2.4-D,"chlDropheroI 

Oierhvlptuhalatc 

Dimethyl Phthalate 

2,4.Dinietliyll)henol 

2.4.Dinitrophenol 

2.4-Dinitlotoluene 

2.6.Dinitrtxoluene 
bii(2-Elhylhexyl)phthalatc 

Ruoranthene 

Rutaene 
ItcKachlorobenzene 

hexachlorobutadiene 

Hcxachlorocyclopenlatltcne 

lexachlorocthane 

Isophorone 
2-Methylrtaphthalcnc 

1.6-Dinilro-2-Methvlphenot 

4-C3iJoro.3-Mclhylphenol 

2.Mcthvtphcnol 

I.Methylphenol 

Naphthalene 

2.Nittoaniline 

4-Nilmanil ine 

Nitrobenzene 

2.Nitrophcnol 

4-Nitrotihcnol 

i-Nilrosodiphenylaminc 

d i -nOcty l Phthalate 

Pcnl idi lorophcnol 

^lenanthrene 

Phenol 
1-Bromoohcnvl-Ptienylether 

t^Tilorophcnyl-Phenylethcr 

n-Ni lnjso^i-n-Propylamine 

Pyrene 
2.4,6-Ttichloroplienol 

' 
S o U O i t e r i a ' 

E a i l e n 1/5.4 

Backgrouml 

f t ' " 9 

mas 
62000 

2.1 

0,21 

2.1 

350 

100000 

-100000 

86 

2500 

-0,55 

-240 

-210 

0,21 

3100 

3.8 

1800 

100000 

100000 

12000 

1200 

1200 

620 
120 

22.000 

26.000 

1,1 

22 

3700 

120 

1800 

-
_ 
-
-3100 

190 

18 

-100 

-
-350 

25000 

9 

-100.000 

-
-0.25 

29.000 

62 ., 

Soil 

Screening 

Levels 

2 

S 

5 

-
~ 930 

-
-0 6 

14 

0 7 

-0.0004 

-4 

-160 

1 

-0007 

1 

-
-9 

0,3 
O0008 

0,0007 

-4300 

560 

2 

, 2 

400 

0,5 

0.5 

-
_ 
_ 
-
-84 

-
_ 0.1 

-
-1 

10000 

003 

-100 

-
_ O.O00O5 

4.200 

0,2 

Sample Location, Ident i f icat ion, Depth, and Date Ctt l leeled' 

SB- I 

100500007 

S-7-

10/05/00 

0,38 U 

1,31 

m : i { i < m ^ 
i ! a ? ' * 5 ; j a i i . ^ 

1,7 1 

0 38 U 

0,38 U 
0,38 U 

0,38 U 

0,38 U 

1,4 1 

0,38 U 
0,38 U 

0,38 U 

0 3 8 U 
0,38 U 

0,38 U 

1.3 

Kl,'.-0,64 I•>^'•> 

0,25 1 

0 3 8 U 

0 3 B U 

0,38 U 

0,38 U 

0,38 U 

0.96 U 

0,38 U 

0 3 8 U 
0 076 J 

3,1 

0 4 5 

0 3 8 U 

0,38 U 

0,38 U 
0 3 8 U 

0,38 U 
0 1 6 J 

0,96 U 

0,38 U 

o jau 
0 3 8 U 

a i 3 j 

0,96 U 

0,96 U 

0,38 U 

0 3 8 U 

0,96 U 

OJB U 

0 38 UJ 

0 9 6 U 
3,6 

0,38 U 

0,38 U 

0,38 U 

0,38 U 

2,5 

0,38 U 

S B ! 

I005000O9 

10/05/00 

0 3 6 U 

0.36 U 

0,36 U 

0 3 6 U 

0,36 U 
0 3 6 U 

0,36 U 

0 3 6 U 

0 3 6 U 
0,36 U 

0 3 6 U 

0 3 6 U 

0,36 U 
0 3 6 U 

0,36 U 

0 3 6 U 
0 3 6 U 

0 3 6 U 

0 3 6 U 
0,36 U 

0,36 U 

0,36 U 
0,36 U 

0 1 6 U 

0 3 6 U 

0,36 U 

0 9 1 U 

0,36 U 

0,36 U 
0,36 U 

0,36 U 

0 3 6 U 

0 3 6 U 
0,36 '1 

0,36 U 
0 3 6 U 

0 36 U 

0,36 U 
0,91 U 

0,36 U 

0,36 U 

0 3 6 U 

0,36 U 
0.91 U 

0.91 U 

0,36 U 

0 3 6 U 

0 91 U 

0 3 6 U 

0 3 6 U 

0,91 U 

0,36 U 

0,36 U 

0.36 U 
0 3 6 U 

0,36 U 

0,36 U 

0.36 U 

SB.3 

100600014 

3.5' 

lomm 
0 4 U 

0,4 U 
0,4 U 

0,4 U 

0 4 U 

0 4 U 

0,4 U 

0,4 U 
0 4 U 

0 4 U 

0,4 U 

0,4 U 
0 4 U 

0 4 U 

0,4 U 

0 4 U 

0 4 U 

0,4 U 

0,4 U 

0 4 U 

0,4 U 

0 4 U 
0.4 U 

0 4 U 
0 4 U 

0 4 U 

1 U 
0,4 U 

0 4 U 
0 4 U 

0,4 U 

0 4 U 

0 4 U 
0,4 U 

0 4 U 

0,4 U 

0 4 U 

0 4 U 

1 U 

0 4 U 

0,4 U 

0 4 U 

0 4 U 

1 U 

I U 

0 4 U 

0,4 U 

1 U 

0,4 U 

0 4 U 

1 U 
0,4 U 

0 4 U 

0 4 U 

0 4 U 

0 4 U 

0,4 U 

0 4 U 

S B - I 

lOOSOOOIl 

4 .6 ' 

10/05/00 

0,45 U 

0,069 1 

0.45 U 

0 4 5 U 

0,45 U 

0 4 5 U 
0,45 U 

0 4 5 U 
0,45 U 

0,45 U 

0,45 U 
0,45 I I 

0,45 U 
0,45 U 

0 4 5 U 

0 4 5 U 
0 4 5 U 

0 4 5 U 

O088 J 
0 4 5 U 

0,051 J 

0,45 U 

0,45 U 

0 4 5 U 

0.45 U 

0,45 U 

1,1 U 

0 4 5 U 

0,45 U 

0,45 U 

0 1 2 J 

0,45 U 

0,45 U 
0 4 5 U 

0,45 U 

0 4 5 U 

0,45 U 

0 1 5 1 

l . I U 

0 4 5 U 

0 4 5 U 

0 4 5 U 

0 1 I 

1.1 U 

1.1 U 

0 4 5 U 

0,45 U 

1,1 U 

0,45 U 

0 45 U 

I I U 

0 1 2 J 

0,45 U 

0,45 U 

0,45 U 

0,45 U 

0 1 J 

0 4 5 U 

S B S 

100600013 

6-8' 

I 0 / 0 6 m ) 

0.48 U 

0,062 J 

0,067 1 

0,48 U 

0 4 8 U 

0 4 8 U 
0,48 U 

0 4 8 U 

0 4 8 U 

0,48 U 

0 ,111 
0 4 8 U 

0 4 8 U 

0 4 8 U 

0,48 U 

0,48 U 
0 4 8 U 

0,48 U 

O061 I 

0,48 U 

0,072 J 

0,48 U 
0 4 8 U 

0 4 8 U 

0,48 U 

0 4 B U 

1,2 U 
0,48 U 

0 4 8 U 

0 4 8 U 

O075 J 

0.48 U 

0,48 U 
, 0,48 U 

0,48 U 
0,48 U 

0 4 8 U 

0 2 1 

1,2 U 

0,48 U 

0,48 U 

0 4 8 U 

O i l J 

1,2 U 

1,2 U 

0 , 4 ! U 

0,48 U 

1,2 U 

0,48 U 

0,48 U 

1,2 U 
0,14 1 

0 4 8 U 

0 4 8 U 

0,48 U 

0,48 U 

0 0 9 1 

0 4 8 U 

S B . f 

100900040 

4-6 ' 

10/9/2000 

0,4 U 

0 4 U 

0 4 U 

0 4 U 

0 4 U 

0 4 U 
0,4 U 

0 4 U 

0,4 U 
0,4 U 

0,4 U 
0,4 U 

0 4 U 

0 4 U 
0,4 U 

0,4 U 
0 4 U 

0,4 U 

0,058 J 

0 4 U ^ 

0 4 U 

R 
0,4 U 

0 4 U 

0,4 U 

0,4 U 

1 U 
0,4 U 

0 4 U 

0,4 U 

0 0 7 3 I 

0,4 U 

0 4 U 

0,4 U 

2 U 
0 4 U 

0 4 U 

O 0 4 3 I 

1 U 

0,4 U 

0 4 U 

0 4 7 

0 3 7 J 

1 U 

1 U 

0,4 U 

0,4 U 

1 U 

0,4 U 

0,4 U 

1 U 

0,088 1 

0,36 1 

0,4 U 

0,4 U 

0 4 U 

0 0 7 2 I 

0 4 U 

SB. 7 

100600019 

7-9' 

I 0 / 0 6 M 

0,42 U 

1,1 

: : i^:fa-^mi 
1,1 

1.1 

1.2 
0 4 2 U 

0 4 2 U 
0 4 2 U 

0 4 2 U 

on I 
0,91 

0,42 U 

0,42 U 

0 , 4 ! U 

0 4 2 U 

0 4 2 U 
0,42 U 

1,4 

- ? * J O , 3 7 1 « ' i i 

O i l J 

0 4 2 U 
0 4 2 U 

0 4 2 U 

0 4 2 U 

0 4 2 U 

1,1 U 
0,42 U 

0 4 2 U 
0,049 1 

2,5 

0 1 2 J 

0 4 2 U 
,_.:, . 0 4 2 U 

0,42 U 

0,42 U 

0 4 2 U 

015 J 

1,1 U 

0 4 2 U 

0,42 U 

0,42 U 

O086 I 

1.1 U 

1,1 U 

0 4 2 U 
0 4 2 U 

1,1 U 

0,42 U 

0 4 2 U 

1.1 U 

1,6 

0,42 U 

0,42 U 

0,42 U 

0,42 U 

2,2 

0 4 2 U 

SB.S 

100600033 

1 0 - i r 

10/06/00 

0 3 8 U 

0,068 1 

0 058 1 

0,049 1 

0,38 U 

0,057 I 

0.38 U 

0,38 U 

0 3 8 U 
0 3 8 U 

0 3 8 U 

0,38 U 
0,38 U 

0 3 8 U 

0,38 U 

0 3 8 U 

0.38 U 

0 3 8 U 

0073 I 

038 U 

0 3 8 U 

0 3 8 U 
0,38 U 

0 3 8 U 

0 3 8 U 

0 3 8 U 

0 9 4 U 

0,38 U 

0 3 8 U 

0,38 U 

0 1 5 I 

0,38 U 

0,38 U 

0,38 U 

0,38 U 

0,38 U 

0 3 8 U 

0 3 8 U 

0,94 U 

038 U 

038 U 

0,38 U 

0,38 U 

0,94 U 

0,94 U 

0 3 ! U 

038 U 

0,94 U 

0,38 U 

0 3 ! U 

0 9 4 U 

0 1 7 I 

0.38 U 

0,38 U 

0,38 U 

038 U 

015 1 

0 3 B U 

SS.9 

100600035 

7-9' 

I0/06/0O 

0,42 U 

0 4 2 U 

0 4 2 U 

0 4 2 U 

0,42 U 

0,42 U 
0 4 2 U 

0 4 2 U 
0,42 U 

0 4 2 U 

0,42 U 

0 4 2 U 
0 4 2 U 

0,42 U 

0 4 2 U 

0,42 U 
0 4 2 U 

0 4 2 U 

0,42 U 

0,42 U 

0 4 2 U 

0 4 2 U 
0,42 U 

0 4 2 U 

0 4 2 U 
0 4 2 U 

1,1 U 

0 4 2 U 

0 4 2 U 
0 4 2 U 

0 4 2 U 

0,42 U 

0 4 2 U 
0 4 2 U 

0 4 2 U 

0 4 2 U 

0,42 U 

0,42 U 
1,1 U 

0,42 U 

0,42 U 

0 4 2 U 

0,42 U 

1,1 U 

1,1 U 

0,42 U 

0,42 U 

1,1 U 

0,42 U 

0 4 2 U 

1,1 U 

0,42 U 

0,42 U 

0 4 2 U 

0 4 2 U 

0 4 2 U 

0 4 2 U 

0,42 U 

S B I O 

100600037 

7-9' 

I0 /06m0 

0 3 9 U 

0,39 U 

0,39 U 

0 3 9 11 

0 3 9 U 

0-39 U 
0 3 9 U 

0,39 U 

0,39 U 
0,39 U 

0 3 9 U 

0,39 U 
0,39 U 

0,39 U 
0.39 U 

0,39 U 

0,39 U 

0,39 U 

0,39 U 

0 3 9 U 

0,39 U 

0,39 11 

0 3 9 U 

0,39 U 

0 3 9 U 

0,39 U 

0 9 7 U 

0,39 U 

0,39 U 

0,39 U 

0,39 U 

0,39 U 

0,39 U 
0,39 U 

0,39 U 

0 3 9 U 

0 3 9 U 

0,39 U 

0,97 U 

0,39 U 

0,39 U 

0 3 9 U 

0 3 9 U 

0,97 U 

0,97 U 

0,39 U 

0 3 9 U 

0,97 U 

0,39 U 

0,39 U 

0,97 U 

0,39 U 

0 3 9 U 

0 3 9 U 

0 3 9 U 
0,39 U 

0,39 U 

0,39 U 

Mv/pr-i 

I0O60O0I7 

5-7' 

io/o6m 

0 4 6 U 

0,29 1 

^ o . i 3 ' i : * ' j ; , -

0 26 J 
0 31 J 

0,26 1 
0 4 6 U 

046 U 

0 4 6 U 

0,46 U 

0,46 U 

0,24 I 
0,46 U 

0 4 6 U 

0,46 U 
0,46 U 

0,46 U 

0 4 6 U 

0,29 J 
0,11 J 

0 4 6 U 

0 4 6 U 

0 4 6 U 

0 4 6 U 

0 4 6 U 

0 4 6 U 

1,2 U 

0 4 6 U 

0 4 6 U 

0,46 U 

0,38 1 

0 4 6 U 

0,46 U 

0,46 U 

0 4 6 U 

0,46 U 

0 4 6 U 

0,46 U 

1,2 U 

0 4 6 U 

0 4 6 U 

0 4 6 U 

0 4 6 U 

1,2 U 
1 2 U 

0 4 6 U 

0,46 U 

1.2 U 

0,46 U 

0,46 U 

1,2 U 

0 1 5 J 
0,46 U 

0,46 U 

0,46 U 

0,46 U 

0 38 1 

0 4 6 U 

I H W F r . 3 

,00900039 

5-7' 

IO/09/00 

0,41 U 

0,41 U , 

0,41 U 

0,41 U 
0,41 U 

0,41 U 

0,41 U 

0,41 U 

0,41 U 

0,41 U 

0 4 1 U 

0,41 U 
0 41 U 

0,41 U 
0,41 U 

0,41 U 

0 4 1 U 

0,41 U 
0 4 1 U 

0 4 1 U 
0 41 U 

R 

0,41 U 
0,41 U 

0,41 U 
0,41 U 

1 U 

0,41 U 

0 4 1 U 

0,41 U 
0 41 U 

0,41 U 
0 4 ! U 

0.41 U 

2 U 

0.41 U 

0.41 U 

0 4 1 U 

1 U 
0 41 U 

0,41 U 

0 41 U 

0,41 U 

1 U 

1 U 

0,41 U 

0,41 U 

1 U 

0,41 U 

0.41 U 

1 U 

0,41 U 

0 4 1 U 

0 4 1 U 

0,41 U 

0 4 1 U 

0.41 U 

0,41 U 

Sfar imum 

Cone. 

048 U 

1,31 

2,3 

, ,2,5 J 
1,7 J 

i 3 I 

0,48 U 

048 U 

048 U 

0,48 U 

0,46 U 

1 4 J 
0,48 U 

0,4BU 

0,48 U 
0,48 U 

0,48 U 

0 48 U 
t,4 

0 6 4 J 

0 4 6 U 

048 

0.48 U 
048 U 

0,48 U 
0,48 U 

0 4 8 U 

0,48 U 

0,48 U 

0,48 U 

3 1 

0,48 U 

0 4 8 U 
048 U 

2 U 

0,48 U 

0,48 U 

0 4 6 U 

1,2 U 

0,48 U 

0,48 U 

0,48 U 
0 4 6 U 

1,2 U 

1,2 U 

0,48 U 

0,48 U 

1.2 U 

0,48 U 

0,48 U 

1,2 U 

3,6 

0,48 U 

0 4 8 U 

0,48 U 

0,48 U 

2 5 

048 U 

Cone. 

0 3 6 U 

0,0621 

0,058 J 

0,0491 

0,31 J 

0,057 J 

0,36 U 

0,36 U 

0,36 U 

O H J 

0 2 4 1 

0 3 6 U-

0 3 6 U 
0,36 U 
0 3 6 U 

0.36 U 
0,058 1 

O i l I 

0,051 J 

0 3 B U 

0,36 U 
0,36 U 

0,36 U 
0,36 U 

0,36 U 

0,36 U 

0,36 U 

0 0491 

O073 J 
0,12J 

0,36 U 

- . 0 , 3 6 U 

0 3 6 U 

0.36 U 

0,36 U 

0,0431 

0,91 U 

0,36 U 

0 3 6 U 

0,36 U 

0,086 J 

0 9 1 U 

0,91 U 

0,36 U 

0,36 U 

0,91 U 

0,36 U 

0.36 U 

0,91 U 

O088 J 

0,361 

0,36 U 

0,36 U 

0 3 6 U 

0 072 J 

0,36 U 

I . *V««»T) i Htf Gn>if P « C« i« W I W t«fO(«TNAL R£l««r (Nwa*o lOa S J ^ 
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ANALYTICAL RESULTS FOR SUBSURFACE SOILS FROM T H E FORMER MANUFACTURING PLANT AREA 

Peter Cooper Site 
Gowanila, New York 

Conrtt fKcnr ' 

2.4.5-Trichlorophenol 

Metals, m i l l i e r a i m per Id loeram 

Aluminum 

Antimony 

Aiscnic 

Barium 

Beryllium 

Cadittium 

Calcium 
Chromium 

Hexavalent Chromium 

CohaU 

Cortpcr 

Iron 

Lead 

Wi?nts iom 

Manganese 

Mcnntry 

Nickel 

Potassium 

Seleiu'um 

Silver 

Sodium 

Tliallium 
Vanadium 

Zinc 

Others 

pH 
Total Organic Clarbon. * 

Soi l C r i t e r i a ' 

Eastern USA 

Background 

33.000 

-3 - 1 2 " 
15-600 

0-175 

O i l 

130-35.000" 

1 .5-40" 

-2 , 5 - 6 0 " 

1.50 

2.00O-550.00O 

4 . 6 1 " ' 
100-5.000 

50.5,000 

0.001 <l,2 

0,5-25 

B.SOO-43.900" 

01-3.9 

_ 6.00O-8.0O,-, 

-1300 

9-50 

I t e t i o " 9 

PKOs 

62000 

100.000 

410 

67.000 

1.900 

450 

-210 

1.900 

41.000 
64 

100.000 

750 

-19.000 

310 

20.000 

-5.100 

5100 

-67 

7.200 

100.000 

Soi l 

Screening 

Levels 

270 

-5 

1.600 

63 

S 

-38 

-
-38 

-
-
~ -
-130 

-5 

34 

-
-6.000 

12.000 

S B I 

I0O5OOOO7 

s-r 

io/05m 

0.96 U 

7210 

6,6 U l 

<'fr»t.s:>fMi 
76,4 

0 5 5 U 

0,55 U 

4800 

11,2 
4,63 U l 

7.5 

17.8 

18400 

37 1 

2370 
328 

0 0 6 U 
16,5 

764 

2 

1,1 U 

302 

1,2 U 
15,8 

leiSili3iv4N\ 

SB.2 

I0O50OOO9 

6 S ' 

10/05/00 

0 9 1 U 

SB.3 

I006000I4 

J . J ' 

to/o6m 

1 u 

s = s = , = a E = 

S B - I 

lOOSOOOJJ 

4 -6 ' 

loms/oo 

1,1 u 

Sample Location, Identif ication, Depth, end Date Col lec ted ' , 

SB-5 

I0O6OOO13 

6 - t ' 

i o / 0 6 m 

1,2 U 

6570 

6 5 U J 

! .9 

69 

0 J 4 U 

0 5 4 U 

2020 

9 i 
( 4 4 P 

"TJ 
19,9 

1940O 

8 8 J 

2760 
453 

0 05 U 

17,3 
767 

1,7 

1,1 U 

345 

1,1 U 
12.3 

1 « S 4 0 5 H C ; 5 

6700 

7,1 UJ 

B8 
56,7 

0,59 U 

0.59 U 
1270 

B,9 

4.9 U l 
7.6 

11,5 
18200 

8 4 J 

2340 

366 

0,06 U 

16,8 

675 

2,2 

1,2 U 

393 

1,2 U 
13,8 

48,7 1 

3210 

8,3 UJ 

fmixm^Ar 
51,4 

0 6 9 U 

0 6 9 U 
6600 

25,5 

5,5 UJ 

6 9 U 

•;Kiii;';)fe»fc-
I26O0 

37 ,11 

851 
63,4 

o n 
10,5 

337 

1,1 

1,4 U 

608 

1.4 U 
13,4 

t « , - 294UJ< iS ' i 

3940 

8,5 UJ 

3,7 

71,8 

0,71 U 

0.71 U 

4600 

6 2 

5.79 U I 

7.1 U 

11,3 
6650 

7,2 1 

1250 

59,6 

0 0 7 U 

13 
354 

1,2 

1,4 U 

538 

1,4 U 

9,3 

37,8 1 

sa - i i 

100900040 

4-6 ' 

10/9/1000 

1 U 

SB-7 

100600019 

7-9' 

lOMm 
1,1 U 

6310 
7.1 U I 

6.1 

54,B 

0 59 U I 

0,59 U I 
14200 

9 

4,81 U 

7,5 

19 

17600 J 

BB 

3070 

351 

o n 
16 

516 

2 1 

1,2 U 

757 

1.2 U 
12,4 

itm^ism 

3280 
7 4 UJ 

6 6 

550 

0 6 2 U 

^3?te3<a* 
10100 

•smtxiMmj 
5,07 UJ 

6.2 U 

W'l f '^m' 
18100 

:>!im$ra.w,~i 
1790 

173 

O I 8 

13,3 
BIB 

1.9 

1.2 U 

476 

1,2 U 

l a i 

::isms4imi 

SB.S 

100600033 

10-12' 

I0/O6/OO 

0 94 U 

6670 

6 6 U J 

5,8 

53,2 

0,55 U 

0,55 U 
1930 

8,2 

4.55 UJ 

6,7 

13,5 

15800 

10 J 

1750 

290 

0 0 6 U 
13,7 

452 

1,4 

, 1,1 U 
409 

1,1 U 
15 J 

47.7 J 

86.3 

8.32 

0 5 6 

90.9 

8.46 

O I B 

81,6 

7,14 

0,5 

72.7 

8 4 9 

1.8 

69,1 

7,05 

1,6 

831 

101 

1.3 

78,9 
7,74 

0,63 

87.9 

7.69 

0,35 

SB.9 

100600035 

7-9' 

I 0 / 0 6 m 

1,1 U 

8050 
7.4 UJ 

•mMxwi : 
47.2 
0 6 1 U 

061 U 
7110 

13,2 

5,12 U I 

7.5 

25,8 

16800 

12.9 J 

'fiiffiMMSSr*, 
126 

0 0 6 U 

21,1 
767 

16 
I 2 U 

563 

1.2 U 
16,4 

: ;* f«22;rw 

78.2 

7,91 

0 4 9 

SS- I I ! 

100600037 

7.9' 

i o / 0 6 m 

0,97 U 

M W F P . 2 

100600017 

S-7' 

to/06mo 

1,2 U 

= ^ = = 
M W F P l 

100900039 

S-7' 

10/09/00 

1 U 

IHasimam 

Cone. 

1,2 U 

5990 

6,7 UJ 
6,9 

41,2 

056 U 

0 5 6 U 
5640 

8,5 

4 67 UI 

6 6 

15,2 

15700 

11,9 1 

3800 

278 

0,06 U 

15,5 

762 

2 

1,1 U 
422 

1,1 U 
13,7 

; s « v « : 2 ; j i ' i 

3900 

9 7 J 

,̂ «a'3-.6'«a« 
145 

0,69 U 

0 9 6 

mmim 
s»asj.%!& 

5.56 U l 

6,9 U 

*i<l4SgSS 
24900 

i??f l950=l .«W 
4710 

373 
: ^ / 3 : f . f i V f > t 

13.1 
411 

1,5 

1,4 U 

762 

1,3 U 
17 

S , : i r « i 5 : 3 - « < 

5890 

7.1 UJ 

10 

46 
0.59 U 

0,59 U 

1550 

107 

4,91 U 
7,4 

22,3 

17800 1 
9,1 

2340 

243 
0,06 U 

17,2 
534 

1,7 1 

1,2 U 

460 

1.2 U 

12.5 

,-s-ia.j;w-» 

8050 

9,7 

23,6 

550 
0 71 

1,3 

67000 

155 

5,79 

7,6 
187 

24900 

1950 
5620 

453 
3,1 

21,1 

818 
2 2 

1,4 

762 

1,4 

17 

605 

M in imum 

Cone. 

0 9 1 U 

3210 

6,5 
3,7 

41.2 
0,54 

0 5 4 

1270 

6,2 

4,4 

6 2 

11,3 

6650 
7,2 
851 

59,6 
0,05 

10,5 

337 

1,1 

1,1 
302 

1,1 

9,3 

37,8 

1 
85,6 

7,26 

0 4 8 

72 

7,95 

1,7 

81.4 

7.5 

0 2 9 

90,9 

101 

1,8 

69,1 

7,05 

0 1 8 

Notu: 

I. SunpkkxiiioaipravKtcdoiiPlac I. 

1. OMI qmlificMioai reflecl tOO% 4Ma val^Kioo perfwmcd by Ctau Vilidaiioa Suvicet. t i c milyucil (cwki l u ihc SVOC. I-ffitioaaitinc. w u rejcciol durint Ant y^idMioa lot evh u 

1. Soil [firrii ftnn \ ' S F***. B*ii— " Pretimimry BjMidutkwiGoali (PROt> fi» bduwiiit Sod(Ortoto MOJ)mtJ fcow ranfc a l b t t k ^ a n ^ mcubet 

cutciD UoiKd Sut t t Ann NYSOCC Divinon of Tcdmiul md Atfcnimscndvc Quidttux Mcworan*"! fTAOM) MOM. 

•• A t^w Yo(t SuK Bacfc|TDund nloc 

• • • Bx±(rauMl kwl i (or lead m y widctjr. incnic k*clt in mdcwkycd. n n l MEU rMfc fcaa 441 pfn okilr HCSDpeliisAubwtai i r ev nnfc Cmm 3DO-500 p^m. 

f m iinltriff* • l ^ w a u ^ eajamed wfcie or egJmJieil n i readl of cba vthtatina 

U * infcaca COO^XMIMI WU RM doeocd M or t b o n ihc liaed detectkxi fimiL 

UJ - imlicMei n fH""*^ w » BM daeaed ibove ihe lisied dcKCtinn Enjt 

Ho«««v. Ihe fcporicd quvnu ioa faial B ^ i fnukn t t and oajr or Day 

KM revrcKst the acini Kioil of (|uadli«Joa oeccmr 

K d preciKly incaswc die coBVOuod in (he nnpic . 

Page 3 of 3 
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TABLE 4-7 

G E O M A T R I X 

Page 1 of 2 

I 

SUMMARY OF LANDFILL GAS ANALYTICAL RESULTS 

Peter Cooper Site 
Gowanda, New York 

1 Constituent 

\Field Measured Parameters 
[Lower Explosive Umit 
Hydrogen Sulfitle Gas 
Oxygen 

Icarbon MonoxitJe 
JPID Measurements 

\Laboratory Parameters 
lOxygen + Argon 
JNitrogen 
JMethane 
ICarbon Dioxide 

iChloromelhane 

jvinyl Chloride 

iBroraomethane 

Ichloroethane 

Acetone 

iTrichloronuoromethane 

1,1-Dichloroethene 

Methylene chloride 

Trichlorolrinuoroethane 

ICarbon Disulfide 

trans-1,2-Dichloroethene 

1,1-Dichloroethane 

Methyl tert-Butyl Ether 

Vinyl Acetate 

|2-Butanone 

|cis-1,2-Dichloroethene 

ichloroform 

11,2-Dichloroethane 

j 1,1,1-Trichloroethane 

Benzene 

Carbon Tetrachloride, 

1,2-Dichloropropane 

Bromodichloromethane 

iTrichloroethene 

Icis-1,3-Dichloropropene 

4-Methyl-2-pentanone 

trans-1,3-Dichloropropene 

il,l,2-Trichloroethane 

Toluene 

p-Hexanone 

llDibromochloromelhane 

Vnil 

% 
ppm 

%, v/v 
ppm 
ppm 

%, v/v 
%, v/v 
%, v/v 
%, v/v 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m 

ug/m' 

ug/m 

Sample ID and Landfill Gas Monitoring Well Location \ 
101200081 

GMW-1 
10/12/00 

>100 
>1000 

0.5 
1 

2.5 

6.58 
52.5 
31.1 
9.8 

<25 

<25 

<25 

<25 

1200 

<25 

<25 

<25 

<25 

250 

<25 

<25 

<25 

<25 

290 

<25 

<25 

<2S 

<25 

180 

<25 

<25 

<25 

<25 

<25 

370 

<25 

<25 

2600 

<25 

<25 

101200080 
GMW-2 
10/12/00 

45 
>1000 
21.3 

0 
325 

22.1 
77.6 
0.145 
0.136 

<2 

<2 

<2 

<2 

150 

1.7 TR 

<2 

<2 

<2 

93 

<2 

<2 

<2 

14 

43 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

<2 

3.4 

<2 

<2 

41 

7 

<2 

101200082 1 
G/WW-3 
10/12/00 

>100 
710 
17.5 
6 

<3 1 
f 

12.9 
57.2 
18.7 
11.2 

<25 

<25 

<25 

<25 

2900 

<25 

<25 

<25 

<25 

3200 j 

<25 i 

<25 j 

<25 1 
<25 

1100 II 
<25 

<25 

<25 

<25 

74 

<25 

<25 

<25 

<25 

<25 

140 

<25 

<25 

270 

<25 

<25 1 

5771\sainpling\air sanipling result\Table 4-7 Landfill gas 400219 
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TABLE 4-7 

G E O M A T R I X 

Page 2 of 2 

SUMMARY OF LANDFILL GAS ANALYTICAL RESULTS 

Peter Cooper Site 
Gowanda, New York 

Constituent 

1,2-Dibromoethane 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

m- SL p-Xylenes 

j Bromoform 

Styrene 

jo-Xylene 

1,1,2,2-Tetrachloroethane 

1.3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

VnU 

ug/m' 

ug/m' 

ug/m' 

ug/m' 

ug/m' 

ug/m' 

ug/m' 

ug/m' 

ug/m' 

ug/m 

ug/m' 

ug/m' 

Sample ID and Landfill Gas Monitoring Well Location | 
101200081 

GMW-I 
10/12/00 

<25 

<25 

<25 

66 

99 

<25 

<25 

51 

<25 

<25 

48 

<25 

101200080 
GMW-2 
10/12/00 

<2 

<2 

<2 

3.5 

3.3 

<2 

<2 

1.4 TR 

<2 

<2 

<2 

<2 

101200082 1 
GMW-3 
10/12/00 \ 

<25 1 
<25 

<25 

84 

130 

<25 

20TR 

60 

<25 

<25 

<25 

<25 

Notes: 
I Qualifications reflect the 100% data validation performed by Dala Validation Services. 
2. Sample locations shown on Plate 1. 
< = none delected 
TR = trace value 

I 577 l\sampling\air sampling rcsulATable 4-7 Laiiiirill gas 400220 



ANALYTICAL RESULTS FOR OVERBURDEN GROUNDWATER SAMPLES FROM THE INACTIVE LANDFILL AREA 

Peter Cooper Site 
Gowanda, New York 

Page I of 2 

C o m p o u n d 

V o l a t i l e O r g a n i c C o m p o u n i l s , 

m i c r o g r a m s pe r l i t e r 

Bcnzcnt : 

Ch lo robenzene 

1.2-Dichlorot)enzene 

1 .4-Dich lorobenzcnc 

Ethy lbenzene 

m / p - X y l c n e 

o -Xy lene 

To luene 

S e m l - V o l a t i l e O r g a n i c C o m p o u n d s , 

m i c r o g r a m s p e r l i t e r 

I - C h l o r o p h e n o l 

2 ,4 -D i ch lo ropheno l 

2 . 4 . D i m e i h y i p h e n a l 

2 .4 -D in i t rQpheno l 

4 . 6 - D i n t i r o - 2 . m e l h y i p h e n o l 

4 . C h l o r o - 3 - M c l h y l p h e n o l 

2 - M c l h y l p h c n o l 

4 - M e t h y l p h e n o l 

2 -N i t rophenDl 

t - N i t r o p h c n o l 

Pentach lo ropheno l 

Phenol 

2 .4 .6 -T r i ch lo ropheno l 

2 .4 .5 -T r i ch l o rophcno l 

T o t a l M e t a l s , m i l l i g r a m s p e r l i t e r 

A rsen ic 

Calciun-. 

CThromittra 

Hexavalent C h r o t n i i u n 

I ron 

M a g n e s i u m 

Potass ium 

S o d i u m 

Z inc 

S o l u b l e M e t a l s ' , m i l l i g r a m s p e r l i t e r 

A rsen ic 

C a l c i u m 

C h r t i m i u m 

Hexavalent C h r o m i u m 

I ron 

M a g n e s i u m 

Potass ium 

Sodium 

Zinc 

G r o u n d w a t e r 

C r i l e r i a ' 

1 

S 

3 

3 

5 

5 

s 

5 

5 * 

5 0 * 

10 * 

-

1 

1 

0 .025 

0.05 

O.OS 

0.3 

3 5 * 

2 0 

2 * 

0 .025 

0.05 

0.05 

0.3 

3 5 -

2 0 

2-

MW-ISR 

111000120 

11/10/2000 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

0.01 U 

286 

0.01 U 

0.01 U 

O l U 

25 

6.4 

11.6 

0 0 2 2 3 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

0 5 0 1 0 1 1 2 3 

s / i n o o i 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

9.4 U 

9.4 U 

9.4 U 

24 U 

24 U 

9.4 U 

9.4 U 

9.4 U 

9,4 U 

24 U 

24 U 

9.4 U 

9.4 U 

24 U 

0.01 U 

213 

0.01 U 

(0.01 U) R 

O l U 

16.8 

4.28 

9.08 

0.0297 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

NA 

MW-2SR 

110/00108 

11/7/2000 

100 U 

lOOU 

100 U 

100 U 

100 U 

100 u 

100 u 

100 u 

10 u 

10 u 

l O U 

s o u 

s o u 

10 u 

1.3 1 

96 

10 u 

s o u 

s o u 

' ' . ••, • : I S - • :•: 

10 u 

10 u 

-.0.151 ,; . 

160 

0.143 ; y. 

0.01 u 

0107 

•' '^:.9<32z:: ^ 

4.07 

17.6 

0.0208 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

N A 

0 5 0 4 0 1 1 4 7 

5 /4 /2001 

10 u 

l O U 

10 U 

l O U 

10 U 

10 U 

10 U 

10 

9.4 U 

69.4 U 

9.4 U 

24 U 

24 U 

9.4 U 

8.2 1 

M O O D 

9.4 U 

24 U 

24 U 

: . ; - ! 2 2 0 D I • 

9.4 U 

24 U 

" . ; o . i 96 

209 

• ; ; 0 . 2 5 1 - I ' V 

(0 .02 U ) R 

0.1 U 

, ; : t :S l54; -? , -

5.74 

• • ; , ' J 2 2 . T i f i - ; -

0.03 U 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

M W - 3 S R 

1 1 0 7 0 0 1 0 9 

11 /7 /2000 

100 U 

100 U 

100 U 

100 U 

100 U 

100 U 

100 u 

^•:iv n i i i . , ; 

2 0 U 

2 0 U 

2.6 1 

100 U I 

100 U 

2 0 U 

1 8 1 

2 1 0 

2 0 U 

100 U 

100 U 

: \ i . : S y M ' • : 

20 U 

20 U 

•0.0621 :' 

127 

•:':i0.436V'5--

0.04 U 

0.1 U 

' : • - . : . 167 -•••• 

5.83 

. , 2 0 . 9 / : 

0 0 2 U 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

050201136 

5 /2 /2001 

10 U l 

10 U l 

10 U l 

10 U l 

1.6 1 

10 U l 

10 U I 

1 0 1 

9.7 U 

9.7 U 

3 J 

24 U 

24 U 

9.7 U 

S.l J 

2400 D 

9.7 U 

24 U 

24 U 

S , 4 8 0 D J " 

9.7 U 

24 U 

.•: 0 .0479 1 V, 

164 

v«o.3«6;';.--,;. 

(0.01 U ) R 

0.13 

.:'i«-^136?:'-

5.93 

18.5 

0 0 2 3 4 I 

0.0538'j ; . : 

NA 

?--,o:354:t;- v; 

(OOl U) R 

NA 

N A 

N A 

N A 

0.105 J 

Samp le L o c a t i o n , I d e n t i f i c a t i o n a n d D a t e Co l l ec ted 

M V / - 4 S 

i i i o o o i n 

i i n o n o o o 

100 u 

lOOU 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

10 u 

10 u 

10 u 

50 Ul 

s o u 

10 u 

10 u 

10 u 

10 u 

s o u 

s o u 

10 u 

10 u 

l O U 

:!0:o7i4 

116 

0.209, • ' , : 

0.0215 

0.1 u 

• X U X S i ' 

8.88 

•^»-'a2:r-: • 

0.02 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A 

N A 

0 5 0 3 0 1 1 4 4 

5 /3 /2001 

n i - i y i ' - i 
47 

5 1 

2.4 1 

10 u 

1 1 

10 u 

3.2 1 

9.4 U 

9.4 U 

9.4 U 

24 U 

24 U 

9.4 U 

9,4 U 

9,4 U 

9.4 U 

24 U 

24 U 

9.4 U 

9.4 U 

24 U 

, 0 . 0 5 8 2 : -J 

209 

0 . 3 7 1 ; 

( O 0 4 U ) R 

0.14 

: . < ^ 1 5 0 5 ^ : 

9.49 

•? -26 : i ! - , 

0,02 U 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

M W . 5 S 

110900112 

11 /9 /2000 

10 U 

10 U 

10 U 

10 U 

10 U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

50 UJ 

s o u 

10 u 

l O U 

10 u 

10 u 

s o u 

s o u 

10 u 

10 u 

10 u 

OOl u 

323 

0.01 u 

OOl u 

•-,ffi23:':;H- ,:.: 

: j , 41 ;6 -S? , : • 

9,86 

- • ; 2 5 . 8 r = ' J - i ; : 

0,178 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

0 5 0 3 0 1 1 4 3 

S /3 /200 I 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 u 

10 u 

9.4 U 

9.4 U 

9.4 U 

24 U 

24 U 

9.4 U 

9.4 U 

9.4 U 

9,4 U 

24 U 

24 U 

9.4 U 

9.4 U 

24 U 

0.01 U 

473 

0.01 U 

(OOl U ) R 

•: 41 

37 

7.87 

12,4 

0,02 U 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

M W O S 

11070O110 

i i n a o o o 

1.6 J 

160 

10 U 

10 u 

10 u 

10 u 

10 u 

10 u 

1.4 I 

10 u 

10 u 

50 UI 

s o u 

10 u 

l O U 

10 u 

10 u 

S O U 

s o u 

IQU 

10 u 

10 u 

:0.0338 : 

203 

00293 

0.01 u 

: ; - i 3 ; 4 > ; i ; . 
, : ; , 3 ( , p j ; 

5.85 

8.31 

0 0 2 U 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

NA 

050401152 

5/4/2001 

V ^ y r l S l T : 

| W | 

l O U 

10 u 

10 u 

10 u 

10 u 

10 u 

1.8 1 

9.4 U 

9.4 U 

24 U 

24 U 

9.4 U 

9.4 U 

9.4 U 

9,4 U 

24 U 

24 U 

9.4 U 

9.4 U 

24 U 

0.025 U 

213 

0.0228 

(0.01 U) R 

; ; : :« i6.6, ; ,^-

" ; - i i : 8 " ! A 

4,67 

5 U 

0.03 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

MW.7S 

111000116 

u/ ionooo 

1(1 U 

10 U 

10 U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

50 UI 

s o u 

10 u 

10 u 

10 u 

10 u 

s o u . 

s o u 

10 u 

10 u 

lOU 

0,0172 

106 

0,0137' 

0,01 UI 

::9.04 ,, 

22.9 

37,6 

i -;.1670 ,i". 

0,151 

0.0145 

114 

0 01 UI 

0,0131 

i « 4 . 6 1 A s 

23,7 

38.5 

•«;ii630 • • ; . 

0,079 

050401151 

5/4/2001 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 u 

9,4 U 

9,4 U 

9.4 U 

24 U 

24 U 

9.4 U 

9.4 U 

9,4 U 

9,4 U 

24 U 

24 U 

9.4 U 

9.4 U 

24 U 

0 0 2 5 U 

235 

0.01 U J 

0 .0172 J 

'r?.. '.:2M'-•••;::•: 

34 

22 .2 

";':!•• 2 2 9 : , / U 

O 0 3 U 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

M W . S S 

110800091 

11 /8 /2000 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 u 

10 u 

50 U 

s o u 

10 u 

10 u 

10 u 

10 u 

s o u 

s o u 

10 u 

10 u 

10 u 

0.01 u 

179 

0.01 u 

0.01 u 

; - t t l o . 5 K i , i 

25,7 

5,1 

• • . • : j 28 .2 : ' , : , -

0 .0656 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

0 4 3 0 0 1 1 2 1 

4 /30 /20OI 

10 U 

l O U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

9.4 U 

9.4 U 

9.4 U 

24 U 

24 U 

9.4 U 

9.4 U 

9.4 U 

9.4 U 

24 U 

24 U 

9.4 U 

9.4 U 

24 U 

0 01 U 

16 ' ' 

0.01 U 

(0 .01 U ) R 

11,7 

20 ,7 

4 .28 

: , : " ,28 :6 ; - :,• 

0 ,204 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

M a x i m u m 

Cone . 

100 U 

190 

l O O U 

l O O U 

100 U 

100 U 

l O O U 

l O O U 

20 U 

69.4 U 

l O U 

100 U I 

l O O U 

2 0 U 

1 8 1 

2 4 0 0 D 

2 0 U 

l O O U 

100 U 

4 8 0 D I 

20 U 

24 U 

0 .196 

473 

0 .436 

O.CMU 

41 

167 

37.6 

1670 

0.204 

0.0538 J 

114 

0.354 

0 .013 J 

4.61 

23.7 

38.5 

1630 

0.105 J 

M i n i m u m 

C o n e . 

1.3 J 

10 U l 

S J 

2,4 1 

1,6 

1 J 

l O U 

3,2 J 

1.4 J 

9.4 U 

2.6 J 

24 U 

24 U 

9.4 U 

1.3 1 

9.4 U 

9.4 U 

24 U 

24 U 

9.4 U 

9.4 U 

10 U 

0,01 U 

106 

0.01 U 

0.01 U 

0.1 U 

16.8 

4 .07 

5 U 

0 .02 U 

0 .0145 

114 

0,01 U J 

0 . 0 1 3 1 

4 , 6 1 

23 .7 

38 .5 

1630 

0 . 0 7 9 

B i H u u M ' n t A t 

l b 
o 
o 
NJ 
NJ 
M 
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Peter Cooper Site 
Gowanda, New York 

Compound ' 

O the r Geochemical Data, milligrains 

per liter 

Antmot\ia 

Bicarbonate Alkalinity 

Carbonate Alkalinity 

Chloride 

Ferrous Iron 

Nitrate Nitrogen 

Soluble Organic Carbons 

Sulfate 

Total Alkalinity 
Total Dissolved Solids 

Total Hardness 

Total Kjeldahl Nilrogeo 

Toul Organic Carbon 
Tolal Sulfide 

Total Suspended Solids 

Turbidity. NTU 

Rcld Measured Parameters ' 

Conductivity (tiS/cm) 

Dissolved Oxygen (ppm) 

Ferrous Iron (mg/1) 
Oxidation Reduction Potential (mV) 

pH (pH units) 

Temperature CC) 

Turbidity, NTU 

GrounrlwQter 

Cr i te r ia ' 

2 

250 

10 

250 

-

0.05* 

MW-ISR 
I11000I20 

11/10/2000 

''Xi'i3& • 

469 

2 U 

8.13 

NA 

1.16 

4,2225 U 

•.:%f.:i i6:: •\ 

469 
1070 

NA 

3,2 

2,8775 U 
1 U 

NA 

NA 

998 

4,34 

0 
11,9 

6,41 

12,91 

3 

050JOII23 

5/1/2001 

1.05 

433 

2 U 

9.74 

0.1 U 

1,72 

NA 

168 

433 

NA 

NA 

1.51 
2.62 

2 U 

NA 

0 3 7 

1063 

1.04 

0 
291.1 

6.63 

11.6 

127.9 

MV/.2SR 

110700108 

11/7/2000 

• : j : - i s i i> .w 
2250 

2 U 

21.7 

0.128 1 

0.5 U 

56.0 

•!S«i463;V:;-

2250 

729 

NA 

494 

56,45 

K r " W 3 b 
NA 

NA 

3684 

1,43 

NA 
-371.6 

7.03 

14.19 

4.72 

050401147 

S/4/20O1 

::-• -fiyi-y^y 
3200 

2 U 

17,2 

NA 
0,04 U 

NA 

48.2 

3200 

NA 

NA 

625 

187.50 
'•!"•-•;• 55 , 

NA 

NA 

5780 

3,33 

0 
-291.4 

7.9 

11.32 

46.1 

MW-3SR 

110700109 

11/7/2000 

•S837! ,^* 
3720 

2 U 

32.8 

NA 

0.5 U 

113 

24.0 

3720 

995 

NA 

762 

112.75 
• • . :52 .B-•• ' . ' : • 

NA 
NA 

5119 

163 

0 
-369.1 

7.08 

15.46 
3.24 

050201136 

5/2/2001 

!.^;:i693f,#i 
33S0 

2U 
22,7 

NA 
O 0 5 U 

102.5 

99.3 

3350 

NA 

NA 

698 
105.00 

/'̂  i:37.o:i '. 

NA 

ISO 

5704 

0.28 

0 
-327.S 

5.21 

15.96 

25.5 

Sample Location, Identification and Date Collected' 

MW-4S 

111000117 

11/10/2000 

NA 

2570 

2 U 

NA 

NA 
NA 

57.4 

NA 

2570 
NA 

NA 

NA 

55.35 
;^ni:34.0 :•', 

NA 

NA 

3993 

3,79 

0 
-365.5 

7.16 

11.77 

26 

050301144 

5/3/2001 

: K 8 i o ; / v 
3850 

2U 
26,4 

NA 
0,05 U 

NA 

209 

3850 
NA 

NA 

839 

90,03 

19 1 
NA 

NA 

7117 

5,37 

0 
•3S6.3 

6,01 

13.7 

1.5 

MW-SS 

110900112 

II/9/2000 

VJr^23.9.iCHV 

622 

2 U 

6.82 

NA 

0 5 U I 
5.98 

; • « ' ' S 7 5 * , ^ : ^ • 
622 

1290 

NA 

22,8 

5,85 U 
1 U 

NA 

NA 

1376 

2,28 

17.5 (Sxdil) 

-95.2 
6.68 

15.53 
14 

050301143 

5/3/2001 

ii,?:(S.32 • .v.. 

410 

2 U 

6.9 

NA 
0 0 5 U 

NA 
•; ; ; ; -966;i ; ; ' 

410 

NA 

NA 

6,41 

7.59 
2 UI 

NA 

NA 

2185 

5.26 

6 
-27.9 
4.39 

11.35 
3.4 

MV/.6S 

110700110 

11/7/2000 

••.••-•2l9;,'-» 

1610 

2 U 
10,6 

NA 
0,5 UJ 

16,5 

2,64 

1610 
839 

NA 

227 

15,45 
1 U 

NA 

NA 

2244 

9,34 

12 
-196,4 

6,69 

14.93 
1.07 

050401152 

5/4/2001 

- : !A; :153 '^ ; ;V 

1280 

2 U 
3.82 

NA 
0.0502 

NA 
4.22 

1280 

NA 

NA 
148 

12.08 

1 UI 

NA 
NA 

2230 

0.2 

5 
.60.3 

5.55 

1031 

.. 

MW-7S 

I11000II6 

11/10/2000 

•!';,;si5i~^-i:f 

1480 

2 U 
,;;: ';23ioT <v: 

NA 

jv:i-22:7:,fi* 
78,3 

127 

1480 

4900 

NA 

165 

70,13 
1 U 

NA 
NA 

6358 
- • 

•%,9 
718 

12,81 

>I000 

050401151 
5/4/2001 

7K>is;tsK 
1000 

2U 
^ • i y i h m -

NA 
0,05 U 

NA 

236 

1000 

NA 
NA 

90,3 

21.25 

1 UJ 
NA 

NA 

2986 

1.22 

2 

53.5 
S.79 

12.26 

MW-SS 

110800091 

11/8/2000 

; g 2.49: ••••'•> 

371 

2 U 

22.3 

NA 
O S U 

5.72 U 

•^•*;260'JS;« 

371 

770 

570 

2.37 

3.36 U 
1.1 U 

13.1 

NA 

1102 

0,63 

-74.7 

6.71 

16.7 

0.84 

043001121 

4/3onmi 

::»a;29:;:;i' 
321 

2U 
61.5 

NA 

O S U 
NA 

181 

321 
NA 

NA 

2.65 

2.43 
2 U 

NA 

43.8 

1085 

OS 

6 

•37.7 
6.08 

14.93 

70.6 

Maximum 

Cone. 

837 

3850 

2 U 

2310 

0,1281 

22,7 

112,75 
966 

3850 

4900 

570 

839 

187.5 

SS 
13.1 
150 

7117 
9.34 

l7 .5(5Xdi l ) 

291.1 
7.9 

16.7 

127.9 

Minimum 

Cone. 

1.05 

321 

2 U 
3.82 

0.1 U 

0.04 U 

4.2225 U 
2.64 

321 

729 

570 

1.51 

2.43 
l U ) 

13.1 
0.37 

998 

0.2 
0 

-371.6 

4.39 

10.31 
0.84 

Notes: 

t. Sample locations provided on PUlc 1. • 

2. Dau qualincalions rcHca 100% dau vzlidaiion performed by Dau Validation Services. 

3. GrDundwaier criuerafcwCUssGA groundwater as provided ill Division of Waier Technical arid Openuonal Series (I J J ) , Arnbi 

Standards and Guidance Values uid Groundwater Effluent Limiutions, October 22.1993. reissued June 1998. 

* values are guidance values, 

4. Samples collected for soluble metals analysis were Held Tiltered. 

5. The VSI600XL was used in the November and May sampling events for tenpcraiure, pH. specific electrical conductance, dissolved o«ygen.and redox potential measurements. 

FertDUSiron was Ticld measured with the H A C H 18-Rrield kit (for QC. 10% were sent lo analytical labonlory). The tuifaidiiy measurements on the YSI600 XL were not accurate during the May sanpling event and 

as such, the LaMoite turbidity nuer was used to measure turbidity. Turbidity measurements were collected with the TURB2020 meter during the November sanpling event. 

November sampling events. 

mgA •= miUigrams per liter 

N A = not analyzed 

(values) = laboratory rcponed value prior to dau validation. 

NTU = Nephelometric Turbidity Unit 

uS/cm = micrDsicmens per imtimeter al 25*0 

mV = millivolts 

ppm = parts per million 

J = indicates an cStinutcd value. 

U = indicates compound was not detected. 

D = indicates spike diluted ouL 

R= indicates value was rejected by dau validator. 

'"v-'.'-IS '̂;*: indicates exceedance of groundwater crileria. 

UJ = irKlicates compour>d was not delected above the listed detection limit. 

However, the reported quantiuiion limii is approxirTaic and nay or nuy 

not represent the actual limit of cjuantitiaiton necessary to accunlcly 

and precisely measure the compound in the sample. 
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Peter Ciwper Sile 
Gowantla, New York 

ConslUuent ' 

Volat i le Organic Compounds, 
microgr t i ins per l i ter 

Benzene 

Chlorobenzene 
1.2-Dichloroben2cne 

1.4-DichIorobenzcnc 

Ethyltienzcne 

nVp-Xyicnc 
o-Xylene 
Toluene 

Semi-Volat i le Organic Compoundt^ 
m ic rograms per l i ter 

2-CIioropheool 
2.4.5-Trichlorophcnol 

2.4.6-Trichlorophenol 

2.4-Dichlorophenol 

2.4.Diinethylphenol 
2.4.Dinilrophenol 
2-Methylphenol 

2-Nitrophenol 
4,6-Dintiro-2-Methylphenol 
4-Chloro-3-Mclhylphenol 

4-Methylphenol 

4.Nitrophenol 
Pentachlorophenol 

Phenol 

Tota l Meta ls , m i l l i g rams per l i t e r 

Arsenic 
Calcium 
Chromium 

Hexavalent (Chromium 
Iron 
Magnesium 

Potassium 
Sodium 

Zinc 

Soluble Meta ls ' , m i l l i g ra ins per l i te r 

Arsenic 

Calcium 

ChrotTuum 
Hexavalent Chrotnium 

Iron 

Magnesium 
Potassium 
Sodium 

Zinc 

C r i t e r i a ' 

1 
5 

3 

3 
S 

5 

5 
5 

-

5 ' 
50 ' 
10-

-

1 
1 

0,025 

-
005 

0.05 
0.3 
35 ' 

20 
2* 

0.02S 

O.OS 
0.05 
0.3 

35* 

20 

2" 

Sample Location and Date Collected' 

MW- ID 

111000119 

11/10/2000 

10 U 

10 U 

l O U 
10 U 

10 U 
10 u 

10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

50 UI 
10 u 

10 u 
s o u 

10 u 
10 u 

s o u 
s o u 

10 u 

0.01 u 
18.8 
0.01 u 
0,01 u 

, 13.5 • ; 
6.81 

2.59 
- 154 "• . 

0.042 

0,01 u 

14,9 

0,01 U 
0,01 U 

':o:708 

4.76 
2 U 

•! , 154 •;,;'•: 

0.02 U 

050101124 

5/1/2001 

10 U 

10 U 

10 U 
10 U 
10 U 

10 U 

10 U 

10 U 

9.4 U 
24 U 

9.4 U 
9.4 U 

9.4 U 
24 U 

9.4 U 

9.4 U 
24 U 

9.4 U 
9.4 U 

24 U 
24 U 

9.4 U 

0,01 U 
28,3 

00113 

(0.01 U) R 
16.1 J 
8.3 

2.66 
•-' 144 ,.• 

0.0652 

0.01 U 

24.5 

0.01 U 
(OOl U) R 

0.105 

6,88 
2.07 

•-,, 140 •-• 

0,0236 

MW-2D 
110800107 

11/8/2000 

10 U 

10 U 

10 U 
10 U 
10 U 

10 U 

10 U 
10 U 

10 U 
10 u 

10 u 

10 u 
10 u 

s o u 
10 u 
l O U 

s o u 

10 u 
10 u 

sou 
s o u 
10 u 

0.0248 
232 

0.0524 ; 

40 U 
0146 

104 

24.3 

,295 • 
0,14 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

0S040II48 

5/4/2001 

10 U 

10 U 

10 U 
10 U 
10 U 

10 U 

10 U 
10 U 

9,4 U 
24 U 

9.4 U 
9.4 U 
9,4 U 

24 U 
9,4 U 

9,4 U 

24 U 
9.4 U 
9,4 U 

24 U 
24 U 

9.4 U 

0.0283 U 
252 

J iO iS l 
^ 0 5 9 2 J 5 

0115 
107 •• 

25,2 
, 2 9 7 

0,03 U 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

MW-4D2 

110900115 

11/9/2000 

l O U 

l O U 
10 u 

l O U 
10 u 
10 u 

10 u 

1.5 J 

10 u 
10 u 

10 u 

10 u 
10 u 
50 UJ 

10 u 
10 u 

s o u 

10 u 
10 u 

sou 
s o u 

10 u 

OOl u 

49.9 
0.0134 

0.01 u 

• ' 8 .45 
15,9 

7.69 
" 950 , 
0,118 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

050301146 

5/3/2001 

l O U 

10 U 
10 U 

10 U 
10 U 

10 U 
10 u 

l O U 

10 U 
26 U 

10 U 
10 u 

10 u 
26 U 
10 U 

10 u 

26 U 
10 U 
10 U 

26 U 
26 U 

10 U 

0.04831 
59.8 

0.0492 

(0.01 U) R 
70 

22,5 
139 

, 1030 
0.416 

a025 U 
NA 

0.0114 

0.0103 I 
NA 

NA 
NA 
NA 

0.0784 

MW-4D(R) 

111000118 

11/10/2000 

l O U 

. 10 
10 U 
10 U 
l O U 

l O U 

l O U 
10 U 

10 U 
10 U 

10 u 

10 u 
10 u 
50 UI 

10 u 
10 u 

s o u 
10 u 
10 u 

sou 
50 U 

10 u 

0,0192 

206 
0,133 

(0.01 U) R 
,1.98 
89.4 

23,7 

,, 197 
0,02 U 

0,0152 
209 

0.134. -

0 01 U 

, ,0.926 -,••, 
:• 90.8 • , 

24,4 

203-

0,02 U 

050301145 

5/3/2001 

10 U 

- 6.8 J • 

10 U 
10 U 
10 U 
10 U 

10 U 
l O U 

9,4 U 
24 U 

9,4 U 

9,4 U 
9,4 U 

24 U 
9.4 U 
9.4 U 

24 U 
9.4 U 
9.4 U 

24 U 
24 U 

9.4 U 

0.01 U 

211 
0.088 

(0.01 U) R 

4.81 
75.2 -

20.8 

:'185 
0.0451 

0,025 U 
NA 

0,0821 

(0,01 U) R 
NA 

NA 
NA 
NA 

0.03 U 

MW-5D 
110900111 

11/9/2000 

10 U 

10 U 

10 U 
10 U 
10 U 

10 U 
10 U 

10 U 

10 U 
10 u 

10 u 
10 u 
10 u 

50 Ul 
10 u 
10 u 

s o u 
10 u 

10 u 

s o u 
s o u 
10 u 

OOl u 

562 

0.01 u 
0.01 u 

••.66.9 

. 36 ,, 

3.43 

21.2 • 
0.0348 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 

050301141 

S/3/20O1 

l O U 

l O U 
l O U 
l O U 
l O U 

10 U 

10 U 
10 U 

9.4 U 
24 U 

9.4 U 
9.4 U 
9.4 U 
24 U 

9.4 U 

9.4 U 

24 U 
9.4 U 

9.4 U 

24 U 
24 U 

9,4 U 

0,01 U 

586 
0.01 U 

(0.01 U) R 
• 71.4 ••, 

• ; 35.4 

3.76 

27 • 
0.02 U 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

MW-7D 

110700105 

11/7/2000 

10 U 

10 U 
10 U 
10 U 
10 U 

10 U 
10 U 

10 U 

10 U 
10 U 

10 U 
10 U 
10 U 

SOU 
10 u 

10 u 

sou 
10 u 

10 u 

sou 
50 U 
10 U 

0.01 u 

21.6 
OOl u 
0.01 u 

0378 
5.84 

3.33 
384 

0.02 U 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

0504,11149 

5/4/2001 

10 U 

10 U 
10 U 
10 U 
10 U 

10 U 
10 U 

10 U 

9,4 U 
24 U 

9 4 U 

94 U 
9,4 U 

24 U 
94 U 

9,4 U 

24 U 
9,4 U 
9,4 U 

24 U 
7t U 

9.4 U 

0.025 U 
54 

0.01 U I 
00225 J 

1.81 . 

15.7 

4.69 

3^7 
0I>3 U 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 

MW.8D 

110900114 

11/9/2000 

10 u 

10 u 

10 u 
10 u 
10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

l O U 
l O U 
50 UI 
10 u 

10 u 

sou 
10 u 
10 u 

s o u 
s o u 
10 u 

0.01 u 

27.5 
0,01 u 
0,01 u 

6.92 

9.05 
4.24 

• 163 
0.0655 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 

040301122 

4/30/2001 

10 u 

10 U 
10 U 
10 U 
10 U 

l O U 

l O U 
l O U 

9.4 U 
24 U 

9.4 U 
9,4 U 

9,4 U 
24 U 

9,4 U 
9,4 U 

24 U 
9.4 U 
9.4 U 

24 U 
24 U 

9 4 U 

0,01 U 

45,2 

0,0155 
(0.01 U) R 

8.4 

2.6 

5.28 

109-
0.561 

0.01 U 
NA 

(0.01 U) U l 

0.0118 I 
NA 

NA 
NA 
NA 

0.02 U 

Maximum 

Cone. 

10 U 

10 

10 u 
lOU 
10 u 
10 u 

10 u 

lOU 

lOU 
26 U 

lOU 
lOU 
lOU 

50 UI 

10 u 
10 u 

sou 
10 u 
10 u 

sou 
s o u 

10 u 

0.0483 J 
586 

0133 
40 U 
71.4 

107 

25.2 

1030 
0561 

0.025 U 
209 

0134 

0.01181 
0926 

90.8 
24.4 

203 
0.0784 

Minimum 

Cone. 

lOU 

6.81 

lOU 
lOU 
lOU 

10 U 
10 U 

l .S l 

9,4 U 
lOU 

9,4 U 

9,4 U 
9.4 U 

24 U 

9 4 U 
9.4 U 
24 U 
9,4 U 
9,4 U 

24 U 
24 U 
9.4 U 

0,01 U 

18,8 

0,01 U 
0,01 U 

O.llS 

2.6 
2.59 

21.2 
0.02 U 

0.01 U 
14.9 

OOl U 

0,01 U 
01 OS 

4.76 
2 U 
140 

0.02 U 

l \ F n ^ WQini PRP Ore.* foo C a r * NPL«t np-tlHNAL RETORI (No« a aOJ SaAoHulnTiUa lFimatf!TMl t-t LamltJI w< rOEZrnNAL 
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Pe te r Cooper Site 

G o w a n d a , New York 

Constituem' 

Other Geochemical Data, milligrams 
per liter 

Ammonia 

Bicarbonate Alkalinity 

Carbonate Alkalinity 

Chloritle 
Ferrous Iron 

Niu-ate Nitrogen 

Soluble Organic Carbon 

Sulfate 

Total Alkalinity 
Total Dissolvetl Soliiis 

Total Kjcltlahl Niu-ogen 

Total Organic Carbon 

Total Sulfitle 

FieW Measlrretl Pa rame te r s ' 

pH (pH units) 
Conductivity (uS/cm) 

Temperature {*C) 

Turbillity (NTU) 

OxitlalioD Retluclion Potential (mV) 

Dissolved Oxygen (ppm) 

Ferrous Iron (mg/1) 

Groundwater 

Cr i t e r i a ' 

2 

-
250 

10 

250 

0 , 0 5 ' 

-

MW-ID 

111000119 

11/10/2000 

0826 

274 

2 U 

111 
NA 

0-5 U 

1,43 U 

2.07 

274 

451 

1.37 

1,06 U 

1 U 

7,77 

528 

11,37 

>I000 

-191.6 

2.94 

0.6 

050101124 

5/iaooi 

0.8 

260 

2 U 

98.5 
NA 

O S U 
7.87 J 

104 

260 
NA 

1.37 

3.165 J 
1.2 

5,98 

826 

1S,48 

579 

149 

0 7 7 

0 

MW.2D 

110800107 

ii/anooo 

• :353 : , 

1980 

2 U 

177 

NA 

O S U 

42.1 

715 

1980 
1930 

336 

38.9 
9.7 

6,59 

4802 

13.51 

2 

•283.3 

0,63 
0 

050401148 

5/4/2001 

349 ' , 

1980 

2 U 

148 
NA 

0.0548 

NA 

745 . 

1980 
NA 

351 

31.45 
6:4 J 

6.54 

IS9S 

13.59 

9.6 

-112.2 

7,32 

0 

Sample Location and Date Collected 

MW-4D2 

110900115 

11/9/2000 

• ••9.35:. , . 
1100 

2 U 

• ,579 

NA 

0,5 U 

12,275 

13.2 

1100 
1980 

11.3 

11,675 

1 U 

7,2 

2454 

14,82 

51.8 

-92.8 

3.1 

0 

050301146 

5/3/2001 

8.99 , 

2000 

2 U 

914 

NA 

0,715 

12,7 J 

3,4 

2000 
NA 

10,4 

10,6 1 

2 UI 

6,12 

5006 

12,14 

276.5 

-46,9 

7,9 

0.6 

MW-4D(R) 

IIIOOOIIS 

11/10/2000 

241 

2010 

2 U 

62,5 
0524 

O S U 

40,925 

162 

2010 
1170 

238 

41,775 
7.6 1, 

6,73 

2672 

13,01 

72 

•330.S 

8,31 

0,2 

050301145 

5/3/2001 

•-.-. 186, , 

1550 

2 U 

44,6 

NA 

0,05 U 

39,625 J 

, 2 6 6 ^ - -

IS50 
NA 

181 

31.625 J 

• 6 . 8 , 

6,47 

3214 

19,75 

321 

-266.6 

1 26 

0 

MW-5D 
I10900I I1 

11/9/2000 

. , , 10 ,4 , -

289 

2 U 

14,2 

NA 

OS UJ 

3,5325 U 

•1620 

289 
2460 

10,1 

3,697S U 
1 U 

6,19 

1920 

13,4 

3,34 

-94.9 

1.73 

4.5 

050301141 

5/3/2001 

10.5 , 

275 

2 U 

II 

22 
0,484 

NA 

1460 ;,: 

275 
NA 

10.2 

5.31 
2 U 

4.83 

2538 

12.23 
16.1 

6.6 

0 4 5 

6.4 

MW-7D 
110700105 

11/7/2000 

1.31 

902 

2 U 

249 

NA 

0.3 U 

3.835 U 

30.5 

902 
1070 

2.06 

3.775 U 

1 U 

7,23 

1689 

12,05 

2,89 

-146.5 

0,91 

0.2 

050401149 

5/4/2001 

1,8 
620 

2 U 

-:4<4 . -, 

NA 
O0753 

NA 

50,8 

620 
NA 

2.73 

5.495 
1,2 J 

6,28 

1642 

12,97 

35,8 

-91 

0,91 

0 

MV/.8D 

110900114 

I t /9/2000 

0.762 
350 

2 U 

87.1 

NA 

O S U J 

2.5925 U 

17.4 

350 
533 

1.29 

1.61 

1 U 

7.9 
994 

14,94 

33 

-35.9 

4.49 

0 

040301122 

4/30/2001 

0.716 
4.67 

85.3 

148 

NA 

0,S48 

16,15 

30,7 

90 

NA 

2,05 

15,45 
2 U 

10,68 
711 

17,15 

1049 

202.5 

2.82 

0 

Maximum 

Cone. 

353 
2010 

85.3 

914 

22 

0 7 1 5 

42.1 
1620 

2010 
2460 

351 

41,775 
9.7 

10.68 

5006 

19.75 

1049 

202.5 

8.31 

6.4 

Minimum 

Cone. 

0716 
4.67 

2 U 

11 

0.524 

0.05 U 

1.43 U 

2.07 

90 
451 

1.29 

1.06 U 

1 U 

4,83 
528 

11,37 

2 

•330,5 

0,45 

0 

Notes: 

1. Sample locations provided on Plate I. 

2. DaU qualifications reflect 100% data validation performed by Data Validation Services. 

3. Groundwiter criteria for Class GA groutulwaier as provided in Division of Water Technical and Operational Series (1.1.1), Anient Water Quality 

Standards and Guidance Values and Groundwater Effluent Limiutions, October 22, 1993. reissued June 1998. 

* Values arc ^idancc values. 

4. Samples collected for soluble metals analysis were field filtered. 

5 Xhe YSI 600XL was used in the November and May sampling events for Icmpcialme. pH. specific electrical corwluctance, dissolved oxygen.and redox potential measurements. 

FerrtMis iron was field measured with the HACH18-R field kit (for QC, 10% were sent to analytical laboratory). The turbidity mcasutcmenU on IIK YSI 600 XL were not accurate during the May sampling event and 

as such, the laMotte turbidity meter was used to measure luibidity. Turbidity measurements were collected with the TURB2020 meter during the November sampling event. 

NA = not analyzed 

— = indicates value docs not exist. 

mg/1 = tnilligrams per liler 

NTU= Nephelometric Turbidity Unit 

uS/cm = nucrosiemens per centimeter ai 25*C 

ppm = paru per miUion 

mV = millivolts 

J = indicates an estimated value. 

U = indicates compound was not delected. 

R= indicates dau rejected by data validator. 

(value) = indicates value reported before dau validation. 

'V- -. indicaics exceedance of groundwater criteria. 

UJ = indicaics compound was not detected above the listed detectton Umit. 

However, the rcponed ()uantiution timit is approximate and may or may 

not represent the actual limit of quantitiation necessary to accurately 

and precisely measure the comptxind in the sample. 
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TABLE 4-10 Page lof 3 

ANALYTICAL RESULTS FOR OVERBURDEN GROUNDWATER FROM TlIE FORMER MANUFACTURING PLANT AREA 

Fcler Cooper Site 
Gowanda, New 'Vork 

\\Constituent' 

Volatile Organic Compounds, micrograms 
per liter 
Acetone 
Beitzenfi 
Bromodichlorotnethane 
Bromoform 
Bromomethane 
|2-Butanone (MEK) 
Methyl ten-Butyl Ether 
Carbon Disulfide 
Carbon Tetrachloride 
lChIoroben2ene 
(Diloroelhane 
Chloroform 
[Chloromethane 
1.2-Dibromo-3-chloropropane 

ICyclohcxane 
|Dibromochloro methane 
11.2"Dibromoethane 
1.2-Dtchloroben2ene 
1,4-Dichlorobenzene 
1.3-Dichlorobenzene 
iDichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroe thane 
1,1-Dichlorocthenc 
trans-1,2-Dichlorocdiene 
cis-1.2-DichloioeUiene 
1,2-Dichloropropane 
trans-1,3-Dichloropropcne 
cis-1,3-Dichloropropene 
Ediylbenzene 
2-Hexanone 
Isopropylbenzene 
Mediyl Acetate 
Methylcyclohexane 
Methylene Chloride 
4-Methyl-2-Penlanone 
Styrene 
1,1.2.2-TelrdchloroeIhane 
Tetrachloroethene 
Toluene 
1,2,4-Ttichlotobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlotofluoromcthane 
1.1,2-Trichloro-1,2,2-Trifluoroethane 
Vinyl Chloride 
m-/p-Xylene 
o-Xylene 
Semi-Volalile Organic Compounds, 
micrograms per liter 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Anihracene 
Atrazine 
Betualdehyde 
Benzo(a'janthracene 
Benzo(a)pyrene 
Benzo(b)fluoranihene 

|Benzo(g.h.i)perylene 
|JBenzo(k)nuor;tnlhene 

Groundwater 
Crileria ' 

50* 
1 

50* 
50* 
5 

50* 

-
5 
5 
5 
7 

-
0.04 

-
50* 

-
3 
3 
3 
5 
5 

0,6 
5 
5 
5 
1 

0.4 
0.4 

5 
50* 
5 

-
-
5 

5 

20* 

~ 

50-
7.5 

0.002 

0.002* 

0.002* 

Sample Loculion, Wenrtyicolion and Dale CoUected' 
MWFP.2S 

110700106 

11/7/2000 

22 
10 U 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
11 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
16 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IQU 
10 u 
10, u 
10 u 
10 u 

4.6 
1.9 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

050301140 

5/3/2001 

NA 
10 U 

NA 
NA 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

9,5 U 
9.5 U 
9.5 U 

NA 
NA 

IHWFP-3S 
110700088 

n/7/2000 

10 U 
10 U 
10 U 
10 U 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 0 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2 J 

10 u 
10 u 
10 u 
5 J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

::•; -mym-
10 u 
10 u 
10 u 
10 u 

2.9 J 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

050201128 

5/2/2001 

NA 
10 U 

NA 
NA 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.1 1 
NA 
NA 
NA 
NA 

3.6 J 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

9.4 U 
9 4 U 
9.4 U 

NA 
NA 

Maximum 

Cone. 

22 
10 U 
10 U 
10 U 
10 U 
10 U 
lOU 
10 U 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
11 

lOU 
lOU 
10 u 
lOU 
lOU 
lOU 
lOU 
lOU 
10 L' 
lOU 
lOU 
lO.U 
lOU 
lOU 
lOU 
lOU 
10 u 
lOU 
16 

lOU 
lOU 
lOU 
lOU 
10 u 
lOU 
10 u 
lOU 
lOU 
10 u 
10 u 
lOU 
10 u 
10 u 
IQU 

lOU 
10 u 
10 u 
lOU 
lOU 
10 u 
10 u 
10 u 
10 u 
lOU 
10 u 

Minimum 

Cone. 

10 0 
10 U 
lOU 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 u 
lOU 
10 u 
lOU 
lOU 
lOU 
lOU 
10 u 
lOU 
lOU 
lOU 
lOU 
2J 

lOU 
lOU 
lOU 
5J 

lOU 
lOU 
lOU 
lOU 
lOU 

• lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
3.1 J 
lOU 
10 u 
lOU 
lOU 
2.9 J 
1 0 VJ 

lOU 
lOU 
4.6 
1.9 

lOU 1 
lOU j 
lOU 1 
lOU 1 
10 u 1 
lOU j 
9.4 U j 
9.4 U 
9.4 U 1 
IQU 1 
10 u 1 

t.*ii>Ki«Wi771 yW i'ntmp t'cvii ("nopii NPt .* l wpwi'l-lSM. KGrORT (Nnvciiitvi 1007 SutWtt^|VTablc> t^Uiat^riNc i tO M m pl"« • « " SllALl.CIW UNAJL 
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ANALYTICAL RESULTS FOR OVERBURDEN GROUNDWATER FROM THE FORMER MANUFACTURING PLANT AREA 

Peler Cooper Site 
Gowanda, New York 

ConslUuent ̂  

l.l-Biphenyl 
Butyl Benzyl Phdialate 
di-N-Butylphdialate 
Caprolactam 
Carbazole 
lndeno( 1,2,3-cd)pyrene 
4-Chloroaniline 
bis(2-chlort)ethoxy)methane 
lbis(2-chlorocdiyl)ether 
2-Chloronaphdialene 
l2-Chlorophenol • 
2,2-oxybis( 1 -chioropropane) 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethylphthalate 
Dimethyl Phthalate 
2,4-Dimelhylphenol 
i2,4-DinitrophenoI 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
'bis(2-Ethylhexyl)phUialate 
iFluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachlortwthane 
Isophorone 
2-MethylnaphUialene 
l4,6-Dinilro-2-Methylphenol 
4-ChIoro-3-Methylphenol 
2-Mediylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
n-Nitrosodiphenylamine 
di-n-Octyl Phthalate 
Pentachlorophenol 
Phenanthrene 
Phenol 
4-Bromophenyl-Phenylether 
4-Chlorophenyl-Phenylether 
n-Nitroso-di-n-Propylamine 
Pyrene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
Total Metals, milligrams per liter 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Clu-omium 
Hexavalent Chronuum 

Groundwater 
Criteria ' 

5 
50* 

-
-
-

0.002* 
5 

~ 
-

10* 

-
-

0.002* 

-
-
-
5 

50* 
50* 
50* 
10* 
50 
5 

-
50* 
50* 
0.04 
0.5 
5 
5 

50* 

-
~ 
-
-
-

10* 
5 
5 
5 

0.4 

-
-

50* 

-
1 

50* 
1 

-
-
-

50* 

-
-

-
0.003 
0.025 

1.0 
0.003* 
0.005 

0.050 
0.050 

Sample Location, Idenlif 

MWFP-2S 
110700106 

11/7/2000 

10 U 
10 U 
10 U 

290 D 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
25 U 
10 U 
10 u 
4 J 

10 U 
10 U 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 U 
10 u 
10 u 
10 11 
25 U 
25 U 
25 U 
10 U 
10 U 
25 U 
10 U 
10 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 

0.331 
0.06 U 
0,01 U 
0.112 
0.005 U 
O.0O5 U 
313 

0.0114 
0.01 U 

050301140 

s/3aooi 
NA 
NA 
NA 
NA 
NA 

9.5 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.5 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

337 
14 

(0.02 U) R 

cation and Date Collected' 

MWFP.3S 
110700088 

11/7/2000 

10 U 
10 U 
1.1 J 
10 U 
10 U 
lOU 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
25 U 
10 U 
10 U 
25 U 
10 U 
10 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 

0.406 
0.06 U 
0.01 V 
0.103 
0.005 U 
0.005 U 
360 
0.01 U 
0.01 U 

050201128 

5/2/2001 

NA 
NA 
NA 
NA 
NA 

9.4 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9.4 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

312 
0.01 U 
(0.01 U) R 

Maximum 

Cone. 

lOU 
lOU 
lOU 

290 D 
lOU 
lOU 
10 U 
10 U 
10 U 
lOU 
lOU 
10 U 
lOU 
10 U 
lOU 
lOU 
lOU 
lOU 
lOU 
10 u 
25 U 
lOU 
lOU 
lOU 
10 u 
lOU 
10 u 
10 u 
lOU 
10 u 
10 u 
lOU 
25 U 
10 u 
lOU 
10 u 
10 u 
25 U 
25 U 
25 U 
lOU 
10 U 
25 U 
10 U 
lOU 
25 U 
lOU 
10 U 
10 U 
10 U 
lOU 
10 U 
lOU 
25 U 

0.406 
0.06 U 
0.01 U 
0112 

0.005 U 
0.005 U 

360 
14 

0.01 U 

Minimum 

Cone. 

10 U 
lOU 
I I J 
lOU 
lOU 
9.4 U 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
9.4 U 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
25 U 
lOU 
lOU 
4J 

lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
25 U 
lOU 
10 u 1 
lOU 1 
lOU 1 
25 U 
25 U 1 
25 U 1 
lOU 1 
lOU 1 
25 U 
lOU 
lOU 
25 U 
lOU 
10 u 
lOU 
lOU 
IQU 
lOU 
lOU 
25 U 

0.331 
0.06 U 
0.01 U 
0.103 

0.005 U 
0.005 U 

312 
0,01 U 

(0.01 U)R 1 
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A N A L Y T I C A L R E S U L T S F O R O V E R B U R D E N G R O U N D W A T E R F R O M T H E F O R M E R M A N U F A C T U R I N G P L A N T A R E A 

P e t e r C o o p e r Site 

C o w a n t l a , New Y o r k 

l» 

ConslUuent' ' 

Cobalt 

Copper 

Iron 

Uad 

[Magnesium 

iManganese 

Mercury 

iNicltel 

IPotassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 
Other Geochemical Parameters, milligrams 

per liter 

Total Organic Carbon 

Bicarbonate Alkalinity 

Carbonate Alkalinity 

Chloride 

Ferrous Iron 

Soluble Organic Carbons 

Sulfate 

Total Alkalinity 

Total Dissolved Solids 

Total Sulfide 

Field Measured Parameters' 

Conductivity (uS/cm) 

Dissolved Oxygen (ppm) 

Ferrous Iron (mg/1) 

Oxidation Reduction Potential (mV) 

pH (pH units) 

Temperature (°C) 
Turbidity (NTU) 

Groundwater 

Criteria ' 

-
0.200 

0.300 

0.025 

35* 

0.300 

0.0007 

0.100 

-
0.010 

0.050 

20 

0,0005* 

-
2* 

-
~ 
-

250 

-
-

250 

-
-

0.05* 

~ 
-
-
-
-
„ 

--

Sample Location, Identification and Date Collected' 

MWFP-2S 

H07O0106 

11/7/2000 

0.05 U 

0.02 U 

so:535jse-ra 
0.005 U 

32.8 

s«t):43^:£';sifet 
0.0003 U 

0.04 U 

107 

0.005 U 

0.01 VJ 

18.7 

0.01 U 

0.05 U 

0.124 

8.6375 U 

700 

2U 

NA 

NA 

9.22 U 

•i'?;^:S346^-''9S 
700 

1190 

1 U 

1588 

3.1 

0 

82 

7.01 

12.83 

NA 

050301140 

5/3/2001 

NA 

NA 

^m:2v,mm 
0.005 U 

26.4 

^mmim'rm 
NA 

NA 

6.41 

NA 

NA 

9.98 

NA 

NA 

NA 

4.77 U 

680 

2U 

10 

4.95 

NA 

}^.Av;3or---m 
680 

1170 

2UJ 

' 
1559 

4.81 

3.0 

-31.6 

6.16 

13.9 
59 

MWFP-3S 

110700088 

11/7/2000 

0.05 U 

0.02 U 

;Srta*SJS£ 
0.005 U 

17.5 

32.08g5#gy 

0.0003 U 

0.04 U 

6.6 

0.0061 

0.01 U 

m\22:gsm 
0.01 u 

0.05 U 

0.0551 

5.19 U 

558 

2U 

NA 

NA 

5.405 U 

i:.-'-^;mv:sK\ 
558 

1570 

1.1 U 

2136 

0.35 

6.50 

-89.7 

6.70 

14.27 

35.1 

050201128 

S/2/2001 

NA 

NA 

m.5i}:A:smi. 
0.005 U 

17 

#i!;j;»9,:peais 
NA 

NA 

4.63 

NA 

NA 

imsAMiti^m 
NA 

NA 

NA 

3.15 U 

435 

2 U 

63.5 

NA 

NA 
448 

435 
1180 

2UJ 

1513 

0.42 

5.2 

-17 

5.9 

12 

191 

Mttximum 

Cone. 

0.05 U 

0.02 U 
16 

0.005 U 

32.8 

2.08 

0.0003 U 

0.04 U 

10.7 

0.0061 

0.01 U 

122 

0.01 U 

0.05 U 

0.124 

8.6375 U 

700 

2U 

63.5 

4.95 

9.22 U 

651 

700 

1570 

2UJ 

2136 

4.81 

5.2 

82 

7.01 

14.27 

191 

Minimum 

Cone. 

0.05 U 

0.02 U 

0.535 

0.005 U 

17 

0.43 

0.0003 U 

0.04 U 

4.63 

0.005 U 

0.01 U 

9.98 

0.01 U 

0.05 U 

0.0551 

3.15 U 

435 

2U 

10 

4.95 

5.405 U 

301 

435 
1170 

lU 

1513 

0.42 

0 

-31.6 

5.9 

12 

59 

Notes: 

1. Sample locations provided on Plate I. 

2. Data qualifications reflect 100% dala validation performed by Data VaJidation Services. 

3. Groundwater criteria for Class GA groundwater as provided in Division of Water Technical and Opcraiiona] Series (1,1.1), 

Ambient Water Quality Standards and Guidance Values and Groundwater EfTlucnt Limitations. October 22, 1993, 

reissued June 1998. 

* Values arc guidance values. 

4. The YSI 600XL was used in the November and May sampling events for temperature, pH, specific electrical conductance, dissolved oxygen, and redox 

poientiat measurements. Ferrous iron was field measured with the HACH18-R field kit (for QC. 10^ were sent to analytical laboratory). The turbidity 

measurements on the YSI 600 XL were not accurate during ^ e May sampling event and as such, the LaMotte turbidity meter was used lo measure 

Turbidity. Turbidity measurements were collected with the TURB 2020 meter during the November sampling events. 

mg/1 = milligiains per liter 

NA = not analyzed 

NTU = Nephelometric Turbidity Unit 

uS/cm = micro Siemens per cenlimcter al 25"*C. 

ppm = parts per million 

mV = millivolts 

(values) = laboratory reported value prior lo dala validation 

J =: an estimaled concentration. 

U = compound was not detected at or above the listed detection limit. 

R = value was rejected by data validator. 

D = indicates spike diluted out. 

- = indicates value does not exist. 

,i:'/',': indicaics exceedance of groundwater criteria. 

UI = indicates compound was not delected above the listed detection limit. 

However, the reported quanlilaiion limit is approximate and may or may not 

represent the actual limit of quantitation necessary to accurately and precisely 

measure the compound in the sample. 

I IM'(o>:rl>OOS771 fHf Cmmf, Pi^ei foojxi M ' l . * ! ic[»ti\l INAI. R t r O K t l\ov 3 200? SuhiuilJjVTaKtt iruul|\TjNi- 4.10 M M pLu« *4ta SI lAJ.LOW U N A L 
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TABLE 4-11 

ANALYTICAL RESULTS FOR BEDROCK GROUNDWATER FROM THE FORMER MANUFACTURING PLANT AREA 

Peter Cooper Sile 
Gowanda, New York 

GEOMATRIX 

Pafe 1 of 3 

l» 

Compound ' 

Volatile Organic Compounds, microerams per 
liler 

Acetone 
Bcttzctie 
BfomodichlorDniethiitic 

Bfomoform 
Bratnoftietltaftc 

2-Butanotte (MEK) 
Methvl tcn-Btiryl Ethct 
Carboti Disulfttlc 
Carbon Tetrachloride 
CWoiubcnzenc 
Chloroethane 
Qilorofonn 
Chloiomcthane 
I.2-Dibromo-3-chIoropiopanc 

CyclohejiaiK 
Dibrotnochlorotnethane 
1.2.I>ibtofiioethanc 
1.2.Dichlorobcnzcnc 
1.4.Dtchlotobcttzcnc 
1.3.Dichlorobenzene 
Dichlorodifluoftjmethane 
1.1-DichloroeUiane 
1.2-DichIoroethafi« 
l.l-Dichlotoethenc 
trani.I.2.Dichloroethcttc 
cis-1.2-DtchIotoethcnc 
1.2.DtchlofOpropane 
ttatis-1.3-Dichloroptopene 
cis-1.3 -Dichloropropcne 
Ethylbenzene 
2-Hcxanone , 
Isopropylttenzcnc 
Methyl .\celate 
Methylcyclohexane 
Methylct^ Chlotidc 
4.Mcthyl-2-Pcntanone 
Stytcne 
1.1.2.2.Tctrachloroethane 
Tetrachloroetlienc 
Toluene 
1.2.4-Ttichlorobenj:ene 
I.l.l-Tlichlofoclhane 
1.1.2-Tfichlofoelliane 
Trichlaroclhcne 
rriehloronuofomcthanc 
1.1.2.Tiich!ofo-1.2.2-Trinuorocthanc 
Vinyl Oiloride 

in-/p-Xylcnc 
o-Xylcne 
Semi'Volatile Organic Compountls, microeram 
per liter 
Acenaphthene 
Acenaphthyktw: 
Acetophenone 

Anthracene 
Atrazine 
Benzaldehyde 
Bcnzo(a)anthfacenc 
Bcnzotalpyiene 
Benzo<b)ntjoranthcne 
Benzo(g.h.i)pctylene 
Bctizci(k)nuonit\thcne 

M-Bipbenyl 
Butyl Benzyl Ptithalalc 
di-N-Butylphthalate 

Capfolactatn 
Calbazolc 

Indcnot 1.2.3.cd)pyTcnc 
4-ChloroaniIJne 

3is(2.chloroellioxy)niethane 
bis(2-chloioethyl)ethef 
2.Chloronaphtlwlene 
2-Chlorophctiol 
2.2K>xybis(l-chIofopiopane) 
Chrysene 

Groundvettter 

Cr i ter ia ' 

5 0 * 

1 

5 0 ' 

5 0 * 

5 

5 0 ' 

-

0.04 

5 0 ' 

0.6 

0,4 
0.4 

50* 

20* 

50» 

7.5 

0.002 

0.002-

0,002« 

5 
SO-

0,002 • 

5 

.. 
10* 

-
0,002' 

Sample Location, Identification, and Date Collected' 

MWFP- ID 

l/OliOOOStS 

11/6/2000 

10 U 
10 U 
10 U 
10 U 
10 t l 
10 u 
l O U 
10 u 
10 u 
10 u 
10 u 
t o o 
10 u 
10 u 
10 V 
10 u 
10 l l 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 0 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 11 

t o o 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
t o o 
10 u 
10 u 
10 u 

10 u 

051)101/25 

5/1/2001 

NA 
t o u 

NA 
NA 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
9,4 U 
9,4 U 

9 4 U 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
9,4 U 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

MWFr -2D 
110600087 

It/6/2000 

t o 
36 J 
10 u 
10 u 
10 u 
10 u 
10 u 

1.3 1 
10 u 
10 I) 
10 u 
10 u 
10 u 
10 u 
14 
10 u 
10 1) 
10 V 
to u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
to u 
t o u 
13 
t o u 
10 u 
t o u 
10 u 

10 u 
, " ; ;v fe, :6.M«,v ', 

t o u 
10 u 
10 u 
10 u 
10 u 
t o u 
10 u 

/ ' L ' \ S - ! 6 . 4 J,^.;V•:: 
3,71 

10 u 
10 u 
10 u 

10 u 

t o u 
10 u 
10 u 
10 u 
10 u 
t o u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

05020)135 

5/2/2001 

NA 
, 2,4,-JP--

NA 
NA 
NA 
NA 
NA 

NA 
10 U 

NA 
NA 

t o u 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 

to U 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
9.5 U 
9.5 U 
9.5 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

95 U 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

MWFP-3D 

110700090 

11/7/2000 

61.1 
t o u 
to U 

10 U 
10 U 
10 u 
t o u 
101) 
10 u 
10 u 
10 u 
t o u 
10 u 
10 u 

8.8 J 
10 U 
10 u 
t o u 
10 u 
t o u 
10 u 

2.3 1 
10 U 
t o u 
10 u 

V5, ' ~8.2'I.S 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

4.9 1 
10 U 
10 U 
10 u 
10 u 
10 u 
10 u 
t o u 
10 VJ 

10 u 
10 u 
10 u 
10 u 
t o u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

10 u 
t o u 

10 u 
10 u 
t o u 

10 u 
10 u 
10 u 
10 u 

10 u 
t o u 
10 u 

10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

050)01126 

5/1/2001 

NA 
t ? ) 

NA 
NA 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 
NA 
NA 

10 U 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
9.4 U 
9.4 U 
9.4 U 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

9.4 U 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

Maximum 

Cone. 

80 
10 U 
10 U 
10 U 
l O U 
t o u 
10 U 
10 U 
10 U 
10 U 
10 U 
t o u 
10 U 
10 U 
14 

10 u 
l O U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
15 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
l O U 

10 u 
10 u 
10 u 
10 u 
lOU 
10 u 

10 u 
l O U 

10 u 
lOU 
lOU 

10 u 
10 u 
10 u 
10 u 

Mitiimum 

Cone. 

6,7) 
1.2) 
10 u 

10 u 
10 u 
10 u 
10 u 
1.31 
10 u 
1011 
10 u 
10 u 
10 u 
10 u 
SS J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
23 1 
10 u 
10 u 
10 u 
8 2 1 

10 u 
t o u 
10 u 
10 u 
10 u 
10 u 
10 u 
4,9 J 
10 U 
t o n 
10 u 
10 u 
t o u 
6,8 J 
lOU 
10 U 
l O U 
t o u 
10 u 
l O U 
10 u 
64 1 
3.7 J 

10 U 
10 U 
10 U 
10 U 
10 u 
10 u 

9.4 U 
9.4 U 
9.4 U 
lOU 
10 U 
10 U 
10 U 
lOU 
10 u 
lOU 

9.4 U 
10 U 

10 U 
lOU 
lOU 

10 U 
10 u 
t o u 

I if<r>ieTraiptiM1.«ln:(>ni1ll1S. [••ibiT>0lltSutin.n«l)\rJrfc>inujliVT4lilc4-rl Viiu |4J» 
400228 
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TABLE 4-11 

ANALYTICAL RESULTS FOR BEDROCK GROUNDWATER FROM THE FORMER MANUFACTURING PLANT AREA 

Peler Cooper Sile 
Cowantla, New York 

G E O I V I A T R I X 

Page 2 o f 3 

I 

Compound ' 

Dibenzo(a.h)antJiracene 

Dibenzofuran 
3.3-Dtchlorobcnzidinc 
2.4-Dichkiro phenol 
Diethylphthalate 
Dinxcthyl Phthalate 
2,4'Dimethylphcnol 
2.4-DinitrDphenol 
2.4.Dinilrotoluene 
2.6.Dinitrotohtene 
3is(2.Ethylhcxyl)phthalale 
nuoranlhcnc 

Ruofcne 
llexachlotobenzene 
Hcxachloftjbutadiene 
I Icxachlortteyclopcntadienc 
HcxachkHoetharLc 
Isophorone 
2-Mcthybiaphthalcne 
4.6-Dinjtio-2-Methylphenol 
4-Cniloro-3-Melhylphenol 
2-Melhylphenol 
4-Methylphenol 
Naphthalene 
Z-Nittoaniline 
3-Nitfoanilinc 
4-Nitroaniline 
Nitttjticnzcoc 
2-Nitrophenol 
4-Nitro phenol 
N -Nilrosodiphenylaminc 
di-n-Octyl Phthalate 
Pentachlorophenol 
Phenanthrene 
Phenol 
4.Bfomophenyl-Phcnylelher 

n-Nitfoso-di-n-Propylamine 
Pyrene 
2.4.6-Ttichlorophcno 1 
2.4.5 Trichlotwphenol 
Metals, mil l iKraim per l i ter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cltromium 
Hexavalent Chromium 
Cobah 

Copper 

^on 
Lead 

Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 

Selenium 

Silver 
Sodium 
Thallium 

Vanadium 
7.itK 

Soluble Melals\ millignitns per liter 

Chromium 
Hexavalent Chromium 

Iron 
Uad 

Manganese 
Other Geochemical Pammelers, milligrams per 

liter 
Total Organic Carhon 
Bicatbonate Alkalinity 
Cartmnatc Alkalinity 

Groundwater 

Cri ter ia ' 

-5 
SO-
SO* 

so
l o * 
50 
5 

SO-
SO-
0,04 

0,5 
5 
5 

SO-

-10-
5 
5 
5 

0 4 

50-

1 
50-

1 

50-

O.0O3 
0.025 

1 
0.003 
0 005 

O.OS 
0,05 

0,2 
0.3 

0,025 
35-

0,3 
0,0007 

0,1 

-
0,01 

0,05 
20 

0,005-

2-

0,05 
0,05 
0.3 

0.025 
03 

Sample Location, Identification, and Date Collected' 

M W F P - I D 

110600086 

11/6/2000 

10 U 
10 U 
10 U 
10 U 
10 U 
t o u 
10 U 
25 U 
10 U 
10 U 
10 U 
t o u 
10 U 
t o u 
10 u 
10 u 
t o u 
10 u 
10 u 
25 U 
10 u 
10 U 
t o u 
10 u 
25 U 
25 U 
25 U 
t o u 
10 U 
25 U 
10 U 
l O U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 

0 12 
0 06 U 
0,01 U 

0,275 
0,005 U 
0.005 U 

62 
0 01 U 
0.01 U 
0,05 U 
002 11 

. i«;0.417S-,.-.-
0.005 U 

11 
0.112 

0.0003 U 
0.04 U 

2 U 
0.005 U 

0.01 U 

\ \ & - M n ' . SS 
0.01 u 

0,05 U 
0,02 U 

NA 
NA 
NA 
NA 
NA 

1,29 U 
200 

2 U 

050101125 

5/1/2001 

9,4 U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

64,5 
0,01 U 

(0.01 U) R 
NA 
NA 

0.211 
0.005 U 

106 
0.122 

NA 
NA 

2 U 
NA 
NA 

• • y - : : . V - 2 5 ' : ^ -
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

1.78 U 
187 

2 U 

MWFP-2D 
IIO60O087 

ii/6aooo 
10 U 
10 U 
10 U 
10 u 
10 u 
t o u 
10 u 
25 U 
10 U 
10 u 

3.7 J 
10 U 
10 V 
10 U 
10 u 
10 u 
t o u 
10 u 
t o u 
25 U 
10 U 
10 u 
10 U 
10 u 
25 U 
25 U 
25 U 
t o u 
10 U 
25 U 
101) 
10 V 
25 U 
10 U 
10 U 

10 U 
10 U 
10 u 
10 u 
10 u 

25 U 

0.641 
0.06 U 
0.01 U 

0.0775 
0,005 U 
0 005 U 

18,9 
0,01 U 
0.01 U 
0.05 1) 

0.02 U 
i ' iy^r-l.MiC--: ' ' : 

0.005 U 
4.25 

0.0446 

0 0003U 
0.04 U 
3.72 

0,005 U 
0,01 U 

• , : - : ' - - 293 ' - ; : ' •••: 
001 U 

0,05 U 
0.02 U 

NA 
NA 
NA 

NA 
NA 

3.40 U 
288 

2 U 

050201135 

S/2/2001 

9,5 U 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

28,8 
OOt U 

(0,01 U) R 
NA 
NA 

0 148 

0,005 U 
5.97 

0,0579 
NA 
NA 

3,04 

NA 

NA 

• 'S . : . . . ' 352 .m: i ' 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

641 U 
355 

2 U 

MWFP-3D 

110700090 

i i n a o o o 

10 u 
10 U 
10 u 
10 u 
10 u 
t o u 
10 u 
25 U 
10 U 
10 U 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
25 U 
10 U 
10 U 
25 U 
10 1) 
10 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 u 
25 U 

050101126 

5/1/2001 

9,4 V 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.116 
0.06 U 
001 U 

0.0722 
0.005 U 
O.OOS U 

370 
0.01 U 
0,01 U 
0 05 U 
0,02 U 

• , ; ;K2 i :5 ,y^s 

0.005 u 
18,7 

:: / , ' : - lS36,-;>> 
0.0003 U 

0.04 U 
7,04 

0,005 1) 
0,01 U 

• ' „- ' : ,T19' ' A . 

0,01 u 
0,05 U 
002 U 

NA 
NA 
NA 
NA 
NA 

5.02 U 

575 
2 U 

NA 
NA 
NA 
NA 
NA 
NA 
348 

0,01 U 
(0.01 U) R 

NA 
NA 
17 7 

0.005 U 
17.9 

! ' . » - / i .96 ; - -Hr? 
NA 
NA 

5,68 
NA 

NA 
7S9 

NA 
NA 
NA 

001 U 

(0,01 U)R 
••'.• : 1 6 . 4 ; . / • 

0,005 U 

• ••••,,1.89,,.-:.! f-

4,36 U 
480 

2 U 

Maximum 

Cone. 

t o u 

10 U 
10 U 
10 U 
10 U 
t o u 
lOU 
25 U 
l O U 
t o u 
10 U 
lOU 
10 U 
10 U 
10 U 
10 U 
10 u 
10 u 
10 u 
25 U 
10 U 
10 U 
10 U 
t o u 
25 U 
25 U 
25 U 
10 U 
10 U 
25 U 
10 U 
10 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
t o u 
10 U 
25 U 

0,641 
0,06 U 
0.01 U 
0.275 

0 005U 
0.005 U 

370 
0.01 U 
0.01 U 
DOS U 
0.02 U 

21.5 

0.005 U 
18,7 

2,06 
0,0003 U 

0,04 U 
7,04 

0 005U 
0,01 U 

352 
0.01 U 

0,05 U 
0,02 U 

0 01 U 

(0,0110 R 
16,4 

0.005 U 
1,89 

6,41 U 

575 
2 U 

Minimum 

Cone. 

9,4 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
10 U 
3,7 J 
10 U 
t o u 
10 U 
10 U 
10 U 
10 U 
t o u 
10 u 
25 U 
10 U 
10 U 
10 U 
10 U 
25 U 
25 U 
25 U 
t o u 
10 U 
23 U 
10 U 
t o u 
25 U 
10 U 
t o u 
10 U 
t o u 
t o u 
10 U 
10 U 
25 U 

0,116 
0.06 U 
0.01 U 
0.0722 
0.005 U 
O.OOS U 

18,9 
0,01 U 
0.01 U 
0.05 U 
0.02 V 
0.211 

0.005 U 
4.25 

0.0446 

0.0003 U 
0.04 U 

2 U 

0,005 U 
0,01 U 

25 
0.01 U 

0.05 U 
0.02 U 

0 01 U 
(0,01 U)R 

16,4 
0,005 U 

1,89 

1,2875 U 
187 

2 U 

400229 
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V GEOIVIATRIX 

TABLE 4-11 

ANALYTICAL RESULTS FOR BEDROCK GROUNDWATER FROM THE FORMER MANUFACTURING PLANT AREA 

Peter Cooper Site 
Gowanda, New York 

Compound ' 

Chloride 
Soluble Organic Carbons 

Sulfate 
Total Alkalinity 
Total Dissolved Solids 
Total Sulfide 

Tufbidity. NTU 

Tteltl Measured P a r a m e u r s * 

Conductivity (uS/cm) 

Dissolved Oxygen (ppm) 

Ferrous Iron (mgVl) 
Oxidation Reduction Potential (mV) 
pH (pH units) 

Temperature ("C) 

rurbidity (NTU) 

Groundwater 

Cr i t e r i a ' 

250 

-
250 

-
0,05-

" 

" 
-

-

-

Sample 

M W F P - I D 

110600086 

11/6/2000 

NA 

9 11 U 

45,5 
200 
290 
1,1 U 

NA 

495 
2,70 

0.1 

-219.5 
7.01 

13.75 
3.5 

050101125 

5/iaooi 
22.5 
NA 

47.2 
187 
293 

2 U 1 
0.8 

503 

0 9 6 
0 

-3.2 
5 5 9 

17,47 
12,2 

Location, Identification, and Dale Collected' 

M W F P . 2 D 

II060OOS7 

ii/onooo 
NA 

3,31 U 
56,7 

288 
917 
1,1 U 

NA 

1616 
0,29 

0 

•223,5 
8.62 

13.06 
3.6 

050201135 

5/2/2001 

166 

NA 
241 

355 
1000 

2 UJ 
NA 

1595 
0.6 

0 

-112.2 
6.54 

13.59 
9 6 

MWFP-3D 

110700090 

11/7/2000 

NA 

6,02 U 

:--:-:̂ ;-695=-,fe 
575 

1660 
1.1 U 

NA 

2316 

0 9 5 
10 

-94.9 

6.7 

14.35 
8 5 5 

0S0I01126 

5/1/2001 

77.7 
4.92 
544 

480 
1350 

2 UJ 
79.7 

2159 
1.70 

6.6 

-68.2 
6 61 

11.46 
24 

Maximum 

Cone. 

166 
9.1075 U 

695 
575 
1660 
2U1 
79.7 

2316 

2.7 
10 

-3.2 
8,62 

17,47 
24 

MtniiTtutn 

Cfinc. 

22.5 

3.3125 U 
45.5 
187 
290 
1.1 U 
0.8 

495 
0.29 

0 

-223.5 
5.59 

11.46 
3.5 

1. Sample locaiions proviikd on Pluie I. 
2. DaiB quslirications reflect 100^ data validalion perfof med by DaU Validation S^rvioes 
3. Groundwaierariloia (or Oass GA ^oundwaicr as provided in Oivisiofi oT Water Technical and OperalicnaJ Series (I-•• I). Ambieni Water Quality 

Standards and Guidance Vali^s and GroundwaiiH' Emueni Limiiaiions, Oaober 22, 1993. reissued Jttne 1998. 

* Values ore ^idance values. 
4. Samples collected for solubk metals analysis were Tietd Tillered 
3. The YSI 600XL was used in the Novemher and May sampling events (or icmpixaiure, pH. specific etixtricol conductance, dissolved ovygcn, and rcdoi poieniial 

measuremenU. Fcnous iron was Tield measured wiih the HACH 18-R Held kjc ((orQC. 10% were sent to analytical laboraiory). The tuibidily measureiTKnts on the 
YSI 600 XL were not accurate during the May lair^Wag event and as such, (he UiMoiie turtHdiiy rrKier was used to measure (urNdiiy. 
Turbidity measurements wurc collected with the TURfi 2020 tneier during the NovembeT sampling events. 

mg/( = milli^ams per Iil«-
N A = not analyzed 

NTU = Ncphclometiic Turbidity Unit 
uSfctn = miaosicinens per centimeter tt 25*C. 
ppm = pons per million 
mV = millivolts 
(values) = laboratory reported value prior to data validation 

I = an estimated conccniraiiai. 
U 3 compound was not detected al or above the listed detection limit. 
R = value was reji^ed by data validator. 

" = indicates vt^ue does not exist. 
V;'; indicates exceedance of groundwater criteria. 

UJ = indicates compound was not detected above the lisied detection limit. 
However, the repented quantiiation limit is approximate and may or may not 
represent the actual limit ot' quantiiation necessary to accurately and precisely 
measure the compound in the sample. 

I | .TrI)rl l l«0)77lfV>'Ur«pf^eICI»fU^rL«lnpwt«nNt^l. lt£PORT(>^c>i^i!(U1Siilw.iu.il |\r<hluir.iul|\r<t^ MJH rLiidw.uaDt^iiI>HNAL 
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TABLE 4-12 

ANALYTICAL RESULTS FOR SEEP SAMPLES FROM THE INACTIVE LANDFILL AREA 

Peter Cooper Sile 

Gowantia, New York 

GEOMATRIX 

Page I of 2 

Constituent' 

Volatile Organic Compountls, 
micrograms per liler 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 

1,4-Dich)orobenzene 

Ethylbenzene 
Toluene 
m/p-Xylene 

o-Xylcne 

Semi-Volatile Organic Compounds, 
micrograms per liter 

2-Chorophenol 
2.4-Dichlorophenol 
2,4-Diniethylphenol 

2,4-Dimtrophenol 
4,6-Dintiro-2-nKlhylphenol 

4-Chloro-3-Methylphenol 
2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 

Pentachlorophenof 

Phenol 
2,4.6-Trichlorophenol 
2.4,5-Trichlorophenol 

Total Metals, milligrams per liter 

Arsenic 
Calcium 

Chromium 
Hexavalent Chromium 
Iron 

Magnesium 
Potassium 
Sodium 
Zinc 

Soluble Metals', milligrams per liler 

Arsenic 

Calcium 

Chromium 
Hexavalent Chromium 

Iron 

iMagnesium 

(Potassium 

jSodium 

|Zinc 

Surface Water 
Criteria 

210* 
5 
5 
5 

17* 
100* 

5 

5 

-

.. 
-
-

20.2 

-
-

0.150 

0.120 
0.011 

0.30O 

-

0.200 

0.15 

-
0.120 
0.011 

0.3 

-
-

0.200 

Sample Location, Identification and Date Collected' 
Seep m 

110800102 

11/8/2000 

10 U 
10 U 
10 U 
10 U 
10 U 

3.1 J 
10 U 
10 U 

10 U 
10 U 
10 U 
SOU 
SOU 
10 u 
10 u 
10 u 
10 u 
SOU 

so u 
10 u 
10 u 
10 u 

0.071 

156 

0 374 
0 04U 

301 
190 

10.9 
26.8 
0.02 U 

0.0665 

155 

::iio;36?^-SV:: 
0.04 U 

*;-#;7g;V:^3':-« 

184 

10.5 

26 

0.02 U 

052001137 

5/20/2001 

lOU 
10 U 
10 U 
10 U 

10 U 
2.8 J 
10 U 
10 U 

9.4 U 
9.4 U 
9.4 U 
24 U 
24 U 

9.4 U 
9.4 U 
9.4 U 
9.4 U 
24 U 

24 U 
9.4 U 
9.4 U 
24U 

0.052 

171 

' 0 221 
(OOIIJ)R 

1 18 

102 
7.71 
18.1 
0.02 U 

NA 

NA 

NA 

(0.01 U) R 

NA 

NA 

NA 
NA 

NA 

See 
110800103 

11/8/2000 

10 U 

10 U 
10 U 
10 U 

10 U 
2 J 

10 U 
10 U 

10 U 
10 U 

10 U 
50 U 

SOU 
10 U 
10 1) 
10 u 
10 U 

sou 
sou 
1.8 J 
10 u 
10 u 

0.0520 

150 

„ 0 423 r 
0 04U 

286 * 
163 

879 
19.7 

0.0747 

0.0528 
132 

:^-:;OJ25;K1P;; 

0.04 U 
:v'?a^u.i~g;;)i 

144 

6.4 

19.6 

0.02 U 

p#2 

052001138 

S/20/2001 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

3.5 J 
10 UJ 
10 UJ 

10 U 
10 U 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
10 U 
25 U 

25 U 
10 U 
10 U 
25 U 

0.038 

156 
0 312 

(0 01 U) R 

01 U 

123 
6.19 
18.3 
0.02 U 

NA 

NA 

NA 
(0.01 U) R 

NA 

NA 

NA 

NA 

NA 

Seep #3 

110800104 

11/8/2000 

10 U 

10 U 
10 U 
10 U 
10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

s o u 
s o u 
10 u 
10 u 
10 u 
10 u 
s o u 

50 U 
I 8 J 
10 u 
10 u 

0.062 
116 

0 0949 

0 01 U 
0 39 
82 9 

3.56 
17.5 

0.02 U 

0.0599 

113 

0.0969 

0.04 U 

0.107 

84.1 
37 
17 

0.02 U 

052001139 

saoaoot 

10 UJ 

10 UJ 
10 UJ 
10 Ul 
10 UJ 
10 UJ 

10 UJ 
10 UJ 

16 U 
16 U 
16 U 
40 U 
40U 
16 U 
16 U 
16 U 
16 U 
40U 

40 U 
16 U 
16 U 
40U 

0.0314 

170 

0 129 
(001 U)R 

0 123 
905 
4.12 

18 

0.02 U 

NA 

NA 
NA 

(0.01 U) R 

NA 

NA 

NA 

NA 

NA 

Maximum 

Cone. 

10 UJ 
10 UJ 
10 UJ 
10 U3 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

I6U 
I6U 
16U 
SOU 
SOU 
16U 
16 U 
I6U 
I6U 
SOU 

50 V 
16U 
I6U 
40U 

0.071 
171 

0.423 
0.04 U 

28.6 

190 
10.9 
268 

0.0747 

0.0665 
155 

0.369 

0.04 U 
4.78 

184 

10.5 
26 

0.02 U 

Minimum 

Cone. 1 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
2 J 

10 UJ 

10 UJ 

9.4 U 
9.4 U 
9.4 U 
24 U 
24 U 
9.4 U 
9.4 U 
9.4 U 
9.4 U 
24 U 

24 U 
18J 

9.4 U 
10 U 

0.0314 

116 
0.0949 
0.01 U 
0.1 U 

82.9 
3.56 

17.S 
0.02 U 

0.0528 

113 
0.0969 

(0.01 U) R 

0.107 
84.1 

3.7 

17 
0.02 U 

I 400231 
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TABLE 4-12 

ANALYTICAL RESULTS FOR SEEP SAMPLES FROM THE INACTIVE LANDFILL AREA 

Peter Cooper Sile 
Gowanila, New York 

C3EOIVIATRIX 

Page 2 of 2 

1 

\ConstUuent 

Other Geochemical Dala, milligrams 
per liter 

Ammonia 
Bicarbonate Alkalinity 
Carbonate Alkalinity 
Chloritle 
Nitrate Nitrogen 
Soluble Organic Carbon 
Sulfate 
Total Alkalinity 
Total Dissolved SoUds 
Total Hardness 
Total Kjeldahl Niuogen 
Total Organic Carbon 
Total Sulfide 
Turbidity, NTU 

Field Measured Parameters' 

Conductivity (uS/cm) 
Dissolved Oxygen (ppm) 
Oxidation Reduction Potential (mV) 

pH (pH units) 

Temperature (°C) 
Turbidity (NTU) 

Surface Water 
Criteria' 

l.lNov./1.3Apr.' 

-
-
-
-
~ 
-

-
-

~ 
2 

-

-
-

-
-

Sample Location, Idenlijication and Date Collected 
Seep »1 

110800102 

11/8/2000 

891 
4000 

2U 
33.9 
2.35 

97.875 
241 

4000 
1060 
1100 
836 

100 675 
' 9.00 

NA 

>1990 
7.11 

<-S0 and >1050 
7.92 

111 
212 

05200II37 

5/20/2001 

627 
2800 

2 U 
17.3 

0.545 
NA 
242 

2800 
NA 
NA 
602 

55 525 
- 5.9-

120 

>I990 
NA 

<-50 and > 1050 
7.88 

12.8 
NA 

See 
110800103 

11/8/2000 

734 -
3150 

2 U 
29.9 

0.746 
81.925 

157 
3150 
1030 
800 
721 

81.425 
• 3.70 -

NA 

>I990 
8.48 

<-S0 and > 1050 
8.21 

14.3 
110 

p « 
052001138 

S/20/2001 

•,•" 678 
3100 

2 U 
20.6 
0.05 U 
NA 
150 

310O 
NA 
NA 
667 

64 875 
5.2 - . 
137 

>1990 
NA 

<-50 and > 1050 
7.9 

20 
NA 

Seep #3 
110800104 

11/8/20OO 

' 38lrt'.,"" 
1340 

2U 
17.5 
2.84 

31.025 
595 

1340 
855 
608 
380 
NA 

1 U 
NA 

>I990 
8.53 

75 
8.25 

14.3 
5.8 

0520OU39 

5/20/2001 

> , 3 9 3 : V 
1550 

2 U 
20.3 
1.74 
NA 
632 

1550 
NA 

• NA 
392 

38.425 
2 U 

4.38 

>I990 
NA 
-40 
8.2 

18.3 
NA 

Mttximum 

Cone. 

891 
4000 
2U 
33.9 
2.84 

97.875 
632 
4000 
1060 
1100 
836 

100.675 
9 

137 

>1990 
8.53 

>1050 
8.25 

20 
212 

Minimum 

Cone. 

381 
1340 
2U 
17.3 

0.05 U 
31.025 

150 
1340 
855 
608 
380 

38.425 
l U 

4.38 

>1990 
7.11 
<-50 
7.88 

11.1 

5.8 1 

Notes: 
1. Sample locations provided on Plate 1. 
2. Data qualifications rcflccl 100% dala validation performed by Dala Validation Services. 
3. Surface water crileria for Class A, A-S, AA, AA-S, B.C fresh water Hsh propogaiion as provided in Division of Water Technical and Operational 

Series (l.I.i). Ambient Water Qiialily Standards and Guidance Values and Groundwater Effluent Limiiaiions. October22, 1993, reissued June 1998. 
* Values arc guidance values. 

4. pH dependeni criteria; pH = 8.1 was used to calculate Pentachlorophenol guidance value. 
5. Samples collected for soluble meials analysis were field filtered. 
6. Total Ammonia calculated with Ihe (T) or (TS) Specifications (most conservative) using an average pff of 8.! vNov) and 8.0'Apr) an j average temp 

ot 13.2*C(Nov)and 17.0°C(Apr). 
7. The YSI 600XL was used in ihe November and May sampling events for temperature. pH, specific electrical conductance, dissolved oxygen.and redox 

potential measurements. 
Ferrous iron was field measured with tbe HACH 18-R field kit (for (3C. 10% were sent lo analytical laboratory). 

Turbidity ircasurenKnls were collected with lheTURB2020 meler during the November sampUng events. 

NA = not analyzed 
— = indicates value does not exist. 
NTU = NepheloiTKtric Turbidity Unit 
uS/cm = microsiemcns per centimeter at 25°C. 

ppm = parts per milUon 
mV = millivolts 

J ~ indicates an estimated value. 
U = indicates compound was not delected. 
R= indicates value was rejected by data validator. 

UJ =: indicates compound was not detected above the listed detection linnit. 
However, the reported quantitation linut is approxin^ic and may or may 
not represent the actual limit of quantitiation necessary to accurately 
and precisely measure the compound in the sample. 

:.:.-• :: ;'• indicates exceedance of surface water criteria. 
(values) = laboratory reported value prior to data validation rejection. 

• 
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TABLE 4-13 

ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES FROM CATTARAUGUS CREEK 

Peter Cooper Site 
Gowanda, New York 

G E O I V I A T R I X 

Page 1 of 3 

I 

Constituent' 

VolatUe Oreanic Compounds, 

micrograms per liter 

Acetone 

Benzene 
Brontodichloramelhane 

Bromofonn 
Bromomelhanc 

2-Butanone (MEK) 

Melhyl lert-Bulyl Elher 

Carbon Disulfide 

CarixMi Tctrachloriile 

CtJoiotjcnzenc 
Chloroethane 

Chlorofonn 
ChloromclhiUic 
1.2-Dibromo-3-chloropropwie 

Cyclohexane 
Dibroniochloromelhane 

1.2-Pibronioc(hane 
1.2-Dich}orobcn2ene 

1.4-Dichlorobenzene 

1 .l.Dichkrtobenzene 
DichloTodifluoroniethajic 

1.1-DichlofocthajTe 
1,2-Dichlotocthanc 

l.l-Dichloroethene 
irans-l,2-Dichloroclteivc 
cis. 1.2.Dichlorocthene 

1,2-Dichloropropane 

irans-1 .S-Dichloropropene 

cis-1.3-Dichloropropcne 

tithyftwnlcnc 
2-Hey.ar»jnc 
Isopropylbenzene 

Methyl Acetate 
Methylcyclohexane 

Mclhytene Chkitide 
4-Methyl-2-PenianoDC 

Styrene 
1.1,2,2-TetrachIoroefhane 

Tetrachloroethene 

Tolueiie 
1.2.4-Trichlorobcnzcnc 

1.1.1-Trichloroethane 
1.1.2-Ttichloroethane 

Trichloroethene 

Trtchloronuoromciharw; 

1.1.2-Trichloro-1.2.2-Trilluoroethane 

Vinyl Chloride 

m-/p-Xylene 

o-Xylcne 

Semi-VolatUe Oreanic 

Compounds, micrograms per l iter 

Acenaphthene 
Acenaphthylene 

Acetophenone 

Anthracene 

AtrazilK 

Benzaldehyde 
Benzo(a)anthracenc 

Benzo(a)pyTene 

Benzo{b)nuoranlhcne 

Benzo(g.h.i)perylcnc 

8cnzo(lL)fluoranihcne 

l.l-Biphenyl 

Buiyl Benzyl Phlhalale 
di-N.Bulylphlhalatc 

Caprolactam 

Catbazole 

IndctwK 1.2.3-cd)pytcnc 

4-Chloroaniline 
bis(2.chloroelhoxy)nielhanc 

bis(2-chloroclhyl)clher 

2-Chloronaphthatene 

2<^hIoTophcin>l 

Surface V/aler 
Cr ier ia ' 

-
210-

5 

-

-
5 

5 
5 

-
-

I T 

2.6> 

too-
5 

5 

5 

5.3' 

-
3.8* 

0.03 

Sample Location, Identification, and Dale Collected' 

Creek Water 41 

IIO7OO101 

iliraooo 

3.5 J 

10 u 
10 u 
10 u 

10 u 
10 u 

10 u 

IQU 

10 u 

10 u 

10 u 
t o u 

10 u 
10 u 

t o u 
10 u 
10 u 

10 u 

10 u 
10 u 

10 u 

l O U 

t o u 

10 u 

10 u 
2.7 J 
l O U 
10 u 

t o u 

10 u 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

t o u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

l O U 

10 l l 

10 u 

10 u 

l O U 
10 u 

10 u 

l O U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

050201134 

5/212001 

NA 

10 u 
NA 
NA 

NA 

NA 

NA 

NA 

10 u 

10 u 
NA 

10 U 

NA 

NA 

NA 
NA 
NA 

10 U 
10 t j 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

10 U 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
10 U 

10 U 

NA 

NA 

NA 

l O U 

NA 

NA 

NA 

10 U 

10 U 

NA 

NA 

NA 

NA 

NA 

NA 

10 U 

10 U 

l O U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 U 

NA 

NA 

NA 

NA 
t o u 

Creek Water 42 
110700100 

l i n / 2 0 0 0 

10 U 

10 U 
10 U 

tou 
10 U 

10 U 

10 U 

10 u 

10 u 

ton 
10 u 

10 u 

10 u 

10 u 
t o u 
10 u 

10 u 

10 u 

10 u 

10 u 
10 u 
101) 

10 u 
t o u 

t o u 

l O U 
l O U 
10 u 

l O U 

10 u 

l O U 
10 u 

10 u 

10 u 
t o u 
10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

050201130 

s a / i o o i 

NA 

l O U 
NA 
NA 

NA 

NA 

NA 

NA 

10 u 

t o u 

NA 

10 u 
NA 

NA 

NA 
NA 

NA 
10 U 

10 U 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

10 U 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 

10 U 

10 U 

NA 
NA 

NA 

10 U 

NA 

NA 

NA 

10 U 

10 U 

NA 

NA 

NA 
NA 

NA 

NA 

10 U 

10 U 

10 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 U 
NA 

NA 

NA 

NA 

10 U 

Creek Water 03 

110700098 

u/i/ioon 

10 U 

10 U 
10 U 
10 U 

10 U 

10 U 

10 U 

10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
t o u 
10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
t o u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

t o u 

10 u 

10 u 

10 u 

10 u 

l O U 

10 u 

10 u 

10 u 

t o u 

10 u 

10 u 

10 u 

10 u 

l O U 

10 U 

10 u 

l O U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

l O U 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

050201131 

5/2/2001 

NA 
10 u 

NA 

N A 

N A 

NA 

NA 

N A 

10 U 

10 U 

NA 
10 U 

N A 
NA 

N A 
NA 
NA 

10 U 

10 U 

N A 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

10 U 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

10 U 

10 U 
NA 

NA 

NA 

10 U 

NA 

NA 

NA 

10 U 

10 U 

NA 

NA 

NA 

NA 

NA 

NA 

10 U 

10 U 

10 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 U 

NA 

NA 

NA 

NA 
10 U 

Creek Water 44 
110700097 

itnnim 

32 J 

tou 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

t o u 
10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 
10 u 

10 u 
10 u 
10 u 

10 u 

10 u 
10 u 

10 u 
10 u 
10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

l O U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

05O20II32 

5/2/2001 

NA 

10 u 
NA 
NA 

NA 

NA 

NA 

NA 

10 U 

10 U 
NA 

10 U 
NA 
NA 
NA 

NA 

NA 

10 U 

10 U 
NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
10 U 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

10 U 

10 U 

NA 
NA 

NA 

10 U 

NA 

NA 

NA 

10 U 

10 u 

NA 

NA 

NA 

NA 

NA 

NA 

9.5 U 

9.5 U 

9.5 U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9.5 U 

NA 

NA 

NA 

NA 

9.5 U 

Mttximum 

Cone 

10 U 

10 U 
IQU 

10 U 

10 U 

lOU 

10 U 

10 U 
10 U 

10 U 

10 U 
10 U 

10 U 

10 U 
10 u 
10 u 

10 u 
lOU 

lOU 
10 u 

10 u 
lOU 

10 u 

lOU 
10 u 
10 u 

lOU 

10 u 
10 u 
10 u 

10 u 
lOU 

10 u 
10 u 
lOU 

10 u 
lOU 

10 u 

10 u 

lOU 
10 u 

lOU 

lOU 

lOU 

lOU 

lOU 

10 U 

lOU 

10 u 

10 U 

lOU 

lOU 

lOU 

10 u 

lOU 

lOU 

10 u 

10 u 

lOU 

10 u 

lOU 

lOU 

10 u 

lOU 

lOU 

10 u 

10 u 

lOU 

lOU 

t o u 

t o u 

Minimum 

Cone. 

3.2 J 
l O U 
10 U 

10 U 

10 U 

10 U 

l O U 

lOU 

10 u 
l O U 

l O U 
l O U 

l O U 

l O U 
l O U 
l O U 

l O U 
l O U 

l O U 

10 u 

10 u 

l O U 
l O U 

lOU 
10 u 
2.7 J 

l O U 

l O U 
l O U 
l O U 

l O U 

lOU 
l O U 
l O U 
10 u 

10 u 

l O U 

l O U 

lOU 
10 u 
10 u 

l O U 

10 u 

10 u 

l O U 

l O U 

10 u 

10 u 

lOU 

10 u 

l O U 

10 u 

10 U 

10 u 

10 u 

9.5 U 

9.5 U 

9.5 U 

l O U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

9.5 U 

10 u 

10 u 

10 u 

10 u 

9.5 U 

Toi—f fttii Oo-|U Nn.«l i.p»nM'I>.̂ L KGUHT iSveinItt ! \l4hk>i»'uliiT'l>k * M U . . . M t tS,\L 400233 
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V TABLE 4-13 

ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES FROM CATTARAUGUS CREEK 

Peter Cooper Site 
Gowanda, New York 

G E O M A T R I X 

Page 2 of 3 

m ^ t ^ 

^^^B 
H ^ ^ 
^^^ 

0 
^ 

ConslUuent' 

2,2-oxybis(l-cHorapropaiK) 

Chrysene 
Dibciizo{ a,h)anlhraccnc 

Dibenzofuran 
1,3-Dichloiobtiu idinc 

2,4-DichIorophcnol 
Dicthylphlhalate 

Dimethyl Phlhalale 

2,4-Dime»hy tplKTiol 

2,4-Dinitrophenol 

2.4-Dinitrotoluene 
2,6-Dinitrototuenc 
bis(2-Elhylhexyl)phthalate . 

Fluoranthene 

Fluorene 
He X ac hlorobcnzcne 
Hcxachlorobuladicoc 
Hex ac hiorocyc Jopenlad icne 

HexachlorDelhane 
Isophorone 

2-M ethylnaphthalciiC 
4.6-Dimiro-2-Mcihylphcnol 

4.ChIoro-3-MeihylphenoI 

2-Mcthylphcnol 

4.Melhylphenol 

Naphthalene 
2-NiiroaniUne 

3-Nilro2nilinc 

4-NitToaniline 

Niirobetizenc 
2-Nitrophenol 

4-Nilrophenol 
n-N itrojodiphcnylaminc 

di-n-Octyl Phthalate 

Pcrttachlorophcnol^ 

Phenanthrene 

Phenol 
4-Bromophcnyl-Phcnylcthcr 

4-Chlorophcnyl-Pbenylethcr 
n-N ilroso-di-n-Propylamine 

Pyrene 
2,4.6-TTic Worophenol 

2.4 J -Trkhloroplicnot 

Mctab, miUigrains per l iter 

Ahiminum 

Aniiniony 

Arsenic 

Barium 

Beryllium* 

Cadmium 

Calcium 

Chromium 

Hexavalent Chromium 

Cofaali 

Copper* 

Iron 

Lead* 

Magnesium 

Manganese 

Mercury 

NiclteP 

Potassium 

Selenium 

SUvcr 

Sodium 

Thallium 

Zinc' 

Vanadium 
Other Geochemical Dala, 

mill igrams per liter 

Aninioiua 

Bicarbonate Alkalinity 

Carbonate Alkalinity 

Surface Water 
Crileria 

-

-

-
-

-
0,54' 

-
1 

0.45 

" 
4 .T 

-
-
-

13' 

-

-
-
-

24.7 

5,0-

-
-

4 6 * 

0.1 

-
0 15 

-
1.1 

0.0035 

-
0.1200 

0 0110 

00050 

0 0158 

03000 

00078 

0.0008 

0.0915 

0.0046 

OOOOI 

0.008 

00094 

0.0140 

0.58 Nov,4),44 Apr.' 

Sample Location, tdentificatioa. and Dale Collected' 
Creek Water 41 

II070O10I 

l W / 2 0 0 0 

10 U 

10 U 

10 U 

10 U 
10 U 

10 U 
10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 u 

10 u 
10 u 

10 u 
10 u 

10 u 

25 U 
10 U 

10 u 

10 u 
10 u 

25 U 
25 U 

25 U 
10 U 

10 U 

25 U 
10 U 
10 U 

25 U 
10 U 

10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

0.1 U 

0.06 U 

OOl U 

0.0641 

0.005 U 

0.0O5 U 

51.8 

0.01 U 

0.O4U 

0.05 U 

0.O2 U 

0129 

0.005 U 

10.3 

0.0115 
O.0OO3U 

0.04 U 

2 U 

OOOSU 

0.01 U 

13.7 

OOl U 

0.02 U 

0.O5U 

0 0 5 U 

167 

2 U 

050201134 

5/2aooi 

NA 

NA 

l O U 

NA 
NA 

10 U 

NA 

NA 
10 u 

26 U 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

26 U 

10 U 
10 U 

10 U 

NA 
NA 
NA 

NA 

NA 
10 U 

26 U 

NA 
NA 

26 U 

NA 
10 U 

NA 
NA 

NA 

NA 

10 U 
26 U 

NA 

NA 

0.01 u 

NA 

NA 

NA 

51.8 

0.01 U 

(0.01 U) R 

NA 

NA 
3 0 .WiV i . ; 

0.005 U 

9.25 

0.0161 

NA 

NA 

2 U 

NA 

NA 

NA 

NA 

0.02 U 

NA 

0.05 U 

270 J 

2 U 

Creek Water 12 

110700100 

11/7/20OO 

10 U 

10 U 

10 U 

10 U 
10 U 
10 U 

10 U 
10 U 

10 U 

25 U 

10 U 

10 U 
10 U 

10 U 

10 U 
10 U 

10 u 
10 u 
10 u 

10 u 
10 u 

25 U 
10 U 
10 U 

10 u 
10 u 
25 U 

25 U 

25 U 

10 U 
10 U 
25 U 

10 U 
10 U 

25 U 
10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

0.1 U 

0.06 U 

0.01 U 

0.0647 

0.005 U 

0.0O5 U 

59.6 

0.01 U 

0.01 U 

0.05 U 

0.02 U 

0.126 

0.005 U 

10.3 

0.0138 

O.0OO3 U 

0.04 U 

2 U 

0.005 U 

0 01 U 

13.9 

0.01 U 

0.02 U 

0.05 U 

0.05 U 

166 

2 U 

050201130 

5/2/2001 

NA 

NA 

10 U 
NA 
NA 

t o u 

NA 

NA 

10 U 

25 U 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 
25 U 
10 U 

10 U 

l O U 

NA 
NA 

NA 

NA 

NA 
10 U 

25 U 

NA 
NA 

25 U 
NA 

10 U 

NA 

NA 

NA 

NA 

10 

25 

NA 

NA 

0.01 U 

NA 

NA 

NA 

51.9 

0.01 U 

(001 U) R 

NA 

NA 
^;40.403'^.>:X 

0 0O5 U 

9.45 
0.0149 

NA 

NA 

2 U 

NA 

NA 

NA 

NA 

0.02 U 

NA 

0.05 U 

133 

2 U 1 

Creek Water « 

110700098 

11/7/2000 

10 U 

10 U 

10 U 

10 U 
t o u 
10 u 

10 U 

10 U 

10 u 

25 U 

10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

10 u 
10 u 

10 u 
10 u 

10 u 
25 U 
10 U 

10 U 

10 U 
10 u 

25 U 

25 U 

25 U 

10 U 

10 U 
25 U 

10 11 
10 U 

25 U 
10 U 

10 U 
10 U 

t o u 

10 U 

10 U 

10 U 

25 U 

0.1 U 

0.06 U 

0.01 U 

0.0618 

0.005 U 

0.005 U 

58.3 

0.01 U 

0.01 U 

0.05 U 

0.02 U 

0.143 

0.005 U 

9.88 

0 0129 

0.0003 U 

0.04 U 

2 U 

0.005 U 

0.01 U 
13 4 

0.01 U 

0.02 U 

0.05 U 

0.234 

164 

2 U 

050201131 

S/2/2001 

NA 

NA 

10 U 
NA 
NA 

t o u 

NA 
NA 

10 U 

25 U 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

25 U 

10 U 
10 U 

10 U 
NA 
NA 

NA 

NA 

NA 
10 u 

25 U 
NA 

NA 

25 U 

NA 

10 U 
NA 

NA 

NA 

NA 

10 

25 

NA 

NA 

001 U 

NA 

NA 

NA 
53.4 

0.01 u 

(0.01 U) R 

NA 

NA 

047 

0005 U 

9.21 

0.0216 

NA 

NA 

2 U 

NA 

NA 

NA 

NA 

0,02 U 

NA 

O306 

135 

2 U 

Creek Water 44 

II0700097 

II/7/20OO 

10 U 

10 U 

10 U 

10 U 
10 U 
10 U 

10 U 

10 U 

10 U 

25 U 

10 U 
t o u 

10 U 

10 U 

10 U 

10 u 
10 u 

10 u 

10 u 
10 u 
10 u 

25 U 
10 U 

10 u 
10 u 
10 u 

25 U 

25 U 

25 U 

10 U 

10 U 
25 U 
10 U 

10 U 

25 U 
10 U 

10 U 
10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

0 1 U 

0.06 U 
OOl U 

O0693 

0.005 U 

0.005 U 

59.1 

0.01 U 

0,01 U 

005 U 

0.02 U 

0151 

0.005 U 

10.8 

0 0184 

0,0003 U 

0,04 U 

2 U 

0,005 U 

0,01 U 

16 2 

0.01 U 

0.02 U 

0 05 U 

017 

169 

2 U 

050201132 

5/2/2001 

N A 

NA 
9.5 U 

NA 
N A 

9.5 U 

NA 

NA 

9.5 U 

24 U 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
24 U 

9.5 U 

9.5 U 
9.5 U 

NA 
NA 

NA 

NA 

NA 
9.5 U 
24 U 

NA 
NA 

24 U 
NA 

9.5 U 

NA 

NA 

NA 

NA 
9.5 U 

24 U 

NA 

NA 
OOl U 

NA 

NA 

NA 

56.6 

0.01 U 

(0.01 U) R 

NA 

NA 
r , ;a344, , ! 

O0O5 U 

9,99 

0,0206 

NA 

NA 

2 U 

NA 

NA 

NA 

NA 

O02 U 

NA 

0442 

140 

2 U 

Maximum 

Cone 

10 U 

lOU 

10 u 
10 u 
10 u 

lOU 

t o u 
10 u 

10 u 

26 U 

lOU 

10 u 
10 u 

lOU 

10 u 

10 u 

lOU 
10 u 

10 u 
10 u 

10 u 
26 U 
lOU 

10 u 
l O U 

10 u 
25 U 

25 U 

25 U 

10 U 

10 U 
26 U 

10 U 
lOU 

26 U 
10 U 

10 U 
10 U 

lOU 

10 U 

lOU 

10 U 

26 U 

0 1 U 

0 06U 
0.01 U 

00693 

0,005 U 

0,005 U 

59.6 

0.01 U 

0,04 U 

0 0 5 U 

0 0 2 U 

047 

0.005 U 

108 

O0216 

O0003U 

0.04 U 

2 U 

O0O5U 

0,01 U 

16.2 

OOl U 

002 U 

0.05 U 

0,442 

2701 

2UJ 

Minimum 

Cone. 

10 U 

10 u 
9.5 U 
10 U 
10 U 

9.5 U 

10 U 

10 U 

9.5 U 

24 U 

10 U 

lOU 

• 10 U 

10 U 
10 U 

10 U 
lOU 
10 u 

lOU 

10 u 
lOU 
24 U 

95 U 

9.5 U 
9.5 U 
lOU 
25 U 

25 U 

25 U 

10 U 

9,5 U 
24 U 

1011 
lOU 

24 U 
lOU 

9,5 U 
lOU 

10 U 

lOU 

lOU 

9,5 U 

24 U 

0 1 U 

0,06 U 
0,01 U 

0,0618 

0:005U 

0.005 U 

51.8 

0.01 U 

(0.01 U) R 

0.05 U 

0,02 U 

0,126 

0,005 U 

9,21 

0 0115 

0,0003 U 

0,04 U 

2 U 

O005U 

OOl U 

13,4 

0,01 U 

0.02 U 

O05U 

0 05U 

133 
2U1 

I I\<^.4.^nul11| rRITHKaf K<>iCw>i«NI-t.>Mii<rMi>fIN.\l.)li:n)liTO 400234 
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TABLE 4-13 

ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES FROM CATTARAUGUS CREEK 

Peter Cooper Site 
Gowanda, New York 

G E O M A T R I X 

Page 3 of 3 

Constituent' 

Chloride 
Femsus Iron 
Nitrate Nitrogen 
Sulfate 
Total Alkalinity 
Total Dissolved Solids 
Total Hardness 
Total Kjeldahl Nitrogen 
Total Organic Carbon 
Total SuITide 
Total Suspended Solids 

rield Measured Parameters 
ronduclivity (uS/cm) 
Dissolved Oxygen (ppm) 
FetTous Iron (mg/1) 
Oxidation Reduction Potential (mV) 
pH (pll iinhs) 

Temperamre ("C) 
Turbidity (NTU) 

Surface Water 
Criteria ' 

-
-
-
-
~ 
2 

-

-
-

Creek Water 41 
110700101 
11/7/2000 ' 

24 
NA 

1.78 
28.8 
167 
254 
191 

0308 
1.975 U 

l U 
1.3 

440 
NA 
NA 
30 

8.52 

165 
2.43 

050201134 

5/2/2001 

264 
NA 

1.07 
248 
270 J 
216 
166 

0.345 
1.665 

2U1 
6.6 

350 
NA 
NA 
-40 
8.5 

144 
NA 

Sample Locolion, Identification, and Date Collected' 
Creek Water 42 

110700100 
11/7/2000 

22.9 
NA 

1.81 
27.6 
166 
250 
198 

0.412 
1.8875 

l U 
1.6 

390 
9.8 
NA 
35 

8.3 

7.9 
NA 

050201130 
5/2/2001 

27 
Ol U 

1.11 
25.9 
133 
221 
164 
02 U 

1.6525 
2 

7.1 

340 
NA 

0 
-60 

8.42 

14.4 
NA 

Creek Water 43 
110700098 

iinnooo 
23.4 

NA 
1.81 
27.5 
164 
249 
195 

0.417 
2.135 

l U 
1.3 J 

320 
8.65 
NA 
35 

8.31 

7.8 
5.18 

050201131 
5/2/2001 

27.1 
NA 

1.07 
24.9 
135 
216 
161 

0445 
1.675 

2UJ 
8.2 

340 
NA 

0 
-60 
8.4 

14.4 
NA 

Creek Water 44 
110700097 
11/7/2000 

28.7 
NA 

1.9 
28,5 
169 
255 
200 

0.344 
19875 

l U 
1.9 

340 
13.6 
NA 

-5 
8.36 

5.3 
4.14 

050201132 

snnooi 
46.9 

NA 
1.12 

28 
140 
264 
175 

0648 
1.7225 

2UI 
4,9 

390 
NA 

0 
-45 
8,5 

14,4 
NA 

Maximum 
Cone 

469 
OIU 

1.9 
28.8 
270 J 
264 
200 

0.648 
2.135 
2U] 
8.2 

440 
13.6 
0 
35 

8.52 

16.5 
5,18 

Minimum 
Cone. 

22,9 
0,1 U 
1,07 
24,8 
133 
216 
161 
02 

1.6525 
l U 
1.3J 

320 
8.65 

0 
-60 
8.3 

5.3 
2.43 

N o t e : 

1. Sunr t c loca lk** pTOvidtd o« P U u 1. 

1. D i u qulir»cai*MU refkcl 100% J ^ u valiJitkMi pcxfotmtd by D«u Vil iJ j i ion S c r v k n . 

"i. Surface w a t a a i u t i t for C l a n A. A-S . AA. AA-S. B . C 6 « h wale* Rih piopof t tom u provided la DivisKM of W«ict Techaical and Ojienlioaat 

Series (1.1-1 >. Ambicai ^ U c r C ^ t i r y StanJaril iaBd Giiidaacc Values Asd Cioand wafer EiTtacnl UnutJ t ioas .Ociabef 22. 1993. rcisEOMlJuac t 9 9 8 . 

• Values u t t guidance values. 

4 . pH ikpcRdcal crileria: ftH ^ 8.3 was uteil •• c a l n l a l e Pcpiachloropbcnol g u i d u c e vatue 

5. HunlnessJcpcadcnir r i icr ia , Haidncss value of IBl ppm wai ased, 

6. Tou l Anwnonia cakula ieJ *tih tbe (T) or (TS) Spccificalioos (most conservative) using M • v e n g e pH of 8,4 (Nov) and 8.5 <Apr) m l average lemp of 9.4 *C (Nov) and 14.4 'C (Apr). 

T.TTie YSl&00) tL was nseil in the Novenil>ei and May umpliBg events (ot icmpnanirc . pH. ipcciriccfecihcal coflducuncc. dissolved o x y g n . u d red OK poles iia( (acasuiemniis 

FcnoKi irfM was fieU mcani f t l with the HACHia-R fieW kit (for QC. 1 0 ^ w m tent to anatyiical UboraUo'^ 

Turbidity rncasorancnu were colkcied with the TURB20ZO meier during tbe t*>veinl>ef sampliag c v m u . 

NA = a m aaalyzetl 

(valaes) = iiboraiofy reponeJ value prior to data val idai im. 

rog/|s mi l l ignins per litci 

N T U - Nephelometric Turbidify U«il 

nS/cm * micTOsicmens per czniifncier at 25°C. 

- c ind io ies gvidajicc value docs BOI eusL 

piHn 3 [ u m per millioa 

mV a mJIlivolls 

J 3 indicates aa estimaled valnc. 

U 3 taJt iaies axnpoaniJ w u aol dcttcicd. 

Re iadicaics value was rejected by data validator. 

UJ s iiidicaies coapound was BW detocled above ibe lisied •tclection limH. 

However, the Tcpailed quanuui ioa limii is approxinute u d may M taty 

BOI icpRscal Ibe actoal limit of q«anii(iation necessary lo accaiately 

and precisely mcasuic the n>inpo«nd in die ta«iiple. -

- s in<\icatcs value does aoi eiusL 

'••''•^'"•^jrjt-'. • J i c a l e * exceedance of unface waler criteria. 

^ 

I tinnioiUXUni PRfGnrnp ri^ci Coufwi NPL*i KfamVISAL «En>»1 iSu^itit'Ki <FiiJl>T>te t-tf «-r«r » . ia FINAL 400235 
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TABLE 4-14 

ANALYTICAL RESULTS FOR WETLAND SEDIMENT SAMPLES 

Peter Ctktper Site 
Gowanila, New York 

I Constituent^ 

IVolatile Organic Compounds, 
^nilligrams per kUogram 

Benzene 

Chlorobenzene 

1.2-dichlorobenzene 

|l.4-dichlorobenzene 

Ethylbenzene 
m/p-Xylene 

o-Xylcne 

Toluene 

Metals, milligrams per kilogram 

Arsenic 
Chromium 
Hexavalent Chromium 

Zinc 

Other 

Percent Solids, % 

pH 
Total Organic Carbon, % 

Sediment/Soil Criteria ̂  

NYSDEC 

Sediment 

Criteria 

-
~ 
-

-

6 

26 

_ 
120 

— 
-

TAGM 

0.06 
1.7 

7.9 
8.5 

5.5 
1.2 

1.2 

1.5 

Eastern 

USA 

3-12 
1.5-40' 

-
9-50 

_ 

Rec. SoU 

Objective 

7.5 or SB 
10 or SB 

0.2 

-
-

Region 9 

PRGs 

1.5 
54 

370 

8.1 

230 

-
520 

2.7 

450 
64 

100.000 

-

Sample Location, Identificatwn, and Date Collected' 

WSS-l 

101000047 

10/ioaooo 

0.0065 J 
0.0120 U 

0.0120 UJ 

0.0120 UJ 

0.0015 J 
0.0082 J 

0.0027 J 
0.0120 

7.4 

6.5 

5.07 U 

45.7 

78.9 
8.17 

0.29 

WSS-2 

101000048 

10/10/2000 

0.0085 J 
0.023 UJ 

0.023 UJ 

0.023 UJ 
0.0034 J 

0.015 J 

0.0O44 J 
0.018 J 

5Hr6;3S;i: 
4 4 9 

7.12 U 

- « i 2 2 7 - ? ' ^ ' i 

56.2 

7.56 
3.4 

WSS-3 

101000049 

10/10/2000 

0.0037 J 
0.0063 UI 

0.0063 UJ 

0.0063 UJ 

0.0009 J 
0.0044 J 

0.0013 I 
0.0066 J 

8.7 

11.8 

5.35 U 
~ .,69:8 '^'. 

74.8 
7.68 
1.50 

WSS-4 

101000050 

10/10/2000 

0.0058 J 

0.013 UI 

0.013 UI 

0.013 UJ 

0.013 UJ 
0.0058 J 
0.0017 J 

0.011 J 

8.5 
28.4 

5.29 U 
!>*.. 80.55fav 

75.6 
7.76 

1.70 

WSS-5 

lOlOOOOSl 

10/10/2000 

0.005 J 
0.014 UJ 

0.014 UJ 

0.014 UJ 

0.014 UJ 
0.006 J 

0.0019 J 
0.0082 J 

9.4 

30.6 

5.43 U 
v.; ;74.9 ;>v^ 

73.6 
7.48 

1.90 

WSS-6 

101000052 

10/10/2000 

0.004 J 
0.018 U] 

0.018 UJ 

0.018 UJ 

0.018 UJ 
0.0053 J 

0.018 U 
0.0082 J 

10.7 

31.2 

5.87 U 

•";;;92.5niy ' 

68.2 
7.74 

2.70 

WSS-7 

101000054 

10/10/2000 

0.0068 J 
0.012 U 

0.012 U 

0.012 U 

0.0014 J 
0.0083 I 

0.0023 I 
0.011 J 

5.2 
8.9 

4.68 U 
5SS 

85.5 

7.91 
0.290 

WSS-S 

101000055 

10/10/2000 

O.0O82 J 
0.014 U) 
0.014 UJ 

0.014 UI 

0.0021 J 
0.011 J 

0.0033 ] 
0.015 J 

5.6 
13.7 

5.55 U 

i i i • t s ; 6 - : v i 

72.1 

7.47 
1.50 

WSS-9 

101000056 

10/10/2000 

0.0035 J 
0.023 UJ 
0.023 UJ 

0.023 UJ 

0.023 UJ 

0.023 UI 

0.023 UJ 
0.016 J 

9.9 
17.2 

6.34 U 

; , . 2 9 0 : ; j i 

63.1 

7.30 

3.80 

WSS-10 

10100057 

10/10/2000 

0.0026 J 
0.017 UJ 
0.017 UJ 
0.017 UJ 

0.0033 J 

0.017 UJ 

0.017 UJ 
0.0041 J 

8.6 

::::::;S5;3i«v 
5.81 U 
110 

68.8 
6.92 

4.40 

Maximum 

Cone. 

0.0085 J 

0.023 UJ 
0.023 UJ 
0.023 UI 

0.023 UJ 

0.023 UJ 
0.023 UJ 
0.018 UJ 

16.3 
55.3 

7.12 U 
290 

85.5 
8.17 

4.4 

Minimum 

Cone. 

0.0026 J 
0.0063 UJ 

0.0063 UJ 
0.0063 UI 

0.00O94J 

0.0044 J 

0.0013 J 
0.0041 J 

5.2 
6.5 

4.68 U 
45.7 

56.2 
6.92 

0.29 

Notes: 

1. Sample locations provided on Plaie I. 

2. Data quaUfications reflect 100% dau validation performed by D«a Validaiion ServKCS. 

3. Soil criteria from NYSDEC Division of Technical and Administrative Guidance Memorandum #4046 (TAGM) and U.S.EPA. Region 9 Prdiminary Remediation Golas (PRGs) for 

Industrial Soil (October 2002). 

Sediment criteria from NYSDEC Tectinical Guidance for Screening Contaminated Sediments, Division of Fish and WIdlife. 

*• A New York State Background value 

J = indicates a laboratory estimated value or estimated as a result of data validation. 

U = indicaics compound was not detected al or ^x)ve the lisied detection limit. 

UJ = indicates compound was not detected above the listed detection limit. 

However, the rcponed quantitation limit is approximate and may or may not 

represent the actual limit of quantitation necessary to accurately and precisely 

measure the compound in the sample-

SB = Site Background 

~- = indicaics value does not exist. 

:"i'5*r>.-,-:v.'V-;. indicates exceedance of upper range of US Eastem Soils. 
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TABLE 4-lS 

ANALYTICAL RESULTS FOR CATTARAUGUS CREEK SEDIMENTS 

Peter Cooper Sile 
Gowanda, New York 

G E Q I V I A T I ^ I X 

Page 1 of 3 

ConstUuems 

Volatile Organic Compounds, 
milligrams per kilogram 

Acelone 

Benzene 
iBromodichloromethane 

Bromoform 

Bromomelhane 

2-Buiaiione(MEK) 

Methyl ten-Bulyl Ether 

|Carbon Disulfide 

|Carbon Tetrachloride 

IChlorobenzene 

[chloroethane 

Chlorofonn 
[Chloromethane 

1,2-Dibromo-3-Chloropropane 

iCyclohexane 
[Dibromochloromelhane 

[l.7.Dibromoethane 

j 1,2-Dichlorobenzene 

11.4-Dichlorobenzene 

|l.3-Dichlorobenzene 
iDichlorodifluoromelhane 

|l,I-Dichloroelhane 

|l.2-Dichloroethane 

ll.l-Dichloroelhene 

Itrans-l ,2-Dichloroethene 

Icis-1,2-Dichloroethene 

11,2-Dich)oropropane 

Itrans-1,3-Dichloropropene 

|cis-1,3-Dichloropropene 

Ethylbenzene 

|2-Hexanone 

Isopropylbenzene 

1 Methyl Acetate 

Methylcyclohexane 

Methylene Chloride 

4-Melhyl-2-Pentanone 

Styrene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

11,2,4-Trichlorobenzene 

11,1,1-Trichloroethane 

|l,l,2-Trichloroe!hane 

ITrichloroethene 

|Trichlorofluoromethane 

1,1,2-Tricliloro-1,2,2-Trinuoroethane 

Vinyl Chloride 

|m-/p-Xylene 

|o-Xylene 

Sediment 

Criteria ' 

Sample 

Creek Sed til 

110700096 

11/7/2000 

0.024 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.01 J 

0.017 U 

0.017 U 

0.017 V 
0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 VJ 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 V 

0.0059 J 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

Location, Identification, and Dale Collected' 

Creek Sed. #2 

110700095 

11/7/2000 

0.078 

0.0025 J 

0.012 U 

0.012 U 
0.012 U 

0.0095 J 

0.012 U 

0.025 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.0045 J 

0.012 U 
0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

O.0O35 J 

0.012 U 

0.012 U 

0 012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

O.0O72 ] 

0.012 U 

O.0O25 J 

0.012 U 

0.012 U 

0.012 U 

0.0068 J 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.012 U 

0.0027 J 

0.012 U 

Creek Sed. #3 

110700093 

11///2000 

0.019 

0.0015 J 

0.011 U 

0.011 U 

0.011 U 

0.011 U 

0.011 U 

0.019 

0.011 U 

0.011 U 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.0022 J 

0.011 U 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.0033 J 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.0045 J 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.011 u 

0.0015 J 

0.011 u 

Creek Sed. #4 
110700092 
iinr2ooo 

0.022 
0.0014 J 
0.011 u 
0,011 u 
0.011 u 
0.011 u 
0.011 u 
0.02 

0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 

0.0022 J 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 

0.0034 J 
0.011 u 
0.011 u 

• 0.011 u 
0.011 u 
0.011 u 

0.0041 J 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 
0.011 u 

0.0015 J 
0.011 u 

Maximum 

Cone. 

0.078 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.025 

0.017 U 

0.017 U 

0.017 U 
0.017 U 

0.017 U 
0.017 U 

0.017 U 
0.017 U 

0.017 U 

0.017 U 
0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.0068 J 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

0.017 U 

Minimum 

Cone. 

0.019 

0.0014 

0.011 

0.011 

0.011 

0.0095 J 

0.011 

0.01 

0.011 

0.011 

0.011 

0.011 

0.011 

0.011 U 
0.0022 

0.011 

0.011 U 

0.011 U 

0.011 u 

0.01 l U 

0.011 

0.011 u 

0.011 u 

0.011 u 

OOll 

0.0035 

0.011 u 

0.0 II 

O.OIl 

0.011 

O.OIl 

0.011 

0.011 

0.0033 

O.OIl 

0.0025 

0.011 

0.011 U 

0.011 

0.0041 

0.011 U 

0.011 u 

0.011 u 

0.011 

0.011 

O.OIl u 
O.OIl 

0.0015 

0.011 

400237 
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TABLE 4-15 

ANALYTICAL RESULTS FOR CATTARAUGUS CREEK SEDIMENTS 

Peter Cooper Site 
Gowanda, New York 

G E O M A T R I X 

Page 2 of 3 

ConstUuenIs ' 

Semi-Volatile Organic Constituents, 
\rnilligrams per kilogram 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anihracene 

Atrazine 

Benzaldehyde ; 

Benzo(a)anthracene 

lBenzo(a)pyrene 
Benzo(b)fluoranlhene 

Benzo(g,h,i)perylene 

!Benzo(k)fluoranlhene 

1,1-Biphenyl 

Butyl Benzyl Phthalate 

di-N-Butylphthalate 

[Caprolactam 

ICarbazole 

jhideno( 1,2,3-cd)pyrene 

4-Chloroaniline 
bis(2-chloroethoxy)melhane 

bis(2-chloroethyl)elher 

2-Chloronaphthalene 

2-Chlorophenol 

2,2-oxybis( 1 -chioropropane) 

Chrysene 

Dibenzo(a,h)anlhracene 

Dibenzofuran 

3.3-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

Dimethyl Phthalate 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-DinitroloIuene 

2,6-Dinilrololuene 

bis(2-ElhyIhexyl)phlhalate 

Fluoranthene 

Huorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Isophorone 

2-MethyInaphthaIene 

4,6-Dinitro-2-Methylphenol 

4-Chloro-3-MethylphenoI 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

2-Nitroaniline 

|3-Nitroaniline 

J4-Nilroaniline 

Sediment 

Criteria' 

Sample 

Creek Sed. #7 

110700096 

l in /2000 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 UJ 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 
0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

I U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 UJ 

0.4 U 

0.4 U 

0.4 U 

1 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

1 U 

1 U 

1 U 

Location, Identification, and Dale Collected' 

Creek Sed. #2 

7/0700095 

11/7/2000 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 UJ 

0.42 U 

0.42 U 

0.42 U 

0.42 Ll 

0.42 U 

0.42 U 

0.42 b 

0.42 U 

0.42 U 

0.42 U 
0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

l U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 UJ 

0.42 U 

0.42 U 

0.42 U 

1 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

I U 

1 U 

1 U 

Creek Sed #3 

110700093 

l i n /2000 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 UJ 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 VJ 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

I U 

0.4 U 

0.4 VJ 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 UJ 

0.4 U 

0.4 U 

0.4 U 

I U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

1 U 

1 U 

1 U 

Creek Sed tt4 

110700092 

Iinnooo 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 UJ 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 
0.41 U 

0.41 U 
0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

1 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

0.41 UJ 

0.41 U 

0.41 U 

0.41 U 

1 U 

0.41 U 

0.41 U 

0.41 U 

0.41 U 

1 U 

1 U 

1 U 

Maximum 

Cone. 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 
0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

1 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

1 

0.42 

0.42 

0.42 

0.42 
1 

1 

1 

Minimum 

Cone. 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0 4 
0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 
0.4 

0.4 

0.4 

0.4 

0.4 
0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

1 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

1 

0.4 

0.4 

0.4 

0.4 
1 

1 

1 

400238 
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T A B L E 4-15 

A N A L Y T I C A L R E S U L T S F O R C A T T A R A U G U S C R E E K S E D I M E N T S 

Pe te r Cooper Site 

G o w a n d a , New York 

l3EOrVlATmX 

Page 3 of 3 

\Consliluenls 

iNilrobenzene 

|2-Niirophenol 

4-Nitrophenol 

[n-Nitrosodiphenylamine 

di-n-Octyl Phthalate 

[Pentachlorophenol 

[phenanthrene 

Phenol 

|4-Bromophenyl-Phenylether 

U-Chlorophenyl-Phenylether 

|n-Nitroso-di-n-Propylamine 

1Pyrene 

|2,4,6-Trichloiophenol 

[2.4,5-Trichlorophenol 

\Melals, milligrams per kilogram 

Aluminum 

lAntimony 

[Arsenic 

|Barium 

Beryllium 

[cadmium 

jCalcium 

[chromium 

Cobalt 
Copper 

[Hexavalent Chromium 

[iron 

Lead 

[Magnesium 

[Manganese 

[Mercury 

Nickel 

IPolasslum 

[Selenium 

Silver 

[Sodium 1 

[Thallium j 

[Vanadium I 

jZinc 

\others 

Percent Solids. % 

pH 

Total Organic Carbon, % 

Sediment 

Criteria' 

6 

26 

16 

20000 

31 

460 

16 

120 

1 Sample 

Creek Sed #1 

110700096 

iwaooo 
0.4 U 
0.4 U 

1 U 

0.4 U 

0.4 U 

1 U 

0.4 U 

0.4 U 

0.4 U 
0.4 U 

0.4 U 

0.4 U 

0.4 U 

I U 

4820 

6.9 UJ 

7.2 J 

31.5 
0.57 U 

0.57 U 

7490 

6.3 

5.7 U 

13.7 

4.8 U 

14400 

7.9 

3290 

250 

0.06 U 

12.6 

525 

1.1 

1.1 UJ 

333 

1.1 U 

10.9 

39.2 

83.3 

8.6 

0.1 U 

Location, Identification, and Dale Collected' 

Creek Sed #2 

110700095 

Iinnooo 
0.42 U 

0.42 U 

1 U 

0.42 U 

0.42 U 

1 U 

0.42 U 

042 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

0.42 U 

1 U 

4960 

7.5 UJ 
6.7 J 

36.1 

0.63 U 

0.63 U 
10500 

6.5 

6.25 U 

11.3 

5.05 U 

18100 

9.2 

3240 

356 

0.06 U 

13.6 

591 

0.71 

1.3 UJ 

226 

1.3 U 

12.3 

40.2 

79.2 

8.2 

0.1 U 

Creek Sed. it3 

110700093 

Iinnooo 
0.4 U 

0.4 U 

1 U 

0.4 U 

0.4 U 

I U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

0.4 U 

1 U 

5730 

7 U J 

7.1 J 

38.6 

0.58 U 

0.58 U 
11700 

7.1 

6.7 

13.9 

4.85 U 

16900 

8.8 

3160 

401 

0.06 U 

15.5 

617 

0.58 U 

1.17 UJ 

240 

1.2 U 

12.2 

47.1 

82.5 

8.21 

0.1 U 

Creek Sed tl4 

110700092 

Iinnooo 
0.41 U 

0.41 U 

1 U 

0.41 U 

0.41 U 

I U 
0.41 U 

0.41 U 

0.41 U 

0.41 U 
0.41 U 

0.41 U 

0.41 U 

I U 

6160 

7.04 UJ 

9.6 J 

41.4 

0.59 U 

0.59 U 

5080 

8.6 

7.5 

14.8 

4.93 U 

18400 

9.8 

3350 

246 

0.06 U 

18.2 

786 

0.59 U 

1.2 UJ 

201 

1.17 U 

13.8 

52.8 

81.2 

8.18 

0.1 U 

Maximum 

Cone. 

0.42 

0.42 

1 

0.42 

0.42 

1 
0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

0.42 

1 

6160 

7.5 

9.6 
41.4 

0.63 

0.63 
11700 

8.6 

7.5 
14.8 

5.05 

18400 

9.8 

3350 

401 

0.06 

18.2 

786 

1.1 

1.3 

333 

1.3 

13.8 

52.8 

83.3 

8.6 

0.1 

Minimum 

Cone. 

0.4 

0.4 

1 

0.4 

0.4 

I 
0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

1 

4820 

6.9 

6.7 

31.5 

0.57 1 
0.57 

5080 

6.3 

5.7 

11.3 

4.8 

14400 

7.9 

3160 

246 

0.06 

12.6 

525 

0.58 

l.I 

201 

1.1 

10.9 

39.2 

79.2 

8.18 

O.I 

Notes: 

1. Sample locations provided on Plate 1. 

2. Data qualifications reflect 100% data validation performed by Data Validaiion Services. 

3. Guidance values from NYSDEC Technical Guidance for Screemng Contaminated Sediments, Division of Fish and Wildlife 

J = indicates an estimated value. 

U = compound was not detected ai or above the listed detection limit. 

UJ = indicates compound was not detected above the listed detection limit. 

However, the reported quantitation limit is approximate and nuiy or may 

not represent ihe actual limit of quantiiialion necessary to accurately 

and precisely n>t:asure the compound in the sample. 
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\ i ^ , (̂ : S^.<iiv4«^^ 1 ̂ 0JJOC), fr<^^.'sM- \ S '.i Cî dE-- i 1..., 
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s 

O i ^ 

E-j: i5;^:/ :o 
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PLAN VIEW: 

SCALE: 1 INCH = 100 FEET 
SCALE IN FEET 
(approximate) 

APPROX. DEPTH = 5 FBGS 
APPROX. VOLUME = 5,800 CY 
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B4 - MWFP-3 Subarea Volume 
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IMPACTED AR&A 
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TOt̂ AL AREA = 

TOTAL 
TOTAL 

TOTAL 

VOLUME 
VOkUME 

VOLUME 

'820 SF 
963 SF 

= 9 6 3 ' 
= 3852 

\ 

+ 143 

5F X 4 
CF 

= 143 CY •- , 

S F \ 

FBGS 

%c 

\ 

A R E A \ = f43 SF \ ^^^ 

\ 

FORMER MANUFACTURING 
PLANT AREA 

\ \ 
% 

\ \ \ % . 

\ . 
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• y . \ 
' ^ v 

\ 

N 20' 
\ 

><). 

0' ''y \̂ % 
\ . S C A L E ^ I JNCH = 20 F E E % ^ \ \ 

^ . 

\ \ \ 

LEGEND 

MWFP-3S ^ 

B - 7 4 

0.1 oor 

GROUNDWATER MONITORING WELL 

GEOPROBE LOCATION WITH TOTAL VOC 
CONCENTRATION (MG/KG) 

AREAL EXTENT OF VOC IMPACTED SOIL 
AS PER HEADSPACE DETERMINATIONS 
MEASURED IN THE FIELD 

APPROXIMATE AREA = 820 SF 
APPROXIMATF. THICKNESS = 4.0 FBGS 
APPROXIMATE VOLUME = 3280 CF 
APPFKlXIMATE VOLUME = 121 CY 

AREAL EXTENT OF VOC IMPACTED SOIL 
AS PER LABORATORY At^LYTICAL RESULTS 
EXCEEDINKS NYSDEC TAGM #4046 SOIL CLEANUP 
OBJECTIVES 
(SEE TABLE B4 FOR ANALYTICAL RESULTS]) 

APPROXIMATE AREA = 189 SF 
APPROXIMATE THCKNESS = 4.0 FBGS 
APPROXIMATE VOLUME = 756 CF 
APPROXIMATE VOLUME = 28 CY 

LOCATION 

B-1 

B-2 
B-3 

B-4 

B-5 

B-6 
B-7 

B-8 

B-g 
B-10 

B-11 
B-12 

B-13 

B-14 

B-15 

B-16 

HEADSPACE 

DETERMINATIONS (PPM) 
0.0 

0.0 

0.0 

0.0 

0.0 

0 0 
3.7 

24.5 
0 0 

0.0 
31.7 

0.5 

223 

0.0 

0.0 

0.0 

SITE MAP: PLAN VIEW 
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• » ! l^tN\.iiMARK 

ENVIRONMCNTAL 
ENCINF.ERINC 6 
SCIENCE. I 'LLC 

« 
TABLE 34 

SUMMARY OF SOIL ANALYTICAL RESULTS 

PETER COOPER LANDFILL NPL SITE 
GOWANDA, NEW YORK 

O 
O 
M 

o 

Parameter B-1 
(2.0.4.0n)g») 

B-2 
(2.0-4.0 (bgs) 

B-J 
(2.0 - 4.0 (bgs) 

B-4 
(2J) - 4.0 (bgi) 

Blind 
Duplicate 

B-4 
(2.0 - 4.0 Ibga) 

B-4 
(0.5 -1.5 fbgs) 

B-7 
(0.5 -1J fbgs) 

B-9 
(0.5 - 1J fbgs) 

B-IS 
(0 J -1.5 fbgs) 

B-16 
(0.7-1.1 fbgs) 

NYSDEC 
TAGM 4046 

(ppm) 

TCL Volatile Organic Compounds (VOCs) - mg /kg ' 
Acetone 

Benzene 

2-Butanone (Methyl ethyl ketone) 

Cftrbon disulfide 

Carbon tetrachloride 

Chloroform 

Cyclohexane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

Ethylbenzene 

2-Hexanone (MBK) 

Cumene (isopropylbenzene) 

Methyl acetate 

Methylcyclohexane 

Methyl isobutyl ketone 
(MIBK, 4-Methyl-2-Pentmone) 

Tetrachloroethylene (PCE) 

Toluene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichlotoethane 

Tachloroeth)4ene (TCE) 

m,p-Xylenes 

o-Xylene 

; » T p T A t V p C s 

;r HEADSPACE DETERMINATION (ppm) 

0.02 

0.0029 J 

0.003 J 

0.0055 J 

1.9 

0.041 

0.0025 J 

0.0014 J 

1.9763 

0.0 

0.023 

0.017 

0.018 

2.9 

0.001 J 

0.031 

0.0O74J 

2.9974 

0.0 • 

0.031 

0.0095 

0.0049 J 

0.0025 J 

0.11 

0.014 

0.0039 J 

0.0097 

0.0036 J 

0.1891 

0.0 

0.029 

0.004(5 J 

0.004 J 

0.008 J 

0.003 J 

0.0021 J 

0.0017J 

0.0017J 

0.0031 J 

0.039 

0.0015J 

0.023 

0.0011 J 

0.0049 J 

0.1267 

0.0 

0.02J 

0.0033 J 

0.0045 J 

0.017 

0.014 

0.0042J 

0.011 

0.0024 J 

0.017 

0.075 

0.0071 J 

0.036 

0.0017 J 

0.0048 J 

0.0036 J 

0.2246 

- ^ 

0.019 B 

0.018 

0.0044 J 

0.0033 J 

0.026 

0.0707 

0.0 

0.014 

0.0085 J 

0.015 

0.0011 J 

0.044 

0.016 

0.0026 J 

0.1001 

3.7 , 

0.15J 

0.0024J 

0.015 

0.0017 J 

0.021 

0.014 

0.0052 J 

0.0019 J 

0.0016 J 

0.0086 J 

0.45 J 

l . l j 

0.0092J 

15 

3.7 

0.0035J 

0.098 

0.0046 J 

S 

0.0037 J 

y,'2&S»04'i'. 

0.0 

0.036 

0.0026 J 

0.0039 J 

0.0011 J 

0.0028 J 

0.0058 J 

0.003 J 

0.0011 J 

0.0017J 

0.0024 J 

0.0023 

0.0627 

.0.0 

0.021 

0.00096 J 

0.0021 J 

0.031 

0.0016J 

0.0016 J 

0.05826 

' 0.0 

0.2 

0.06 

0.3 

2.7 

0.6 

0.3 

8.5 

1.6 

5.5 

-

-

1 

1.4 

1.5 

3.4 

0.8 

0.7 

1.2 

10 

• -

Notes 
1. 
2. 
3. 
4. 
5. 

J = inicates an estimated value. 
Analytical results were icpoited in ug/kg and converted to mg/kg fbi comparison to the NYSDEC TAGM 4046 values. 
NYSDEC Technical and Administiative Guidance Meznomndum ^AGM) #4046 Recommended Soil Cleanup Objectives, January 1994. 
A blank value indicates ^ con^iound vas not detected above labozatory reporting limit. 
Headspacc detenninations veie pezfonned in the field with a caHbiated photoionizatton detector equqjped with a 10.6 eV lamp. 

= Indicates vahie has exceeded die NYSDEC TAGM #4046 Recommended Soil Cleanup Objective vahie. 
: Indicates vahie has exceeded the NYSDBC TAGM #4046 Recommended Soil Cleanup Objective vahie (or total VOCs. 

Table B4; Smnnuiy of Soil Analytical Results - revised July 2004 Page 1 of 1 
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E-Plus Analysis 

Summaiy Report 

Landfill: Peter Cooper Gowanda - Inactive Landfill Area 

Design Scenario: <Scenario Name> 

Author: BCH 

Date: January 2004 

Analyses performed using E-Plus Version 1.0 are considereid preliminary and are to be used for guidance only. It is 
imperative that a detailed final feasibility assessment be conducted by qualified landfill gas recovery and utilization 
professionals prior to preparing a design, initiating construction, purchasing materials, or entering into agreements to 
provide or purchase energy from a landfill gas project. 

f 
I 400262 
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Summary Results 

Based on the project definition, landfill characteristics, and financial assumptions provided, the following summary results 
are estimated: 

Project Start Year: 

Project Lifetime: 

Electricity Capacity: 

Average Electricity Price: 

Gas Sales Capacity: 

Average Gas Price: 

Financial Results: 

Net Present Value: 

IRR: 

Simple Payback: 

Capital Costs: 

O&M Costs: 

2004 

15 

0 kW for electricity sales 

$0.0000 per kWh, averaged over the life of the project 

447 MMBTU/year for gas sales 

$2.43 per MMBTU, averaged over the life of the project 

$- 314,497 

0 

9,999.9 years 

$316,113 

$ 36,593 per year, averaged over the life of the project 

These financial results include the costs associated with the gas collection and flaring system. As defined, the 
landfill does not trigger the recently promulgated NSPS/EG emissions control requirements using the Tier 1 
calculation method. 

Landfill Characteristics 

Open Year: 

Close Year: 

Current Year: 

Waste in Place: 

Waste Acceptance Rate: 

Depth: 

Area: 

Gas Generation and Collection 

Gas Generation from 1925 to 2039: 

Annual Average: 3 mmcf/year of methane 

11 mmcf/year of landfill gas 

Maximum: 7 mmcf/year of methane 

25 mmcf/year of landfill gas 

Gas Generation During the Project: 2004 to 2019: 

1925 

1970 

2004 

103,000 tons, in 2004 

2,584 tons per year, from current year onward 

14 feet, maximum during landfill lifetime 

5 acres, maximum during landfill lifetime 

Annual Average: 

Maximum: 

I 

Gas Collection Efficiency: 

1 mmcf/year of methane 

4 mmcf/year of landfill gas 

2 mmcf/year of methane 

6 mmcf/year of landfill gas 

85 percent 

C:\EPLUS\GOWANDA.TWF 400263 
1/23/2004 
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Financial Assumpt ions 

Project Start Year: 2004 

Project End Year: 2019 

Base Year for NPV Estimate: 2004 

Downpayment Percent: 

Loan Rate: 

Loan Period: 

Project Discount Rate: 

Marginal Tax Rate: 

Depreciation Method: 

Inflation Rate for Costs: 

Collect and Flare Costs: 

20 percent of total capital costs (remainder is borrowed) 

4 percent 

10 years 

12 percent 

35 percent 

Straight Line 

4.0 percent per year 

The costs associated with the gas collection and flaring system are included from the 
financial analysis. 

Project Configuration Summary 

Collection: 

Flare: 

Gas Treatment: 

Compression: 

Gas Enrichment: 

Electricity Production: 

Generation: 

Intertie: 

Sales 

Gas Production: 

Pipeline: 

Sales: 

Included 

Included 

Included 

Included 

Not Included 

Not Included 

Not Included 

Not Included 

Included 

Included 

Electricity Production and Sales Summary 

Total Capacity: 

Average Generation: 

Engine Load Factor: 

Average Electricity Price: 

OkW 

0 kWh/year over the life of the project 

0.00 percent over the life of the project 

$0.0000 per kWh, averaged over the life of the project 

Gas Production and Sales Summary 

( • 

Gas Sales Capacity: 

Average Gas Price: 

Average Production: 

447 MMBTU/year for gas sales 

$2.43 per MMBTU, averaged over the life of the project 

343 MMBTU/year over the life of the project 

C:\EPLUS\GOWANDA.TWF 400264 
1/23/2004 
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Price Analysis 

Electricity Price; To achieve an IRR equal to the project evaluation discount rate of 12 percent, an average electricity 
price of $30.0000 per kWh is needed, average over the life of the project (assuming that the price for gas sales, if any, 
remains as defined in the project specification). 

Gas Price: To achieve an IRR equal to the project evaluation discount rate of 12 percent, an average gas price of 

$30.00 per MMBTU is needed, average over the life of the project (assuming that the price for electricity sales, if any, 
remains as defined in the project specification). 

Environmental Benefits Analysis 

Annual Average Environmental Benefits From Recovering the Landfill Gas: 

Methane Emissions: 2.32 thousand tons avoided/year, averaged over the life of the project 

34.84 thousand tons avoided total during the project 

C02 Equivalent: 48.78 thousand tons avoided/year, averaged over the life of the project 

731.63 thousand tons avoided total during the project 

Annual Average Environmental Benefits From Generating Electricity from Landfill Gas: 

C02 Emissions: 0.00 thousand tons avoided/year, averaged over the life of the project 

0.00 thousand tons avoided total during the project 

8 0 2 Emissions: 0.00 thousand tons avoided/year, averaged over the life of the project 

0.00 thousand tons avoided total during the project 

Annual Average Environmental Benefits From Using Landfil l Gas Directly: 

C02 Emissions: 0.08 thousand tons avoided/year, averaged over the life of the project 

1.13 thousand tons avoided total during the project 

I 400265 
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LANDFILL METHANE 
OUTREACH PROGRAM 

Methane Flows 

t. 

i 
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I 

End of Year 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

C :\EPLUS\GOWANDA.TWF 

Total Waste 
tons 

2,290 
4,580 
6,870 
9,160 
11,400 
13,700 
16,000 
18,300 
20,600 
22,900 
25,200 
27,500 
29,700 
32,000 
34,300 
36,600 
38,900 
41,200 
43,500 
45,800 
48,100 
50,400 
52,700 
55,000 
57,300 
59,500 
61,800 
64,100 
66,400 
68,700 
71,000 
73,300 
75,600 
77,900 
80,200 
82,500 
84,800 
87,000 
89,300 
91,600 
93,900 
96,200 
98,500 
100,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 

Methane 
cf/hr 

40.2 
78.8 
115 
151 
185 
218 
250 
280 
310 
338 
365 
391 
415 
439 
462 
484 
506 
526 
546 
564 
582 
600 
616 
633 
648 
663 
677 
691 
704 
716 
728 
740 
751 
762 
772 
782 
792 
801 
810 
818 
826 
834 
842 
849 
856 
822 
790 
759 
729 
701 
673 
647 
621 
597 
573 
551 
529 
509 
489 
469 
451 
433 
416 
400 
384 
369 
355 
341 

Landfill Gas 
cf/hr 

134 
262 
386 
505 
619 
729 
835 
936 

1,030 
1,120 
1,210 
1,300 
1,380 
1,460 
1,540 
1,610 
1,680 
1,750 
1,820 
1,880 
1,940 
2,000 
2,050 
2,110 
2,160 
2,210 
2,250 
2,300 
2,340 
2,380 
2,420 
2,460 
2,500 
2,540 
2,570 
2,600 
2,640 
2,670 
2,700 
2,720 
2,750 
2,780 
2,800 
2,830 
2,850 
2,740 
2,630 
2,530 
2,430 
2,330 
2,240 
2,150 
2,070 
1,990 
1,910 
1,830 
1,760 
1,690 
1,630 
1,560 
1,500 
1,440 
1,380 
1,330 
1,280 
1,230 
1,180 
1,130 

N M O C (Tier 1) 
grams/hr 

55.3 
107 
157 
205 
250 
293 
334 
373 
410 
446 
479 
511 
542 
570 
598 
624 
649 
672 
695 
716 
737 
756 
774 
792 
809 
824 
840 
854 
868 
881 
893 
905 
916 
926 
936 
946 
955 
964 
972 
980 
988 
995 

1,000 
1,000 
1,010 
965 
917 
873 
830 
790 
751 
714 
680 
646 
615 
585 
556 
529 
503 
479 
455 
433 
412 
392 
373 
355 
337 
321 

1/23/2004 



1993 103,000 327 1,090 305 
1994 103,000 314 1,040 290 
1995 103,000 302 1,000 276 
1996 103,000 290 969 263 
1997 103,000 279 931 250 
1998 103,000 268 894 237 
1999 103,000 257 859 226 
2000 103,000 247 825 215 
2001 103,000 238 793 204 
2002 103,000 228 762 194 
2003 103,000 219 732 185 
2004 103,000 211 703 176 
2005 103,000 202 676 167 
2006 103,000 194 649 159 
2007 103,000 187 624 151 
2008 103,000 179 599 144 
2009 103,000 172 576 137 
2010 103,000 166 553 130 
2011 103,000 159 531 124 
2012 103,000 153 511 118 
2013 103,000 147 491 112 
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BENCHMARK 
E N V I R O N M F . M T A I . 
ENClNEtRlNC & 
SCieSCE. PLLC 

TABLE 1 

USEPA LANDFILL AIR EMISSIONS ESTIMATION MODEL OUTPUT 
USING E-PLUS (VERSION 1.0) 

FEASABIUTY STUDY 
PETER COOPER GOWANDA SITE 

GOWANDA, NEW YORK 

I 

End of 
Year 

1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

Total Waste 
(tons) 

2,280 
4,570 
6,860 
9,150 
11,400 
13,700 
16,000 
18,300 
20,600 
22,800 
25,100 
27,400 
29,700 
32,000 
34,300 
36,600 
38,900 
41,200 
43,400 
45,700 
48,000 
50,300 
52,600 
54,900 
57,200 
59,500 
61,800 
64,000 
66,300 
68,600 
70,900 
73,200 
75,500 
77,800 
80,100 
82,400 
84,600 
86,900 
89,200 
91,500 
93,800 
96,100 
98,400 
100,000 
103,000 
103,000 
103,000 

Methane 
(cf/hr) 

40.1 
78.7 
115.0 
151.0 
185.0 
218.0 
250.0 
280.0 
309.0 
337.0 
364.0 
390.0 
415.0 
439.0 
462.0 
484.0 
505.0 
525.0 
545.0 
564.0 
582.0 
599.0 
616.0 
632.0 
647.0 
662.0 
676.0 
690.0 
703.0 
715.0 
727.0 
739.0 
750.0 
761.0 
771.0 
781.0 
791.0 
800.0 
809.0 
817.0 
825.0 
833.0 
840.0 
848.0 
855.0 
821.0 
789.0 

Landfill Gas 
(cf/hc) 

133.0 
262.0 
386.0 
504.0 
618.0 
728.0 
833.0 
935.0 
1030.0 
1120.0 
1210.0 
1300.0 
1380.0 
1460.0 
1540.0 
1610.0 
1680.0 
1750.0 
1810.0 
1880.0 
1940.0 
1990.0 
2050.0 
2100.0 
2150.0 
2200.0 
2250.0 
2300.0 
2340.0 
2380.0 
2420.0 
2460.0 
2500.0 
2530.0 
2570.0 
2600.0 
2630.0 
2660.0 
2690.0 
2720.0 
2750.0 
2770.0 
2800.0 
2820.0 
2850.0 
2730.0 
2630.0 

NMOC (Tier 1) 
(grams/hr) 

55.2 
107.0 
157.0 
205.0 
250.0 
293.0 
334.0 
373.0 
410.0 
445.0 
479.0 
510.0 
541.0 
570.0 
597.0 
623.0 
648.0 
672.0 
694.0 
715.0 
736.0 
755.0 
773.0 
791.0 
808.0 
823.0 
838.0 
853.0 
866.0 
879.0 
892.0 
903.0 
915.0 
925.0 
935.0 
945.0 
954.0 
963.0 
971.0 
979.0 
986.0 
993.0 
1000.0 
1000.0 
1010.0 
963.0 
916.0 
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F.NVIRONMF.NT^I. 
ENCINCLRINC 8 
SCIENCE, PLLC 

TABLE 1 

USEPA LANDFILL AIR EMISSIONS ESTIMATION MODEL OUTPUT 
USING E-PLUS (VERSION 1.0) 

FEASABIUTY STUDY 
PETER COOPER GOWANDA SITE 

GOWANDA, NEW YORK 

I 

End of 

Year 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1 1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

Total Waste 

(tons) 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

103,000 

Methane 

(cf/hr) 

758.0 

728.0 

700.0 

672.0 

646.0 

620.0 

596.0 

573.0 

550.0 

529.0 

508.0 

488.0 

469.0 

450.0 

433.0 

416.0 

399.0 

384.0 

369.0 

354.0 

340.0 

327.0 

314.0 

302.0 

290.0 

278.0 

268.0 

257.0 

247.0 

237.0 

228.0 

219.0 

210.0 

202.0 

194.0 

187.0 

179.0 

172.0 

165.0 

159.0 

153.0 

147.0 

141.0 

135.0 

130.0 

125.0 

120.0 

Landfill Gas 

(cf/hr) 

2520.0 

2420.0 

2330.0 

2240.0 

2150.0 

2060.0 

1980.0 

1910.0 

1830.0 

1760.0 

1690.0 

1620.0 

1560.0 

1500.0 

1440.0 

1380.0 

1330.0 

1280.0 

1230.0 

1180.0 

1130.0 

1090.0 

1040.0 

1000.0 

967.0 

929.0 

893.0 

858.0 

824.0 

792.0 

761.0 

731.0 

702.0 

675.0 

648.0 

623.0 

598.0 

575.0 

552.0 

531.0 

510.0 

490.0 

471.0 

452.0 

434.0 

417.0 

401.0 

N M O C (Tier 1) 

(grams/hr) 

872.0 

829.0 1 

789.0 

750.0 

713.0 

679.0 

646.0 

614.0 

584.0 

556.0 

528.0 

503.0 

478.0 

455.0 

433.0 

411.0 

391.0 

372.0 

354.0 

337.0 

320.0 

305.0 

290.0 

276.0 

262.0 

249.0 

237.0 

226.0 

215.0 

204.0 

194.0 

185.0 

176.0 

167.0 

159.0 

151.0 

144.0 

137.0 

130.0 

124.0 

118.0 

112.0 

106.0 

101.0 

96.6 

91.9 

87.4 
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BENCHMARK 

F.NVIRONMF.NTAI. 
ENCINCCRINC & 
SCIENCE, PLLC 

TABLE 1 

USEPA LANDFILL AIR EMISSIONS ESTIMATION MODEL OUTPUT 
USING E-PLUS (VERSION 1.0) 

FEASABIUTY STUDY 
PETER COOPER GOWANDA SITE 

GOWANDA, NEW YORK 

End of 
Year 

2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 

Total Waste 
(tons) 

103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 
103,000 

Methane 
(cf/hr) 

115.0 
111.0 
106.0 
102.0 
98.6 
94.7 
91.0 
87.4 
84.0 
80.7 
77.5 
74.5 
71.6 
68.7 
66.1 
63.5 
61.0 
58.6 
56.3 
54.1 

Landfill Gas 
(cf/hr) 

385.0 
370.0 
356.0 
342.0 
328.0 
315.0 
303.0 
291.0 
280.0 
269.0 
258.0 
248.0 
238.0 
229.0 
220.0 
211.0 
203.0 
195.0 
187.0 
180.0 

NMOC (Tier 1) 
(grams/hr) 

83.1 
79.1 
75.2 
71.5 
68.0 
64.7 
61.6 
58.6 
55.7 
53.0 
50.4 
47.9 
45.6 
43.4 
41.2 
39.2 
37.3 
35.5 
33.8 
32.1 

Minimum 
Maximum 

Mean 

— 
— 
-

40.1 
855.0 
392.3 

133.0 
2850.0 
1306.2 

32.1 
1010.0, 
441.1 

RI Sludge Quantity (cubic yard) 
RI Sludge Density founds per cubic foot) 
RI Sludge Density (pounds per cubic yard) 

RI Sludge Density (tons per cubic yard) 
RI Sludge Quantity (tons) 

100,000 
76.4 

2062.8 
1.0314 

103,140 
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FIGURE 1 

METHANE VERSUS TIME 
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FIGURE 2 

LANDFIIX GAS VERSUS TIME 
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FIGURE 3 

NON-METHANE ORGANIC COMPOUNDS VERSUS TIME 
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FLOOD HAZARD BOUNDARY MAP H- 01 
FLOOD INSURANCE RATE MAP I- 01 

VILLAGE OF 
GOWANDA, 
NEW YORK 
CATTARAUGUS COUNTY 

ERIE COUNTY 

PANEL H&I-OI 

A 

3S^ 

SIS' 

5'' 

PAGE; 1 ;OF ; IMPRINTED 

EFFECTIVE DATE: 
JUNE 1. 1977 

COMMUNITY NUMBER: 
360075A 

V 

U.S. DEPARTMENT OF HOUSING 
AND URBAN DEVELOPMENT 
FEDERAL INSURANCE A P I M I M I C T D A - r i / - , M 
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ELEVATION REFERENCE MARKS 

REFERENCE 
MARK 

•RM 1 

.RM 2 

RM ' 3 

RM A 

RM :5 

RM- ' 6 

RM 7 

RM 8 . 1 

RM 9 

, RM 10 

• R M ' I I 

RM: i2 

. R M 1 3 

R M 1 4 

. RM 15 

R M 1 6 

RWn7 ' 

1 ELEVATION 
IN FT. (MSL) 

753.02 

768.28 

768.26 

792.23 

789.03 

756.39 

762.16 

784.05 

750:40 

763.21 

762.18 

770.82 

778.04 

778.19 

791.60 

801.69 

800.32 

DESCRIPTION OF LOCATION 

Union Street — two file marks on top of railing up 
stream side of bridge, 22 feet from right upstream 
bridge opening. 

Buffalo Street — chiseled square on sidewalk on up 
stream side of bridge, 3.5 feet f rom right end 

Intersection of Perry Street and Buffalo Street -
west flange bolt of fire hydrant, S.E. corner of in 
tersection. 

CONRAIL Bridge - top of 16p nail in R.R. bridge 
deck, at upstream right bridge opening. 

Cemetery Road - two file marks on top of 2 foot 
corregated metal pipe at left bank, 10 feet f rom up 
stream side of bridge. 

Aldr ich Street — painted arrow on right downstream 
side of bridge opposite the 11th guardrail post f rom 
the right end of the bridge, use bottom of bevel 

West Main Street, — chiseled square on top of the 
left upstream wing wal l , near head wal l . • 

I 

CONRAIL Bridge — filed arrow (JDainted red) on top 
of the steel downstreamhandrail, about 36 feiet from 
the left downstream bridge opening. 

North Water Street — two file marks on top of down
stream side of steel 1 girder over center of stream 

West Mam Street — two file marks on top of guardrail 
girder, at upstream side, over the center of the stream. 

Johnson Street - two file marks on the downstream 
side of the sidewalk 1 girder, at third guard post f rom 
right bridge opening. 

South Chapel Street -^ two file marks on top of the 
upstream side steel guardrail, highest one at center of 
the bridge. 

Jamestown Street — chiseled square on top of con
crete rail, upstream side near center of bridge. 

Small Concrete Dam - two file marks on top of the 
right upstream steel pil ing, at upstream side of crest 
of dam. 

Hil l Street - two file marks on top of steel plate 
(2' X 2' X 3/8") at right downstream side of bridge. 

CONRAIL Bridge - two file marks on 3/4" bolt 
head at fourth post f rom right upstream end of 
bridge. 

Private Bridge — first private bridge upstream f rom 
R.R. bridge, two file marks on top of downstream 
guardrail at center of bridge. 

ei£il \ u tSYMniiL 

ZOWEB 

ZONE DESIGNATIONS" WITH 
DATE OF IDENTIFICATION 
ie., 12/2/74 

Base Flood Elevation Line 
with elevation in feet 

Base Flood Elevation 
where uniform within zone 

ZONEB 

' 5?3-

(EL. 987' MSL! 

RM7 Elevation Reference Mark 

River Mile 

•EXPLANATION OF ZONE DESIGNATIONS 

Ml.5 

A f lood Insurance map displays the rone deslgnatlonB for a community 
according to areas of designated f lood hazards. The zone designations 
used by Fl A are: 

Zone Explanation 

A Areas of lOO-year f l ood ; base f lood elevations and 
f lood hazard factors not determined. 

AO Areas of 100-year shallow f looding; f lood depth 1 
to 3 feet; product of f lood depth (feet) and 
velocity {feet per second) less than 15. 

A1-A30 Areas of 100-year f lood; base f lood elevations and 
f lood hazard factors determined. 

A99 Areas of lOO-year f lood to be protected by a f lood 
protect ion system under construct ion; base f lood 
elevations and f lood hazard factors not 
determined. 

Area between llmfts of 100-year f lood and 
500-vear f l ood ; areas of 100-year shallow flooding 
where depths less than 1 foot . 

C Areas outside 500-year f lood. 

D Areas of undetermined, but possible, f lood 
hazards. 

V Areas of 100-year coastal f lood wi th velocity (wave 
act ion); base f lood elevations and f lood hazard 
factors not determined. 

VO Areas of 100-year shallow f looding wi th velocity; 
f lood depth 1 to 3 feet; product of depth (feet) 
and velocity (feet per second) more then 15. 

V1-V30 Areas of 100-year coastal f lood wi th velocity (wave 
act ion); base f lood elevations and flood hazard 
factors determined. 

CONSULT N I F A SERVICING COMPANY OR LOCAL INSURANCE 
AGENT OR BROKER TO DETERMINE IF PROPERTIES IN THIS 
COMMUNITY ARE EL IGIBLE FOR FLOOD INSURAtMCE. 

I N I T I A L I D E N T I F I C A T I O N D A T E : 

F E B R U A R Y 8, 1 9 7 3 

C O N V E R S I O N T O R E G U L A R P R O G R A M : 

J U N E 1 , 1 9 7 7 

5 0 0 2 5 0 

APPROXIMATE SCALE IN FEET; 

0 500 1000 

o 
o 
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E N VI KCTR M E N T A L 

ENCINEEKINC & 
SCIENCE. PLLC 

m 
TABLE 1 

SUMMAKY SVE SYSTEM DAR-1 ANALYSIS 

PETER COOPER LANDHLL NPL SITE 
GOWANDA, NEW YORK 

" Paramete r ^ f 

Acetone 

Benzene 

2-Butanone (MEK) 

Carbon disulfide 

Carbon Tetrachloride 

Chloroform 

Cyclohexane 

1,4 Dichlorobenzene 

1,3 Dichlorobenzene 

1,1-Dichloroethane 

1,2-Dichloroethane 

cis-l,2-Di chloroethane 

Ethylbenzene 

2-Hewmone (MBK) 

Cumene (Isopropylbenzene) 

Methyl acetate 

Methylcyclohexane 

Methyl isobutyl ketone (MIBK), 

4-Meth)^-2-Pentanone 

Tetrachloroethene (PCE) 

Toluene 

1,2,4-Tti chlorobenzene 

1,1,1-Tti chloroethane 

Trichloroethene (TCE) 

Xylene (ni,p) 

XjJene (o) 

M e a s u i e d C o n c e n t n u i o n 

( < ^ / i V ) , ' 

G e o p r o b e 

Bor ings 

0 1 5 

0 0033 

0 0 1 5 

0.017' 

0 021 

0 0 1 8 

OOll 

00019 

0 0016 

N D 

N D 

N D 

0 0 0 8 6 

00017 

0 45 

- " 1 1 ' 

0 017 

' 0 0 0 3 

15 

3 7 

0 0035 

0 098 

0 0074 

<i 5 

0 0037 

' M W F P - S 

( 0 5 ^ - 2 5 ) ^ 

N D 

N D 

N D 

N D 

f 10 

5 7 ' 

0.47 

N D 

N D 

0 1 6 

0 24 

0.26 

N D 

N D 

N D 

N D 

1 6 

N D 

•^54 

0 38 

0 J 6 , 

- 5 5 

\ 0.51 ^ 

0 52 

' 0.42 

( S . 0 . 7 0> 

0 0 9 8 

N D 

0.016 . 

N D 

0.025 

0.0081 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

1 

N D 

N D 

0.055 

N D 

N D 

N D 

v S o a M a a s 

( tons) 

2002 

200.2 

200.2 

200.2 

200.2 

200.2 

200.2 

206.2 

200.2 

200.2 

200.2 

200.2 

200.2 

200,2 

200.2 

200.2 

200.2 

200.2 

200.2 

200.2 

200.2 

200.2 

200.2 

200.2 

200.2 

- -̂- ' 
Paramete r 

M a s 8 < ' 

' Gb . ) 

0 06006 

0.00132132 

0.0064064 

0.0068068 

4.004 

2.28228 

0.188188 

0.00076076 

0.00064064 

0.064064 

0.096096 

0.104104 

0.00344344 

0.00068068 

0.18018 

0.44044 

0.64064 

0.0012012 

21,6216 

1.48148 

0.144144 

2.2022 

0.204204 

2.002 

0.168168 

, Removal^ 

T u n e 

(- (year t) 

0 5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0 .5 . 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

( l b . / y t ) 

* } 
0 12012 

0.00264264 

0.0128128 

0.0136136 

8.008 

4.56456 

0.376376 

0,00152152 

0.00128128 

0.128128 

0192192 

0.208208 

0.00688688 

0.00136136 

0.36036 

0.88088 

1.28128 

0.0024024 

43.2432 

2.96296 

0.288288 

4.4044 

0,408408 

. 4.004 

0.336336 

J . > 

1 37E-05 

3.02E-07 

1.46E-06 

1.55E-06 

9.14E-04 

5.21 E-04 

4.30E-05 

1.74E-07 

l,46E-07 

1.46E-05 

2,19E-05 

2.38E-05 

7,86E-07 

l,55E-07 

4 , l lE-05 

l ,0lE-04 

1,46 E-04 

2,74E-07 

4,94E-03 

3,38E-04 

3.29E-05 

5.03E-04 

4.66E-05 

4,57E-04 

3,84E-05 

(ft) ' 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

' ( f t ) 

8 

8 

8 

8 

3 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

~ - (ft) 

16 9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16,9 

16,9 

16,9 

16,9 

16,9 

16.9 

16.9 

16.9 

16.9 

16.9 

16.9 

16,9 

16,9 

C a , 

( n g / m * ) 

1 24E 03 

2,74E-05 

l,33E-04 

1.41E-04 

8.30E-02 

4.73E-02 

3.90E-O3 

1.58E-05 

1.33E-05 

1.33E-03 

1.99E-03 

2.16E-03 

7.14E-05 

1.41E-05 

3.73E-03 

9.13E-03 

1.33E-02 

2.49E-05 

4.48E-01 

3.07E-02 

2.99E-03 

4.56E-02 

4.23E-03 

4.15E-02 

3.48E-03 

R e v i a e d ^ 

^ . C a . . 

(ug ' /m*)*-

r (7S%)^ 

9 33E 04 

2.05E-05 

9,96E-05 

1.06E-04 

6,22E-02 

3,55E-02 

2,92E-03 

l ,18E-05 

9,96E-06 

9,96E-04 

l,49E-03 

1.62E-03 

5,35E-05 

1,06E-05 

2,80E-03 

6,85E-03 

9,96E-03 

l,B7E-05 

3,36E-01 

2,30E-02 

2,24E-03 

3.42E-02 

3,17E-03 

3 , l l E - 0 2 

2.61E-03 

V 

r '-AGC '' 

" ( u g / m * ) 

28000 

0.13 

5000 

700 

0.067 

0.043 

6000 

0.009 

360 

0,63 

0.038 

1000 

48 

400 

1400 

3800 

3000 

1 

400 

1000 

0.45 

700 

700 

C a < A G C ? i > 

yes 

yes 

yes 

r^ 
yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Notes: 
1. Based on laboratory analytical results of geoprobe samples collected on 07/29/02 and MWFP-3 samples collected on 10/09/00. Maximum concentrabons arc used in the calculations from the Measured Concentration columns, 

2. Conservatively assumes continuous (year-round) operation. 

O 
O 
ro 
-J 
vo 

- maximum concentration 
: Ca exceeds the AGC 
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C A ' • /̂ AA/fyH-î Hx. rxc.H\kX Sr\/d^<Ari. -Iryy^pALi. \ /jM^fM'^Ji 

...jAe.̂ . i S^ -̂uk^^ MLCI^W(^S, CA 
•2 . ' ^ ^ S ' • 

GL ^ :/)J^^ \ ^ ^ / ^ ^ 
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(s ^. BENCIIMAI;K 

G"* 
^^•^ / U N V I K O N M t N T A L 

lLNf, lNE.rMN<' . h 
. S c i n N C t , JM.l.C 

Table 1A 
Page 1 of 8 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Seep Remediation 

No Action 

Item 

Annual Operation Maintenance & ry/lonitorinq (OIVI&Ml: 
Seep Sampling / Reporting 

Total Annual OM&M Cost 

Number of years ( n ): 
Interest rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

2 

Units 

Event 

Unit 
Cost 

$ 1,100 

Total 
Cost 

$ 2,200 

$ 2,200 

30 
5% 

15.3725 

$ 33,820 

f 

Total Present Worth (PW): Capital Cost + OM&M PW 

Notes: 

33,820 

I 400284 



-. BENCIL\L\RK 
t N V I K O N M L N T A L 

t N C i l N L t a t N C : <-J 

.Sr r rKr t . ni.i.c.: Table 1B 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Seep Remediation 

Institutional Controls 

Page 2 of 8 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Institutional ContrcJls 
Clearing/Grubbing 
Fencing (6'higji CL.) 
Signage 
Subtotal: 

Subtotal 
Engineering/Contingency (35%) 

Total Capital Cost 

Annual Operation Maintenance & Monitoring fOM&Ml: 
Seep Sampling / Reporting 
Fence Maintenance/Repairs 

Total Annual OM&M Cost 

Number of years ( n ): 
Interest rate (1): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

1 
1 

1 
630 

1 

2 
1 

Units 

LS 
LS 

LS 
LF 
LS 

Event 
Yr 

Unit 
Cost 

$ 
$ 

$ 
$ 
$ 

$ 
$ 

2,500.00 
3,000.00 

5,000.00 
20.00 

1,500.00 

1,100 
500 

Total 
Cost 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 

$ 

$ 
$ 

$ 

$ 

2,500 
3,000 
5,500 

5,000 
12,600 

1,500 
19,100 

24,600 
8,610 

33,210 

2,200 
500 

2,700 

30 
5% 

15.3725 

41,506 

Total Present Worth (PW): Capital Cost + OM&M PW 

Notes: 

74,716 

I 400285 



BKNCH.VIAKK 
L N V I R O N M L N I A L 
b N C l N t f :K I NC; (J 
.Scir;NC.r^, PI.I.e: Table 1C 

Page 3 of 8 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Seep Remediation 

Groundwater Diversion/Elevated Fill. Area Cover System w / Bank Stabilization 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Bank Stabilization: 
Restore Former Haul Road 
Temporary Boulder Removal 
Bank Regrading 
Riprap Anctior Trench Excavation 
6 oz. Geotextile (purchase/install) 
4' Riprap (2' diameter) 
Subtotal: 

Fill Area Cover System 
Clearing/Grubbing 
Subgrade Preparation 
12" Gas Venting Stone Layer (purchase/install) 
4" Perforated Gas Vents 
Geotextile (purchase/install) 
18" Low Perm. Soil (purchase/install) 
40 mil Liner (purchase/install) 
24" Barrier Protection Layer (purchase/install) 
6" Topsoil (purchase/install) 
Seeding (purchase/install) 
Subtotal: 

Containment Slurry Wall 
Slurry Wall (excavate/backfill) 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Annual Operation Maintenance & Monitorina (OM&Ml: 
Groundwater Sampling / Reporting 
Site Maintenance/Mowing 

Total Annual OM&M Cost 

Number of years ( n ): 
Interest rate ( 1): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

1 
1 

1 
1 
1 

305 
5500 
4500 

5 
5 

14520 
90 

48400 
12100 

5 
16130 

5 
5 

19000 

2 
2 

Units 

LS 
LS 

LS 
LS 
LS 
CY 
SY 

Tons 

Acre 
Acre 
Ton 
LF 
SY 
CY 

Acre 
CY 

Acre 
Acre 

SF 

Event 
Yr 

Unit 
Cost 

$ 175,000.00 
$ 50,000.00 

$ 20,000.00 
$ 10,000.00 
$ 15,000.00 
$ 60.00 
$ 0.50 
$ 40.00 

$ 3,000.00 
$ 5,000.00 
$ 15.00 
$ 50.00 
$ 0.50 
$ 20.00 
$ 25,000.00 
$ 20.00 
$ 15,000.00 
$ 2,500.00 

$ 10.00 

$ 4,500 
$ 2,000 

Total 
Cost 

$ 175,000 
$ 50,000 
$ 225,000 

$ 20,000 
$ 10,000 
$ 15,000 
$ 18,300 
$ 2,750 
$ 180,000 
$ 246,050 

$ 15,000 
$ 25,000 
$ 217,800 
$ 4,500 
$ 24,200 
$ 242,000 
$ 125,000 
$ 322,600 
$ 75,000 
$ 12,500 
$ 1,063,600 

$ 190,000 
$ 190,000 

$ 1,724,650 
$ 603,628 

$ 2,328,278 

$ 9,000 
$ 4,000 

$ 13,000 

30 
5% 

15.3725 

$ 199,843 

I 

Total Present Worth (PW): Capital Cost + OM&M PW _ $ , 2,528,120 

Notes: 

400286 
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I 

Table ID 

Peter Cooper Landfil l NPL Site, Gowanda NY 
Cost Estimate for Seep Remediation 

Seep Collection/Bank Stabilization/Off-Site Discharge to POTW 

Total Present Worth (PW): Capital Cost + OM&M PW 

Page 4 of 8 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Seep Collection/Bank Stabilization: 
Restore Former Haul Road 
Temporary Boulder Removal 
Bank Regrading / Excavation 
Seep Collection Trench Excavation 
Dewatering 
Temporary Bank Cover 
Washed Stone Collection Pipe Bedding(del.&place) 
6" Perforalea LCS Piping 
Manholes (w/locking covers) 
Riprap Anchor Trench Excavation 
Geosynthetics: 

Mobilization 
40-mil LLDPE Geomembrane (purchase/install) 
6 OZ. Geotextile (purchase/install) 

6" Riprap Bedding Stone 
4' Riprap (2' diameter) 
Temporary Siltation & Erosion Control 
Subtotal: 

Seep/Leachate Manaqement; 
Packaged FRP Lift Station (15 gpm). installed 
Electrical Service 
InstrumentafionA/alves/Appurtenances 
Force Main Trench Excavation 
Force Main Granular Bedding 
1" HDPE Force Main to Sanitary Sewer 
Force Main Backfill 
Force Main Topsoil & Seeding 
Flow Sensor Meter Pit/Meter Enclosure 
Flow Sensor/Meter 
POTW Sewer Permitting/Tie-in 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Annual Operation Maintenance & Monitorina (OM&MV 
Discharge Monitoring / Reporting 
Groundwater Sampling / Reporting 
Pump Station Maintenance, Power 

Total Annual OM&M Cost 

Number of years ( n ): 
Interest rate (1): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

1 
1 

1 
1 
1 

200 
20 

1 
220 
500 

3 
305 

1 
22700 

5500 
450 

4500 
1 

2 
2 
2 

250 
60 

650 
166 
1.5 

1 
1 
1 

2 
2 

12 

Units 

LS 
LS 

LS 
LS 
LS 
CY 

Days 
LS 
CY 
LF 
EA 
CY 

LS 
SF 
SY 
CY 

Tons 
LS 

LS 
LS 
LS 
CY 
CY 
LF 
CY 
AC 
LS 
LS 
LS 

Event 
Event 

Mo 

$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$' 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

Unit 
Cost 

100,000.00 
50,000.00 

20,000.00 
10,000.00 
25,000.00 

75.00 
500.00 

5,000.00 
25.00 
15.00 

2,500.00 
60.00 

10,000.00 
0.60 
0.25 

25.00 
40.00 

10,000.00 

32,000,00 
8,000.00 
5,000,00 

10,00 
40.00 
10.00 
5.00 

3,500.00 
1,500.00 
4,500.00 
5,000.00 

1,500 
4,500 

250 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
S 

$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 

$ 

$ 
$ 
$ 

$ 

$ 

Total 
Cost 

100,000 
50,000 

150,000 

20,000 
10,000 
25,000 
15,000 
10,000 
5,000 
5,500 
7,500 
7,500 

18,300 

10,000 
13,620 
1,375 

11,250 
180,000 

10,000 
350,045 

64,000 
16,000 
10,000 
2,500 
2,400 
6,500 

830 
5,250 
1,500 
4,500 
5,000 

118,480 

618,525 
216,484 

835,009 

3,000 
9,000 
3,000 

15,000 

30 
5% 

15.3725 

230,588 

1,065,596 

Notes: 

1. O&M costs exclude sewer use fees. 

400287 
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E N V I H O N M t N T A L 
E N c : i N f c a i s c : ^j 
.Scir.Ncc. ni.i.c: Table IE 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Seep Remediation 

Seep Collection/Bank Stabilization/On-Site Aeration/Off-Site Disposal to POTW 

Page 5 of 8 

f 
I 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 

Subtotal: 

Seep Collection/Bank Stabilization: 
Restore Former Haul Road 
Temporary Boulder Removal/Bank Regrading 
Bank Regrading / Excavation 
Seep Collection Trench Excavation 
Dewatering 
Temporary Bank Cover 
Washed Stone Collection Pipe Bedding 
6" Perforated LCS Piping 
Manholes 
Riprap Anchor Trench Excavation 
Geosynthetics: 

Mobilization 
40-mil LLDPE Geomembrane (purchase/install) 
6 oz. Geotextile (purchase/install) 

6" Riprap Bedding Stone 
4' Riprap (2' diameter) 
Temporary Siltation & Erosion Control 
Subtotal: 

Seep/Leachate Management: 
Packaged FRP Lift Station (15 gpm), installed 
Electrical Service 
Instrumentation/Valves/Appurtenances 
Force Main Trench Excavation 
Force Main Granular Bedding 
1" HDPE Force Main to Sanitary Sewer 
Force Main Backfill 
Force Main Topsoil 
Force Main Seeding 
Pretreatment: 

PreCast 12' x 20' Pretreatment Shelter, Delivered 
Pretreatment Shelter Site Work 
550 gal Influent Tank w/ fittings 
Transfer Pump 
Blower, Diffuser, Equipment 
HVAC 
Lighting 
Electrical Service 
Instrumentation 
Process Piping 
Flow Sensor/Meter 

Gravity Drain to Sewer 
POTW Sewer Permitting/Tie-in 
Subtotal: 

Subtotal 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

1 
1 
1 

200 
20 

1 
220 
500 

3 
305 

1 
22700 

5500 
450 

4500 
1 

2 
2 
2 

200 
23 

600 
153 
23 

133 

2 

50 
1 

Units 

LS 
LS 

LS 
LS 
LS 
CY 

Days 
LS 
CY 
LF 
EA 
CY 

LS 
SF 
SY 
CY 

Tons 
LS 

LS 
LS 
LS 
CY 
CY 
LF 
CY 
CY 
SY 

LS 
LS 
EA 
EA 
EA 
LS 
EA 
LS 
LS 
LS 
LS 
LF 
LS 

$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

Unit 
Cost 

100,000.00 
50,000.00 

20,000.00 
10,000.00 
25,000.00 

75.00 
500.00 

5,000.00 
25.00 
15.00 

2,500.00 
60.00 

10,000.00 
0.60 
0.25 

25.00 
40.00 

10,000.00 

32,000.00 
8,000.00 
5,000.00 

10.00 
2500 

8.00 
5.00 

25.00 
0.45 

28,000.00 
3,000.00 
1,200.00 
1,100.00 

25,000.00 
3,500.00 

$500 
$4,500 
$7,500 
$2,500 

4,500.00 
30.00 

5,000.00 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 

$ 

Total 
Cost 

100,000 
50,000 

150,000 

20,000 
10,000 
25,000 
15,000 
10,000 
5,000 
5,500 
7,500 
7,500 

18,300 

10,000 
13,620 

1,375 
11,250 

180,000 
10,000 

350,045 

64,000 
16,000 
10,000 
2,000 

575 
4,800 

765 
575 

60 

28,000 
3,000 
1,200 
2,200 

25,000 
3,500 

$500 
$4,500 
$7,500 
$2,500 
4,500 
1,500 
5,000 

187,675 

687,720 
240,702 

928,422 

400288 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Seep Remediation 

Seep Collection/Bank Stabilization/On-Site Aeration/Off-Site Disposal to POTW 

Page 6 of 8 

Item 

Annual Operation Maintenance & Monitoring (OM&Ml: 
Discharge Monitoring / Reporting 
Groundwater Sampling / Reporting 
Pretreatment System Operate, Maintenance, Utilities 
Pump Station Maintenance, Power 

Total Annual OM&M Cost 

Number of years ( n ): 
Interest rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

2 
2 

12 
12 

Units 

Event 
Event 

Mo 
Mo 

Unit 
Cost 

$ 1,500 
$ 4,500 
$ 1,000 
$ 300 

Total 
Cost 

$ 3,000 
$ 9,000 
$ 12,000 
$ 3,600 

$ 27,600 

30 
5% 

15,3725 

$ 424,281 

ToUl Present Worth (PW): Capital Cost + OM&M PW 1,352,703 

Notes: 

1. Costs exclude emissions controls. 
2. O&M costs exclude sewer use fees. 

I 400289 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Seep Remediation 

Seep Collection/Bank Stabilization/On-Site SBR Treatment/Discharge to Cattaraugus Creek 

I 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Seep Collection/Bank Stabilization: 
Restore Former Haul Road 
Temporary Boulder Removal/Bank Regrading 
Bank Regrading / Excavation 
Seep Collection Trench Excavation 
Dewatering 
Temporary Bank Cover 
Washed Stone Collection Pipe Bedding 
6" Perforated LCS Piping 
Manholes 
Riprap Anchor Trench Excavation 
Geosynthetics: 

Mobilization 
40-mil LLDPE Geomembrane (purchase/install) 
6 OZ. Geotextile (purchase/install) 

6" Riprap Bedding Stone 
4' Riprap (2' diameter) 
Temporary Siltation & Erosion Control 
Subtotal: 

Seep / Leachate Management 
Packaged FRP Lift Station (15 gpm), installed 
Treatment: 

Treatment Shelter, 24' x 36' 
Pretreatment Shelter Site Work 
Asphalt Drive 
SBR Tankage - 20,000 gals 
SBR Equipment - supplied 
SBR Equipment Installation 
Flow Sensor/Meter 
HVAC 
Lighting 
Utility Trench Excavation 
Water Service 
Gas Service 
Utility Trench Bedding 
Utility Trench Backfill 
Utility Trench Topsoil/Seeding 
Electrical Service 
Electrical/instrumentation 
Process Piping 
Gravity Outfall to Creek 
SPDES Permitting 
Subtotal: 

Subtotal 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

1 
1 
1 

200 
20 

1 
220 
500 

3 
305 

1 
22700 

5500 
450 

4500 
1 

2 

1 
1 

600 
2 
1 
1 
1 
1 
1 

200 
600 
600 

23 
153 
23 

Units 

LS 
LS 

LS 
LS 
LS 
CY 

Days 
LS 
CY 
LF 
EA 
CY 

LS 
SF 
SY 
CY 

Tons 
LS 

LS 

LS 
LS 
SY 
EA 
LS 
LS 
LS 
LS 
LS 
CY 
LF 
LF 
CY 
CY 
CY 
LS 
LS 
LS 
LS 
LS 

Unit 
Cost 

$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

100,000.00 
50,000.00 

20,000.00 
10,000.00 
25,000.00 

75.00 
500.00 

5,000.00 
25.00 
15.00 

2,500.00 
60.00 

10,000.00 
0.60 
0.25 

25.00 
40.00 

10,000.00 

32,000.00 

60,000.00 
5,500.00 

6.50 
20,000.00 

175,000.00 
10,000.00 
4,500.00 
4,000.00 
1,000.00 

10.00 
11.00 
11.00 
25.00 
10.00 
26.00 

4,500,00 
75,000.00 
50,000.00 

5,000.00 
5,000.00 

Total 
Cost 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 

$ 

100,000 
50,000 

150,000 

20,000 
10,000 
25,000 
15,000 
10,000 
5,000 
5,500 
7,500 
7,500 

18,300 

10,000 
13,620 

1,375 
11,250 

180,000 
10,000 

350,045 

64,000 

60,000 
5,500 
3,900 

40,000 
175,000 

10,000 
4,500 
4,000 
1,000 
2,000 
6,600 
6,600 

575 
1,530 

598 
4,500 

75,000 
50,000 

5,000 
5,000 

525,303 

1,025,348 
358,872 

1,384,220 

400290 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Seep Remediation 

Seep Collection/Bank Stabilization/On-Site SBR Treatment/Discharge to Cattaraugus Creek 

Page 8 of 8 

Item 

Annual Operation Maintenance & Monitorina fOM&Ml: 
Discharge Monitoring / Reporting 
Pump Station Maintenance, Power 
Groundwater Sampling / Reporting 
SBR Treatment System Operations, Maint., Power 
SBR Treatment System Sampling/Reporting 
Sludge Disposal 

Total Annual OM&M Cost 

Number of years ( n ): 
Interest rate (1): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

12 
12 
2 

12 
12 
12 

Units 

Mo 
Mo 

Event 
Mo 
Mo 
Mo 

Unit 
Cost 

$ 
$ 
$ 
$ 
$ 
$ 

1,000 
250 

6,000 
3,000 

400 
350 

Total 
Cost 

$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 

12,000 
3,000 

12,000 
36,000 
4,800 
4,200 

72,000 

30 
5% 

15.3725 

1,106,820 

Total Present Worth (PW): Capital Cost + OM&M PW -$ ' -2,491,040 

Notes: 

1. Calculations indicate SVE will not require emissions controls to comply with NY State DAR-1 guidance. 

I 400291 
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Table 2A 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Soil/Fill 

No Action 

Item 

Annual Operation Maintenance & Monitoring (OM&M): 
Groundwater Sampling / Reporting 

Total Annual OM&M Cost 

Number of Years ( n ): 
Interest Rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

2 

Units 

Events 

Unit 
Cost 

$ 4,500.00 

Total 
Cost 

$ 

$ 

$ 

9,000 

9,000 

30 
5% 

15.3725 

138,353 

Total Present Worth (PW): Capital Cost + OM&M PW 138,353 

I 400292 



I» 

BENCITMARK 
E N V I R O N M E N T A L 
E N Ci N E r R 1 N c, 8 
S C I E N C E , P L L C Table 28 

Page 2 of 5 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Soil/Fill 

Institutional Controls 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Institutional Controls. 
Clearing/Grubbing 
Fencing 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Unnual Operation Maintenance & Monitorina fOM&Ml: 
Groundwater Sampling / Reporting 
Fence Maintenance, Repairs 

Quantity 

1 
1 

1 
1100 

Units 

LS 
LS 

LS 
LF 

2 Events 
1 Yr 

Total Annual OM&M Cost 

Number of Years ( n ): 
Interest Rate ( 1): 
p/A value: 

OM&M Present Worth (PW): 

Unit 
Cost 

$ 
$ 

$ 
$ 

$ 
$ 

2,500.00 
3,000.00 

5,000.00 
20.00 

Total 
Cost 

$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 

$ 

4,500.00 $ 
500.00 $ 

$ 

$ 

2,500 
3,000 
5,500 

5,000 
22,000 
27,000 

32,500 
11,375 

43,875 

9,000 
500 

9,500 

30 
5% 

15.3725 

146,039 

Total Present Worth (PW): Capltal.Cost + OM&M PW 189,914 

I 400293 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Soil/Fill 

Containment / Isolation with Soil Cover Enhancement 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Elevated Fill Area Cover System Enhancements 
Clearing/Grubbing 
12" Low Perm Soil, Place & Compact 
Seeding 
SubtoUl: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Annual Operation Maintenance & Monitoring fOM&Ml: 
Groundwater Sampling / Reporting 
Site Maintenance, Mowing 

Quantity 

1 
1 

5 
8100 

5 

Units 

LS 
LS 

Acres 
CY 

Acre 

2 Events 
2 Yr 

Total Annual OM&M Cost 

Number of Years ( n ): 
Interest Rate ( 1): 
p/A value: 

OM&M Present Worth (PW): 

Unit 
Cost 

$ 
$ 

$ 
$ 
$ 

$ 
$ 

10,000.00 
10,000.00 

3,000.00 
20.00 

2,500.00 

Total 
Cost 

$ 
$ 
$ 

$ 
$ 
$ 
$ 

$ 
$ 

$ 

4,500.00 $ 
1,500.00 $ 

$ 

$ 

10,000 
10,000 
20,000 

15,000 
162,000 
12,500 

189,500 

209,500 
73,325 

282,825 

9,000 
3,000 

12,000 

30 
5% 

15.3725 

184,470 

Total Present Worth (PW): Capital Cost + OM&M PW 467,295 

I 400294 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Soil/Fill 

Excavation/Bank Stabllization/Off-Site Disposal of Sludge Fill to Permitted Landfill 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

BanK Stabilization: 
Restore Former Haul Road 
Temporary Boulder Removal 
Bank Regrading 
Riprap Anchor Trench Excavation 
6 oz. Geotextile (purchase/install) 
4' Riprap (2' diameter) 
Subtotal: 

Sludge Fill Removal: 
Clearing/Grubbing 
Removal and stockpiling of existing cover soil 
Sludge excavation 
Sludge disposal^ 
Backfill (includes material and placement) 
6" Topsoil (includes material/placement) 
Seeding (includes material and placement) 
Leachate handling 
Sludge Stabilization 
Odor control measures 

Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

1 
1 
1 

305 
5500 
4500 

5 
5 

100000 
150000 
80000 
4030 

5 
150 

50000 
1 

Units 

LS 
LS 

LS 
LS 
LS 
CY 
SY 

Tons 

Acre 
Acre 
CY 

TON 
CY 
CY 

Acre 
Day 
TON 
LS 

Unit 
Cost 

$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

200,000.00 
50,000.00 

20,000.00 
10,000.00 
15,000.00 

60.00 
0.50 

40.00 

3,000.00 
5,000.00 

10.00 
30.00 
10.00 
20.00 

2,500.00 
2,000.00 

10.00 
100,000.00 

Total 
Cost 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

200,000 
50,000 

250,000 

20,000 
10,000 
15,000 
18,300 
2,750 

180,000 
246,050 

15,000 
25,000 

1,000,000 
4,500,000 

800,000 
80,600 
12,500 

300,000 
500,000 
100,000 

7,333,100 

7,829,150 
2,740,203 

10,559,353 

Annual Operation Maintenance & Monitorina (OM&M)-
Groundwater Sampling / Reporting 

Total Annual OM&M Cost 

Number of Years ( n ): 
Interest Rate (1): 
p/A value: 

OM&M Present Worth (PW): 

2 Events $ 4,500.00 $ 

$ 

$ 

9,000 

9,000 

30 
5% 

15.3725 

138,353 

Total Present Worth (PW): Capital Cost + OM&M PW $ V 10,707,705 

1. Includes admixing wet sludge w/dry soil 
400295 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Soil/Fill 

Containment / Isolation with Geosynthetic (Part 360) Cover 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Elevated Fill Area Geosynthetic Cover 
Clearing/Grubbing 
Subgrade Preparation 
Monitoring Well Extensions/Abandonment 
4" Perforated Gas Vents 
Geocomposite Venting Layer (purchase/install) 
18" Low Perm. Soil 
40 mil Geomembrane 
Geocomposite Drainage Layer (purchase/install) 
24" Barrier Prot. Layer 
6" Topsoil 
Seeding 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

5 
5 
6 

40 
220000 

12100 
220000 
220000 

16130 
4033 

5 

Units 

LS 
LS 

Acre 
Acre 
Ea 
LF 
SF 
CY 
SF 
SF 
CY 
CY 

Acre 

Unit 
Cost 

$ 40,000.00 
$ 20,000.00 

$ 4,500.00 
$ 5,000.00 
$ 400.00 
$ 50.00 
$ 0.60 
$ 20.00 
$ 0.60 
$ 0.60 
$ 15.00 
$ 20.00 
$ 2,500.00 

Total 
Cost 

$ 30,000 
$ 20,000 
$ 50,000 

$ 22,500 
$ 25,000 
$ 2,400 
$ 2,000 
$ 132,000 
$ 242,000 
$ 132,000 
$ 132,000 
$ 241,950 
$ 80,660 
$ 12,500 

$ 1,025,010 

$ 1,075,010 
$ 376,254 

$ 1,451,264 

Annual Operation Maintenance & Monitoring (OM&MV. 
Groundwater Sampling / Reporting 
Site Maintenance/Mowing 

Total Annual OM&M Cost 

Number of Years ( n ): 
Interest Rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

2 
2 

Events 
Yr 

$ 
$ 

4,500.00 $ 
2,500.00 $ 

$ 

$ 

9,000 
5,000 

14,000 

30 
5% 

15.3725 

215,215 

Total Present Worth (PW): Capital Cost + OM&M PW 1,666,479 

400296 
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Table 2F 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Soil/Fill 

Low Permeability Barrier w/ 6NYCRR Part 360 Variance 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal : 

Elevated Fill Area Geosynthetic Cover 
Clearing/Grubbing 
Subgrade Preparation 
Monitoring Well Extensions/Abandonment 

24" 1x10'^ Barrier Soil 
6" Topsoil 
Seeding 
Subtotal : 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

5 
5 
6 

16133 
4033 

5 

Units 

LS 
LS 

Acre 
Acre 
Ea 
CY 
CY 

Acre 

Unit 
Cost 

$ 20,000.00 
$ 15,000.00 

$ 4,500.00 
$ 5,000.00 
$ 400.00 
$ 20.00 
$ 20.00 
$ 2,500.00 

Total 
Cost 

$ 20,000 
$ 15,000 
$ 35,000 

$ 22,500 
$ 25,000 
$ 2,400 
$ 322,660 
$ 80,660 
$ 12,500 

$ 465,720 

$ 500,720 
$ 175,252 

$ 675,972 

Annual Operation Maintenance & Monitoring (OM&M): 
Groundwater Sampling / Reporting 
Site Maintenance/Mowing 

Total Annual OM&M Cost 

Numberof Years ( n ): 
Interest Rate ( 1 ): 
p/A value: 

OM&M Present Worth (PW): 

2 
2 

Events 
Yr 

$ 
$ 

4,500.00 $ 
2,500.00 $ 

$ 

$ 

9,000 
5,000 

14,000 

30 
5% 

15.3725 

215,215 

Total Present Worth (PW): Capital Cost +.OM&M PW 

( • 

891,187 

I 400297 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for LFSS-6 Subarea Soils 

No Action 

Page 1 of 5 

Ii 
Item 

[1 

Unnual Operation Maintenance & Monitoring (OM&MV 
|Well Sampling/Reporting 

Total Annual OM&M Cost 

Number of Years ( n ): 
Interest Rate ( 1 ): 

i p/A value: 

OM&M Present Worth (PW): 

Quantity 

1 

Units 

, Events 

Unit 
Cost 

$ 1,500.00 

Total 1 
Cost 1 

$ 

$ 

$ 

1,500 

1,500 

30i 
5% 

15.3725 

23,059 

Total Present Worth (PW): Capital Cost + OM&M PW 23,059 

^ 

I 400298 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for LFSS-6 Subarea Soils 

Institutional Controls 

Item 

Institutional Controls 
Develop Soils Management Plan 
Deed Restrictions 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency - N/A 

Total Capital Cost 

Annual Operation Maintenance & Monitoring fOM&MV 
Well Sampling / Reporting 

Quantity 

1 
1 

Units 

LS 
LS 

2 Yr 

Total Annual OM&M Cost 

Number of Years ( n ): 
Interest Rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

Unit 
Cost 

$ 3,500.00 
$ 6,500.00 

Total 
Cost 

$ 
$ 
$ 

$ 
$ 

$ 

$ 1,000.00 $ 

$ 

$ 

3,500 
6,500 

10,000 

10,000 

10,000 

2,000 

2,000 

30 
5% 

15.3725 

30,745 

Total Present Worth (PW): Capital Cost + OM&M PW 40,745 

I 400299 
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Page 3 of 5 
Table 3C 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for LFSS-6 Subarea Soils 

Insitu Solidification/Stabilization 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Solidification/Stabilizatioa 
Bench/Pilot Testing 
Additional Sample Analyses 
Clearing/Grubbing 
Temp. Utilities 
Processing 
Subtotal: 

Restoration 
6" Topsoil 
Seeding 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Annual Operation Maintenance & Monitoring fOM&MV 
Groundwater Sampling / Reporting 

Total Annual OM&M Cost 

Number of Years ( n ): 
Interest Rate (1) : 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

1 
1 

1 
15 

0.75 
1 

5800 

580 
0.75 

2 

Units 

LS 
LS 

LS 
Ea 

Acres 
LS 
CY 

CY 
Acres 

Events 

Unit 
Cost 

$ 
$ 

$ 
$ 
$ 
$ 
$ 

$ 
$ 

$ 

20,000.00 
12,000.00 

10,000.00 
25.00 

4,500.00 
5,000.00 

125.00 

20.00 
2,500.00 

1,000.00 

Total 
Cost 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 

$ . 

$ -

$ 

$ 

20,000 
12,000 
32,000 

10,000 
375 

3,375 
5,000 

725,000 
743,750 

11,600 
1,675 

13,475 

789,225 
276,229 

1,065,454 

2,000 

2,000 

30 
5% 

15.3725 

30,745 

Total Present Worth (PW): Capital Cost + OM&M PW =$ 1,096,199 

400300 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for LFSS-6 Subarea Soils 

Excavation / Off-Site Disposal at TSDF 

Page4 of 5 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

LFSS-6 Soil Removal: 
Soil Excavation 
Disposal (inci, trucking & stabilization) 
Backfill 
6" Topsoil 
Seeding 
Verification Sampling 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

5800 
8140 
5220 

580 
0,75 

20 

Units 

LS 
LS 

CY 
Ton 
CY 
CY 

Acres 
Ea 

Unit 
Cost 

$ 10,000,00 
$ 7,500.00 

$ 20.00 
$ 118.00 
$ 1500 
$ 25.00 
$ 2,500.00 
$ 25.00 

Total 
Cost 

$ 10,000 
$ 7,500 
$ 17,500 

$ 116,000 
$ 960,520 
$ 78,300 
$ 14,500 
$ 1,875 
$ 500 
$ 1,171,695 

$ 1,189,195 
$ 416,218 

$ 1,605,413 

I 400301 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for LFSS-6 Subarea Soils 

Excavation / On-Site Consolidation in Elevated Fill Subarea 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

LFSS-6 Soil Removal: 
Soil Excavation 
On-Site Consolidation (incl. trucking, place & compact) 
Backfill 
6" Topsoil 
Seeding 
Verification Sampling 
Subtotal: 

Institutional Controls 
Deed Restrictions 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

5800 
5800 
5220 

580 
0.75 

20 

1 

Units 

LS 
LS 

CY 
CY 
CY 
CY 

Acres 
Ea 

LS 

Unit 
Cost 

$ 10,000.00 
$ 7,500.00 

$ 20.00 
$ 5.00 
$ 15.00 
$ 25.00 
$ 2,500.00 
$ 25.00 

$ 6,500.00 

Total 
Cost 

$ 10,000 
$ 7,500 
$ 17,500 

$ 116,000 
$ 29,000 
$ 78,300 
$ 14,500 
$ 1,875 
$ 500 
$ 240,175 

$ 6,500 
$ 6,500 

$ 264,175 
$ 90,186 

$ 354,361 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for MWFP-3 Subarea Soils 

No Action 

Item 

Annual Operation Maintenance & Monitorina (OM&M): 
Soil/Gas Sampling / Reporting 
Well Sampling/Reporting 

Total Annual OM&M Cost 

Numberof Years ( n ): 
|lnterest Rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

— 

1 
1 

Units 

Events 
Events 

Unit 
Cost 

$ 500.00 
$ 1,500.00 

Total 
Cost 

$ 
$ 

$ 

$ 

i 

500 
1,500 

2,000 

30 
5% 

15.3725 

30,745 

Total Present Worth (PW): Capital Cost + OM&M PW 30,745 
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Table 48 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for MWFP-3 Subarea Soils 

Institutional Controls 

Item 

Institutional Controls 
Develop Soils Management Plan 
Deed Restrictions 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency - N/A 

Total Capital Cost 

Annual Operation Maintenance & Monitorina (OM&MV 
Well Sampling / Reporting 

Quantity 

1 
1 

Units 

LS 
LS 

2 Yr 

Total Annual OM&M Cost 

Numberof Years ( n ): 
Interest Rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

Unit 
Cost 

$ 3,500.00 
$ 6,500.00 

Total 
Cost 

$ 
$ 
$ 

$ 
$ 

$ 

$ 1,000.00 $ 

$ 

$ 

3,500 
6,500 

10,000 

10,000 

10,000 

2,000 

2,000 

30 
5% 

15.3725 

30,745 

Total Present Worth (PW): Capital Cost + OM&M PW 40,745 

fi 
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Table 4C 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for MWFP-3 Subarea Soils 

Soil Vapor Extraction 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

MWFP-3 SVE: 
, Extraction Wells 

2" PVC Lateral 
Piezometers 
Poly Sheeting and Ballast 
Trailer-Mounted SVE System, delivered 
Temp. Electrical Service 
SVE (Operator, Maintenance, Power, Report) 
Air Samples (1) 
Decommission/reseeding 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

15 
160 

4 
1 
1 
1 
6 
3 
1 

Units 

LS 
LS 

LF-' 
LF 
EA 
LS 
LS 
LS 
Mo 
EA 
LS 

Unit 
Cost 

$ 1,000.00 
$ 1,000.00 

$ 52.00 
$ 15.00 
$ 750.00 
$ 500.00 
$ 30,000.00 
$ 2,500.00 
$ 1,500.00 
$ 300.00 
$ 2,500.00 

Total 
Cost 

$ 1,000 
$ 1,000 
$ 2,000 

$ 780 
$ 2,400 
$ 3,000 
$ 500 
$ 30,000 
$ 2,500 
$ 9,000 
$ 900 
$ 2,500 

$ 51,580 

$ 53,580 
$ 18,753 

$ 72,333 

fi 
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Table 4D 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for MWFP-3 Subarea Soils 

Excavation / Off-Site Disposal at TSDF 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

MWFP-3 Soil Removal: 
Soil Excavation 
Disposal (incl. trucking) 
Backfill 
6" Topsoil 
Seeding (50' x 20') 
Verification Sampling 

Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

143 
200 
125 
18 

1 
1 

Units 

LS 
LS 

CY 
Ton 
CY 
CY 
LS 
LS 

Unit 
Cost 

$ 2,000.00 
$ 2,500.00 

$ 20.00 
$ ' 284.00 
$ 15.00 
$ 25.00 
$ 500.00 
$ 2,000.00 

Total 
Cost 

$ 2,000 
$ 2,500 
$ 4,500 

$ 2,860 
$ 56,800 
$ 1,875 
$ 450 
$ 500 
$ 2,000 
$ 64,485 

$ 68,985 
$ 24,145 

$ 93,130 

i 
I 
I 

I 

I 
I 

1 

I 
I 
f 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for MWFP-3 Subarea Soils 

Excavation / On-Site Consolidation in Elevated Fill Subarea 

Page 5 of 5 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

MWFP-3 Soil Removal; 
Soil Excavation 
On-Site Consolidation (incl. Trucking, place & compact) 
Backfill 
6" Topsoil 
Seeding (50' x 20') 
Verification Sampling 
Subtotal: 

institutional Controls 
Deed Restrictions 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

143 
143 
125 
18 

1 
1 

1 

Units 

LS 
LS 

CY 
CY 
CY 
CY 
LS 
LS 

LS 

Unit 
Cost 

$ 2,000.00 
$ 2,500.00 

$ 20.00 
$ 5.00 
$ 15.00 
$ 25.00 
$ 500.00 
$ 2,000.00 

$ 6,500.00 

Total 
Cost 

$ 2,000 
$ 2,500 
$ 4,500 

$ 2,860 
$ 715 
$ 1,875 
$ 450 
$ 500 
$ 2,000 
$ 8,400 

$ 6,500 
$ 6,500 

$ 19,400 
$ 4,515 

$ 23,915 

fi 
I 400307 
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Table 5A 

Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Gas 

No Action 

Item 

Annual Operation Maintenance & Monitoring (OM&M): 
kmbient Air Monitoring/Reporting (field instruments) 

Total Annual OM&M Cost 

Numberof Years ( n ): 
Interest Rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

1 

Units 

Event 

Unit 
Cost 

$ 1,500.00 

Total 
Cost 

$ 

$ 

$ 

1,500 

1,500 

30 
5% 

15.3725 

23,059 

Total Present Worth (PW): Capital Cost + OM&M PW 23,059 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Gas 

Passive Gas Venting 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Gas Management 
Limited Clearing/Grubbing 
4" Passive Gas Vent + Extended Risers 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Annual Operation Maintenance & Monitoring (OM&MV. 
Routine Sampling of Vents 
Site Maintenance 

Quantity 

1 
1 

5 
120 

Units 

LS 
LS 

Acres 
LF 

1 Yr 
1 Yr 

Total Annual OM&M Cost 

Number of Years ( n ): 
Interest Rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

Unit 
Cost 

$ 
$ 

$ 
$ 

$ 
$ 

2,500.00 
5,000.00 

500.00 
60.00 

Total 
Cost 

$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 

$ 

1,500.00 $ 
500.00 $ 

$ 

$ 

2,500 
5,000 
7,500 

2,500 
7,200 
9,700 

17,200 
6,020 

23,220 

1,500 
500 

2,000 

30 
5% 

15.3725 

30,745 

Total Present Worth (PW): Capital Cost + OM&M PW 53,965 

I 400309 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Gas 

Collection / On-Site Treatment w / Flare System 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Landfill Gas Manaqement: 
4" Perf Gas Vents 
4" PVC Manifold Piping 
Manifold Trench Excavation (800' trench) 
Manifold Trench Bedding 
Manifold Trench Backfill 
Manifold Trench Topsoil 
Trench Seeding 
Gas Blower w/ valve appurtenances ' 
Flare Unit 
PreCast 10' x 12' Control BIdg, Delivered 
Flare Site work (incl. concrete pad) 
Electrical Work 
HVAC (intrinsically safe) 
Lighting 
Controls, incl. pressure, flow and temp recorders 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

60 
800 
350 
40 

170 
30 

0.5 

Units 

LS 
LS 

LF 
LF 
CY 
CY 
CY 
CY 
AC 
EA 
EA 
LS 
LS 
LS 
LS 
LS 
LS 

$ 
$ 

$ , 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

Unit 
Cost 

25,000.00 
10,000.00 

55.00 
5.00 

10.00 
25.00 

5.00 
25.00 

2,200.00 
20,000.00 

100,000.00 
25,000.00 
15,000.00 
10,000.00 
5,000.00 
1,000.00 

10,000.00 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 

$ 

Total 
Cost 

25,000 
10,000 
35,000 

3,300 
4,000 
3,500 
1,000 

850 
750 

1,100 
20,000 

100,000 
25,000 
15,000 
10,000 
5,000 
1,000 

10,000 
200,500 

235,500 
82,425 

317,925 

Annual Operation Maintenance & Monitorina (OM&MV 
Flare System Maintenance/Supplemental Gas 

Total Annual OM&M Cost 

Numberof Years ( n ): 
Interest Rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

12 Mo $ 1,500.00 $ 

$ 

$ 

18,000 

18,000 

30 
5% 

15.3725 

276,705 

Total Present Worth (PW): Capital Cost + OM&M PW 594,630 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Gas 

Collection / On-Site Treatment w / Biofiltration 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Landfill Gas Management; 
4" Perf Gas Vents 
4" PVC Manifold Piping 
Manifold Trench Excavation (800' trench) 
Manifold Trench Bedding 
Manifold Trench Backfill 
Manifold Trench Topsoil 
Trench Seeding 
Blower 
Pre-Engineered Biofilter - Installed 
PreCast 16' x 20' Biofilter Shelter, Delivered 
Biofilter Shelter Site Work 
Electrical Work 
Water Service 
HVAC (intrinsically safe) 
Lighting 

Controls, incl. HjS and Combustible Gas Monitor 

Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

60 
800 
350 
40 

170 
30 

0.5 
2 
2 

Units 

LS 
LS 

LF 
LF 
CY 
CY 
CY 
CY 
AC 
EA 
EA 
LS 
LS 
LS 
LS 
LS 
LS 

LS 

$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

Unit 
Cost 

25,000.00 
10,000.00 

55.00 
5.00 

10.00 
25.00 

5.00 
25.00 

2,200.00 
3,000.00 

35,000.00 
35,000.00 

3,000.00 
4,000.00 
2,500.00 
5,000.00 
1,000.00 

7,500.00 

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 

$ 

Total 
Cost 

25,000 
10,000 
35,000 

3,300 
4,000 
3,500 
1,000 

850 
750 

1,100 
6,000 

70,000 
35,000 

3,000 
4,000 
2,500 
5,000 
1,000 

7,500 

148,500 

183,500 
64,225 

247,725 

Annual Operation Maintenance & Monitoring (OM&M): 
Biofilter Maintenance, Utilities, Media Changeout 

Total Annual OM&M Cost 

Numberof Years ( n ): 
Interest Rate (1): 
p/A value: 

OM&M Present Worth (PW): 

12 Mo $ 1,600.00 $ 

$ 

$ 

19,200 

19,200 

30 
5% 

15.3725 

295,152 

Total Present Worth (PW): Capital Cost + OM&M PW 542,877 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Cost Estimate for Elevated Fill Subarea Gas 

Collection / On-Site Treatment w / GAC 

Page 5 of 5 

Item 

Contractor Mobilization/Demobilization 
Health and Safety/Community Air Monitoring 
Subtotal: 

Landfill Gas Manaqement: 
4" Perf Gas Vents 
4" PVC Manifold Piping 
Manifold Trench Excavation (800' trench) 
Manifold Trench Bedding 
Manifold Trench Backfill 
Manifold Trench Topsoil 
Trench Seeding 
Blower 
Vapor-Phase GAC Units - Installed 
PreCast 16' x 20' Shelter, Delivered 
Shelter Site Work 
Electrical Work 
Water Service 
HVAC (intrinsically safe) 
Lighting 
Controls, incl. H2S and Combustible Gas Monitor 

Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Quantity 

1 
1 

60 
800 
350 
40 

170 
30 

0.5 
2 
2 

Units 

LS 
LS 

LF 
LF 
CY 
CY 
CY 
CY 
AC 
EA 
EA 
LS 
LS 
LS 
LS 
LS 
LS 
LS 

$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

Unit 
Cost 

25,000.00 
10,000.00 

55.00 
5.00 

10.00 
25.00 

5.00 
25.00 

2,200.00 
3,000.00 

10,500.00 
35,000.00 

3,000.00 
4,000.00 
2,500.00 
5,000.00 
1,000.00 
7,500.00 

-

$ 
$ 
$ 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

$ 
$ 

$ 

Total 
Cost 

25,000 
10,000 
35,000 

3,300 
4,000 
3,500 
1,000 

850 
750 

1,100 
6,000 

21,000 
35,000 

3,000 
4,000 
2,500 
5,000 
1,000 
7,500 

99,500 

134,500 
47,075 

181,575 

Annual Operation Maintenance & Monitorina (OM&MV 
GAC Unit Maintenance, Utilities, GAC regeneration 

Total Annual OM&M Cost 

Numberof Years ( n ): 
Interest Rate ( 1 ): 
p/A value: 

OM&M Present Worth (PW): 

12 Mo $ 2,000.00 $_ 

$ 

$ 

24,000 

24,000 

30 
5% 

15.3725 

368,940 

fi 
I 
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Table 6A 

Peter Cooper Landfill NPL Site, Gowanda NY 
Groundwater Remediation 

No Action 

Item 

Annual Operation Maintenance & Monitoring (OM&MV' 

Total Annual OM&M Cost 

Number of years ( n ): 
Interest rate ( 1 ): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

0 

Units 

Event 

Unit 
Cost 

$ 

Total 
Cost 

$ 

$ 

30 
5% 

15.3725 

$ 

Total Present Worth (PW): Capital Cost + OM&M PW 

Notes: 
1. Groundwater remediation alternatives are developed to mitigate risks due to potential future ingestion. 

Environmental monitoring costs associated with residual soil/fill contaminants are included with other alternatives. 

fi 
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Page 2 of 3 
Table 6B 

Peter Cooper Landfill NPL Site, Gowanda NY 
Groundwater Remediation 

Institutional Controls 

Item 

Institutional Controls 
Deed Restrictions 
Subtotal: 

Total Capital Cost 

Annual Operation Maintenance & Monitorina (OM&MV 

Total Annual OM&M Cost 

Number of years ( n ): 
Interest rate ( 1): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

1 

0 

Units 

LS 

Event 

Unit 
Cost 

$ 6,500.00' 

$ 

Total 
Cost 

$ 6,500 
$ 6,500 

$ 6,500 

$ 

$ 

30 
5% 

15.3725 

$ 

Total Present Worth (PW): Capital Cost + OM&M PW 6,500 

I 
I 
I 
i 
I 
i' 

I 
I 

I 

Notes: 
1. Groundwater remediation alternatives are developed to mitigate risks due to potential future ingestion. 

Environmental monitoring costs associated with residual soil/fill contaminants are included with other alternatives. 
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Peter Cooper Landfill NPL Site, Gowanda NY 
Groundwater Remediation 

Point of Use Groundwater Treatment System 

Item 

Contractor Mobilization/Demobilization 

Subtotal: 

Point-of-Use System (single location) 
Softening System 
Filtration/RO/GAC System 
Subtotal: 

Enclosure for Treatment System 
Shed Installation 
Electric/plumbing 
Subtotal: 

Subtotal Capital Cost 
Engineering/Contingency (35%) 

Total Capital Cost 

Annual Operation Maintenance & Monitoring (OM&MV 
Potable Water Sampling 
Salt for Softener 
Change filters/check system 

Total Annual OM&M Cost 

•Number of years ( n ): 
Interest rate (1 ): 
p/A value: 

OM&M Present Worth (PW): 

Quantity 

1 

1 
1 

1 
1 

2 
6 
1 

Units 

LS 

LS 
LS 

LS 
LS 

Event 
Event 

Yr 

Unit 
Cost 

$ 

$ 
$ 

$ 
$ 

$ 
$ 
$ 

500.00 

1,700.00 
950.00 

1,000.00 
1,000.00 

400 
25 

250 

Total 
Cost 

$ 

$ 

$ 
$ 
$ 

$ 
$ 
$ 

$ 
$ 

$ 

$ 
$ 
$ 

$ 

$, 

500 

500 

1,700 
950 

2,650 

1,000 
1,000 
2,000 

5,150 
1,803 

6,953 

800 
150 
250 

1,200 

30 
5% 

15.3725 

18,447 

Total Present Worth (PW): Capital Cost + OM&M PW 25,400 

Notes: 
1. Groundwater remediation alternatives are developed to mitigate risks due to potential future ingestion. 

Environmental monitoring costs associated with residual soil/fill contaminants are included with other alternatives. 
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1.0 INTRODUCTION 

1.1 Background 

The Peter Cooper Landfill National Priority List (NPL) Site is located along Palmer 

Street in the Village of Gowanda, NY on the bank of Cattaraugus Creek (Figure 1). As part 

of the Feasibility Study being performed by certain potentially responsible parties (PRPs) 

under an Administrative Order by the United States Environmental Protection Agency, 

alternative methods of treating groundwater and leachate that may potentially be collected 

from the Elevated Fill Subarea of the Site are being evaluated. Some of this groundwater and 

leachate from the Elevated Fill is visible as discolored and sometimes odorous seeps into the 

Creek. One alternative for the handling of collected seepage water is to discharge it, either 

untreated or after partial on-site treatment (i.e. pretreatment), into the Village sanitary sewer 

along Palmer Street. Under this alternative, the seepage would be conveyed along with other 

sanitary sewage for final treatment at the Village wastewater treatment plant, prior to 

discharge to Cattaraugus Creek. 

1.2 P u r p o s e a n d S c o p e 

The purpose of this evaluation is to assess the capability of the Village publicly owned 

treatment works (POTW) to handle the seepage that may be collected from the Elevated Fill 

Subarea of the Site. More specifically, the ability of the POTW to handle the additional 

flows and pollutant loads associated with the collected seeps without: upsetting or interfering 

with the P O l ^ operation; bypassing or passing through the POTW without adequate 

treatment; or adversely impacting POTW sludge and composdng operadons will be assessed. 

0021-001-400 1 4 0 0 3 1 9 (C%.,.„,., ,,,, 



2.0 S E E P CHARACTERIZATION 

2.1 General 

The seeps are groundwater and/or leachate breakouts that are visible as "springs" 

along the Creek bank. The seeps being considered for collecdon as part of this Feasibilit}' 

Study are impacted by soluble consdtuents in the sludge fill of the Inacdve Landfill Area of 

the Site. The seeps are typically white, from calcium-rich precipitates, and/or black from 

reduced iron precipitates and may have an ammonia- or sulfur-type odor. 

2.2 Key C h e m i c a l C o n s t i t u e n t s in Seeps 

Three seeps from the inactive landfill area were each sampled on two occasions (i.e. 

November 2000 and May 2001) during the Remedial Invesdgadon (RI). The sampling 

events represented seasonal wet weather and dry weather condidons. The samples were 

analyzed for a broad range of orgaaic, inorganic and water quality parameters. 

N o volatile or semi-volatile organic compounds were detected above surface water 

criteria in any of the seep samples. The primary chemical constituents detected in the seeps 

that represent a potential to pass through, upset, or otherwise interfere with the operation of 

the POIAV are arsenic, chromium, iron, ammonia, and sulfides as summarized in attached 

Table 1. A more comprehensive tabulation of the seep analyses are presented in Table 4-12 

of the RI Report. 

2.3 E s t i m a t e d S e e p F l o w V o l u m e s 

The Feasibility Study (FS) estimates the annual average flow of seepage that would be 

collected in conjunction with the enhancement of the Elevated Fill Subarea cover system is 

approximately 5,800 gallons per day. Considering seasonal and weather-dependant 

fluctuations, the estimated maximum daily flow of collected seepage for that same remedial 

alternative is approximately 15,000 gallons per day. 

2.4 Estimated Mass Loadings of Key Seep Constituents to POTW 

Based upon the estimated collected seepage flows and average constituent 

concentrations, the estimated mass loadings of key seep constituents to the Village of 

Gowanda POTW are presented in Table 2. 

400320 ^ ^ DKN(,:I-IM.\KK 
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3.0 POTW TREATMENT CAPACITY EVALUATION 

3.1 D e s c r i p t i o n of P O T W Faci l i t i es 

3.1.1 General 

The Village of Gowanda wastewater treatment plant consists of primary treatment 

facilities constructed in 1960 and upgraded in the late 1980s including grit chambers with 

sewage grinders, two rectangular primary settling tanks; secondary treatment facilities 

constructed in the late 1980s including two covered high-rate biological trickling filters, two 

center-feed hopper-bottom secondary clarifiers with chemical feed equipment for 

phosphorus removal, two rectangular baffled contact chambers with chlorinators; and sludge 

handling and treatment facilities including a gravity sludge thickener, nvo complete-mix 

anaerobic digesters, a 1-meter wide belt filter press, and covered static bed sludge 

composting facility. 

3.1.2 Assessment of Hydraul ic Capacity 

The Design Report dated May 1986 states that the POTW is designed to treat a wet 

weather flow of 2.2 million gallons per day (MGD) with a hydraulic peak flow of 5.1 MGD. 

Facilities Operations Reports provided by the Village for the 12-month period ending May 

2004 indicate that the average daily flow through the plant was 1.328 M G D with a peak daily 

flow of 3.223 MGD. Based upon this data, the available (i.e. unused) wet weather treatment 

capacity of the POTW is 0.872 M G D and the available hydraulic capacity is 1.877 MGD. 

The projected maximum wet weather discharge to the POTW from the collected 

seeps is approximately 15,000 gallons per day, which represents only 1.7% of the unused 

available wet weather treatment capacity of the POTW. 

3.1.3 Assessment of Potent ial to Pass T h r o u g h the P O T W 

This assessment addresses the degree to which each of the key seep constituents 

could potentially pass through the POTW and potentially result in violations of the Villages 

SPDES discharge permit and/or adversely impact water quality in the POTW receiving 

stream, Cattaraugus Creek. 
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The concentrations of key seep parameters that are currendy detected in the 

untreated influent to the POTW are summarized in Table 3. Table 3 also shows the average 

and maximum estimated increases in POTW influent concentrations predicted to result from 

the collection and discharge of seeps to the Village sewerage system. The estimated 

maximum POTW influent concentrations are based upon the estimated maximum daily 

loadings in Table 2 being added to the current POTW influent concentrations at current 

average daily POTW flow rates. 

Examination of the estimated maximum POTW influent concentrations in Table 3 

indicate that the key inorganic and sulfide constituents would likely be below or at the limits 

of analytical detection. As such, even with only noniinal or no reduction of these inorganic 

parameters through treatment, the predicted POTW effluent concentrations would be below 

applicable New York State Water QuaUty Standards and therefore does not represent a 

concern. 

Ammonia concentrations in the POTW influent are estimated to increase by 2.69 to 

6.97 mg/l to a maximum concentration of 18.32 mg/1 as.a result of elevated fill area seep 

collection and discharge to the POTW. Evaluation of Facility Operation Reports for the 12 
« 

months ending May 2004 indicates the average ammonia removal at the POTW was 82.7%. 

Applying this average removal efficiency to the estimated maximum influent ammonia 

concentration predicted to result from seep collection would result in a maximum POTW 

effluent concentration of approximately 3.17 mg/l. This predicted maximum concentration 

of ammonia in the POTW effluent would not contravene the Village POTW SPDES permit 

or adversely impact the water quality in Cattaraugus Creek. The net water quality impact on 

Cattaraugus Creek resulting from seep collection is positive, as an average of approximately 

25 lbs./day of ammonia that currendy discharges directly to the Creek will be removed by 

the POTW. 

3.1.4 Assessment of Potent ial to Upse t P O T W Operat ions 

Examination of Table 3 shows the maximum POTW influent concentrations of key 

parameters predicted to result from the discharge of seeps from the Elevated Fill Area to the 

POTW. These concentrations are not toxic to treatment plant biota and therefore do not 

represent a potential to upset Village wastewater treatment operations. 

f^ B[-;NI:IIVI.AKK 
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3.1.5 Assessment of Potential to Interfere with P O T W Opera t ions 

One element of this assessment addresses the potential for the discharge of collected 

seeps to the POTW to accumulate in the sludge in sufficient amounts to adversely impact 

the use of finished compost product. 

Table 4 illustrates the current average and maximum concentrations of arsenic and 

chromium based on the most recent annual sludge compost operation report prepared by 

the Village. Table 4 also shows the estimated average and maximum concentrations of these 

same parameters in the finished compost that could potentially result from collected seep 

discharge to the PO'IAX .̂ These estimated concentrations conservatively assume that the 

entire mass loading of these parameters in the seeps (See Table 2) end up in the sludge and 

compost. These estimated concentrations in finished compost predicted to result from seep 

collection and discharge to the P O T W are well below New York State Part 360 compost 

pollutant criteria and therefore will not affect compost operations or finished compost use. 

The ammonia and sulfides are biologically degraded and therefore do not concentrate 

in the sludge. Iron was not evaluated as this is not considered a toxic metal and is not 

analyzed in the Village PO'TW sludge and compost. 

Another element of this assessment is consideration of whether or not the sulfide 

concentrations and mass loadings to the POTW could potentially adversely impact POTW 

operations. More specifically, the Village Sewer Use Ordinance prohibits the discharge of 

wastes or waters containing sulfides and other substances that could be a hazard to the 

POIAV, unless explicitly allowed by permit. In this instance, the concern is whether sulfides 

contained in the seeps could result in hydrogen sulfide gas concentrations in the sewer 

system that would be potentially hazardous to Village sewer workers. Another concern is 

whether these same sulfide concentrations could potentially result in odorous conditions in 

the basements of houses located adjacent to the sewers conveying the collected seeps from 

the site along Palmer Street to the Village sewage treatment plant. The Village Public Works 

Superintendent, Mr. Michael Hutchinson, raised this concern based upon odor complaints 

he currendy receives from some older residences in the Village during summer months. 

According to Mr. Hutchinson, many older homes in the Village have basement drains that 

connect to the Village sewer system. The traps in these basement drains sometimes dr)^ out 

and allow sewer gases to enter the basement resulting in the odor complaints. 

Table 1 summarizes the concentrations of sulfides in the seeps. Table 2 shows the 

estimated mass loadings of sulfides in the seeps that would be discharged to the sewer. 

400323 / ; r . BioNcii.viAKK 
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Whether this discharge of less than 1 pound of sulfides per day could potentially result in 

significant hydrogen sulfide gas concentrations in the Village sewers depends upon a number 

of factors including: the amount of dilution from sewage flow; pH in the combined sewage 

and seep flows; sewage temperature; and sewer flow conditions (e.g. velocity and residence 

time). The pH of the seeps is alkaline which reduces the potential for hydrogen sulfide gas 

formation. Higher summertime temperatures increase biological activity and reduce 

dissolved oxygen concentrations in the sewage, which promotes hydrogen sulfide gas 

formation. Low velocities and long residence time in sewers can also promote hydrogen 

sulfide gas formation. The Village has no sewer flow or other data necessary to determine if 

existing flows in the sewer would effectively dilute the seep discharge or could otherwise 

result in significant hydrogen sulfide gas formation in the sewers. As such, insufficient data 

exists to determine if the collected seeps discharged to the POTW without pretrearjnent 

could potentially result in conditions in the Village sewerage system that may contribute to: 

hazardous concentrations of hydrogen sulfide gases within the sewer system and/or odors in 

building basements located along the sewer lines conveying the seepage down gradient of the 

site. A determination of the need for pretreatment of sulfides in the seeps could better be 

made after existing flows and other data in the Palmer Street sewer are collected and 

evaluated during remedial design. Alternatively, the seeps could be collected and discharged 

to the Village sewerage system and resulting hydrogen sulfide gas concentrations and odor 

potential could be accurately determined based on actual operational data. If deemed 

necessary, pretreatment for sulfide in the seeps . prior to discharge could be readily 

implemented by addition of chemical oxidant (e.g. potassium permanganate). 
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4.0 SUMMARY AND CONCLUSIONS 

This evaluation has concluded that: 

The Village POTW has adequate treatment and hydraulic capacity to accept the 
discharge of seeps being considered for collection along the Elevated Fill Subarea 
of the Peter Cooper NPL Site in Gowanda, New York. 

The key parameters in the collected seeps, if discharged to the POTW, would not 
be expected to pass through the POTW in concentrations that would contravene 
the Village SPDES permit or water quality standards in Cattaraugus Creek. 

The discharge of collected seeps to the POTW would not be expected to upset 
the Village wastewater treatment plant operations. 

The discharge of collected seeps to the POTW would not be expected to 
adversely affect the quality or use of finished compost produced at the POTW 
from sewage sludge. 

• Insufficient Village sewer flow and other data exist to determine whether the 
collected seeps, if discharged to the POTW without pretreatment, could 
potentially result in hazardous concentrations of hydrogen sulfide gas in the 
sewers and/or odors in the basements of buildings located along the sewer lines 
down stream of the Site. The determination of whether to pretreat the seeps for 
sulfide removal could better be made based on Village sewer flow and other data 
collected and evaluated during remedial design or based upon actual operating 
data after the seeps are initially collected and discharged to the sewerage system. 

0021-001-400 
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TABLE 1 

SEEP ANALYTICAL CHARACTERIZATION SUMMARY 

Peter Cooper Landfill NPL Site 
Gowanda, New York 

fi 

Parameter 

Total Arsenic 

Soluble Arsenic 

Total Chromium 

Soluble Chromium 

Total Iron 

Soluble Iron 

Ammonia 

Total Sulfides 

pH 

Average 
Concentration 

(mg/L) 

0.051 

0.0598 

0.259 

0.264 

5.57 

1.934 

617 

4.47 

8.06 

Maximum 
Concentration 

(mg/L) 

0.071 

0.0665 

0.423 

0.369 

28.6 

4.78 

891 

9.0 

8.25 

Minimum 
Concentration 

(mg/L) 

0.0314 

0.0528 

0.0949 

0.0969 

0.10 

0.107 

381 

1.00 

7.88 
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TABLE 2 

ESTIMATED MASS LOADINGS TO POTW FROM COLLECTED SEEPS 

Peter Cooper Landfill NPL Site 
Gowanda, New York 

Parameter 

Total Arsenic 

Soluble Arsenic 

Total Chromium 

Soluble Chromium 

Total Iron 

Soluble Iron 

Ammonia 

Total Sulfides 

Average Daily 
Loading (lb./day) 

0.0025 

0.0029 

0.013 

0.013 

0.27 • 

0.094 

29.7 

0.22 

Maximum Daily 
Loading (lb./day) 

0.0064 

0.0075 

0.032 

0.033 

0.70 

0.24 

77 

0.56 

fi 
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TABLE 3 

ESTIMATED POTW INFLUENT CONCENTRATIONS 
RESULTING FROM COLLECTED SEEPS 

Peter Cooper Landfill N P L Site 
Gowanda, New York 

Parameter 

Total Arsenic 

Toral Chromium 

Total Iron 

M Ammonia 

Total Sulfides 

Current POTW 
Influent Cone. ' 

(mg/L) 

< 0.009 

< 0.005 

unknown 

11.35' 

unknown 

Average Increase 
in POTW 

Influent Cone. 
(mg/L) 

0.0002 

0.0011 

0.024 

. 2.69 

0.0016 

Maximum 
Increase in 

POTW 
Influent Cone. 

(mg/L) 

0,0005 

0.0029 

0.063 

6.97 

0.05 

Estimated 
Maximum 

POTW 
Influent Cone. 

(mg/L) 

< 0.0095 

< 0.0079 

> 0.063 

18.32 

>0.05 

NYS Water 
Quality 

Standards 
(mg/L) 

0.050 

0.050 

0.300 

n.a. 

n.a. 

fi 

Notes: 
1. Based on 01 /28/00 sampling by the Village of Gowanda. 
2. Based on average measured concentration of samples collected by the Village of Gowanda (06/03 -07/04) . 
n.a.- not applicable 
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TABLE 4 

ESTIMATED POTW COMPOST CONCENTRATIONS 
RESULTING FROM COLLECTED SEEPS 

Peter Cooper Landfill NPL Site 
Gowanda, New York 

Parameter 

Total Arsenic 

Total Chromium 

Current 
Avg. Cone. 

in 
Finished 

Compost ' 
(mg/kg) 

<5.95 

85.9 

Estimated 
Avg. Cone. 
In Finished 
Compost w / 

Seeps ̂  
(mg/kg) 

<6.58 

89.1 

NYS Part 360 
Compost 

Avg. 
Pollutant 

Limit 
(m^/k^) 

41 

1,000 

Current 
Max. 

Cone, in 
Finished 

Compost ' 
(mg/kg) 

10.2 

123 

Estimated 
Max. Cone. 
in Finished 

Compost w / 
Seeps ̂  

(mg/kg) 

11.8 

131 

NYS Part 360 
Compost Max. 
Pollutant Limit 

(mg/kg) 

75 

1,000 

Notes: 
1. Based on 08/20/02 & 02/07/03 sampling by the •̂ illage of Gowanda. 
2. Based on addition of average and ma.ximum parameter loads from seeps (Table 2-2) in 237 dry tons of sludge 

and 2,000 yds^ tree trimmings @ assumed 474 lb./yd.' 
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FIGURE 1 
VILLAGE POTW LOCATION MAP 

PETER COOPER LANDFILL NPL SITE 
GOWANDA, NEW YORK 
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P E T E R C O O P E R L A N D F I L L N P L S I T E 
FEASIBILITY S T U D Y 

E N H A N C E D C O V E R S Y S T E M / 
6NYCRR P A R T 360 F I N A L C O V E R SYSTEM 
E Q U I V A L E N T P E R F O R M A N C E ANALYSIS 

1.0 I N T R O D U C T I O N 

The purpose of a cover system is to midgate the potential for groundwater impacts 

by promoting precipitation runoff and evapotranspiration to reduce surface infiltration, and 

to minimize potential for direct contact with waste and/or contaminated media. The generic 

6NYCRR Part 360 final cover system incorporates a geosynthetic liner, barrier protection 

layer soils, and vegetated topsoil cover system to meet these criteria. However, the Part 360 

regulations allow for variances from the generic Part 360 landfill cover system if "equivalent 

performance" can be demonstrated by an alternative cover system. Equivalent performance 

may include equivalent reductions in mitigating potential for groundwater quality impacts to 

receptors. T"he Enhanced Cover System approach described in the FS Report for the Peter 

Cooper Landfill NPL Site will meet this equivalent performance requirement by 

supplementing existing low permeability cover soils in combination with implementation of 

seep/groundwater collection measures at the downgradient (Cattaraugus Creek) perimeter of 

the Elevated Fill Subarea, and retrofitting an active gas collection and treatment system into 

the cover system. 

2.0 C O V E R SYSTEM ANALYSIS 

To evaluate the difference in infiltration rates under the generic Part 360 cover 

system and the enhanced cover system, these cover systems were simulated using USEPA's 

Hydrologic Evaluation of Landfill Performance (HELP) Model (Version 3.07). HELP 

model simulations were also performed for the existing Elevated Fill Subarea cover to 

establish baseline conditions. For the existing and enhanced cover system approach, cover 

system perforrnance, as measured by annual average percolation/leakage through the barrier 

layer soils during the first five (5) years of placement, was evaluated on a subarea-specific 

basis due to the differences in existing barrier layer soil cover thicknesses and hydraulic 

conductivity values. These areas included the approximate L5-acre were the portion of the 
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Elevated Fill Subarea of the site where cover soils are less than 1-foot thick, and the 

approximately 3.5-acre area where existing cover soils are greater than 1-foot thick. 

The HELP Model can be operated to incorporate a number of default values for 

precipitation, evapotranspiration, and atmospheric conditions. However, a number of inputs 

and cover system features, including configuration, slope, materials of construction and soil 

properties, are largely at the discretion of the user. Selection of "best case" or "worst case" 

values for any of these data significantly impact program output. To provide the most 

realistic comparison of the existing and enhanced cover system approaches to the Part 360-

equivalent cover system, a series of assumptions and estimates were made to account for 

site-specific characteristics and best professional judgment. Where possible, these 

assumptions were appUed universally to all of the modeled cover systems. Key assumptions 

and estimates are identified on Table 1, attached, and summarized below. 

Precipi tat ion, Atmospher ic and Evapotranspirat ion Da ta : This information was 
entered for the existing, enhanced, and Part 360 cover systems using identical default 
values for Buffalo, NY, as derived from the HELP model database. Buffalo is 
approximately 30 miles from Gowanda, and is the closest location to the site for 
which a default database exists. 

Landfill Area, Slope and Slope Length: This information was derived through 
Figure 6 and Plate 1 of the FS, which present the Elevated Fill Subarea isopach and 
contour maps, respectively. 

Cover Soil Layers and Physical Properties - Exis t ing Cover: This information 
was derived based on cover system isopach map and in-place hydraulic conductivity 
testing of existing cover soils performed during the RI. For existing cover, average 
existing soil thicknesses within the 1.5 and 3.5-acre areas were used in the Model (6-
inches and 22-inches, respectively). The hydraulic conductivity values for the existing 
cover soils were estimated as the average of actual measurements from Shelby tube 
samples collected across the Elevated Fill Subarea during the RI. Default values for 
porosity, field capacity, and wilting point for the existing soils were therefore 
obtained from the HELP model database for soils with similar hydraulic conductivity 
characteristics (i.e.. Soil Type #26). For both the 1.5 and 3.5-acre areas, a fair stand of 
grass was assumed. 

Cover Soil Layers and Physical Propert ies - E n h a n c e d Cover Alternative: For 
the enhanced cover system alternative, the 3.5-acre area was assumed to have no 
changes from the current condition. Filling in of low spots, moderate regrading and 
reseeding to provide a good vegetative cover will be performed, but this was 
conservatively assumed to have no substantial impacts. For the 1.5-acre parcel, an 



additional 1-foot of soil having a target hydraulic conductivity of approximately 2x10-
5 (i.e., HELP Model default Soil Type #22) will be placed over the existing cover 
soils. 

• Soil/Geomembrane Layers and Physical Properties - Generic Part 360 Cover: 
Soil properties for the generic Part 360 Cover were assumed based on Part 360 
requirements. Topsoil properties were entered as the default values for HELP Model 
Soil Type #6. Barrier protection layer soils were conservatively assumed to have 
properties identical to the default values for Soil Type #28, with a hydraulic 
conductivity of approximately (1 x 10"̂  cm/s). Geomembrane properties were 
entered as the HELP Model default values for HDPE. Membrane integrity 
properties, including average installation and manufacturing defect rates of 0.5 
pinholes per acre and 1 pinholes per acre, respectively, placement over a 
geotextile/geonet gas venting layer, and good placement quality were also selected 
from the HELP Model menu. 

2.1 Results of HELP Model Simulations 

Results of the HELP Model simulations for the preferred and generic Part 360 cover 

systems are summarized below. 

"'Covet Sysferii 

Existing 

Enhanced 

Part 360-
Equivaleht 

Estiinated Annual 
Infiltration 
(CF/year) 

64,100 

59,100 

2,890 

AxLiigc Daily 
Infiltfadon*-;^ ' . 
(CF/day)^".:^ 

176 

162 

8 

I* 
I 

DetaUed output from each of the model runs is attached. As indicated, approximately 

64,100 cubic feet of precipitation per year are estimated to infiltrate the existing cover 

system. The annual average surface infiltration value for the enhanced cover system 

approach following the first five years of cover system placement is conservatively estimated 

at 59,100 cubic feet per year, and the five year average surface infiltration value for the 

generic Part 360 cover system is approximately 2,890 cubic feet per year. 

400334 
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3.0 UPGRADIENT GROUNDWATER FLOWS 

In addition to the infiltration of precipitation through the Elevated Fill Subarea cover, 

overburden groundwater flows through the site subsurface and contacts sludge fill material 

within the Elevated Fill Subarea. Section 2.5 of the FS estimates that, independent of 

mounding from infiltration, overburden groundwater flow from upgradient sources through 

the Elevated Fill Subarea to the creek represents average flows of approximately 600 cubic 

feet per day. 

4.0 N E T HYDRAULIC FLOWS AND PERFORMANCE ANALYSIS 

Based on the above analyses, the combined contributions of infiltration and 

upgradient groundwater flow to seep/groundwater migration to Cattaraugus Creek are 

presented below for the current scenario, the enhanced cover alternative (absent collection) 

and the Part 360-equivalent alternative. 

Cover System ^ -> 

Existing 

Enhanced Cover without 
seep/groundwater 
collection 

Part 360-Equivalent 

Enhanced Cover with 
seep/groundwater 
collection 

Estimated 
Average 

Daily 
Inflltr itlon 

Flow 
. (CF/dj>) ^ 

176 

162 

8 

Estimated 
Average Daily 
Groundwater 
, , r Flow 
'̂ (CF/day) 

600 

600 

600 

Total Flow from 
Elevated Fill 

Subarea to 
Cattaraugus 

Creek {CF/day) 

776 

762 

608 

« 6 0 8 

As indicated, in the absence of a collection system the enhanced cover system 

approach allows approximately 762 cubic feet per day of groundwater/seep flow to the 
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Creek, whereas the Part 360-equivalent approach allows for flows of approximately 608 

cubic feet per day, or 80% of the flows predicted for the enhanced cover system. However, 

the enhanced alternative, when employed in conjunction with downgradient 

seep/groundwater collection, is predicted to mitigate nearly all contaminant loadings from 

seep flows, lowering the rate of discharge to the Creek significandy greater than the 20% 

decrease necessary to match the Part 360-equivalent approach. Thus, the enhanced cover 

system in combination with seep/groundwater collection provides superior protection to the 

creek than does the Part 360 cover system alone. This can be demonstrated following 

construction through collection of flows greater than the difference between the predicted 

Part 360 cover system and the enhanced cover system (i.e., collection of greater than 154 

CF/day) and/or observance of no discernible seepage from the Elevated Fill Subarea to 

Cattaraugus Creek. 

In addition to providing greater reduction of off-site flows and loadings to 

Cattaraugus Creek, the enhanced cover system with seep/groundwater collection approach 

will provide this benefit immediately upon construction. The full effects of the Part 360 

cover system approach in reducing off-site loadings are not likely to be observed for several 

years due to slow release of mounded groundwater from saturated sludge fill beneath the 

cover and continued releases to the creek from this source. 

As discussed in the FS Report and in Appendix F, the seep collection and treatment 

system will be designed to collect up to 2,000 gallons per day of combined seep and 

groundwater flow to assure an adequate margin of safety during wet weather conditions and 

seasonal high water table conditions. 
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ENHANCED COVER SYSTEM EVALUATION 
PETER COOPER LANDFILL NPL SITE - ELEVATED FILL SUBAREA 

GOWANDA, NEW YORK 

Cover T y p e 
Area 

(acres) 

F ina l Cover 

Layers 
Slope 

Slope 

Leng th 

(feet) 

Porosi ty 

(vol /vol) 

Field C a p . 

(vol/vol) 

Wilt. Pt . 

(vol /vol ) 

Sat. H y d . 

Conduct iv i ty 

( c m / s e c ) 

EnHMcedjGoyeiiSyistem: , , « , , - . , , ^ ' < ^' ' . '' ' t , : < ' ^ - . - „ . , ..... <« .. .,%... ,,i *•<- » 

supplement 6" exist BL 

w / additional 12" BL 

22" exist BL 

1.5 

3.5 

Exist BL - 6" 

N e w B L - 1 2 " 

Exist BL - 22" 

2% 

4% 

155 

170 

0.4450 

0.4190 

0.4450 

0.3930 

0.3070 

0.3930 

0.2770 

0.1800 

0.2770 

1.9E-06 

1.9E-05 

1.9E-06 

Existing Covet System: ' /- _• ' ^ < • , '- ,'• ̂ ,' c-'- ^ ' - " " • ' , " • ' i , ' ' '" ' , " • . - • . • . 

6" exist BL 

22" exist BL 

1.5 

3.5 

Exist BL - 6" 

Exist BL - 22" 

2% 

4 % 

155 

170 

0.4450 

0.4450 

0.3930 

0.3930 

0.2770 

0.2770 

1.9E-06 

1.9E-06 

Part 360 Cover Sys t em - ; - ' . • - . 

6" topsoil 

24" barrier protection layer (BPL) 

geocomposite 

60-mil L L D P E geomembrane 

5 

Topsoil - 6" 

BPL - 24" 

geocomposite - 0.20" 

60 mil L L D P E - 0.04" 

6% 290 

0.4530 

0.4520 

0.8500 

0.0000 

0.1900 

0.4110 

0.0100 

0.0000 

0.0850 

0.3110 

0.0050 

0.0000 

7.2E-04 

1.2E-06 

l.OE+01 

4.0E-13 

Notes : 
1. -Vll scenarios were run using HELP model default climatological and e\'apotransformadon data for Buffalo, NY. 
2. All covers assume a fair stand of grass. 
3. Barrier laver (BL) porosit)', field capacit}' and wilting point taken from default values for compacted silt)' clay soils (HELP Model T}'pe #26). Saturated hydraulic conductivit)' values for existing soils were 

calculated geometric mean of shelby-tube samples collected and analyzed during the RI. For the preferred altemative, saturated hydraulic conductivit)' values were conser\'ati\-ely estimated to be an order 
of magnitude less than existing cover soils. 

i j j 4. Part 350 LLDPE membrane assumes LOO pinholes/acre each for installation and manufacturing defects, and a placement qualit)' of 3 (good). 

Table 1; Summar)' of HELP Model Input Data.xls 
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3.07 {1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

* * 
* * 
* * 
* + 

* * 

+ *Tt* + +*Tt + * + * * * T t + + + + + * * + + * + + * * * + * + + * * * * + * + + + + + *Tt + -A- + Tt,t***-*-

* + 

+ * + * • * - * * * * * * * + * * * * * + * * + 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C:\HELP3\EXISTING\DATA4.D4 
C:\HELP3\EXISTING\DATA7.D7 
C:\HELP3\EXISTING\DATA13.D13 
C:\HELP3\EXISTING\DATA11.Dll 
C:\HELP3\EXISTING\SOIL15.D10 
C:\HELP3\EXISTING\150UT.OUT 

TIME: 1 3 : 3 0 DATE: 7 / 1 / 2 0 0 4 

* + + + * + + + * + + * + + * + * + + + + + * + * * + * + * * * + * + TlrTt + * * + + * + + + + * + * * 

TITLE; Peter Cooper Gowanda Site - Existing Cover System 1,5 Acres 
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 2 6 

THICKNESS = 6. 
POROSITY = 0. 
FIELD CAPACITY = 0. 
WILTING POINT = 0. 
INITIAL SOIL WATER CONTENT = 0. 
EFFECTIVE SAT. HYD. COND. = 0.190000003000E-05 CM/SEC 

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3. 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

00 INCHES 
4 450 VOL/VOL 
3930 VOL/VOL 
2770 VOL/VOL 
4 425 VOL/VOL 

00 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE #26 WITH A 
FAIR STAND OF GRASS, A SURFACE SLOPE OF 2.% 
AND A SLOPE LENGTH OF 155. FEET. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

90 
00 
1 
6 
2 
2 
1 
0 
2 
2 
0 

50 
0 
500 
0 
655 
670 
662 
000 
655 
655 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

Page 2 of 10 
400339 



NOTE; 

EVAPOTRANSPIRATION AND WEATHER DATA 

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
BUFFALO NEW YORK 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

42.93 
2.00 
126 
285 
6.0 

12.10 
76.00 
68.00 
72.00 
76.00 

DEGREES 

INCHES 
MPH 
% 
% 
% 
% 

NOTE: 

JAN/JUL 

3.02 
2.96 

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2.40 
4.16 

2.97 
3.37 

3.06 
2.93 

2.89 
3.62 

2.72 
3.42 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL •FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.60 
72.20 

26.10 
66.80 

31.70 
59.10 

44.70 
52.60 

55.20 
45.50 

65.50 
27.00 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 
AND STATION LATITUDE = 42.93 DEGREES 

400340 
Page 3 of 10 



INCI 

42 

13 

20 

8 

0 

2 

2 

0 

0 

0 

IES 

58 

034 

884 

659276 

003 

655 

658 

000 

000 

OOOO 

CU. FEET 

231848.047 

70968.555 

113712.977 

47149.758 

16.787 

14457.861 

14474.648 

0.000 

0.000 

-0.031 

PERCENT 

100.00 

30.61 

49.05 

20.34 

0.01 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 1 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

ANNUAL TOTALS FOR YEAR 2 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 0.0000 0.04 2 0.00 

INCt 

38 

11 

19 

4 

2 

2 

2 

. 0 

2 

iES 

30 

671 

860 

673125 

096 

658 

463 

000 

291 

CU. FEET 

208543.531 

63546.957 

108137.898 

25445.168 

11413.473 

14474.648 

13412.977 

0.000 

12475.145 

PERCENT 

100.00 

30.47 

51.85 

12.20 

5.47 

0.00 

5.98 

400341 
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* i t * * + * * * J r * * 7 t + + + -,lr*** + * * * + * + + + **:Ar + + + * + * + + * * * + + **Tlr* + * * + + * * + + 

ANNUAL TOTALS FOR YEAR 

fi 
I 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

**•*- + +•*• + + + * * * * + • * • * * + + • * * * * * * * * • + * + : * : * * * * * * + + + •*•*•*••*•+ + + + •*••*••*• •.*• + + ik- + * * * * * * + + it + + *-A- + * + + + -A-* + * 

INCt 

33 

13 

18 

3 

- 0 

2 

2 

2 

1 

0 

IES 

70 

277 

309 

081294 

968 

463 

607 

2 9 1 

179 

OOOO 

CU. FEET 

1 8 3 4 9 6 . 5 6 2 

7 2 2 9 5 . 5 2 3 

9 9 6 9 4 . 4 6 9 

1 6 7 7 7 . 6 4 5 

- 5 2 7 1 . 0 6 5 

1 3 4 1 2 . 9 7 7 

1 4 1 9 5 . 4 6 2 

1 2 4 7 5 . 1 4 5 

6 4 2 1 . 5 9 4 

- 0 . 0 0 6 

PERCENT 

1 0 0 . 0 0 

3 9 . 4 0 

5 4 . 3 3 

9 . 1 4 

- 2 . 8 7 

6 . 8 0 

3 . 5 0 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

3 9 . 7 7 

1 3 . 7 5 6 

2 0 . 1 5 2 

5 . 5 4 1 0 4 2 

0 . 3 2 1 

2 . 6 0 7 

2 . 6 4 0 

1 . 1 7 9 

1 . 4 6 7 

0 . 0 0 0 0 

CU. FEET 

2 1 6 5 4 7 . 5 6 2 

7 4 9 0 1 . 2 8 9 

1 0 9 7 2 6 . 6 1 7 

3 0 1 7 0 . 9 7 3 

1 7 4 8 . 7 8 6 

1 4 1 9 5 . 4 6 2 

1 4 3 7 5 . 9 9 2 

6 4 2 1 . 5 9 4 

7 9 8 9 . 8 5 0 

- 0 . 0 9 1 

PERCENT 

1 0 0 . 0 0 

3 4 . 5 9 

5 0 . 6 7 

1 3 . 9 3 

0 . 8 1 

2 . 9 7 

3 . 6 9 

0 . 0 0 

4 0 0 3 4 2 

Page 5 of 10 
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ANNUAL TOTALS FOR.YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCI 

37 

14 

20 

4 

- 1 

2 

2 

1 

0 

0 

IES 

99 

606 

234 

5 6 8 0 3 8 

418 

640 

601 

4 67 

088 

OOOO 

CU. FEET 

2 0 6 8 5 5 . 5 6 2 

7 9 5 2 7 . 8 2 8 

1 1 0 1 7 6 . 5 7 0 

2 4 8 7 2 . 9 6 7 

- 7 7 2 1 . 8 2 0 

1 4 3 7 5 . 9 9 2 

1 4 1 6 4 . 9 1 7 

7 9 8 9 . 8 5 0 

4 7 9 . 1 0 5 

0 . 0 1 6 

PERCENT 

1 0 0 . 0 0 

3 8 . 4 5 

5 3 . 2 6 

1 2 . 0 2 

- 3 . 7 3 

3 . 8 6 

0 . 2 3 

0 . 0 0 

4 0 0 3 4 3 
Page 6 of 10 



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

3.43 
3.32 

1.02 
0.91 

2 
4 

1 
2 

16 
19 

02 
45 

2 
3 

1 
1 

96 
91 

20 
69 

3 
3 

1 
1 

00 
05 

32 
29 

3 
3 

0 
2 

13 
51 

99 
18 

2 
3 

1 
0 

57 
24 

09 
79 

1 
0 

1 
0 

389 
.310 

346 
241 

1 
0 

0 
0 

174 
360 

750 
498 

4 
0 

2 
0 

337 
335 

665 
360 

3 
0 

2 
0 

330 
299 

938 
417 

0 
0 

0 
0 

213 
567 

329 
781 

0 
0 

0 
0 

140 
814 

132 
886 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

PERCOLATION/LEAKAGE THROUGH LAYER 1 

TOTALS 0.0000 0.0000 0.0000 0.2111 0.2724 0.1696 
0.4559 0.4766 0.6267 0.9750 1.5628 0.5546 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.1311 0.1984 0.2214 
0.2781 0.5755 0.5861 0.9443 1.2927 0.4956 

0 
2 

0 
0 

410 
546 

052 
694 

0 
3 

0 
1 

491 
409 

032 
619 

0 
2 

0 
0 

459 
576 

160 
765 

1 
1 

0 
0 

105 
641 

724 
382 

3 
1 

1 
0 

085 
352 

130 
143 

2 
0 

0 
0 

254 
559 

888 
155 

400344 
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERCOLATION/LEAKAGE THROUGH 
LAYER 1 

CHANGE IN WATER STORAGE 

38.47 

13.269 

19.888 

5.30455 

0.007 

3.225) 

1.0763) 

0.9584) 

2.07329) 

1.3643) 

209458.2 

72248.03 

108289.72 

28883.301 

37.23 

100.00 

34.493 

51.700 

13.78953 

0.018 

+ * + + + - A - * J r * * * + + * + * * * * * * + * + * * + lV + * * * + * + + * * * + + + * * + + + * * + * ' A - * * + * 
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PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

PERCOLATION/LEAKAGE THROUGH LAYER 1 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 

(INCHES) 

2 . 1 4 

2 . 7 8 4 

0 . 6 3 4 1 2 1 

7 . 5 7 

(CU. F T . ) 

1 1 6 5 2 . 3 0 1 

1 5 1 6 1 . 0 7 7 1 

3 4 5 2 . 7 9 1 0 2 

4 1 2 1 6 . 2 4 2 2 

0.4450 

0 .2770 

+ * + + * l t * * + + + * + * * + * - A : * * i l r - ^ * * * * * T t * + * * * * * + + * + * * * * * + + * + + Tt* + + + + * 

Page 9 of 10 
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FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 2.6015 0.4336 

SNOW WATER 0.088 

fi 
i 

Page 10 of 10 4 0 0 3 4 7 
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+ * 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

Ik- * 

+ + * * + + + + + -A-*Jr* + *-A-Tt->t + + + + + + * * + -i* + + *-Ar + + *it + -A: + + + + + + + it 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C:\HELP3\EXISTING\DATA4.D4 
C:\HELP3\EXISTING\DATA7.D7 
C:\HELP3\EXISTING\DATA13.D13 
C:\HELP3\EXISTING\DATA11.Dll 
C:\HELP3\EXISTING\SOIL35.D10 
C:\HELP3\EXISTING\350UT.OUT 

TIME: 13:42 DATE: 7/ 1/2004 

* * * + ** + *lt++******lt*++*TtTt** + *Tt + +* + *lt****+*+* + * + * + **+*********Jr**-Tt+*-jt********** + 

TITLE: Peter Cooper Gowanda Site - Existing Cover System 3.5 Acres 

&.sfi ̂ĉ  "3,6 

3 6 CtC'cTS. 

\ \^^' '^ - 2 2 ' ' Caul-tXtV-^t^') 
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 26 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 

22.00 INCHES 
0.4450 VOL/VOL 
0.3930 VOL/VOL 
0.2770 VOL/VOL 
0.4366 VOL/VOL 

0.190000003000E-05 CM/SEC 
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3. 

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 
00 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE #26 WITH A 
FAIR STAND OF GRASS, A SURFACE SLOPE OF 4.% 
AND A SLOPE LENGTH OF 170. FEET. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

90 
00 
3 

20 
8 
8 
5 
0 
9 
9 
0 

60 
0 
500 
0 
820 
900 
540 
000 
606 
606 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

Page 2 of 10 
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EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
BUFFALO NEW YORK 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE. HUMIDITY 

42.93 
2.00 
126 
285 

20.0 
12.10 
76.00 
68.00 
72.00 
76.00 

DEGREES 

INCHES 
MPH 
% 
% 
% 
% 

NOTE: 

JAN/JUL 

3.02 
2.96 

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2.40 
4.16 

2.97 
3.37 

3.06 
2.93 

2.89 
3.62 

2.72 
3.42 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.60 
72.20 

26.10 
66.80 

31.70 
59.10 

44.70 
52.60 

55.20 
45.50 

65.50 
27.00 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 
AND STATION LATITUDE = 42.93 DEGREES 

Page 3 of 10 
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INCHES 

4 2 . 5 8 

1 4 . 2 5 8 

2 2 . 7 8 2 

5 . 5 3 8 8 2 9 

0 . 0 0 1 

9 . 6 0 6 

9 . 6 0 7 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 0 0 0 

CU. FEET 

5 4 0 9 7 8 . 7 5 0 

1 8 1 1 5 3 . 7 3 4 

2 8 9 4 4 6 . 6 2 5 

7 0 3 7 0 . 8 2 0 

7 . 7 4 2 

1 2 2 0 4 7 . 2 5 0 

122054 . 9 9 2 

0 . 0 0 0 

0 . 0 0 0 

- 0 . 1 5 8 

PERCENT 

1 0 0 . 0 0 

3 3 . 4 9 

5 3 . 5 0 

1 3 . 0 1 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 1 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

+ * * * * * + * * + * + + * + * + * + * - * ^ * * * * + + * + * * * * * * * + * + * * T t * * T t * * * + + * T t + * + * * + Tt + * * + + + * + + * + **+*Tt + * * * 

ANNUAL TOTALS FOR YEAR 2 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

* * l t + + + + + + i r + + + r t + ^ + .Ar+* + * * + * * + * . ^ + **.A.Tt + Vf + Tt + + + TtTt l t *Tt + * * + * + + * + * + * * * * * + + + l t * * * + + T t + * 

INCHES 

3 8 . 3 0 

1 1 . 7 8 1 

2 3 . 3 8 7 

1 . 4 7 9 1 4 4 

1 . 6 5 3 

9 . 6 0 7 

8 . 9 6 9 

0 . 0 0 0 

2 . 2 9 1 

0 . 0 0 0 0 

CU. FEET 

4 8 6 6 0 1 . 5 9 4 

1 4 9 6 7 3 . 9 2 2 

2 9 7 1 2 8 . 8 1 2 

1 8 7 9 2 . 5 2 0 

2 1 0 0 6 . 2 0 7 

1 2 2 0 5 4 . 9 9 2 

1 1 3 9 5 2 . 5 2 3 

0 . 0 0 0 

2 9 1 0 8 . 6 7 2 

0 . 1 1 8 

PERCENT 

1 0 0 . 0 0 

3 0 . 7 6 

6 1 . 0 6 

3 . 8 6 

4 . 3 2 

0 . 0 0 

5 . 9 8 

0 . 0 0 

4 0 0 3 5 1 
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fi 
I 

INCHES 

3 3 . 7 0 

1 2 . 5 7 3 

2 0 . 7 5 3 

1 . 2 6 3 6 3 5 

- 0 . 8 8 9 

8 . 9 6 9 

9 . 1 9 2 

2 . 2 9 1 

1 . 1 7 9 

0 . 0 0 0 0 

CU. FEET 

4 2 8 1 5 8 . 6 5 6 

1 5 9 7 3 9 . 2 5 0 

2 6 3 6 6 1 . 5 0 0 

1 6 0 5 4 . 4 8 7 

- 1 1 2 9 6 . 7 9 5 

1 1 3 9 5 2 . 5 2 3 

1 1 6 7 8 0 . 6 8 0 

2 9 1 0 8 . 6 7 2 

1 4 9 8 3 . 7 1 9 

0 . 2 0 0 

PERCENT 

1 0 0 . 0 0 

3 7 . 3 1 

6 1 . 5 8 

3 . 7 5 

- 2 . 6 4 

6 . 8 0 

3 . 5 0 

0 . 0 0 

**7t + * + * + Tt*lt** + * + Tt** + J t * * * * * * + * * * * + + + * * + Tt + * + + + * + Tt* + Vr* + + + * * * + + + +**TtTt + -A-,t + + *Tt + + * 

ANNUAL.TOTALS FOR YEAR 3 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 . 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

it** + + Tt****it**it + * * * - * T t * * + * * + * * + .*-* + + **ltTt* + + Tt** + ***Jr + **Tt + *Jr + * * + + * * + *-***it*Tt^r* + 

:it*** + ++lt + + * + + * + Tt* + **Tt*Tt** + + * + + + T t + + * * + * + + + + *ltVfTt + + + * * * * + + + * + * * + + **Tt + *Tt* + * * * + * 

ANNUAL TOTALS FOR YEAR 4 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

+ TtTt* + + TtTt*Vr + + * + + T t + * + * + + * * * + * * + * l t * + T t * + * + + + * * * + + * * + T t * * + + * + + * + * * T t * * * l t + + + + lt + 

INCHES 

3 9 . 7 7 

1 3 . 5 6 4 

2 2 . 3 2 5 

3 . 4 5 8 3 2 4 

0 . 4 2 2 

9 . 1 9 2 

9 . 3 2 6 

1 . 1 7 9 

1 . 4 6 7 

0 . 0 0 0 0 

CU. FEET 

5 0 5 2 7 7 . 6 5 6 

1 7 2 3 3 5 . 9 2 2 

2 8 3 6 4 1 . 1 2 5 

4 3 9 3 8 . 0 1 2 

5 3 6 2 . 5 6 8 

1 1 6 7 8 0 . 6 8 0 

1 1 8 4 8 3 . 9 8 4 

1 4 9 8 3 . 7 1 9 

1 8 6 4 2 . 9 8 2 

0 . 0 4 2 

PERCENT 

1 0 0 . 0 0 

3 4 . 1 1 

5 6 . 1 4 

8 . 7 0 

1 . 0 6 

2 . 9 7 

3 . 6 9 

0 . 0 0 

4 0 0 3 5 2 
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* T t * * + + + + lt:A-Tt + *Jr+*Tt*lt+** + + * + + + * + * + * * * + + + * + *Tt + * + * + TtTt+ + Tt*-̂ rTt + + + * * * + it* + * * + * * l t + 

ANNUAL TOTALS FOR YEAR 5 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

* + + + * * * + + . t * T t * * + + + + * + * T t * * + * + * + + * * + * + * * + + * * T t + * * + + + T t * + * + T t * + + + * * + + + l t T t * * * + * * + J r + + 

INCI 

37 

14 

22 

2 

- 1 

9 

9 

1 

0 

0 

iES 

99 

611 

714 

124464 

459 

326 

246 

467 

088 

OOOO 

CU. FEET 

4 8 2 6 6 2 . 9 6 9 

1 8 5 6 3 2 . 7 9 7 

2 8 8 5 7 6 . 2 8 1 

2 6 9 9 1 . 3 0 9 

- 1 8 5 3 7 . 6 1 7 

1 1 8 4 8 3 . 9 8 4 

1 1 7 4 7 1 . 4 3 7 

1 8 6 4 2 . 9 8 2 

1 1 1 7 . 9 1 2 

0 . 1 9 7 

PERCENT 

1 0 0 . 0 0 

3 8 . 4 6 

5 9 . 7 9 

5 . 5 9 

- 3 . 8 4 

3 . 8 6 

0 . 2 3 

0 . 0 0 

4 0 0 3 5 3 
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+ * + + * + * + T t * * * * + + * * * * + * + * * * * * * + * + * * + + + + ****TtTtTtTt + +****Tt + Tt + *+Tt* + * + * * l t * * + + Tt+ + + * + + * 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

3 
3 

1 
0 

43 
32 

02 
91 

2 
4 

1 
2 

16 
19 

02 
45 

2 
3 

1 
1 

96 
91 

20 
69 

3 . 0 0 
3 . 0 5 

1 . 3 2 
1 . 2 9 

3 
3 

0 
2 

13 
51 

99 
18 

2 
3 

1 
0 

57 
24 

09 
79 

1 
0 

1 
0 

308 
250 

327 
168 

1 
0 

0 
0 

104 
311 

7 2 3 
501 

4 
0 

2 
0 

284 
337 

674 
4 6 1 

3 
0 

2 
0 

287 
400 

910 
553 

0 
0 

0 
0 

311 
8 3 1 

300 
996 

0 
0 

0 
0 

156 
778 

201 
802 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

PERCOLATION/LEAKAGE THROUGH LAYER 1 

TOTALS 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 3 8 9 9 0 . 3 2 9 0 0 . 0 2 8 0 
0 . 0 0 5 3 0 . 0 0 6 9 0 . 0 0 1 6 0 . 3 5 6 8 1 . 0 4 5 0 0 . 6 1 0 2 

STD. DEVIATIONS 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 3 3 3 6 0 . 2 5 7 2 0 . 0 2 7 8 
0 . 0 0 2 2 0 . 0 0 4 0 0 . 0 0 1 5 0 . 4 9 1 7 1 . 0 7 2 5 0 . 3 3 0 3 

0 
3 

0 
1 

412 
922 

050 
043 

0 
3 

0 
1 

494 
600 

030 
767 

0 
2 

0 
0 

466 
570 

156 
4 92 

1 
1 

0 
0 

178 
623 

763 
098 

3 
1 

1 
0 

292 
230 

068 
176 

3 
0 

0 
0 

056 
549 

919 
149 

4 0 0 3 5 4 
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3-5 cveiT̂ S - ^ c h t ^ c 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERCOLATION/LEAKAGE THROUGH 
LAYER 1 

CHANGE IN WATER STORAGE 

38 

13 

22 

2 

-0 

47 ( 

358 ( 

392 ( 

77288 ( 

054 ( 

3.225) 

1.1756) 

0.9921) 

1.76722) 

1.2059) 

488735.9 

169707.11 

284490.87 

35229.430 

-691.58 

100.00 

34.724 

58.210 

7.20827 

-0.142 

400355 
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** + * * * * * * * * * * * * + + ** + + ** + * + * * * * * * + * * * * * * * * * + * * * * * + ** + ** + *** + *** + * + **:***** + * * * * * 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

PERCOLATION/LEAKAGE THROUGH LAYER 1 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 

(INCHES) 

2 . 1 4 

2 . 7 8 3 

0 . 2 3 2 5 3 6 

7 . 5 7 

(CU. FT. 

2 7 1 8 8 . 7 0 1 

3 5 3 5 8 . 7 8 5 2 

2 9 5 4 . 3 7 1 3 4 

9 6 1 7 1 . 2 3 4 4 

0.4443 

0 .2770 

+ * * + + + + * * * * * * * + * * * * * * * * * * * * * * * + *'t-V-Jr + * + * - J t * * * + * * * * - f c + * * + 

1 

I 

I 4 0 0 3 5 6 
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* * * * * * * * * * * * * + * * * * * * * * • + * * * * * * * * * * * * * • * • * + * * * * * + * * * * * * * + * * * + + * + * * * * * * * * * * * * * * * * * * 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

1 9.2461 0.4203 

SNOW WATER 0.088 

f 
I 4 0 0 3 5 7 
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T t + : t * + + .^ + + * T t T t + * + + * l t * * + + * + T t * + * * + + . J r + + + * T t * T t T t * J f * T t + * + + + * * l t * * + + * T t * T t + T t l t * * * + Tt + * + * + 

* + l t + T t * + * + * l t * * * * + .Jf.it + :A-Tt + J r T t T t * + * + * * * * * + + Tt + T t + + T t + * + + * T t . A - * + + * T t l t + * T t T t + T t * + + + + 

+ + Tt * 

+ Tt 

+ * 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 . 0 7 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

* + 

* * 

+ * . J r + + T t T t l t T t + l t l t T t + * * + + J r T t * * T t l t l t l t > + + T t * T t + Tt + . A - T t T t T t T t * T t * + + * T t l t l t + * T t * . J r * S t T t + * T t * * * * * + T t T t * + * T t + * 

' * + T t + * * l t * * * + + * - * T t T t T t * T t T t + * + * T t * . + * * * * - + * T t T t * + + * + * + T t l t * * T t l t * + * + * T t * + + * * * * * - * * l t * * + * + * * + T t T t + A - * 

PRECIPITATION DATA F I L E : 
TEMPERATURE DATA F I L E : 
SOLAR RADIATION DATA F I L E : 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA F I L E : 
OUTPUT DATA F I L E : 

C:\HELP3\ENHANCED\DATA4.D4 
C:\HELP3\ENHANCED\DATA7.D7 
C:\HELP3\ENHANCED\DATA13.D13 
C:\HELP3\ENHANCED\DATA11.D11 
C: \HELP3\ENHANCED\SOIL155.DIO 
C:\HELP3\ENHANCED\150UT.OUT 

TIME: 1 4 : 3 6 DATE: 7 / 1 / 2 0 0 4 

+ Tt **** + * + + + + + + + *** + + + +** + * + • + + * + + + + **-*- + + * + ** + * + •*:+ + ** 

TITLE: P e t e r Cooper Gowanda S i t e - Enhanced Cover System 1.5 Acres 

^ f i a^^LCcJ 1 ^ ^ 

2 - " / s(o(?jL-

1 Page 1 of 11 

[ - I uJJ^ ' 2 ' t o 

400358 

file:///HELP3/ENHANCED/DATA4
file://C:/HELP3/ENHANCED/DATA7.D7
file:///HELP3/ENHANCED/DATA13
file://C:/HELP3/ENHANCED/DATA11.D11
file:///HELP3/ENHANCED/SOIL155
file:///HELP3/ENHANCED/


NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 22 

12.00 INCHES 
0.4190 VOL/VOL 
0.3070 VOL/VOL 
0.1800 VOL/VOL 
0.38 33 VOL/VOL 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 0.189999992000E-04 CM/SEC 

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3, 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

LAYER 

00 

TYPE 1 VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 26 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

6.00 INCHES 
0.4 4 50 VOL/VOL 
0.3930 VOL/VOL 
0.2770 VOL/VOL 
0.4 410 VOL/VOL 

= 0.190000003000E-05 CM/SEC 

4 0 0 3 5 9 
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE #22 WITH A 
FAIR STAND OF GRASS, A SURFACE SLOPE OF 2.% 
AND A SLOPE LENGTH OF 155. FEET. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

EVAPOTRANSPIRATION AND WEATHER DATA 

90 
00 
1 

18 
7 
7 
3 
0 
7 
7 
0 

50 
0 
500 
0 
246 
698 
822 
000 
246 
246 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
BUFFALO NEW YORK 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE. 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

4 2.93 DEGREES 
2.00 
126 
285 

18.0 INCHES 
12.10 MPH 
76.00 % 
68.00 % 
72.00 % 
76.00 % 

NOTE: 

JAN/JUL 

3.02 
2.96 

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2.40 
4.16 

2.97 
3.37 

3.06 
2.93 

2.89 
3.62 

2.72 
3.42 

400360 
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2 3 . 6 0 
7 2 . 2 0 

2 6 . 1 0 
6 6 . 8 0 

3 1 . 7 0 
5 9 . 1 0 

4 4 . 7 0 
5 2 . 6 0 

5 5 . 2 0 
4 5 . 5 0 

6 5 . 5 0 
2 7 . 0 0 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 
AND STATION LATITUDE = 42.93 DEGREES 

4 0 0 3 6 1 
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I 

^ 

fi 

ANNUAL TOTALS FOR YEAR 1 

INCHES CU. FEET PERCENT 

PRECIPITATION 4 2 . 5 8 2 3 1 8 4 8 . 0 4 7 1 0 0 . 0 0 

RUNOFF 1 1 . 3 2 6 6 1 6 7 1 . 1 6 8 2 6 . 6 0 

EVAPOTRANSPIRATION 2 2 . 8 2 3 1 2 4 2 7 3 . 4 3 7 5 3 . 6 0 

PERC./LEAKAGE THROUGH LAYER 2 8 . 4 2 9 5 4 7 4 5 8 9 8 . 8 8 7 1 9 . 8 0 

CHANGE IN WATER STORAGE 0 . 0 0 1 4 . 6 5 0 0 . 0 0 

SOIL WATER AT START OF YEAR 7 . 2 4 6 3 9 4 5 1 . 8 2 4 

SOIL WATER AT END OF YEAR 7 . 2 4 6 3 9 4 5 6 . 4 7 7 

SNOW WATER AT START OF YEAR 0 . 0 0 0 0 . 0 0 0 0 . 0 0 

SNOW WATER AT END OF YEAR 0 . 0 0 0 0 . 0 0 0 0 . 0 0 

ANNUAL WATER BUDGET BALANCE 0 . 0 0 0 0 - 0 . 0 8 8 0 . 0 0 

+ ^ t ^ t ^ < * * + * + * * * + * * * + * * * + * * + * + * * + * + + * * * * * * * ^ t + * + *^< + * * ^ , ^ , * * ^ t * ^ , + * * ^ ^ * ^ , * * ^ , ^ , ^ t + ^ , ^ , ^ , ^ , ^ , ^ , ^ , ^ , ^ m ^ , * 

Tt + * + + * * T t + + + * * + * + + * * + + + * * * + + * * * * * * * * * * + lt + + * + + T t * l t + T t * l t + T t + * T t * * * - * + * + Tt* + * l t * * + * * * * + * * * 

ANNUAL TOTALS FOR YEAR 2 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 0 . 0 0 0 0 - 0 . 0 4 2 0 . 0 0 

+ * * * * * * * * * * * * + + * * + * * * * 7 t * * * * * T t * * * * * * * * * + * * + * * l t l t l t * * * * * * * l t + * * J r + * * 7 t * * + * l t * * + * * * + * 

INCHES 

3 8 . 3 0 

1 0 . 5 1 8 

2 3 . 6 5 2 

2 . 7 6 5 1 8 5 

1 .364 

7 . 2 4 6 

6 . 3 1 9 

0 . 0 0 0 

2 . 2 9 1 

CU. FEET 

2 0 8 5 4 3 . 5 3 1 

5 7 2 7 1 . 9 0 6 

1 2 8 7 8 6 . 9 2 2 

1 5 0 5 6 . 4 3 1 

7 4 2 8 . 3 2 5 

3 9 4 5 6 . 4 7 7 

3 4 4 0 9 . 6 5 6 

0 . 0 0 0 

1 2 4 7 5 . 1 4 5 

PERCENT 

1 0 0 . 0 0 

2 7 . 4 6 

6 1 . 7 6 

7 . 2 2 

3 . 5 6 

0 . 0 0 

5 . 9 8 

I 4 0 0 3 6 2 
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INCI 

33 

11 

20 

2 

- 0 

6 

6 

2 

1 

0 

^ES 

70 

507 

730 

2 8 4 6 7 4 

821 

319 

610 

2 9 1 

179 

OOOO 

CU. FEET 

1 8 3 4 9 6 . 5 6 2 

6 2 6 5 4 . 6 2 9 

1 1 2 8 7 2 . 8 4 4 

1 2 4 4 0 . 0 5 1 

- 4 4 7 0 . 9 9 9 

3 4 4 0 9 . 6 5 6 

3 5 9 9 2 . 2 0 7 

1 2 4 7 5 . 1 4 5 

6 4 2 1 . 5 9 4 

0 . 0 4 3 

PERCENT 

1 0 0 . 0 0 

3 4 . 1 4 

6 1 . 5 1 

6 . 7 8 

- 2 . 4 4 

6 . 8 0 

3 . 5 0 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 3 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

* + + + * * T t + T t * T t l t * * * T t * * * * + + + l t + * * + * T t * + * * + * T t + + * + Tt + + * * + + + * * * * + * + + * + * * T t T t l t * l t l t + + + + l t + T t T t + + + * 

* * * + * * + * + + * + * * - T t * * * + + * * * * + + * * * * * * + * * + * + Tt + + * + * * + + * + * * + * * + + + * * * * * + l t + * + * * * ^ r * * * + + + + St 

ANNUAL TOTALS FOR YEAR 4 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

* T t * * * v t l t l t + + T t T t + + + + * + + + T t T t * * + Tt + + + * + Tt + * T t * * + Tt + + * + T t * + + + + TtTt* + + + + + + + T t J r + + * T t T t * * T t . J f l t * + + * * + + + 

4 0 0 3 6 3 
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INCI 

39 

10 

22 

5 

0 

6 

6 

1 

1 

0 

IES 

77 

962 

849 

3 5 1 8 4 5 

607 

610 

929 

179 

467 

OOOO 

CU. FEET 

2 1 6 5 4 7 . 5 6 2 

5 9 6 8 6 . 6 8 4 

1 2 4 4 1 3 . 9 1 4 

2 9 1 4 0 . 7 9 5 

3 3 0 6 . 2 5 9 

3 5 9 9 2 . 2 0 7 

3 7 7 3 0 . 2 1 1 

6 4 2 1 . 5 9 4 

7 9 8 9 . 8 5 0 

- 0 . 0 7 8 

PERCENT 

1 0 0 . 0 0 

2 7 . 5 6 

5 7 . 4 5 

1 3 . 4 6 

1 . 5 3 

2 . 9 7 

3 . 6 9 

0 . 0 0 



f * + * * * * * * * * + * * + + * * * * + + + * * * * + + * * * * + * * * + * * * + * * * + * * + * * * * * * * * + + * * * * * + * + * * + * + * * * * * • * * + 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

+ * * + * * * * * * * * * + + * + + + * + * * * + + * + * l t * . * + , t i t T t * j t * * T t + + * l t + + * + . * * + + * * * + * • • + + * + * + + * + • * • * + + + * * * * 

INCHES 

3 7 . 9 9 

1 3 . 4 2 2 

2 3 . 1 6 2 

3 . 1 2 0 9 1 4 

- 1 . 7 1 4 

6 . 9 2 9 

6 . 5 9 5 

1 . 4 6 7 

0 . 0 8 8 

0 . 0 0 0 0 

CU. FEET 

2 0 6 8 5 5 . 5 6 2 

7 3 0 8 0 . 0 7 0 

1 2 6 1 1 4 . 5 3 9 

1 6 9 9 3 . 3 7 9 

- 9 3 3 2 . 4 4 4 

3 7 7 3 0 . 2 1 1 

3 5 9 0 8 . 5 1 2 

7 9 8 9 . 8 5 0 

4 7 9 . 1 0 5 

0 . 0 1 3 

PERCENT 

1 0 0 . 0 0 

3 5 . 3 3 

6 0 . 9 7 

8 . 2 2 

- 4 . 5 1 

3 . 8 6 

0 . 2 3 

0 . 0 0 

4 0 0 3 6 4 
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

3 
3 

1 
0 

43 
32 

02 
91 

2 
4 

1 
2 

16 
19 

02 
45 

2 
3 

1 
1 

96 
91 

20 
69 

3 . 0 0 
3 . 0 5 

1 .32 
1 . 2 9 

3 
3 

0 
2 

13 
51 

99 
18 

2 . 5 7 
3 . 2 4 

1 . 0 9 
0 . 7 9 

1 
0 

1 
0 

175 
193 

2 6 1 
115 

0 
0 

0 
0 

978 
200 

674 
303 

4 
0 

2 
0 

165 
246 

629 
377 

3 
0 

2 
0 

222 
163 

879 
258 

0 
0 

0 
0 

208 
385 

329 
534 

0 
0 

0 
0 

040 
572 

057 
623 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANS PIRATION 

TOTALS 

STD. DEVIATIONS 

PERCOLATION/LEAKAGE THROUGH LAYER 2 

TOTALS 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 1 . 1 2 7 0 0 . 3 6 5 5 0 . 0 0 6 1 
0 . 0 0 2 5 0 . 0 9 0 3 0 . 0 2 1 3 0 - 6 6 8 4 1 . 4 7 4 6 0 . 6 3 4 7 

STD. DEVIATIONS 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 6 5 1 1 0 . 6 2 9 5 0 . 0 0 4 9 
0 . 0 0 5 3 0 . 1 9 6 0 0 . 0 2 9 5 0 . 9 0 3 8 1 . 4 7 4 6 0 . 4 2 0 4 

* + + * 7 t T t * * * * * * * * + i t * * * * * + * * * * i t l t * * * * * * i t * + i t + * i t + + * * i t * * i t * * * * * * i t + * * * * * * - * * + + J r * * + i i t * i t + * * * 

0 
3 

0 
1 

4 1 1 
120 

0 5 1 
048 

0 
3 

0 
1 

493 
623 

0 3 1 
809 

0 
2 

0 
0 

464 
749 

157 
483 

1 
1 

1 
0 

560 
696 

071 
144 

3 
1 

1 
0 

890 
237 

265 
199 

2 
0 

1 
0 

855 
545 

089 
159 

4 0 0 3 6 5 
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I 

\ 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERCOLATION/LEAKAGE THROUGH 
LAYER 2 

CHANGE IN WATER STORAGE 

* + + * + + * + * * .+ * * * * * * * * * + * l t + l t T t * + +Tt*TtTtTtSt + + + * * l t * * T t + + + + + St + + * + * * * * + T t * + * * * * * * * * * T t + l t T t l t * + + 

38 

11 

22 

4 

- 0 

47 ( 

547 ( 

643 ( 

3 9 0 4 3 ( 

113 ( 

3 . 2 2 5 ) 

1 . 1 1 4 1 ) 

1 . 1 2 0 7 ) 

2 . 5 4 5 8 8 ) 

1 . 2 0 1 9 ) 

2 0 9 4 5 8 

62872 

1 2 3 2 9 2 

2 3 9 0 5 

- 6 1 2 

2 

89 

33 

910 

84 

100 

30 

58 

11 

- 0 

00 

017 

862 

4 1 3 2 1 

293 

t 

fi 
I 400366 

P a P e 9 o f l l 



* * * * + + * * + + * * * * * * * * * * * + + * * + * * * * + * * * + + * * * * * * * * + *•** + + * * * * > • * * + * * * * • * * + * * * * * + * * + + * * + 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

PERCOLATION/LEAKAGE THROUGH LAYER 2 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

1 THROUGH 

(INCHES) 

2.14 

2.770 

1.169886 

7.57 

5 

(CU. FT.) 

11652.301 

15082.8281 

6370.02686 

41216.2422 

0 . 4 2 4 1 

0 . 2 1 2 3 

* + * * * * * + * * * * • + * * * * * • * * * * * * * * * + * * + * * * * * * + * * * * * * * * * * + * * * * * * * + * * * * * * * * * * * * * * * * + + * * * 

fi 
I 4 0 0 3 6 7 
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: * * * * * * * * * * * + * + * + + ** + ***• + * + * * * * + * + + * * * * + *•**** + * * * + * * * * * + * * * * * * + * + * * * * * * * * * * + *.* 

FINAL WATER STORAGE AT END OF YEAR 5 

LAYER 

1 

2 

SNOW WATER 

(INCHES) 

4.0628 

2.5320 

0.088 

(VOL/VOL) 

0.3386 

0.4220 

• * • * * * * + * + * * * * + * * * + * + * * * + * * * * * * * + * * + + + * * + * * + * * * * * + * + • • * + + + + * * 

l» 
4 0 0 3 6 8 
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+ l t * - T t l t + Jr + Tt + * + * + * * T t * + + * + + + + * * * * . A - . A : + : * r * * + + + + + T t * T t * . J c + * - T t + + + T t l t * * T t * * * + T t * + + + T t . * - + * * l t * * l t l t + + * 

* + * + + * * * T t + ^ r T t + T t + + + + J t + .A- + + + + * T t T t + + + * * * * + T t * * + T t V r T t l t l t + T t * T t + + T t * - + * l t * + * * l t * * * T t * * * * * T t T t T t T t * * + Jt 

+ Tt + i t 

I t i 

* * 

Tt Tt 

* + 

Tt Tt 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 . 0 7 (1 NOVEMBER 1997) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

* * 
* * 
* i t 

+ Tt 

Tt Tt 

* * 
Tt Tt * + 

+ * + Tt 

T t l t T t T t * l t T t T t T t T t l t T t T t T t T t + + * T t * * + + T t * l t * T t T t * T t * * l t T t * l t + T t * * T t * * T t + T t T t T t T t l t l t * * T t * * + * + * T t + * * * T t + * * T t T t T t * V t T t * , t 

* T t * T t T t T t + * T t * T t T t * + T t * * T t T t T t T t * * * T t l t T t T t * T t T t * * l t T t * l t * T t T t T t T t * , t + T t T t T t + l t T t * T t * * + * T t T t * + + + * T t T t * * + + * * T t * * T t T t , t 

PRECIPITATION DATA F I L E : 
TEMPERATURE DATA F I L E : 
SOLAR RADIATION DATA F I L E : 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA F I L E : 
OUTPUT DATA F I L E : 

C:\HELP3\ENHANCED\DATA4.D4 
C:\HELP3\ENHANCED\DATA7.D7 
C:\HELP3\ENHANCED\DATA13.013 
C:\HELP3\ENHANCED\DATA11.D11 
C:\HELP3\ENHANCED\SOIL35.DIO 
C:\HELP3\ENHANCED\3550UT.OUT 

TIME: 1 4 : 2 3 DATE: 11 1 / 2 0 0 4 

T t * - + T t T t T t * + + * * + T t T t T t * * T t T t T t + * + T t * + T t T t T t T t T t * * * * T t + T t * T t T t T t T t T t T t * - * T t * T t + * + * - + T t T t T t T t + T t T t * T t * * * * + * * T t T t T t T t T t T t T t 

TITLE: P e t e r Cooper Gowanda S i t e - Enhanced Cover System 3 . 5 Acres 

T t T t T t T t T t T t * T t * * * * T t T t * l t * * T t T t + + * T t * + * * + J r , t + * * * T t * * * T t T t T t * * i : T t * T t T t + + T t * * T t + * * * * * T t * * l t * * * * J t * T t * + T t T t * * 

I ^ ^ l/Oi-, ci-2) 3 - 5 -

SOuA^ CcS ^ € ) C ( S t l ' ^ ^ ' ^ 

I 
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file:///HELP3/ENHANCED/DATA4
file:///HELP3/ENHANCED/DATA7
file:///HELP3/ENHANCED/DATA13
file://C:/HELP3/ENHANCED/DATA11.D11
file:///HELP3/ENHANCED/SOIL35
file:///HELP3/ENHANCED/3550UT


NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 26 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 0. 

22.00 INCHES 
0.4 4 50 VOL/VOL 
0.3930 VOL/VOL 
0.2770 VOL/VOL 
0.4 366 VOL/VOL 

190000003000E-05 CM/SEC 
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3. 

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 
00 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL DATA BASE USING SOIL TEXTURE #26 WITH A 
FAIR STAND OF GRASS, A SURFACE SLOPE OF 4.% 
AND A SLOPE LENGTH OF 170. FEET. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

90 
00 
3 

20 
8 
8 
5 
0 
9 
9 
0 

60 
0 
500 
0 
820 
900 
540 
000 
606 
606 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

fi 
I Page 2 of 10 
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NOTE: 

EVAPOTRANSPIRATION AND WEATHER DATA 

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
BUFFALO NEW YORK 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 42.93 DEGREES 
2.00 
126 
285 

= 20.0 INCHES 
= 12.10 MPH 
= 76.00 % 
= 68.00 % 
= 72.00 % 
= 76.00 % 

NOTE: 

JAN/JUL 

3.02 
2.96 

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2.40 
4.16 

2.97 
3.37 

3.06 
2.93 

2.89 
3.62 

2.72 
3.42 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2 3 . 6 0 
7 2 . 2 0 

2 6 . 1 0 
6 6 . 8 0 

3 1 . 7 0 
5 9 . 1 0 

4 4 . 7 0 
5 2 . 6 0 

5 5 . 2 0 
4 5 . 5 0 

6 5 . 5 0 
2 7 . 0 0 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 
AND STATION LATITUDE = 42.93 DEGREES 

i» 
I 4 0 0 3 7 1 
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fi 

INCI 

42 

14 

22 

5 

0 

9 

. 9 

0 

0 

0 

^ES 

58 

258 

782 

5 3 8 8 2 9 

001 

606 

607 

000 

000 

OOOO 

CU. FEET 

5 4 0 9 7 8 . 7 5 0 

1 8 1 1 5 3 . 7 3 4 

2 8 9 4 4 6 . 6 2 5 

7 0 3 7 0 . 8 2 0 

7 . 7 4 2 

1 2 2 0 4 7 . 2 5 0 

1 2 2 0 5 4 . 9 9 2 

0 . 0 0 0 

0 . 0 0 0 

- 0 . 1 5 8 

PERCENT 

1 0 0 . 0 0 

3 3 . 4 9 

5 3 . 5 0 

1 3 . 0 1 

0 . 0 0 

0 . 0 0 

0 . 0 0 

0 . 0 0 

I 

Tt + TtTtTt + T t T t T t * T t * + T t l t T t * T t * T t T t T t l t T t * * * * * * T t T t * + T t * + * * * * * T t T t + , t * , t * + T t T t T t l t T t T t T t T t T t T t + T t T t * * T t T t * T t * T t * T t T t * T t * T t l t 

ANNUAL TOTALS FOR YEAR 1 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

T t T t + T t + * T t T t * + + * T t T t T t T t T t T t T t * + T t * T t * * + T t * A r * * * * + * * - :A rT t + + * + + T t J r T t T t * T t T t * T t T t * * T t T t T t T t T t T t * - + T t T t * * + T t * - + * * T t T t T t * * 

l t l t * * * * l t * T t * T t , t T t T t T t T t T t * T t * * T t T t * T t * T t * T t T t T t T t T t * * * * T t * T t + * + * J r T t T t T t * T t T t * T t T t T t * T t T t * T t T t T t * T t * * * * T t T t * * * + * * * * 

ANNUAL TOTALS FOR YEAR 2 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

+ T t , t l t T t T t * T t * * * T t T t T t T t T t T t T t T t T t * J r * T t l t * T t T t T t T t T t T t * * + T t * T t * * T t * T t T t * T t l t T t T t * T t * T t T t T t T t T t T t T t T t T t * * T t * T t T t T t * T t * * + T t T t * 

4 0 0 3 7 2 
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INCHES 

3 8 . 3 0 

1 1 . 7 8 1 

2 3 . 3 8 7 

1 . 4 7 9 1 4 4 

1 . 6 5 3 

9 . 6 0 7 

8 . 9 6 9 

0 . 0 0 0 

2 . 2 9 1 

0 . 0 0 0 0 

CU. FEET 

4 8 6 6 0 1 . 5 9 4 

1 4 9 6 7 3 . 9 2 2 

2 9 7 1 2 8 . 8 1 2 

1 8 7 9 2 . 5 2 0 

2 1 0 0 6 . 2 0 7 

1 2 2 0 5 4 . 9 9 2 

1 1 3 9 5 2 . 5 2 3 

0 . 0 0 0 

2 9 1 0 8 . 6 7 2 

0 . 1 1 8 

PERCENT 

1 0 0 . 0 0 

3 0 . 7 6 

6 1 . 0 6 

3 . 8 6 

4 . 3 2 

0 . 0 0 

5 . 9 8 

0 . 0 0 



I» 

INCI 

33 

12 

20 

1 

- 0 

8 

9 

2 

1 

4ES 

70 

573 

753 

2 6 3 6 3 5 

889 

969 

192 

2 9 1 

179 

CU. FEET 

4 2 8 1 5 8 . 6 5 6 

• 1 5 9 7 3 9 . 2 5 0 

2 6 3 6 6 1 . 5 0 0 

1 6 0 5 4 . 4 8 7 

- 1 1 2 9 6 . 7 9 5 

1 1 3 9 5 2 . 5 2 3 

1 1 6 7 8 0 . 6 8 0 

2 9 1 0 8 . 6 7 2 

1 4 9 8 3 . 7 1 9 

PERCENT 

1 0 0 . 0 0 

3 7 . 3 1 

6 1 . 5 8 

3 . 7 5 

- 2 . 6 4 

6 . 8 0 

3 . 5 0 

I 

T t l t T t T t + + T t T t * * T t * T t * T t T t T t T t T t T t + T t T t T t T t J r * * + * * * * T t T t + T t * l t T t T t T t T t T t T t l t l t T t * + l t T t T t T t T t T t T t l t l t T t T t l t + T t T t T t T t T t + T t * T t T t T t T t * T t T t * 

ANNUAL TOTALS FOR YEAR 3 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 0 . 0 0 0 0 0 . 2 0 0 0 . 0 0 

.Tt + * T t T t * T t T t * T t * * T t * T t T t T t + J r T t T t T t T t T t T t * T t * * * T t * T t + Tt + + TtTtTt + T t * - T t T t T t T t T t T t * T t * * - T t T t T t T t * . J r * T t + T t l t T t T t * * T t T t + + * T t T t T t + l tT t 

+ Tt + T t T t T t T t * + T t + + T t * T t T t T t * T t * T t T t + + T t T t * T t * * + + + * * T t T t * + * * T t T t + T t * T t T t T t T t + + + T t T t * T t + T t T t T t T t * * + * T t T t T t T t * T t T t * J r T t T t + Tt 

ANNUAL TOTALS FOR YEAR 4 

INCHES 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 0 . 0 0 0 0 0 . 0 4 2 0 . 0 0 

4 0 0 3 7 3 
Page 5 of 10 

39 

13 

22 

3 

0 

9 

9 

1 

1 

77 

564 

325 

458324 

422 

192 

326 

179 

467 

CU. FEET 

5 0 5 2 7 7 

1 7 2 3 3 5 

2 8 3 6 4 1 

4 3 9 3 8 

5362 

1 1 6 7 8 0 

1 1 8 4 8 3 

1 4 9 8 3 

1 8 6 4 2 

656 

922 

125 

012 

568 

680 

984 

719 

982 

PERCENT 

100 

34 

56 

8 

1 

2 

3 

00 

11 

14 

70 

06 

97 

69 



Tt*TtTt***TtTtTtTtTt*TtTtTtlt*ltTtTt**+ + + **lt****Tt*ltTtTt**TtltTtTt + + T t * * J r T t l t + * T t * * + Tt*TtTt + + * * * T t * T t * T t T t * T t + * T t * 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 1 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

TtTtTtTtTtTt*TtTtTtTt*Tt*TtltTtTt+TtTtTtTt****lt*Tt*+Tt**Tt**Tt***TtltTtTtTtTt****Tt**Ttlt*Tt*TtTt+* + T t * * * T t * l t * * * J r T t * * 

INC! 

37 

14 

22 

2 

- 1 

9 

9 

1 

0 

0 

4ES 

99 

611 

714 

124464 

459 

326 

2 4 6 

467 

088 

OOOO 

CU. FEET 

4 8 2 6 6 2 . 9 6 9 

1 8 5 6 3 2 . 7 9 7 

2 8 8 5 7 6 . 2 8 1 

2 6 9 9 1 . 3 0 9 

- 1 8 5 3 7 . 6 1 7 

1 1 8 4 8 3 . 9 8 4 

1 1 7 4 7 1 . 4 3 7 

1 8 6 4 2 . 9 8 2 

1 1 1 7 . 9 1 2 

0 . 1 9 7 

PERCENT 

1 0 0 . 0 0 

3 8 . 4 6 

5 9 . 7 9 

5 . 5 9 

- 3 . 8 4 

3 . 8 6 

0 . 2 3 

0 . 0 0 

4 0 0 3 7 4 
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fi 
I 

T t T t * * T t T t T t T t T t + * : t T t * T t + * * T t T t T t + + * T t T t T t * + * * * * + * + , * + + * * * T t T t * T t T t T t T t + T t * T t + + * T t T t T t T t + T t T t * + T t T t T t + Tt + T t T t T t * * - + + * 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

3 . 4 3 
3 . 3 2 

1 .02 
0 . 9 1 

2 . 1 6 
4 . 1 9 

1 . 0 2 
2 . 4 5 

2 . 9 6 
3 . 9 1 

1 .20 
1 . 6 9 

3 . 0 0 
3 . 0 5 

1 . 3 2 
1 . 2 9 

3 . 1 3 
3 . 5 1 

0 . 9 9 
2 . 1 8 

2 . 5 7 
3 . 2 4 

1 . 0 9 
0 . 7 9 

1 
0 

1 
0 

308 
250 

327 
168 

1 
0 

0 
0 

104 
3 1 1 

723 
5 0 1 

4 
0 

2 
0 

284 
337 

674 
461 

3 
0 

2 
0 

2 8 7 
4 0 0 

910 
5 5 3 

0 
0 

0 
0 

3 1 1 
8 3 1 

300 
996 

0 
0 

0 
0 

156 
778 

2 0 1 
802 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

PERCOLATION/LEAKAGE THROUGH LAYER 1 

TOTALS 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 3 8 9 9 0 . 3 2 9 0 0 . 0 2 8 0 
0 . 0 0 5 3 0 . 0 0 6 9 0 . 0 0 1 6 0 . 3 5 6 8 1 . 0 4 5 0 0 . 6 1 0 2 

STD. DEVIATIONS 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 3 3 3 6 0 . 2 5 7 2 0 . 0 2 7 8 
0 . 0 0 2 2 0 . 0 0 4 0 0 . 0 0 1 5 0 . 4 9 1 7 1 . 0 7 2 5 0 . 3 3 0 3 

0 
3 

0 
1 

412 
922 

050 
043 

0 
3 

0 
1 

494 
600 

030 
767 

0 
2 

0 
0 

466 
570 

156 
4 92 

1 
1 

0 
0 

178 
6 2 3 

7 6 3 
0 9 8 

3 
1 

1 
0 

292 
230 

068 
176 

3 
0 

0 
0 

0 5 6 
5 4 9 

919 
149 

4 0 0 3 7 5 
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERCOLATION/LEAKAGE THROUGH 
LAYER 1 

CHANGE IN WATER STORAGE 

3 8 . 4 7 

1 3 . 3 5 8 

2 2 . 3 9 2 

2 . 7 7 2 8 8 

- 0 . 0 5 4 

3 . 2 2 5 ) 

1 . 1 7 5 6 ) 

0 . 9 9 2 1 ) 

1 . 7 6 7 2 2 ) 

1 . 2 0 5 9 ) 

488735.9 

1 6 9 7 0 7 . 1 1 

2 8 4 4 9 0 . 8 7 

3 5 2 2 9 . 4 3 0 

- 6 9 1 . 5 8 

1 0 0 . 0 0 

3 4 . 7 2 4 

5 8 . 2 1 0 

7 . 2 0 8 2 7 

- 0 . 1 4 2 

+ * * - i l r * * + + -A-** + T t * * * + * * + * * * * + * * + * * * * + + + + * + * * + + * * * * * * + *Tlr + + + + * 

fi 
I 4 0 0 3 7 6 
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V 

fi 

T t T t T t * * + T t * T t T t * * * + * T t T t * + * T t T t T t T t * . T t T t * + + + * + : t * T t * T t T t * T t + T t T t * T t * * T t T t T t T t * T t T t T t * + T t T t T t + Tt + T t * T t T t * T t T t T t T t * - * * * T t 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 5 

(INCHES) (CU. F T . ) 

PRECIPITATION 2 . 1 4 2 7 1 8 8 . 7 0 1 

RUNOFF 2 . 7 8 3 3 5 3 5 8 . 7 8 5 2 

PERCOLATION/LEAKAGE THROUGH LAYER 1 0 . 2 3 2 5 3 6 2 9 5 4 . 3 7 1 3 4 

SNOW WATER 7 . 5 7 9 6 1 7 1 . 2 3 4 4 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0 . 4 4 4 3 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0 . 2 7 7 0 

* T t * * T t * T t T t T t i t Tt * T t * T t T t * T t T t T t * T t T t * T t T t * * T t T t T t T t T t T t T t l t * T t T t * T t T t T t * T t * T t l t * + T t * * * * T t * T t T t T t * * T t + T t T t T t * * T t T t * * * T t * T t * 

1 4 0 0 3 7 7 
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FINAL WATER STORAGE AT END OF YEAR 5 

LAYER (INCHES) (VOL/VOL) 

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

SNOW WATER 0 . 0 8 8 

* + * * * * * * T t * T t * T t * T t T t * * * * l t * l t * T t T t * * T t T t T t * * * * * * * * + T t l t l t T t * T t T t T t + T t T t * * T t * * * * T t + T t * * * + + + * T t * T t * * T t * * * * 

T t l t * T t * + * - T t T t * * * T t * * T t T t * * T t T t * T t * * T t T t T t T t + T t + T t * T t T t * T t + * T t T t T t T t * T t + T t + T t T t T t T t T t * + T t * T t + T t l t T t * + + * * T t * T t * * T t T t * T t * 

! • 

fi 
1 4 0 0 3 7 8 
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* T t T t T t T t T t + * T t T t T t * l t T t * * l t * * * J r * * * l t + . A + * * * T t T t l t T t T t T t + + + * * T t * + l t T t * + T t T t T t T t T t T t ^ T t T t T t T t T t T t T t T t J r T t l t l t T t T t T t + T t * T t T t T t * 

Tt Jr * * 

Tt Tt Tt * 

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 
•** HELP MODEL VERSION 3 . 0 7 (1 NOVEMBER 1 9 9 7 ) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
Tt Tt Tt i t 

Tt Tt Tt * 

+ Jr + i t T t i t T t i t T t T t i t T t i t i t * T t T t + T t T t l t + J r i t * + * + * + i t T t * i t T t T t * * T t T t i t i t T t l t + + T t T t J r T t * T t T t T t T t * T t * T t T t * i t * i t l t T t * T t * J r T t i t * T ^ 

T t T t T t T t + l t l t + T t J r i t * l t T t T t T t T t + + T t T t + l t T t T t J f * i r i t T t T t T t T t T t T t V r T t T t l t + l t + * + T t * T t T t T t + l t T t T t T t T t T t * T t * T t * T t T t * l t T t l t * J r * J r * l t + l t S t * T t 

PRECIPITATION DATA F I L E : C: \HELP3\360CAP\DATA4.D4 
TEMPERATURE DATA F I L E : C: \HELP3\360CAP\DATA7.D7 
SOLAR RADIATION DATA FILE: C : \HELP3\360CAP\DATA13 .D13 
EVAPOTRANSPIRATION DATA: C : \HELP3 \360CAP\DATA11 .D11 
SOIL AND DESIGN DATA F I L E : C : \ H E L P 3 \ 3 6 0 C A P \ 3 6 0 S O I L . D 1 0 
OUTPUT DATA FILE: C: \HELP3\360CAP\OUT360.OUT 

TIME: 1 4 : 5 0 DATE: 6 / 2 9 / 2 0 0 4 

* T t T t T t * T t + T t T t T t T t T t T t T t T t T t T t * + T t T t T t T t T t T t T t * T t + J f T t T t T t T t T t * T t T t T t * T t T t T t T t T t T t * * l t T t T t T t T t * * T t T t T t T t T t T t T t + T t T t T t T t T t T t l t T t * T t T t + T t T t + 

TITLE: P e t e r Cooper Gowanda S i t e - 360 Cover System 

Tt + T t * + * T t * T t T t T t * + T t T t T t * * + T t T t T t T t T t T t T t + T t T t T t T t T t * * T t l t T t + T t T t + + T t * * * T t * * * T t * T t * + T t * T t T t T t T t l t T t * T t * * * T t T t T t T t * * T t T t * T t 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

3<s^ e'f c'-'-'^f-r 
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LAYER 1 

( • 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 

6.00 INCHES 
0.4 530 VOL/VOL 
0.1900 VOL/VOL 
0.08 50 VOL/VOL 
0.4 0 93 VOL/VOL 

0.720000011000E-03 CM/SEC 
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3, 

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 
00 

LAYER 

TYPE 3 BARRIER SOIL LINER 

! • 

MATERIAL TEXTURE NUMBER 28 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

24.00 INCHES 
0.4 520 VOL/VOL 
0.4110 VOL/VOL 
0.3110 VOL/VOL 
0.4520 VOL/VOL 

= 0.120000004000E-05 CM/SEC 

LAYER 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 20 

0.20 

C-*v/^ 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

INCHES 
VOL/VOL 
VOL/VOL 
VOL/VOL 

0.8500 
0.0100 
0.0050 
0.0100 VOL/VOL 

10.0000000000 
6.00 PERCENT 

290.0 FEET 

CM/SEC 

I Page 2 of 14 400380 



LAYER 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 36 

0.04 THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

= 0 

INCHES 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

399999993000E-12 CM/SEC 
0.50 HOLES/ACRE 
1.00 HOLES/ACRE 

- GOOD 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM_DEFAL 
SOIL DATA BASE USING SOIL TEXTURE # 6 WITH AN 
EXCELLENT STAND OF GRASS, A SURFACE SLOPE OF 6.% 
AND A SLOPE LENGTH OF 290. FEET. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

57 
100 
5 
6 
2 
2 
0 
0 
13 
13 
0 

50 
0 
000 
0 
456 
718 
510 
000 
306 
306 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
BUFFALO NEW YORK 

( • 

I 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

Page 3 of 14 

42.93 
2.00 
126 
285 
6.0 
12.10 
76.00 
68.00 
72.00 
76.00 

DEGREES 

INCHES 
MPH 
% 
% 
% 
% 

400381 



V 
NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 

COEFFICIENTS FOR BUFFALO NEW YORK 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

3.02 2.40 2.97 3.06 2.89 2.72 
2.96 4.16 3.37 2.93 3.62 3.42 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR ' BUFFALO ' NEW YORK 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2 3 . 5 0 
7 0 . 7 0 

2 4 . 5 0 
6 8 . 9 0 

3 3 . 0 0 
6 2 . 1 0 

4 5 . 4 0 
5 1 . 5 0 

5 6 . 1 0 
4 0 . 3 0 

6 6 . 0 0 
2 8 . 8 0 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR BUFFALO NEW YORK 
AND STATION LATITUDE = 42.93 DEGREES 

fi 
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fi 

* * * * * * * * * * * * * * + + * * * * • * • * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

ANNUAL TOTALS FOR YEAR 1 

PRECIPITATION. 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 3 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 0.0000 . -0.121 0.00 

******************************************************************************* 

INCHES 

42.58 

13.720 

22.109 

6.750800 

1.1949 

6.5720 

0.178820 

0.0027 

0.000 

13.308 

13.308 

0.000 

0.000 

CU. FEET 

772826.812 

249016.328 

401279.437 

122527.023 

119281.445 

3245.577 

4.154 

241533.562 

241537.719 

0.000 

0.000 

PERCENT 

100.00 

32.22 

51.92 . 

15.85 , 

15.43 

0.42 

0.00 

0.00 

0.00 

I 4 0 0 3 8 3 
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I* 

f 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE, COLLECTED FROM LAYER 3 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

******************************************************************************* 

INCHES, 

38.30 

9.285 

22.269 

5.454281 

0.5957 

5.3040 

0.150249 

0.0022 

1.291 

13.308 

12.308 

0.000 

2.291 

0.0000 

CU. FEET 

695145.125 

168530.047 

404184.687 

98995.195 

96268.180 

2727.027 

23435.113 

241537.719 

223389.016 

0.000 

41583.816 

0.066 

PERCENT 

100.00 

24.24 

58. 14 

14.24 

13.85 

0.39 

3.37 

0.00 

5.98 

0.00 

I Page 6 of 14 4 0 0 3 8 4 



I 

fi 
I 

ANNUAL TOTALS Ê OR YEAR 3 

INCHES CU. FEET 

611655.250 

189966.531 

362330.937 

73785.836 

PERCENT 

100.00 

31.06 

59.24 

12.06 

PRECIPITATION 33.70 

RUNOFF 10.4 66 

EVAPOTRANSPIRATION 19.963 

PERC./LEAKAGE THROUGH LAYER 2 4.065335 

AVG. HEAD ON TOP OF LAYER 2 0.3166 

DRAINAGE COLLECTED FROM LAYER 3 3.9516 71721.070 11.73 

PERC./LEAKAGE THROUGH LAYER 4 0.113761 2064.768 0.34 

AVG. HEAD ON TOP OF LAYER 4 0.0017 

CHANGE IN WATER STORAGE -0.795 -14428.200 -2.36 

SOIL WATER AT START OF YEAR 12.308 223389.016 

SOIL WATER AT END OF YEAR 12.625 229139.312 

SNOW WATER AT START OF YEAR 2.291 41583.816 6.80 

SNOW WATER AT END OF YEAR 1.179 21405.312 3.50 

ANNUAL WATER BUDGET BALANCE 0.0000 0.123 0.00 

******************************************************************************* 

400385 
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I 

V 

fi 

*******+***+**+*************+**********************************+*************** 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 , 

DRAINAGE COLLECTED FROM LAYER 3 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

* * * * * * * * * * * * * * * * * * * * * T t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

INCHES 

39.77 

10.239 

22.003 

6.557681 

0.9413 

6.3828 

0.174845 

0.0027 

0.970 

12.625 

13.307 

1.179 

1.467 

0.0000 

CU. FI 

721825 

185831 

399363 

119021 

115848 

3173 

17608 

229139 

241520 

21405 

26632 

-0 

:ET 

250 

609 

156 

914 

453 

444 

592 

312 

391 

312 

834 

010 

PERCENT 

100.00 

25.74 

55.33 

16.49 

16.05 

0.44 

2.44 

2.97 

3.69 

0.00 

I 4 0 0 3 8 6 
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V 

fi 

******************************************************************************* 

, PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

PERC./LEAKAGE THROUGH LAYER 2 

AVG. HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 3 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

******************************************************************************* 

INCHES 

37.99 

11.687 

22.169 

6.494942 

0.5966 

6.3164 

0.178583 

0.0026 

-2.361 

13.307 

12.325 

1.467 

0.088 

0.0000 

CU. FEET 

689518.500 

212116.578 

402371.812 

117883.195 

114641.906 

3241.285 

-42853.305 

241520.391 

223702.906 

26632.834 

1597.017 

0.237 

PERCENT 

100.00 

30.76 

58.36 

17.10 

16.63 

0.47 

-6.21 

3.86 

0.23 

0.00 

I 4 0 0 3 8 7 
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fi 
I 

******************************************************************************* 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 5 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

3.43 
3.32 

1.02 
0.91 

2. 16 
4.19 

1.02 
2.45 

2.96 
3.91 

1.20 
1.69 

3.00 
3.05 

1.32 
1.29 

3.13 
3.51 

0.99 
2.18 

2.57 
3.24 

1.09 
0.79 

1 
0 

1 
0 

147 
000 

339 
000 

0 
0 

0 
0 

933 
058 

662 
130 

4 
0 

2 
0 

032 
000 

552 
000 

3 
0 

2 
0 

018 
253 

813 
412 

0 
0 

0 
1 

144 
914 

322 
358 

0 
0 

0 
0 

000 
582 

000 
871 

0 
2 

0 
0 

410 
936 

052 
810 

0 
3 

0 
1 

492 
682 

032 
834 

0 
2 

0 
0 

460 
820 

159 
545 

1 
1 

1 
0 

518 
739 

037 
207 

3 
1 

1 
0 

424 
322 

356 
143 

2 
0 

1 
0 

344 
556 

001 
153 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

PERCOLATION/LEAKAGE THROUGH LAYER 2 

TOTALS 0.0981 0.1061 0.3066 0.6060 0.4130 0.2002 
0.2833 0.4539 0.5741 0.7931 1.1389 0.8915 

STD. DEVIATIONS 0.1238 0.0965 0.1205 0.2236 0.2594 0.1847 

0.2153 0.5769 0.5230 0.6090 0.3653 0.3964 

LATERAL DRAINAGE COLLECTED FROM LAYER 3 

TOTALS 0.0948 0.1028 0.2972 0.5887 0.4016 0.1945 

0.2757 0.4420 0.5590 0.7723 1.1092 0.8676 
STD. DEVIATIONS 0.1197 0.0935 0.1175 0.2175 0.2523 0.1801 

0.2097 0.5624 0.5096 0.5941 0.3573 0.3867 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

TOTALS 0.0032 0.0033 0.0094 0.0173 0.0113 0.0058 
0.0077 0.0119 0.0151 0.0207 0.0297 0.0239 

STD. DEVIATIONS 0.0040 0.0030 0.0031 0.0062 0.0070 0.0046 
0.0056 0.0144 0.0134 0.0149 0.0080 0.0097 

Page 10 of 14 
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AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

0 
0 

0 
0 

0017 
3492 

0022 
3239 

0 
0 

0 
1 

0007 
8539 

0007 
5117 

0 
0 

0 
1 

0032 
9319 

0026 
3272 

0 
1 

0 
1 

5875 
6328 

4422 
8774 

0 
2 

0 
2 

4884 
3076 

38 90 
0226 

0 
1 

0 
1 

2400 
3516 

4548 
3141 

DAILY AVERAGE HEAD ON TOP OF LAYER 2 

AVERAGES 

STD. DEVIATIONS 

DAILY AVERAGE HEAD ON TOP OF LAYER 4 

AVERAGES 0.0005 0.0006 0.0015 0.0030 0.0020 0.0010 
0.0014 0.0022 0.0028 0.0038 0.0056 0.0043 

STD. DEVIATIONS 0.0006 0.0005 0.0006 0.0011 0.0012 0.0009 
0.0010 0.0028 0.0026 0.0029 0.0018 0.0019 

. * . * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

( • 

I 4 0 0 3 8 9 

Page 11 of 14 



f 
I 

**********+************************************++************************+***** 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 5 

INCHES CU. FEET PERCENT 

PRECIPITATION 38.47 ( 3.225) 698194.2 100.00 

RUNOFF 11.079 ( 1.7060) 201092.22 28.802 

EVAPOTRANSPIRATION 21.703 ( 0.9773) 393906.00 56.418 

PERCOLATION/LEAKAGE THROUGH 5.86461 { 1.12569) 106442.633 15.24542 
LAYER 2 

AVERAGE HEAD ON TOP 0.729 ( 0.342) 
OF LAYER 2 

LATERAL DRAINAGE COLLECTED 5.70536 ( 1.09774) 103552.211 14.83144 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 0.15925 ( 0.02806) 2890.420 0.41399 
LAYER 4 

AVERAGE HEAD ON TOP 0.002 ( 0.000) 
OF LAYER 4 

CHANGE IN WATER STORAGE -0.179 ( 1.4710) -3246.73 -0.465 

400390 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * + * + * * * * * * * * * * * * * * * * * * * * *•* * * * * * * * * * * * * * * * 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 

(INCHES) 

2.14 

2.743 

0.050994 

5.983 

0.04975 

0.001240 

0.008 

0.008 

0.0 FEET 

7.57 

PRECIPITATION 

RUNOFF 

PERCOLATION/LEAKAGE THROUGH LAYER 2 

AVERAGE HEAD ON TOP OF LAYER 2 

DRAINAGE COLLECTED FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AVERAGE HEAD ON TOP OF LAYER 4 

MAXIMUM HEAD ON TOP OF LAYER 4 

LOCATION OF MAXIMUM HEAD IN LAYER 3 
(DISTANCE FROM DRAIN) 

SNOW WATER 

(CU. FT. 

38841.000 

49780.3750 

925.53223 

903.03308 

22.49911 

137387.4840 

M7\XIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.4530 

0.0850 

*** Maximum heads are computed using McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol. 119, No. 2, March 1993, pp. 262-270. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

fi 
I Page 13 of 14 4 0 0 3 9 1 



I 
I 
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FINAL WATER STORAGE AT END OF YEAR 

LAYER 

,1 

2 

3 

4 

SNOW WATER 

(INCHES) 

1 . 4 7 3 3 

1 0 . 8 4 8 0 

0 . 0 0 2 0 

0 . 0 0 0 0 

0 . 0 8 8 

(VOL/VOL) 

0 . 2 4 5 6 

0 . 4 5 2 0 

0 . 0 1 0 0 

0 . 0 0 0 0 

* * + -* + * * + + + * + + * + + + + * + + + ****-ilr + Tt-A- + + + * * * + + * * * + + * + + * * + * + * 
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LO PURPOSE AND OBJECTIVES 

The purpose of this Post-Remedial Groundwater and Surface Water Monitoring Plan 

is to identify and document the methods that will be employed at the Peter Cooper 

Gowanda NPL Site to monitor the effectiveness of the remedial measures in protecting 

against detrimental impacts to Cattaraugus Creek. Accordingly, this Plan identifies 

groundwater and surface water sampling locations, collection procedures, analytical 

parameters and methodology, and data reporting and interpretation requirements that will be 

implemented following construction of the recommended remedial measures. 

This Plan contains eight sections: 

• Section 2.0 identifies the post-remedial groundwater and surface water 
locations to be monitored. 

• Section 3.0 identifies the monitoring parameters and frequency. 

• Section 4.0 presents field sampling procedures to be employed at the site. 

• Section 5.0 specifies analytical methods and quality control requirements. 

• Section 6.0 presents corrective action measures to be taken in the event of 
changed field conditions or failure to meet quality assurance goals. 

• Section 7.0 identifies data evaluation and reporting requirements 

• Section 8.0 presents references cited in this report. 
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2.0 MONITORING NETWORK 

The Remedial Investigation Report (Reference 1) identifies two primary groundwater 

zones at the site: groundwater in the overburden and bedrock groundwater. Generally, there 

is a horizontal groundwater flow component within the overburden and bedrock toward 

Cattaraugus Creek. Groundwater in the overburden and bedrock ultimately discharges to 

Cattaraugus Creek creating an upward gradient toward the Creek within the bedrock 

(Reference 1). Because of this upward gradient in the bedrock, downward migration of the 

Chemicals of Potential Concern (COPCs) (see Section 4.0 of this report) is not likely to 

occur; therefore, the overburden monitoring wells at the site are considered adequate to 

evaluate upgradient and downgradient groundwater quality. In addition, the receiving 

surface water body, the Cattaraugus Creek, will also be monitored. The monitoring network 

is presented in the following sections. 

2.1 G r o u n d w a t e r M o n i t o r i n g L o c a t i o n s 

Groundwater monitoring will be performed at the following network locations (see 

Figure 1), where the S identifier indicates a shallow overburden monitoring well and the R 

identifier indicates a replacement monitoring well: 

• Upgradient monitoring well MW-7S. 

• Perimeter downgradient monitoring wells MW-2SR, MW-5S, MWFP-3S and 
MSFP-2SR. 

In addition, the following locations will be monitored for water elevation information 

to facilitate preparation of overburden isopotential maps: 

• Monitoring weUsMW-6S,MW-8S, MW-ISR, and PZ-1 . 

Borehole logs for the groundwater monitoring wells identified in this section are 

included in Appendix A. 
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2.2 Surface Water Monitor ing Locations 

Surface water monitoring will be performed at three network locations presented on 

Figure 2. The three surface water locations are identified as: SW-1 (upstream), SW-2 

(midstream), and SW-3 (downstream). 
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3.0 MONITORING PROGRAM 

As described in Section 3.0, environmental monitoring will be conducted at specific 

monitoring wells and surface water locations at the Site. Details concerning the planned 

monitoring frequency, parameters and analytical methods are described below. A summary 

of the monitoring program requirements is presented in Table 1. 

3.1 G r o u n d w a t e r M o n i t o r i n g 

Groundwater monitoring will include both water quality and water level monitoring. 

Water level monitoring is intended to detect seasonal changes in the groundwater flow 

direction and to illustrate hydraulic capture along the Inactive LandfiU/Cattaraugus Creek 

area of the site by the groundwater collection system. Groundwater elevation monitoring 

will be performed at all monitoring well/piezometer locations identified on Table 1. 

Groundwater samples will be collected at the well locations identified in Section 2.1 

and summarized in Table 1. Procedures for well sampling are discussed in Section 5. 

Groundwater levels will be recorded prior to well purging. Groundwater samples will be 

collected on a semi-annual (spring and fall) basis for the first two years of monitoring, and 

may be reduced to annually thereafter if the data supports the reduction. Groundwater 

samples wiU be analyzed for the laboratory and field parameters identified in Table 1. 

Laboratory and field parameters will be evaluated for reduction following two years of 

monitoring. 

3.2 Sur face W a t e r M o n i t o r i n g 

Surface water samples wUl be collected at the locations identified in Section 3.2 and 

summarized in Table 1. Procedures for surface water sampling are discussed in Section 5. 

As with the groundwater samples, surface water samples will be collected on a semi-annual 

(spring and fall) basis for the frrst two years of monitoring, and reduced to annually 

thereafter if the data supports the reduction. Surface water samples will be analyzed for the 

laboratory and field parameters identified in Table 1. 
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TABLE 1 

GROUNDWATER & SURFACE WATER MONITORING PROGRAM 

Peter Cooper Landfill NPL Site 
Gowanda, New York 

fi 
I 

Sample 

Loca t ion 

Es t . N u m b e r of S a m p l e s 

Pe r E v e n t 
P a r a m e t e r s F r e q u e n c y 

"^pjpgradietttMgaitonhgWteO > & -' 

MW-7S 

'I'CI, VOCsTotal Metals 

Field Measurements 

Water Quality Parameters' 

Scmi-Annually 

i . i ^> i^^P^j^y«^;%1fe&Y^^/<^ 'gP^^ i^^^ 

MWr>P-2S 

MWFP-3S 

T - r r r r s r s c 

TCL VOCs (chlorinated aliphatics 

only) 

Total Metals 

Field Measurements 

Scmi-Annually 

•BAmffmMuigJ^etwaxWeUs/vim 

MW-2SR 

MW-5^ 

TCL VOCs 

Total Metals 

Field Measurements 

Water Quality Parameters 

Semi-Annually 

Trip Blank 

Blind Duplicate 

Matrix Spike 

Matnx Spike Duplicate 

TCL VOCs 

TCL VOCs 

Total Metals 

Semi-Annually 

Semi-Annually 

S W l 

SW-2 

SW-3 

^ ^ i ^ ^ i # f c f S 

TCL VOCs 

Total Metals 

Water Quality 

Field Measurements 

^, ,-* 

MW-6 

MW-8S 

MW-ISR 

PZ-1 

;.">% - . i >i4.A,-k 

Scmi-Annually 

Semi-Annually 

Notts: 

1. Q A / Q ( ' samples will be collected at a frequency of 1 per 20 for each matrix. 

2. Total metals include: arsenic, chromium, hexavalent chromium, manganese; if field measured turbidit)' is greater than 50 NTU, 

dissolved metals will also be collected. 

3. rield measurements include: pH, temperature, specific conductance, turbidity, lib 

4. Water quality parameters include: ammonia, hardness, chloride, total sulfide 

Acronyms: 

i''MPA = Former Manufacturing Plant Area of the Site 

li.A = Inactive Landfill Area of the Site 

TCI. - Target Cnmp(jund l.i.st 

VOC^s = Volatile ()rg;inic (Compounds 

01)21-001-400 

Table I; C>W & SW Monitoring Requirements 
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4.0 FIELD SAMPLING PROCEDURES 

This section describes tlie sampling procedures that will be implemented at the Peter 

Cooper Landfill NPL Gowanda Site during routine environmental monitoring events. 

4.1 P r e - S a m p l i n g P r e p a r a t i o n 

Prior to a scheduled sampling event, the following steps will be taken by personnel 

responsible for sampling: 

• Review the sampling procedures; 

• Assemble and inspect all field equipment necessary for sample collection; 

• Verify that equipment is clean and in proper working order; 

• Field test equipment will be calibrated at the beginning of each sampling day, 
and will be checked and recalibrated according to manufacturer's 
specifications. Field instrumentation wiU be maintained and operated 
according to the applicable guidelines presented in Appendix B; 

• Examine shutdes, botdes, labels and preservatives; contact laboratory 
immediately if any problems are discovered; 

• Confirm sample delivery time and method of shipment with the laboratory; 

• Establish a sampling team of at least two people; and 

• Establish monitoring well evacuation and sampling schedule for the activities 
of each day. 

• Establish surface water sampling schedule for the activities of each day. 

4.2 Groundwater Sampling 
Applicable guidelines to be employed for collecting representative groundwater 

samples from monitoring wells are provided in Appendix B. Applicable guidelines include: 

• Groundwater Level Measurement 
• Low Flow (Minimal Drawdown) Groundwater Purging Procedures 
• Groundwater Sample Collection Procedures 
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Sample collection equipment will consist of a peristaltic pump and dedicated pump 

tubing following low-flow purge and sample collection procedures. Prior to sample 

collection, groundwater will be evacuated from each well at a low-flow rate (approximately 

0.1 L/min) and field measurements for pH, Eh, specific conductance, temperature, turbidity, 

dissolved oxygen, visual and olfactory observations and water level will be periodically 

recorded and monitored for stabilization. Purging will be considered complete when pH, 

specific conductivity and temperature stabilize and when the turbidity is measured below 50 

NTU, or stabilized above 50 NTU. Stability is defined as the variation between field 

measurements of 10 percent or less and no overall upward or downward trend in the 

measurements. Upon stabilization of field parameters, groundwater samples will be 

collected and analyzed for the parameters presented in Table \ . 

Groundwater samples collected for volatile organic compound (VOC) analysis will 

not be sampled direcdy through the peristaltic pump due to potential degassing (i.e., loss of 

VOCs) of the groundwater sample. Instead, upon collection of the VOC samples, the purnp 

will be turned off and the pressure on the flexible walled tubing within the pump head 

maintained in order to prevent water within the tubing from escaping. The tubing will then 

be removed from the well and coiled as to prevent any contact with the ground surface. 

Upon removal of the tubing, the pressure on the pump head wiU be slowly released allowing 

the trapped groundwater to flow into the VOC sample jars. Prior to and immediately 

following collection of groundwater samples, field measurements for pH, specific 

conductance, temperature, turbidity, Eh, dissolved oxygen, visual and olfactory observations 

and water level will be recorded. 

4.3 Surface W a t e r S a m p l i n g 

Applicable guidelines to be employed for collecting representative surface water 

samples are provided in Appendix B. Sample collection equipment wiU consist of pre-

cleaned, pre-preserved laboratory provided sample botties. Surface water samples will be 

collected via direct grab starting with the furthest downstream sample location and 

proceeding upstream to minimize impacts on sample quality. 

Each surface water sample will be collected from each designated location by slowly 

submerging each sample bottie with minimal surface disturbance. For pre-preserved botdes, 

completely submerging the bottie and overfilling will be avoided to prevent preservative loss. 

Pre-preserved VOC vials will be filled from a second, unpreserved, pre-cleaned glass 
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container to facilitate zero headspace filling. Prior to and immediately following collection 

of surface water samples, field measurements for pH, specific conductance, temperature, 

turbidity. Eh, dissolved oxygen, visual and olfactory observations will be recorded. 

4.4 P o s t - S a m p l i n g H a n d l i n g 

All collected groundwater and surface water samples will be placed in pre-cleaned, 

pre-preserved laboratory provided sample botties, cooled to 4°C in the field, and transported 

under proper chain-of-custody command to a qualified testing laboratory for analysis within 

proper holding times (see Section 6.2). A chain-of-custody form will be completed for each 

bulk container (i.e., cooler) of collected samples. The chain-of-custody form will be signed 

and dated by the person who performed sample collection, the person the samples were 

relinquished to for transport to the laboratory (if applicable) and the laboratory sample 

custodian who receives the samples. The applicable guideline for sample labeling, storage 

and shipment is presented in Appendix B. The types and frequencies of field Q A / Q C 

samples to be collected are discussed in Section 6.0 of this report. 

4.5 F ie ld E q u i p m e n t C l e a n i n g 

Non-dedicated purging equipment and water level monitoring probes will be cleaned 

before each use in accordance with the procedure for Non-Disposable and Non-Dedicated 

Sampling Equipment Decontamination presented in Appendix B. Peristaltic pump tubing 

will be dedicated to each monitoring well and will not require cleaning other than that 

provided by the manufacturer. Dedicated equipment must be maintained within the sealed 

original manufacturer's packaging prior to installation at each monitoring location. 

4.6 D o c u m e n t a t i o n of F i e l d Act iv i t ies 

The results of all field measurements and associated calculations will be recorded on 

standard forms included with the guidelines presented in Appendix B. During all activities, 

the following general information will be recorded on appropriate data sheets: 

Date 

Field sampling crew members 

Meteorological conditions 

Brief description of field activities planned for date indicated 

Tailgate Health and Safety meeting topics 
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• Location where work is performed 

• Problems encountered and corrective actions taken 

• All field measurements or descriptions made 

• Any modifications made to sampling procedures 

In addition, the following information will be recorded by the Field Team Leader 

during the collection of all environmental samples: 

Sample Locations and summary of the samples collected 
Completeness of the sampling effort 
Sample descriptions 
Results of all field measurements 

Results of field instrument calibrations 
Sample preservation used (if applicable) 
Chain-of-custody information. 

All original forms and field notebooks will be placed in a project record file 

maintained at an agreed upon location. 
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5.0 SAMPLE ANALYTICAL PROGRAM 

5.1 Parameters for Phys ica l /Chemica l Analysis 

The analytical parameters that will be analyzed in the monitoring programs discussed 

in this Plan are listed in Tables 1 and 2. 

5.2 Analytical Methods /Pro toco ls 

The methods that will be used for chemical analysis of all samples collected during 

this monitoring program are presented in Table 2. The sampling holding times, preservation 

and container requirements are also presented. 

5.3 Groundwater Monitor ing Program Field Quality Control Samples 

The following field quality control samples will be analyzed in support of the 

groundwater monitoring program at the Peter Cooper Gowanda Site: 

• Trip Blanks - A sufficient number of trip blanks for volatile organic 
compound analysis will be prepared by the laboratory and delivered to the 
sampling team prior to a sampling event. One sealed blank will be carried into 
the field per day along with the sample containers for each day that volatile 
organic samples are collected. Trip blanks will be transported and handled in 
the same manner as the actual samples. The results of the trip blank analysis 
will be reviewed to evaluate if the potential for sample contamination during 
transportation and handling exists. 

• Blind Duplicate - One blind duplicate will be collected and analyzed per 20 
samples collected during each groundwater/surface water sampling event. 
The field sample containers will be returned to the laboratory identified only 
as the "blind duplicate". The well or sample location will be recorded in the 
Project Field Book and on the respective Water Sample Collection Log (see 
Appendix B) and the results will be compared to review analytical precision. 

• MS/MSD - A sufficient volume of sample will be collected at one sampling 
location per sampling event for matrix spike/matrix spike duplicate 
(MS/MSD) analysis. The laboratory will report the results of the MS/MSD 
analysis, which will be reviewed for sampling and analysis precision and 
accuracy. 
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TABLE 2 

SAMPLE CONTAINER, VOLUME, PRESERVATION & 

HOLDING TIME REQUIREMENTS 

Peter Cooper Landfill NPL Gowanda Site 

Peter Cooper Corporation 

Gowanda, New York 

Matrix 

Groundwater/ 
Surface Water 

Parameter 

TCL VOCs 

Total Metals ' 

Ammonia 

Chloride 

Hardness, Total 

Sulfide, Total 

Method 
(Reference 1) 

8260B 

6010B/7196A 

350.2 

300 

130.2 

376.2 

Container 
Type 

glass vial 

plastic 

plastic 

plastic 

plastic 

plastic 

Minimum 
Volume 

2-40 ml 

600 ml 

500 ml 

50 ml 

100 ml 

50 ml 

Preservation 

(Cool to 4 °C for all samples) 

HCl to pH<2, 
Zero Headspace 

HNO3 to pH<2 

H2SO4 to pH<2 

Cool to 4 °C 

H2SO4 to pH<2 

CiHtOjZn+NaOH 

Hold ing T ime 

from Sample Date 

14 days 

6 months 

28 days 

28 days 

6 months 

7 days 

References: 

1. Test Methods for Evaluating Solid XX'astes, USEPA SW-846, Update III, 1991. 

Notes: 

1. Total metals include: arsenic, chromium, hexavalent chromium, manganese; if field measured turbidit)' is greater than 50 NTU, dissolved metals will also be collected. 

Acronyms: 

SVOC = Semi-Volatile Organic Compounds 

TCL = Target Compound List 

VOC = Volatile Organic Compounds 
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5.4 L a b o r a t o r y Qua l i t y C o n t r o l / R e p o r t i n g R e q u i r e m e n t s 

Laboratory quality control and reporting requirements will be as identified in the 

sections below. 

5.4.1 General 

• The laboratory will perform all standard in-house Q A / Q C necessary to 
control the introduction of contamination in the lab and to insure the accuracy 
and precision of the data. 

• The laboratory will stricdy adhere to the quality control requirements specified 
in the analytical method references presented in Table 2. 

• All laboratories involved in the monitoring program must be certified in the 
New York State Department of Health (NYSDOH) National Environmental 
Laboratory Approval Program (NELAP) for the parameters being analyzed. 

5.4.2 Laboratory Quality Control Analyses 

The laboratory will analyze the following quality control samples in addition to the 

field quality control samples described above: 

• Method Blanks - Method Blanks will be analyzed at least once per batch. If 
a particular reagent or piece of analytical equipment used is changed during 
preparation of a sample batch, additional testing will be required. 

• Surrogates — For volatile organic analyses, surrogate standards are added to 
each sample and recoveries are calculated for method performance accuracy. 
Surrogate standard recoveries will be reported according to USEPA SW-846 
reporting and deliverable requirements. 

5.4.3 Report ing and Deliverable Requi rements 

The laboratory(ies) must adhere to USEPA SW-846 reporting and deliverable 

requirements unless otherwise directed. The laboratory will submit the analytical report 

within 30 business days of receipt of the last batch of samples. The analytical report will also 

include for each sample: 

• Sample location/sample number 

• Date collected 
• Date extracted or digested 
• Date analyzed 
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• Analytical methodology (including preparation methodology) 

• Method detection limits 
• Sample dilution factor (if applicable) 

• Chain-of-Custody forms 

The analytical report also must contain a case narrative that will describe all Q A / Q C 

problems encountered during sample analysis. For each sample for which Q A / Q C 

problems are encountered, the following specific information will be reported in the case 

narrative: 

• Sample identification number 

• Sample matrix 
• Parameters analyzed 
• Data acceptance criteria exceeded 
• Specific analytical problems that occurred 
• Corrective action taken or attempted to resolve the problem(s) 

5.5 C u s t o d y P r o c e d u r e s 

Sample custody is controlled and maintained throughout the sample collection and 

analysis process. These procedures track and control the possession of sample from their 

source, in the field, to their final disposition, the laboratory. Laboratory chain-of-custody 

procedures further track the custody of samples during their tenure at the laboratory. A 

sample is in custody if it is: 

• In someone's physical possession; 
• In someone's view after being in physical possession; 
• In a designated secure area; or 
• Placed in a locked container by an authorized individual. 

This section discusses procedures to be used to adequately control and document sample 

custody. 

5.5.1 Chain-of-Custody (COC) Forms 

Chain-of-custody (COC) forms will be used to document the possession and transfer 

of custody of all samples. Typical information that will be supplied on the forms includes, 

but is not limited to: 

• Field sample identification; 

• Sample date and time of collection; 
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• Type of sample container; 
• Sample location and depth (if applicable); 

• Size and number of containers; and 
" Analyses required. 

The COC form will be initiated and signed by the field sampling team. The method 

of shipment, name of the courier and any other pertinent information should be entered in 

the "remarks" section. The original copy accompanies the sample shipment and a copy is 

retained by the Field Team Leader. The completed CQC form will be placed in a resealable 

plastic bag and taped to the underside of the Ud of the cooler containing the samples 

designated on the form. A copy of the carrier air-bill (if applicable) will be retained as part 

of the permanent COC documentation. 

When relinquishing custody, the transferor and transferee must sign, date and time 

the COC form. Each person accepting custody of sample(s) will note their condition on the 

form. This record documents transfer of custody of samples from the sampler to another 

person, to the laboratory or to/from a secure storage area. 

5.5.2 Custody Seals 

Custody seals are preprinted adhesive-backed seals with security slots designed to 

break if the seals are dismrbed. Custody seals should be placed on sample shipping 

containers as necessary to detect tampering. Seals must be signed and dated prior to using. 

Clear strapping tape should be placed over the seals to ensure that the seals are not 

accidentally broken during shipment, while maintaining an accurate assessment of the 

shipment integrity. 

5.5.3 Field Custody Procedures 

The sample packaging and shipment procedures summarized below will ensure that 

the samples will arrive at the laboratory with the COC intact. The procedures for sample 

numbering are included in the field operating procedures presented in Appendix B. The 

basic COC sequence is as follows: 

1. Use laboratory supplied sample containers. 

2. Collect and preserve sample (if not pre-preserved) and seal container. 
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3. Complete sample label and place on container. 

4. Document the sampUng procedures and related information in the Project 
Field Book and on a Water Sample Collection Log form. 

5. Complete COC record form. 

6. Custody transfers from field sampUng personnel to anyone else documented 
with signatures, date and time on COC record form. 

7. Pack sample containers for shipment with proper preservatives and custody 
forms into cooler. 

The Field Team Leader is personally responsible for the care and custody of the 

samples until they are transferred or properly dispatched. AU botties wiU be identified by the 

use of sample labels with unique sample numbers. The sample numbering system is 

presented in the FOP for sample labeUng; storage and shipment (see Appendix B). The 

Field Team Leader is also responsible for the following: 

• Ensuring only precleaned sample containers will be used and the coolers 
and/or boxes containing the empty sample containers are sealed with a 
custody tape seal during transportation to the field and while in storage prior 
to use. In the field, the precleaned sample containers wiU be stored in a secure 
location. 

• Maintaining custody to so that as few individuals as possible handle the 
samples. 

• Accurate recording and maintenance of all sample data in the Project Field 
Book and ensuring all appropriate forms are completed. 

• Determine whether proper custody procedures were followed during the 
sampUng event and decide if additional samples are required. 

• Ensure proper completion of COC for each cooler in which samples are 
shipped. The samples must be shipped to the laboratory as soon as practical 
and must arrive within 24 hours of shipping. 
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5.5.4 Laboratory Custody Procedures 

Laboratory custody procedures for sample receiving and log-in; sample storage and 

numbering; tracking during sample preparation and analysis; and storage of data will be 

performed in accordance with the analytical laboratory's quaUty assurance/quaUty control 

(QA/QC) procedures. 
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6.0 CORRECTIVE ACTION 

Corrective action is the process of identifying, recommending, approving, and 

implementing measures to counter unacceptable procedures or performance that can affect 

data quaUty. Corrective action can occur during field activities, laboratory analyses, data 

vaUdation (if appUcable) and data assessment. AU corrective action proposed and 

implemented will be documented on a Corrective Measures Report (see sample report in 

Appendix C). Corrective action should be implemented only after approval by the Project 

Manager, or his or her designee. If immediate corrective action is required, approvals should 

be secured by telephone from the Project Manager. 

It shall be the responsibiUty of the project team, sampUng team and laboratory staff 

to ensure that aU measurement and sampUng procedures are foUowed as specified and that 

measurement data meet the prescribed acceptance criteria. If problems are discovered, 

prompt corrective action will be taken. 

6.1 F i e l d Cor rec t ive A c t i o n 

If errors in field procedures are found during the observation or review of field 

activities by project staff, corrective action will be initiated. Nonconformance to the 

Q A / Q C requirements of the field procedures will be identified immediately by project staff 

that know or suspect that a procedure is not being performed in accordance with the 

requirements. The Project Manager or his/her designee wiU be informed immediately upon 

discovery of all deficiencies. Timely action wiU be taken if corrective action is necessary. 

Corrective actions in the field may be required when the sample network is changed 

or when sampUng procedures and/or field analytical procedures require modification, due to 

unexpected conditions. In general, the Field Team Leader and Project Manager may identify 

the need for corrective action. The Project Manager wiU approve the corrective measure 

that wiU be that wiU be implemented by the field team and it will be the responsibiUty of the 

Project Manager to ensure that corrective action has been implemented. 

Corrective actions wUl be documented in the Project Field Book and on a Corrective 

Measures Report (see sample report in Appendix C). No staff member wiU initiate 

corrective action without prior communication of findings to the Project Manager. If 

corrective actions are insufficient, work may be stopped by the Project Manager. Once a 

corrective action is implemented, the effectiveness of the action wiU be verified by the 

Project Manger. 
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6.2 Laboratory Corrective Action 

Corrective actions may be initiated if the quaUty assurance goals of the project are not 

achieved. The initial step in a corrective action is to instruct the analytical laboratory to 

examine its procedures to assess whether analytical or computational errors caused the 

anomalous result. Sample coUection and handUng procedures wiU be concurrendy reviewed 

to assess whether they could have contributed to the anomalous result. If no error in 

laboratory procedures or sample collection and handUng procedures can be identified, then 

the laboratory Project Director wUl assess whether reanalysis or resampUng is required, or 

whether any protocol should be modified for future sampUng events. 

6.3 Corrective Action Dur ing Data Assessment 

The need for corrective action may be identified during the data assessment process. 

Potential types of corrective action may include resampUng by the field team or 

reinjection/reanalysis of samples by the laboratory. These actions are dependent upon the 

abiUty to mobiUze the field team, and whether the data to be coUected is necessary to meet 

the QA objectives (e.g., the holding times for samples is not exceeded, etc.). All required 

corrective actions wiU be documented by the Project Manager and/or the laboratory. 
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7.0 DATA EVALUATION AND REPORTING 

7.1 G r o u n d w a t e r Co l l ec t ion S y s t e m 

Groundwater monitoring data generated in support of the Peter Cooper Gowanda 

Site Monitoring program wiU be entered into a computer spreadsheet. The spreadsheet wiU 

be used for generating graphs showing the status and history of individual sampUng points 

and compounds. The graphs and spreadsheets wiU also be used for historical trend analysis 

and to track environmental conditions within and offsite, as weU as to assess performance of 

the remedial measures. A letter report wiU be prepared following the first semi-annual 

monitoring event. The letter reports will include: 

• Sample coUection date 
• Groundwater elevation data 
• Groundwater analytical results as compared to Class GA groundwater quaUty 

standards 
• Surface water Analytical results as compared to Class 'D ' Surface Water 

QuaUty Standards 
• Upgradient well designation 
• Sample location number 
• Q A / Q C values 
• Method detection limits 
• Field sampUng notes 
• Chain-of-custody forms 

An annual report wiU be prepared following the second semi-annual sampUng event. 

In addition to the information described above, the annual report wiU include the foUowing: 

• A groundwater isopotential contour map for shallow overburden 
groundwater. 

• A discussion of sample analytical results including elevations of parameters 
above background concentrations and historical trends evident from the data. 

• A discussion of changes in water quaUty that has occurred from the previous 
year. 
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A calculation and discussion of hydrauUc loadings to the surface water body 
and corresponding potential for locaUzed contravention of surface water 
quaUty standards, similar to the evaluation performed in the RI (Reference 1). 

A discussion of any proposed changes to the Peter Cooper Gowanda Site 
Monitoring Plan. 

A review of the data to either reduce the sampUng frequency or reduce the 
parameter Ust, if warranted. 
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Appendix A 

Borehole Logs for Network Monitoring Wells 
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PROJECT: Peter Cooper RI/FS 
GowancJa, New York 

BORING LOCATION: See RI Figures for Boring Locations 

DRILLING CONTRACTOR: Nothnagle Drilling 

DRILLING METHOD: HSA (4 1/4" I.D.) 

Log of Well No. MW-7S 
TOP OF CASING ELEVATION 
787.8 
DATE STARTED: 
9/26/00 
TOTAL DEPTH: 
16.6 feet bgs 

DATUM: 
fmsl 
DATE FINISHED: 
9/26/00 
SCREEN INTERVAL 
4.0-16.5 

DRILLING EQUIPMENT: CME-75 DEPTH TO I FIRST | COMPL. 
WATER: I 1 

CASING: 
2-inch PVC 

SAMPLING METHOD: 2" dia. Stainless Steel Split Spoons LOGGED BY: 
JV 

HAMMER WEIGHT: 140 lbs. DROP: 30" RESPONSIBLE PROFESSIONAL: | REG. NO. 
Richarci H. Frappa L 

Q 

SAMPLES 

S tz O S 

DESCRIPTION 
NA»e {uses Symbol): color, mobt, % by welgM. plasl., 

stnjcture. cemenlaUon. react. wAiQ. geo. inter. 

Surface Elevation: 786.1 

WELL CONSTRUCTION DETAILS 
AND/OR DRILUNG REMARKS 

I 

See log for MW-7D for soil description 

fi 

1-

2 -

3 -

4 

5-

6-

7-

8-

9 -

10-

1 1 -

12-

13-

14 -

15-

16 

17-

18 -

19 -

20-

2 1 -

22-

23-

24 

25 

-Concrete (0-2.3) 

-2" diameter PVC 
Riser (+2-4) 

-fienlonite (2.3-3.5) 

-2" diamter PCV Slot 
Screen (4.0-16.5) 

-SOON Sand 
(3.5-16.6) 

-8" diameter 
tx>retiole(0-16.6) 

-End Cap 

WELL OVM MW7S.GPJ (11/02) 

Project No. 5771 / ^ < ^ = Geomatrix Consultants Figure 
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PROJECT: Peter Cooper RI/FS 
Gowanda, New York 

BORING LOCATION: See RI Figures for Boring Locations 

DRILLING CONTRACTOR: Nottinagle Drilling 

Log Of Well No. MWFP-2S 
TOP OF CASING ELEVATION 
785.2 
DATE STARTED: 
10/3/00 

DATUM: 
fmsl 
DATE FINISHED: 
10/3/00 

DRILLING METHOD: HSA (4 1/4" I.D.) TOTAL DEPTH: 
12.0 feet bgs 

SCREEN INTERVAL 
5-12 

DRILLING EQUIPMENT: CME-75 
DEPTH TO I FIRST 
WATER: I 

COMPL CASING: 
2-incti PVC 

SAMPLING METHOD: 2" dia. Stainless Steel Split Spoons LOGGED BY: 
JV 

HAMMER WEIGHT: 1401b DROP: 30" RESPONSIBLE PROFESSIONAL: 
Richard H. Frappa 

REG. NO. 

I 

rL "> 

2 -

4-

5 

6-

7-

8-

fi 

10 

1 1 -

12 

13 

14-

SAMPLES 

15-

S 

I f 

18 

10 

26 

1 1 
O S 

\ 

DESCRIPTION 
NAME (Uses Synibol); cdor. nxiist. % by weight. plasL. 

stnjcture, cementation, react. w/HO. geo. inter. 

Surface Elevation: 784.3 
SILT AND FINE SAND (SM-ML): very dark greyish 
brown 10YR 3/2, dry, 40-50% fines, 40-50% fine sand, 
5% gravel, 5% organic matter/roots, medium plasticity j 
SAND with GRAVEL (SW): very daric brown 10YR 
2/2, dry to slightly moist, 80% sand, fine to medium 
grained, 15% gravel, 5% low plasticity fines, some coal 

^ieces^ 
SILTY SAND (SM): very dari< brown 10YR 2/2. 
moist, 65% fine to medium grained sand, 20% low 
plasticity fines, 15% gravel, trace coal 

WEATHERED BRICK: very pale brown 10YR 7/4, 
moist 

" SILTY SAND (SM): very dark brown 1 QYR 2/2, 
moist, 65% fine to medium grained sand, 20% low 
plasticity fines, 15% gravel, trace coal 
-more fines 

-_/ 

R -more fines 
~ ^ ILT witlTGRAVEL (Mg- "dark reddish gFey5YR3/2y ~ ~ 

moist to wet, 60% fines (peat-like decayed wood), 20% 
gravel, 10% fine sand, 10% wood pieces, medium 
plasticity, slight musty odor, fill 

SILT vtfith GRAVEL (ML): black 1 FOR GLEY 2.5/N, 
wet, 60% fines, 25% well graded angular gravel, 15% 
well graded sand, medium plasticity, trace wood 
pieces, slight coal-like odor, soft, fill 

WEATHERED BEDROCK 

WELL CONSTRUCTION DETAILS 
AND/OR DRILLING REMARKS 

-Concrete Pad (0-2) 

-2" diameter PVC 
Riser (+2-5) 

-Bentonite (2-4) 

-#O0N Sand (4-12) 

-2" diameter Slot 
Screen (5-12) 

' • ^ 

-8" diameter 
txxehole (0-12) 

WELL OVM MWFP2S.GPJ (11/02) 

Project No. 5771 / ^ ^ s Geomatrix Consultants Figure 
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PROJECT: Peter Cooper RI/FS 
Gowanda, New York 

BORING LOCATION: See RI Figures for Boring Locations 

DRILLING CONTRACTOR: Nothnagle Drilling 

DRILLING METHOD: HSA (4 1/4" I.D.) 

Log of Well No. MWFP-3S 
TOP OF CASING ELEVATION 
780.7 
DATE STARTED: 
10/3/00 
TOTAL DEPTH: 
11.5 feet bgs 

DATUM: 
fmsl 
DATE FINISHED: 
10/3/00 
SCREEN INTERVAL 
5-11.5 

DRILLING EQUIPMENT: CME-75 DEPTH TO I FIRST 
WATER: 1 

I COMPL. CASING: 
2-inch PVC 

SAMPLING METHOD: 2" dia. Stainless Steel Split Spoons LOGGED BY: 
JV 

HAMMER WEIGHT: 140 lbs. 

o 

SAMPLES 

C 
O S , 

DROP: 30" RESPONSIBLE PROFESSIONAL: 
Richard H. Frappa 

REG. NO. 

DESCRIPTION 
NAME (uses Sjmbol): color, mofel, S by weight plasL. 

stnjcture. cementation, react w/HCt geo. inter. 

Surface Elevatran: 778.5 

WELL CONSTRUCTION DETAILS 
AND/OR DRILLING REMARKS 

See log for well MWFP-3D for soil description. 

fi 

1-

2-

3 

4-j 

5 

6 

7H 

8 

9 

10H 

11 

12H 

13 

14 

15 

16 

17 

18H 

19 

20 

21 

22 

23 

24 

25-

26-

27-

28 

29-i 

30 

Concrete Pad (0-2) 

Bentonite (2-4) 

•#00N Sand 
(4.0-11.5) 

2" diameter Slot 
Screen (5.0-11.5) 

•8" diameter 
Ijoretiole (0-11.5) 

I 
WELL_OVM MWFP3S.6PJ (11/02) 

Project No. 5771 / ^ f i ^ S Geomatrix Consultants Figure 



400424 
PROJECT: Peter Cooper RI/FS 

.Gowanda, New York 

BORING LOCATION: 10 feet E. of MW-2S - Replacement Well for MW-2S 

DRILLING CONTRACTOR: Nothnagle Drilling 

DRILLING METHOD: HSA (4 1/4" I.D.) 

Log of Well No. MW-2S{R) 
TOP OF CASING ELEVATION 
770.9 
DATE STARTED: 
7/11/00 
TOTAL DEPTH: 
8.7 feet bgs 

DATUM: 
fmsl 
DATE FINISHED: 
7/11/00 
SCREEN INTERVAL 
4.5 to 8.5 

DRILUNG EQUIPMENT: CME-55 - ATV DEPTH TOIFIRST |COMPL. 
WATER: I 5.5 feet I 

CASING: 
2-inch PVC 

SAMPLING METHOD: 2" dia. Stiainless Steel Split Spoon LOGGED BY: 
CAL 

HAMMER WEIGHT: 1401b. DROP: 30" RESPONSIBLE PROFESSIONAL: 
Richard H. Frappa 

REG. NO. 

x ^ 

i i j « 
CO 

SAMPLES 

f l 
O S 

DESCRIPTION 
NAME (Uses Symbol): cdor. moist % by wdght piast. 

stmcture, cemenlation. react. w /KJ . geo. Inter. 

Surface Elevation: 768.2 

WELL CONSTRUCTION DETAILS 
AND/OR DRILLING REMARKS 

4" Steel Protective Ciasing, 
3' Casing 

fi 
I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11-

12-

13-

14 

15 

16-

17-

18-

19-

20 

21 

22 H 

23 

24 H 

25 

26 

27 H 

28 

29 

30 

21 

59 

S 
>158 

>100 

\ 

\ 

TOPSOIL: 
present 

dark brovm, dry to moist, organic roots 

SILT with GRAVEL (ML); dark brown, diy. 75% fines, 
10% coarse angular to subangular gravel, 5% fine 
subangular gravel, 10% fine sand, low plasticity fFILLl 
POORLY GRADED SAND with SILT and GRAVEL; 
black, moist to wet, 50% fine to medium sand, 30% 
coarse angular to subangular gravel, 10% fine 
subangular to rounded gravel, 10% tow plasticity fines. 
[FILL], strong septic type odor 

No sample 2-4'; cobbles, rig chattered 

/ 

2. 

BEDROCK; gray; very fissile; shale/shaley limestone 

-2-incti diameter 
Schedule 40 PVC 
riser pipe 

lentonite Pellets 

Transition Sand 
(#00 sand) 

-Filter Pack (#0ON 
sand) 

-2-incJi diameter 
Schedule 40 PVC, 
0.010-inch slotted 
well screen 

-End Cap 

WELL OVM MW2SRGPJ (11/02) 

Project No. 5771 / 9 f i ^ ~ Geomatrix Consultants Figure 



PTD^et Locat ion; Sonaixla, NV 

Cl icnt i Pe te r Osoper 

TCST BOiUie LOS 
F i l e Mane: PC004&.R. 

Raaart of Boring Jio. KB-5 
Swet I of 1 

Type: S U T SPQtM 
H a u e r t 140 ]]»> 
Fal l I SO' 

amiER Groand Itetar g g t h 772.33 I)at« 1 2 / l S / i s ' 
• Bepth 771.60 Oate 4 / J S J M 

Borina Co. s Pwra t t - i to l f c 
| p ^ S « » ? fterk Beck ^ ^ 
086 Cwiioais t ! feter Boaardus 

OepUi 

Saaple 

Value Recovery 

5 

10 

15 

u 

IB 

50+ 

12 

14 

12 

Deptli 

5-7 

10-12 

15-16 

BlOHS 

B-5 

U-6 

5oyo 

File k̂J, tlTl-OOSrlSO 

^ U»at»ons east of f i j l af*a 
6̂ 0(11)3 0ev»tlonj 77fl,gfi 
Pates; Started:0a^0/B6 EnOvliOS/tO^i 

SaBole 
Descr i r t ion 

Dry brdM) s i l t and gravel , root l u i r s ' i f i W 

BlBcfc dry c iwte rs , m m B U I pieces of iwotf 

Orange - r e i , f ine t o coarse amd and f i n e 
g rave l , dwnk« of ceaen* end MOod 
m t a t 6* - hjnrf a t 10» 

ttai ««Td and grave l , chunte .of cement,, i ron 
oxide Et&in. 

30 

1.1 

I 
i 
I 

%rey H-afchSred ^ o J e 

inni 

« 

50 

X 

(* of screen installed frot 15' t o l ? 
- g of packBd sand instriled from 15' U> 12 .^ 
•y of facfitonite ueHrts installed f r « 12.5* to 10' 

. J ' of bentonite oront cewent installHd fro« 10' to sw~face 
4^ protactive guard pipe in$talled 

I 
f 
I 

400425 09/24/99 12:02 TX/RX NO.0764 
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400426 

1 

1 
1 
1 
1 
i 

O'BI 

Projet 

Client 

u m & GERE 
[>EERS,-iw:. 

:t Location: Gowanda, NY 

• Dpf t>p nnnnPT 

TEST BORING LOS ' ' ' 
File Name: PC005B.BL 

SnWPLER 
Types SPLIT SPOON 
H a n o e r : 140 l b s . 
F a l l : 30» 

Borirq Co.: Parratt-Holfe 
Foreaan: Hark Beck 
OES Geologist: Peter Bogardus 

Depth 

0 

3-5 

5-6 

fl-10 

10 

15 

£0 

25 

30 

35 

AO 

50 

55 

3.8' 
2« 0 
12.2 

Sanple 

Value 

7 

1 

9 

S 

1 

2 

45 

f screen 
of pack 
F Ijenton 
' of ben 

Penetrn/ 
Recovery 

6' 

12' 

12" 

12' 

8" 

12" 

installe 
ed sand i 
ite oelle 
tonite or 

Depth 

0-2 

3-5 

5-6 

8-10 

10-12 

13-15 

15-17 

18-20 

d from 18' 
nstalled f 
ts install 
out cement 

Blows 
/ 6 ' 

3-5 
2-5 
UQH 
1-UDH 

5-4 
5-* 
7-5 
3-6 
UQH 
UGH 

HQH-I 
1 
18-19 
26-25 

• 

to 14' 
roo IB' to 
ed fron 14. 
installed 

Report of Bor 
Sheet n to. 

rf 1 
W-6 

Ground Water Depth 773.4 Date 12/1 
Depth 773.01 Date 4 / 1 . 

F i l e No. 1171-005-130 

5/85 
J/67 

Boring Location: edoe of f i l l na te r i a l 
Ground Elevat ion: 781.38 
Dates: S tar ted:08/20/a6 Ended:08/20/ 

Sample 
Description 

Dry brown s i l t and fine sand, root hairs, 
nediiuB sand and gravel 

3' 

Odor present, no rCtum 

Brey-black s i l t saw coarse gravel, trace 
of clay 

7' 
Uet black cinder fuel odor, sandy 

10' 
Sane as above, piece of shale stuck in nose 

Black gravel Net, odor, s i l t and clay in 
nose • 

15* 
Brey wet s i l t , and fire sand, trace clay, 
fine to BediuB sand 

18' 
Grey Weathered Shale 

14.2' 
2' to 12,2' 
froffl 12.2' to surface 

St ra tun 
Change 
Deptfi 

Equipment 
Ins ta l l ed 

> ' . 

• 

f/t 
-:-:•:-.•>-•. 

— 

j t > . 

i • 
, • > 

A,-

• 

Field Test inn 

Sal . 
0/00 

So. 
Cond. KNU 

. 2 

2 .1 

1.1 

' • ' 

S.'S 

1.3 

1.2 

'8 

i 
k: 
S I • 

I 



fi 
I 

PROJECT: Peter Cooper RI/FS 
Gowan(Ja, New York 

BORING LOCATION: See RI Figures for Boring Locations 

DRILLING CONTFIACTOR: Nottinagle Drilling 

DRILLING METHOD: HSA (4 1/4" I.D.) 

DRILLING EQUIPMENT: CME-75 

SAMPLING METHOD: 2" dia. Stainless Steel Split Spoons 

HAMMER WEIGHT: 140 Itw. 

1 

2 

3 -

4 -

5 

6H 

7 

8H 

9 

10H 

11 

12 

,13H 

14 

15-

16-

17-

18 

19 

20-

21-

22 

23H 

24 

25-

26-

27-

28-

29-

30 

SAMPLES 

O S 

DROP: 30" 

Log of Well No. MVV-SS 
TOP OF CASING ELEVATION 
777.4 
DATE STARTED: 
9/28/00 
TOTAL DEPTH: 
16.0 feet bgs 
DEPTH TOIFIRST 
WATER: I 

1 COMPL. 

DATUM: 
fmsl 
DATE FINISHED: 
9/28/00 
SCREEN INTERVAL 
6-16 
CASING: 
2-inch PVC 

LOGGED BY: 
JV 
RESPONSIBLE PROFESSIONAL: 
Ridiard H. Frappa 

REG. NO. 

DESCRIPTION 
NAME (USCS Syinbol): color, moisl. % by welgW, plast. 

stivclure. cemeotatloa react w/HO. geo. Wer. 

Surface Elevation: 778.1 
See log for MW-BD for soil description 

WELL CONSTRUCTION DETAILS 
AND/OR DRILLING REMAFJKS 

-6" diameter 
Iwrehole (0-16) 

-Bentonite (2.5-5.0) 

-2" diameter PVC 
Riser (+2-6) 

-#00NSand(5-16) 

-2 ' diameter Slot 
Screen (6-16) 

WELL_OVM MWBS.GPJ (11 AK) 

m 

Project No. 5771 ^ 9 ^ ^ Geomatrix Consultants Figure 
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i vsm 

pmiscr u)CftTiis»» eowawje, N.Y. 

CUEKT: Retiar (kJOper 

TcSr BOfitWS^U^ 

e O C D S a j L : P a r r a n - H o l f e 

^ ^ y j 6 l 5 T : |ietwBoB«rd(» 

TvnEc Sp l i t SiXKM 
HMeRt 140 lbs. 
H8J.: 30^ 

-Sfvviis 

fiERigr CF BORItS NO. Hf-IR B E g y j (jp 

ffiJOKP BJTEB ••••-' 
canw Bni| 4/u/a7 a w . 772.37 

FIl£MLi 1171.0^130 

i 
I 
I 
1 
I 

&Wl£ 

No. 

JO 

DEPIM 
fiLOMS PBCTffl/ 

lECOuBSy VHOE 

SORING UnaTIDN: UporAdient 
BSOHi REJmmi 777.40 
MTCSi STflRTGD: SZ/WS! BIDBD: t Z / n m 

s tmE 

fbiSMPled 
(See IS) 

Lis 

^ 

^ 

I 
I 

I of screen installed frca 10.4 - 5.4 
of fiwiS pack fron 10.5 - &S 
of Bentonite ftellets frem 3.5 - 1.5 

S of c«Baat/iiei4oAite gi'out 1.5 • 0 

I 
400428 
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PROJECT: Peter Cooper RI/FS 
Gowanda, New York.. 

BORING LOCATION: See RI Figures for Boring Locations 

DRILLING CONTRACTOR: Nottinagle Drilling 

DRILLING METHOD: HSA (4 1/4" I.D.) 

DRILLING EQUIPMENT: CME-75 

LogpfWellNo.PZ-1 
TOP OF CASING ELEVATION 
772.3 
DATE STARTED: 
10/10/00 
TOTAL DEPTH: 
14.0 feet bgs 
DEPTH TOIFIRST jCOMPL. 
WATER: | _J 

DATUM: 
fmsl 
DATE FINISHED: 
10/10/00 
SCREEN INTERVAL: 
4-14 
CASING: 
2-inch PVC 

SAMPLING METHOD: 4' stainless steel ban-el with acetate sleeve LOGGED BY: 
JV 

HAMMER WEIGHT: 140 lbs. DROP: 30" RESPONSIBLE PROFESSIONAL: 
Richard H. Frappa 

REG. NO. 

fcig. 
Q 

SAMPLES 

f t 
0 3 

DESCRIPTION 
NAME (USCS SymbcQ: color, moist. K bytveight. plasL, 

stmcture, cemenlaUon. react. ttlUCX geo. Inter. 

Surface Elevation: 770.0 

WELL CONSTRUCTION DETAILS 
AND/OR DRILLING REMARKS 

I 
fi 

1-

2 

3H 

4 

5 

6 

TH 

8 

9-1 

10 

11 

12 

13-

14-

15-

16 

17H 

18 

19-

20-

21 

22-

23-

24-

25-

26 

27-

28 

29 H 

30 

\ 

ORGANIC SILT (OUCH): dark greyish brown 2.5Y ^ 
4/2. 75% fines. 10% fine sand. 10% gravel, 5% organic / 
matter, medium plasticity / 
WELL GRADED SAND with SILT and GRAVEL 
(SW-SM): dark greyish brown 10YR 4/2. dry to 
slightly moist, 70% sand, 15% gravel, 15% low 
plasticity fines, fill 

-wet to saturated 
WELL GF(ADED SAND with SILT (SW-SM): black 1 
FOR GLEY 2.5/N, wet to saturated, 80-90% sand, 
10-20% low plasticity fines 

\ 

SILT (ML): black 1 FOR GLEY 2.5/N, wet to 
saturated, 80-90% fines, 0-10% fine sand, 0-10% 
gravel, high plasticity, [Sludge Fill] 

-Concrete (0-2) 

-Bentonite (2-3) 

-2" diameter PVC 
Riser (+2-4) 

-6" diameter 
t)orehole (0-14) 

-#00N Sand (3-14) 

-2" diameter Slot 
Screen (4-14) 

WELL OVM PZ1.GPJ (11/02) 

Project No. 5771 / 9 f i ^ S Geomatrix Consultants Figure 
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F O P 008.0 

C A L I B R A T I O N A N D M A I N T E N A N C E O F P O R T A B L E 
F I E L D p H / E h M E T E R 

P U R P O S E 

This guideline describes a method for calibradon of a portable p H / E h meter. The p H / E h 

meter measures the hydrogen ion concentration or acidity of a water sample (pH function), 

and the oxidation/reduction potential of a water sample (Eh function). Calibration is 

performed to verify instrument accuracy and function. All field instruments will be 

calibrated, verified and recalibrated at frequencies required by their respective operating 

manuals or manufacturer's specifications, but not less than once each day that the 

instrument is in use. Field personnel should have access to all operating manuals for the 

instruments used for the field measurements. This procedure also documents critical 

maintenance activities for this meter. 

ACCURACY 

The calibrated accuracy of the p H / E h meter will be: 

pH ± 0.2 pH unit, over the temperature range of ± 0.2 C. 

Eh ± 0.2 millivolts (mV) over the range of ± 399.9 mV, otherwise ± 2 mV. 

PROCEDURE 

N o t e : Meters produced by different manufacturers may have different calibration 

procedures. These instructions will take precedence over the procedure provided herein. 

This procedure is intended to be used as a general guideline, or in the absence of available 

manufacturer's instructions. 

1. Obtain and active the meter to be used. As stated above, initial calibrations 
will be performed at the beginning of each sampling day. 

^^^ BENCHMARK 
S^y ENVIRONMENTAL ^ ^8^ 1 o f 3 

H N C I N E E R I N C S 
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F O P 008.0 

C A L I B R A T I O N A N D M A I N T E N A N C E O F P O R T A B L E 
F I E L D p H / E h M E T E R 

2. Immerse the sensing probe in a container of certified pH 7.0 buffer solution 
traceable to the National Bureau of Standards. 

3. Measure the temperature of the buffer solution, and adjust the temperature 
setting accordingly. 

4. Compare the meter reading to the known value of the buffer solution while 
stirring. If the reading obtained by the meter does not agree with the known 
value of the buffer solution, recalibrate the meter according to the 
manufacturer's instructions until the desired reading is obtained. This typically 
involves accessing and turning a dial or adjustment screw while measuring the 
pH of the buffer solution. The meter is adjusted until the output agrees with 
the known solution pH. 

5. Repeat Steps 2 through 5 with a pH 4.0 and 10.0 buffer solution to provide a 
three-point calibration. Standards used to calibrate the pH meter will be of 
concentrations that bracket the expected values of the samples to be analyzed, 
especially for two-point calibrations (see note below). 

N o t e : Some pH meters only allow two-point calibrations. Two-point calibrations 
should be within the suspected range of the groundwater to be analyzed. For example, if 
the groundwater pH is expected to be approximately 8, the two-point calibration should 
bracket that value. Buffer solutions of 7 and 10 should then be used for the two-point 
calibration. 

6. Document the calibration results and related information in the Project Field 
Book and on an E q u i p m e n t Calibration Log (see attached sample). 
Information will include, at a minimum: 

• Time, date, and initials of the field team member performing the 
calibration 

• The unique identifier for the meter, including manufacturer, model, 
and serial number 

• The brand and expiration dates of buffer solutions 

• The instrument readings 

• The instrument settings (if applicable) 

© ^BENCHMARK 
ENVIRONMENTAL Page 2 of 3 
E N G I N E E R I N G 8 
S C I E N C E . PLLC 
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F O P 008.0 

C A L I B R A T I O N A N D M A I N T E N A N C E O F P O R T A B L E 
F I E L D p H / E h M E T E R 

Pass or fail designation in accordance with the accuracy specifications 
presented above 

Corrective action taken (see Maintenance below) in the event of failure 
to adequately calibrate 

M A I N T E N A N C E 

• When not in use, or between measurements, keep the p H / E h probe immersed in or 
moist with buffer solutions. 

• Check the meter batteries at the end of each day and recharge or replace as needed. 

• Replace the p H / E h probe any time that the meter response time becomes greater 
than two minutes or the meeting system consistentiy fails to retain its calibrated 
accuracy for a minimum of ten sample measurements. 

• If a replacement of the p H / E h probe fails to resolve instrument response time and 
stability problems, obtain a replacement instrument (rental instruments) and/or order 
necessary repairs/adjustment. 

A T T A C H M E N T S 

Equipment Calibration Log (sample) 

^^^ BENCHMARK 
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EQUIPMENT CALIBRATION LOG 

PROJECT INFORMATION: 
Project Name: Date: 

nt Source: Q BM/TK Q Rental 

STANDARD RR\DING SETTINGS 

PREPARED BY: DATE: 

o 
o 
u 

Equipment Calibration Log 
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FOP 012.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
SPECIFIC CONDUCTANCE METER 

P U R P O S E 

This gLiideline describes a method for calibration of a portable specific conductance meter. 

This meter measures the ability of a water sample to conduct electricity, which is largely a 

function of the dissolved solids within the water. The instrument has been calibrated by the 

manufacturer according to factory specifications. This guideline presents a method for 

checking the factory calibration of a portable specific conductance meter. A calibration 

check is performed to verify instrument accuracy and function. All field test equipment will 

be checked at the beginning of each sampling day. This procedure also documents critical 

maintenance activities for this meter. 
I 

ACCURACY 

The calibrated accuracy of the specific conductance meter will be within ± 1 percent of full-

scale, with repeatability of ± 1 percent. The built-in cell will be automatically temperature 

compensated from at least 32° to 160° F (0° to 71°C). 

P R O C E D U R E 

Note: The information included below is equipment manufacturer- and model-specific, 

however, accuracy, calibration, and maintenance procedures for this type of portable 

eqLiipment are typically similar. The information below pertains to the Myron L Company 

Ultrameter Model 6P. The actual equipment to be used in the field will be equivalent or 

similar. 

^ ^ BENCHMARK 
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F O P 012.0 

C A L I B R A T I O N A N D M A I N T E N A N C E O F P O R T A B L E 
S P E C I F I C C O N D U C T A N C E M E T E R 

1. Calibrate all field test equipment at the beginning of each sarnpling day. 
Check and recalibrate the specific conductance meter according to the 
manufacture's specifications. 

, 2. Use a caUbration solution of known specific conductivity and salinity. For 
maximum accuracy, use a Standard Solution Value closest to the samples to be 
tested. 

3. Rinse conductivity cell three times with proper standard. 

4. Re-fiU conductivity cell with same standard. 

5. Press C O N D or T D S , tiien press C A L / M C L R . The "CAL" icon will 
appear on the display. 

6. Press the T / M S or M R / 4 ' key to step the displayed value toward the 
standard's value or hold a key down to cause rapid scrolling of the reading. 

7. Press CAL/MCLR once to confirm new value and end the calibration 
sequence for this particular solution type. 

8. Repeat steps 1 through 7 with additional new solutions, as necessary. 

9. Document the calibration results and related information in the Project Field 
Book and on an E q u i p m e n t Calibration Log (see attached sample), 
indicating the meter readings before and after the instrument has been 
adjusted. This is important, not only for data validation, but also to establish 
maintenance schedules and component replacement. Information will 
include, at a minimum: 

• Time, date and initials of the field team member performing the 
calibration 

• The unique identifier for the meter, including manufacturer, model, 
and serial number 

• The brand and expiration date of the cahbration standards 
• The instrument readings: before and after calibration 

^ ^ BENCHMARK 
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FOP 012.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
SPECIFIC CONDUCTANCE METER 

• The instrument settings (if applicable) 
• The overall adequacy of calibration including the Pass or fail 

designation in accordance with the accuracy specifications 
presented above. 

• Corrective action taken (see Maintenance below) in the event of 
failure to adequately calibrate. 

MAINTENANCE 

N O T E : Ultrameters should be rinsed with clean water after use. Solvents should be 

avoided. Shock damage from a fall may cause instrument failure. 

Temperature Extremes 

Solutions in excess of 160°F/71°C should not be placed in the cell cup area; this may cause 

damage. Care should be exercised not to exceed rated operating temperature. Leaving the 

Ultrameter in a vehicle or storage shed on a hot day can easily subject the instrument to over 

150°F voiding the warranty. 

Battery Replacement 

Dry Instrument THOROUGHLY. Remove the four bottom screws. Open instrument 

carefully; it may be necessary to rock the bottom slighdy side to side to release it from the 

RS-232 connector. Carefully detach battery from circuit board. Replace with 9-volt alkaline 

battery. Replace bottom, ensuring the sealing gasket is installed in the groove of the top half 

of case. Re-install screws, tighten evenly and securely. 

^ ^ BENCHMARK 
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FOP 012.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
SPECIFIC CONDUCTANCE METER 

N O T E : Because of nonvolatile EEPROM circuitry, all data stored in memory and all 

calibration settings are protected even during power loss or battery replacement. 

Cleaning Sensors 

The conductivity ceU cup should be kept as clean as possible. Flushing with clean water 

following use will prevent buildup on electrodes. However, if very dirty samples — 

particularly scaling tjqDes — are allowed to dry in the cell cup, a film will form. This film 

reduces accuracy. When there are visible films of oil, dirt, or scale in the cell cup or on the 

electrodes, use a foaming non-abrasive household cleaner. Rinse out the cleaner and your 

Ultrameter is ready for accurate measurements. 

N O T E : Maintain a log for each monitoring instrument. Record all maintenance 

performed on the instrument on this log with date and name of the organization 

performing the maintenance. 

ATTACHMENTS 

Equipment Calibration Log (sample) 
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EQUIPMENT CALIBRATION LOG 

PROJECT INFORMATION: 
Project Name: Date: 

l b 
o 
o 
u> 
vo 

PREPARED BY: DATE: 

Equipment Calibration Log 
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CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD TURBIDITY METER 

PURPOSE 

This guideline describes the method for calibration of the HACH 21 OOP portable field 

turbidity meter. Turbidity is one water quality parameter measured during purging and 

development of wells. Turbidity is measured as a function of the samples ability to transmit 

light, expressed as Nephelometric Turbidity Units (NTUs). The turbidity meter is factory 

caUbrated and must be checked daily prior to using the meter in the field. CaUbration is 

performed to verify instrument accuracy and function. This procedure also documents 

critical maintenance activities for this meter. 

ACCURACY 

Accuracy shaU be ± 2% of reading below 499 NTU or ± 3% of reading above 500 NTU 

with resolution to 0.01 NTU in the lowest range. The range key provides for automatic or 

manual range selection for ranges of 0.00 to 9.99, 0.0 to 99.9 and 0 to 1000 NTU. Another 

key provides for selecting automatic signal averaging. Pressing the key shall toggle signal 

averaging on or off. 

P R O C E D U R E 

CaUbration of the 2100P Turbidimeter is based on formazin, the primary standard for 

turbidity. The instrument's electronic and optical design provides long-term stabiUty and 

minimizes the need for frequent caUbration. The two-detector ratioing system compensates 

for most fluctuations in lamp output. A formazin recalibration should be performed at 

least once every three months, more often if experience indicates the need. During 

caUbration, use a primary standard such as StablCaF"^ StabiUzed Standards or formazin 

standards. 
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CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD TURBIDITY METER 

Note: Meters produced by different manufacturers may have different caUbration check 

procedures. These manufacturers' instructions wiU take precedence over the procedure 

provided here. This procedure is intended to be used as a general guideUne, or in the 

absence of available manufacturer's instructions. 

Note: Because the mrbidity meter measures Ught transmission, it is critical that the meter 

and standards be cared for as precision optical instruments. Scratches, dirt, dust, etc. can all 

temporarily or permanentiy affect the accuracy of meter readings. 

Preparing StablCal Stabilized Standards in Sealed Vials 

Sealed vials that have been sitting undisturbed for longer than a month must be shaken to 

break the condensed suspension into its original particle size. Start at step 1 for these 

standards. If the standards are used on at least a weekly interval, start at step 3. 

Note: These instructions do not apply to < 0.1 N T U StablCal Standards; < 0.1 N T U 

StablCal Standards should not be shaken or inverted. 

1. Shake the standard vigorously for 2-3 minutes to re-suspend any particles. 

2. Allow the standard to stand undisturbed for 5 minutes. 

3. Gentiy invert the vial of StablCal 5 to 7 times. 

4. Prepare the vial for measurement using traditional preparation techniques. 
This usually consists of oiUng the vial (see Section 2.3.2 on page 11 of the manual) 
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and marking the vial to maintain the same orientation in the sample ceU 
compartment (see Section 2.3.3 on page 12 of the manual). This step will eliminate 
any optical variations in the sample vial. 

5. Let the vial stand for one minute. The standard is now ready for use in the 
caUbration procedure. 

Calibration Procedure 

1. Turn the meter on. 

2. Shake pre-mixed formazin primary standards in accordance with the above 
procedure. 

3. Wipe the outside of the < 0.1 NTU standard and insert the sample cell in the 
ceU compartment by aUgning the orientation mark on the cell with the mark 
on the front of the cell compartment. 

4. Close the Ud and press I / O . 

5. Press the CAL button. The CAL and SO icons will be displayed and the 0 wiU 
flash. The four-digit display wiU show the value of the SO standard for the 
previous caUbration. If the blank value was forced to 0.0, the display wiU be 
blank. Press the right arrow key (—>) to get a numerical display. 

6. Press READ. The instrument wiH count from 60 to 0, read the blank and use 
it to calculate a correction factor for the 20 N T U standard measurement. If 
the dilution water is > 0.5 NTU, E 1 will appear when the caUbration is 
calculated (J'̂ ^ Section 3.6.2.3 on page 31 of the manual). The display wiU 
automaticaUy increment to the next standard. Remove the sample ceU from 
the ceU compartment 
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N o t e : T h e turbidity of the dilution water can be "forced" to zero by press ing - ^ 

rather t han reading the dilution water . T h e display will show "SO N T U " and the "f 

key m u s t be pressed to cont inue with the next s tandard . 

7. Repeat steps 1 through 7 for the 20, 100 and 800 standards. 

8. Following the 800 NTU standard caUbration, the display will increment back 
to the SO display. Remove the sample ceU from the cell compartment. 

9. Press CAL to accept the caUbration. The instrument will return to 
measurement mode automatically. 

10. Document the caUbration results and related information in the Project Field 
Book and on an E q u i p m e n t Calibration Log (see attached sample). 
Information wiU include, at a minimum: 

• Time, date, and initials of the field team member performing the 
caUbration 

• The unique identifier for the meter, including manufacturer, model, 
and serial number-

• The brand of caUbration standards 

• The instrument readings 

• The instrument settings (if appUcable) 

• Pass or fail designation in accordance with the accuracy specifications 

presented above 

• Corrective action taken (see Maintenance below) in the event of failure 

to adequately caUbrate. 

N o t e : Pressing CAL comple tes the calculation of the calibration coefficients. If 
calibration errors occurred du r ing cal ibrat ion, error messages will appear after CAL 
is pressed. If E 1 or E 2 appear , check the s tandard prepara t ion and review the 
calibration; repeat the calibration if necessary. If "CAL?" appears , an error m a y have 
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occurred during calibration. If "CAL?" is flashing, the instrument is using the 
default calibration. 

NOTES 

• If the I / O key is pressed during caUbration, the new caUbration data is lost and the 
old caUbration wiU be used for measurements. Once in caUbration mode, only the 
READ, I / O , I , and —>-keys function. Signal averaging and range mode must be 
selected before entering the caUbration mode. 

• If E 1 or E 2 are displayed, an error occurred during caUbration. Check the standard 
preparation and review the caUbration; repeat the caUbration if necessary. Press 
DIAG to cancel the error message (E 1 or E 2). To continue without repeating the 
caUbration, press I / O twice to restore the previous caUbration. If "CAL?" is 
displayed, an error may have occurred during caUbration. The previous caUbration 
may not be restored. Either recaUbrate or use the caUbration as is. 

• To review a caUbration, press CAL and then | to view the caUbration standard 
values. As long as READ is never pressed and CAL is not flashing, the caUbration 
wiU not be updated. Press CAL again to return to the measurement mode. 

MAINTENANCE 

• Cleaning: Keep the turbidimeter and accessories as clean as possible and store the 
instrument in the carrying case when not in use. Avoid prolonged exposure to 
sunUght and ultraviolet Ught. Wipe spills up promptly. Wash sample cells with non-
abrasive laboratory detergent, rinse with distilled or demineraUzed water, and air dry. 
Avoid scratching the cells and wipe aU moisture and fingerprints off the ceUs before 
inserting them into the instrument. Failure to do so can give inaccurate readings. See 
Section 2.3.1 on page 11 of the manual for more information about sample ceU care. 

• Battery Replacement: AA alkaUne ceUs tj^ically last for about 300 tests with the 
signal-averaging mode off, about 180 tests if signal averaging is used. The "battery" 
icon flashes when battery replacement is needed. Refer to Section 1.4.2 on page 5 of the 
manual for battery instaUation instructions. If the batteries are changed within 30 
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seconds, the instrument retains the latest range and signal average selections. If it 
takes more than 30 seconds, the instrument uses the default settings. If, after 
changing batteries, the instrument wiU not turn off or on and the batteries are good, 
remove the batteries and reinstall them. If the instrument stUl won't function, contact 
Hach Service or the nearest authorized dealer. 

L a m p Replacement : The procedure in Section 4.0 on page 49 of the manual explains 
lamp instaUation and electrical connections. Use a small screwdriver to remove and 
instaU the lamp leads in the terminal block. The instrument requires caUbration after 
lamp replacement. 

ATTACHMENTS 

Equipment CaUbration Log (sample) 
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CALIBRATION AND MAINTENANCE OF PORTABLE 
DISSOLVED OXYGEN METER 

PURPOSE 

This guideUne describes a method for caUbration of a portable dissolved oxygen meter. This 

meter measures the concentration of dissolved oxygen within a water sample. This 

parameter is of interest both as a general indicator of water quaUty, and because of its 

pertinence to fate and transport of organics and inorganics. This guideUne presents a 

method for caUbration of this meter, which is performed to verify instrument accuracy and 

function. AU field instruments wiU be caUbrated, verified and recaUbrated at frequencies 

required by their respective operating manuals or manufacturer's specifications, but not less 

than once each day that the instrument is in use. Field personnel should have access to aU 

operating manuals for the instruments used for the field measurements. This procedure also 

documents critical maintenance activities for this meter. 

ACCURACY 

The caUbrated accuracy of the dissolved oxygen meter will be within + 1% of full-scale over 

the temperature range of 23° to 113° F (-5° to +45° C). 

PROCEDURE 

1. CaUbrate the dissolved oxygen meter to ambient air based on probe 
temperature and true local atmospheric pressure conditions (or feet above sea 
level). Because procedures vary with different brands and models of meters, 
refer to the manufacturer's recommended caUbration procedures. 

2. In the event of a failure to adequately caUbrate, foUow the corrective action 
directed by the manufacturer. 

3. If caUbration cannot be achieved or maintained, obtain a replacement 
instrument (rental instruments) and/or order necessary repairs/adjustment. 
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4. Document the caUbration results and related information in the Project Field 
Book and on an Equipment Calibration Log (see attached sample). 
Information wiU include, at a minimum: 

• Time, date, and initials of the field team member performing the 
caUbration 

• The unique identifier for the meter, including manufacturer, model, 
and serial number 

• The brand and expiration dates of caUbration solutions 

• The caUbration readings 
• The instrument settings (if appUcable) 
• The approximate response time 
• The overaU adequacy of caUbration including the Pass or fail 

designation in accordance with the accuracy specifications presented 
above 

• Corrective action taken (see Step 5 above) in the event of failure to 
adequately caUbrate 

M A I N T E N A N C E 

• When not in use or between measurements, the dissolved oxygen probe wiU be kept 
immersed in or moist with deionized water. 

• The meter batteries will be checked prior to each meter's use and wiU be replaced 
when the meter cannot be redUne adjusted. 

The meter response time and stabiUty wiU be tracked to determine the need for 
instrument maintenance. When response time becomes greater than two minutes, 
probe service is indicated. 

ATTACHMENTS 

Equipment CaUbration Log (sample) 
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GROUNDWATER LEVEL MEASUREMENT 

P U R P O S E 

This procedure describes the methods used to obtain accurate and consistent water level 

measurements in monitoring wells, piezometers and well points. Water levels wiU be 

measured at monitoring weUs and, if practicable, in supply wells to estimate purge volumes 

associated with sampUng, and to develop a potentiometric surface of the groundwater in 

order to estimate the direction and velocity of flow in the aquifer. Water levels in 

monitoring wells will be measured using an electronic water level indicator (e-Une) that has 

been checked for operation prior to mobUization. 

P R O C E D U R E 

1. Decontaminate the e-Une probe and a lower portion of cable following the 
procedures referenced in the Benchmark Field Operating Procedure for Non-
Disposable and Non-Dedicated SampUng Equipment Decontamination. 
Store the e-Une in a protected area untU use. This may include wrapping the e-
Une in clean plastic until the time of use. 

2. Unlock and remove the weU protective cap or cover and place on clean plastic. 

3. Lower the probe slowly into the monitoring weU until the audible alarm 
sounds. This indicates the depth to water has been reached. 

4. Move the cable up and down slowly to identify the depth at which the alarm 
just begins to sound. Measure this depth against the mark on the Up of the 
weU riser used as a surveyed reference point (typically the north side of the 
riser). 

5. Read depth from the graduated cable to the nearest 0.01 foot. Do not use 
inches. If the e-Une is not graduated, use a rule or tape measure graduated in 
0.01-foot increments to measure from the nearest reference mark on the e-Une 
cable. 
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GROUNDWATER LEVEL MEASUREMENT 

6. Record the water level on a Water Level Monitoring Record (sample attached). 

7. Remove the probe from the weU slowly, drying the cable and probe with a 
clean paper wipe. Be sure to repeat decontamination before use in another 
well. 

8. Replace weU plug and protective cap or cover. Lock in place as appropriate. 

ATTACHMENTS 

Water I>evel Monitoring Record (sample) 

R E F E R E N C E S 

Benchmark FOPs: 
040 Non-Disposable and Non-Dedicated Sampling Equipment Decontamination 
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WATER LEVEL MONITORING RECORD 

Project Name: 

Project No.: 

Field Personnel: 

Client: 

Location: 

Date: 

Weather: 

! • 

WeU No. Time 
Top of Riser 

Elevation 
(fmsl) 

Static Depth 
to Water 
(fbTOR) 

Groundwater 
Elevation 

(fmsl) 

Total 
Depth 

(fbTOR) 

Last Total 
Depth 

Measurement 
(fbTOR) 

fi 
Comments/Remarks: 

I Water Level Monitoring Record Page of 
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P U R G I N G & S A M P L I N G P R O C E D U R E S 

PURPOSE 

This procedure describes the methods used for performing low flow (minimal drawdown) 

purging, also referred to as micro-purging, at a weU prior to groundwater sampUng to obtain 

a representative sample from the water-bearing zone. This method of purging is used to 

minimize the turbidity of the produced water. This may increase the representativeness of 

the groundwater samples by avoiding the necessity of filtering suspended soUds in the field 

prior to preservation of the sample. 

Well purging is typically performed immediately preceding groundwater sampUng. The 

sample should be coUected as soon as the parameters measured in the field (i.e., pH, specific 

conductance, dissolved oxygen, Eh, temperature, and turbidity) have stabiUzed. 

P R O C E D U R E 

1. Water samples should not be taken immediately following weU development. 
Sufficient time should be aUowed to stabiUze the groundwater flow regime in 
the vicinity of the monitoring weU. This lag time wiU depend on site 
conditions and methods of instaUation but may exceed one week. 

2. Prepare the electronic water level indicator (e-Une) in accordance with the 
procedures referenced in the Benchmark's Groundwater Level Measurement 
F O P and decontaminate the e-Une probe and a lower portion of cable 
foUowing the procedures referenced in the Benchmark's Non-disposable and 
Non-dedicated SampUng Equipment Decontamination FOP. Store the e-Une 

' in a protected area until use. This may include wrapping the e-Une in clean 
plastic until the time of use. 

3. CaUbrate aU sampUng devices and monitoring equipment in accordance with 
manufacturer's recommendations, the site QuaUty Assurance Project Plan 
(QAPP) and/or Field SampUng Plan (FSP). CaUbration of field 
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instrumentation should be followed as specified in Benchmark's CaUbration 
and Maintenance FOP for each individual meter. 

4. Inspect the well/piezometer for signs of vandaUsm or damage and record 
condition on the Groundwater WeU Purge & Sample CoUection Log form 
(sample attached). SpecificaUy, inspect the integrity of the following: concrete 
surface seal, lock, protective casing and weU cover, weU casing and J-plug/cap. 
Report any irregular findings to the Project Manager. 

5. Unlock and remove the weU protective cap or cover and place on clean plastic 
to avoid introducing foreign material into the weU. 

6. Monitor the weU for organic vapors using a PID, as per the Work Plan. If a 
reading of greater than 5 ppm is recorded, the weU should be allowed to vent 
until levels drop below 5 ppm before proceeding with purging. 

7. Lower the e-Une probe slowly into the monitoring well and record the initial 
water level in accordance with the procedures referenced in Benchmark's 
Groundwater Level Measurement FOP. Refer to the construction diagram 
for the well to identify the screened depth. 

8. Decontaminate aU non-dedicated pump and tubing equipment foUowing the 
procedures referenced in the Benchmark's Non-disposable and Non-dedicated 
SampUng Equipment Decontamination FOP. 

9. Lower the purge pump or tubing (i.e., low-flow electrical submersible, 
peristaltic, etc.) slowly into the weU until the pump/tubing intake is 
approximately in the middle of the screened interval. Rapid insertion of the 
pump will increase the turbidity of weU water, and can increase the required 
purge time. This step can be eliminated if dedicated tubing is already within 
the well. 

Placement of the pump close to the bottom of the weU wiU cause increased 
enttainment of soUds, which may have setded in the weU over time. Low-flow 
purging has the advantage of minimizing mixing between the overlying 
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stagnant casing water and water within the screened interval. The objective of 
low-flow purging is to maintain a purging rate, which minimizes stress 
(drawdown) of the water level in the well. Low-flow refers to the velocity 
with which water enters the pump intake and that is imparted to the formation 
pore water in the immediate vicinity of the weU screen. 

10. Lower the e-Une back down the weU as water levels wiU be frequentiy 
monitored during putge and sample activities. 

11. Begin pumping to purge the well. The pumping rate should be between 100 
and 500 milUUters (ml) per minute (0.03 to 0.13 gaUons per minute) depending 
on site hydrogeology. PeriodicaUy check the well water level with the e-Une 
adjusting the flow rate as necessary to stabiUze drawdown within the well. If 
possible, a steady flow rate should be maintained that results in a stabiUzed 
water level (drawdown of 0.3 feet or less). If the water level exceeds 2 feet 
below static and decUning, slow the purge rate until the water level generaUy 
stabiUzes. Record each pumping rate and water level during the event. 

The low flow rate determined during purging wiU be maintained during the 
coUection of analytical samples. At some sites where geologic heterogeneities 
are sufficiendy different within the screened interval, high conductivity zones 
may be preferentially sampled. 

12. Measure and record field parameters (pH, specific conductance. Eh, dissolved 
oxygen (DO), temperature, and turbidity) during purging activities. In Ueu of 
measuring all of the parameters, a minimum subset could be limited to pH, 
specific conductance, and turbidity or D O . 

Water quaUty indicator parameters should be used to determine purging needs 
prior to sample coUection in each weU. StabiUzation of indicator parameters 
should be used to determine when formation water is first encountered during 
purging. In general, the order of StabiUzation is pH, temperature, and specific 
conductance, foUowed by Eh, D O and turbidity. Performance criteria for 
determination of StabiUzation should be based on water-level drawdown, 
pumping rate and equipment specifications for measuring indicator 
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parameters. An in-Une flow through ceU to continuously measure the above 
parameters may be used. The in-Une device should be disconnected or 
bypassed during sample coUection. 

13. Purging will continue until parameters of water quaUty have stabiUzed. Record 
measurements for field indicator parameters (including water levels) at regular 
intervals during purging. The stabiUty of these parameters with time can be 
used to guide the decision to discontinue purging. Proper adjustments must 
be made to stabiUze the flow rate as soon as possible. 

14. Record weU purging and sampUng data in the Project Field Book or on the 
attached Groundwater WeU Purge & Sample CoUection Log (sample 
attached). Measurements should be taken approximately every three to five 
minutes, or as merited given the rapidity of change. 

15. Purging is complete when field indicator parameters stabiUze. StabiUzation is 
achieved after aU field parameters have stabiUzed for three successive readings. 
Three successive readings should be within ± 0 . 1 units for pH, ± 3 % for 
specific conductance, ± 1 0 mV for Eh, and ± 10% for turbidity and dissolved 
oxygen. These StabiUzation guideUnes are provided for rough estimates only, 
actual site-specific knowledge may be used to adjust these requirements higher 
or lower. 

An in-Une water quaUty measurement device (e.g., flow-through ceU) should 
be used to estabUsh the stabUization time for several field parameters on a 
weU-specific basis. Data on pumping rate, drawdown and volume required for 
parameter StabiUzation can be used as a guide for conducting subsequent 
sampUng activities. 

16. Collect aU project-required samples except for volatile organic compounds 
(VOCs) from the discharge tubing at the flow rate estabUshed during purging 
in accordance with Benchmark's Groundwater Sample CoUection Procedures 
FOP. Continue to maintain a constant flow rate such that the water level is 
not drawn down as described above. FiU sample containers with tninimal 
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LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER 
PURGING & SAMPLING PROCEDURES 

turbulence by allowing the ground water to flow from the mbing along the 
inside waUs of the container. 

17. If field filtration is recommended as a result of increased mrbidity, an in-Une 
filter equipped with a 0.45-micron filter should be utiUzed. 

18. VOCs shall be collected using the following procedure. 

a. Once aU other required sample containers have been filled, turn off the 
peristaltic pump. Groundwater remaining within the dedicated tubing 
assembly has not been altered by the negative pressure effects of the pump 
head and as such, this groundwater can be collected for VOC analysis. 

b. Remove the tubing from the well taking care to prevent the tubing from 
coming in contact with the ground surface and without allowing 
groundwater to escape or drain from the tubing intake. 

c. Once the tubing is carefully removed, reverse the pump direction so that 
the groundwater within the tubing wiU be "pushed" out of the intake end 
(i.e., positive displacement) and not "puUed" through the original discharge 
end (i.e., negative displacement). Groundwater pulled through the pump 
head assembly CANNOT be coUected for VOC analysis. 

d. Turn pump on using the same flow rate during initial sample coUection 
and aUow groundwater within the tubing to fiU the VOC vials slowly. 
VOC sample coUection shaU be conducted with as minimal disturbance as 
possible. 

e. Cap the VOC vials leaving ho visible headspace (i.e., air-bubbles). 

19. Replace the dedicated tubing down the weU taking care to avoid contact with 
the ground surface. 

20. Restore the weU to its capped/covered and locked condition. 

^ ^ BENCHMARK 
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F O P 031.0 

L O W F L O W ( M I N I M A L D R A W D O W N ) G R O U N D W A T E R 
P U R G I N G & SAMPLING P R O C E D U R E S 

! • 

21. Upon purge and sample coUection completion, slowly lower the e-Une to the 
bottom of the weU/piezometer. Record the total depth to the nearest 0.01-
foot and compare to the previous total depth measurement. If a significant 
discrepancy exists, re-measure the total depth. Record observations of purge 
water to determine whether the well/piezometer had become silted due to 
inactivity or damaged (i.e., weU sand within purge water). Upon confurmation 
of the new total depth and determination of the cause (i.e., sUtation or 
damage), notify the Project Manager foUowing project field activities. 

ATTACHMENTS 

Groundwater WeU Purge & Sample CoUection Log (sample) 

R E F E R E N C E S 

United States Environmental Protection Agency, 540/S-95/504, 1995. Low-Flow 
(Minimal Drawdown) Ground-Water Sampling Procedures. 

Benchmark FOPs: 
007 Calibration and Maintenance of Portable Dissolved Oxygen Meter 
008 Calibration and Maintenance of Portable FieldpH/Eh Meter 
009 Calibration and Maintenance of Portable Field Turbidity Meter 
Oil Calibration and Maintenance of Portable Photoionization Detector 
012 Calibration and Maintenance of Portable Specific Conductance Meter 
022 Groundwater Eevel Measurement 
024 Groundwater Sample Collection Procedures 
040 Non-Disposable and Non-Dedicated Sampling Equipment Decontamination 
046 Sample Labeling Storage and Shipment Procedures 

fi , ^ BENCHMARK 
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BENCHMAIRK 

E N VIRONMtNtAL 
KMCINF.r.P.INC. l5 
S c l t N C t . PLLC 

LOW FLOW METHOD GROUNDWATER 
PURGE & SAMPLE COLLECTION LOG 

Project Name: 

Project Number : 

(Client: 

W E l , L I . O C y \ T I O N : 

Sample Matrix: 

Weather: 

groundwater 

Volume Calculation 

WELL DATA: D A T E : 

Casing Diameter (inches): 

Screened interval (fb TOR): 

Static Water Level (fbTOR): 

lilevation T o p of Well Riser (fmsl): 

Elevation T o p of Screen (fmsl): 0.00 

Standing volume in gallons: 

{(bottom depth - static water level) x vol calculation in table per w 

T I M E : 

Riser Material: 

Screen Material: 

PVC 

PVC 

Bot tom Depth (fbTOR): 

G r o u n d Surface Elevation (fmsl): 

Stick-up (feet): 

ell diameter): ^ 

0.00 

N 

Well 

Diameter 

1" 

: 2 " < 

3 " 

4" 

5" 

6" 

Volume 

gal/ft 

0,041 

0.163 

0.367 

0.653 

E020 

1.469 

PURGING DATA: 

SAMPLINGDAT^s:^\nAp^ \ \ \ 
Method: low-flow«,. .! . J.J.v.„t ' t - - ^ \ ^ / ^ 

Initial Water Level (fbTOR): ^ J 

I'inal Water 1 x:vel (fbTOR): ^ V . _ , > / 

START T I M E : E N D T I M E : 

Was well sampled to dryness? yes no 

Was well sampled below top of sand pack? yes no 

Field Personnel: 

fi 
I 

PHYSICAL & CHEMICAL DATA: 
Appearance: 

Color: 

Odor : 

Sediment Present? 

W A T E R Q U A L l ' l Y M E A S U R E M E N T S 

p l l 

(units) 

TEMP. sc 
(uS) 

TURB. 

(NTU) 

DO 

(ppm) 

ORP 

(mV) 

REMARKS: 

PREPARED BY: 

Low flow Sampling Dala Sheets.xls 
Sample 
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FOP 064.0 

SURFACE WATER SAMPLING PROCEDURES 

P U R P O S E 

This procedure describes a method for collecting surface water samples. Sediment samples 

typically are collected in conjuncdon with surface water samples as dictated by the site-

specific work plan. It should be noted, however, sediment sample collection procedures are 

not presented herein and Benchmark's sediment sampling FOPs 049 and 050 should be 

reviewed prior to sediment sample collection. This surface water sampling method 

incorporates the use of the laboratory provided sample bottie for collecting the sample, 

which eliminates the need for other equipment and hence, reduces the risk of introducing 

other variables into a sampling event. 

PROCEDURE 

1. Locate the surface water sample location. 

2. Calibrate all field meters (i.e., pH/Eh, turbidity, specific conductance, 
dissolved oxygen, PID etc.) in accordance with the Benchmark Field 
Operating Procedure for Calibration and Maintenance of the specific field 
meter. 

3. Wearing appropriate protective gear (i.e., latex gloves, safety glasses), as 
required in the Project Health and Safety Plan, prepare sample botdes for use. 

4. If samples are to be collected from a stream, creek or other running water 
body, collect downstream samples fttst to minimize impacts on sample quality. 

5. Surface water samples should be coUected during a dry (non-precipitation) 
event to avoid any dilution effect from precipitation. 

6. Pre-label all sample botties in the field using a waterproof permanent marker 
in accordance with the Benchmark Sample Labeling, Storage and Shipment 

^^^ BENCHMARK 
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V F O P 064.0 

SURFACE W A T E R S A M P L I N G P R O C E D U R E S 

FOP. The following information, at a minimum, should be included on the 
label: 

Project Number; 

Sample identification code (as per project specifications); 

Date of sample collection (mm, dd, yy); 

Time of sample collection (military time only) (hh:mm); 

Specify "gtab" or "composite" sample type; 

Sampler initials; 

Preservative(s) (if applicable); and 

Analytes for analysis (if practicable). 

Collect the surface water sample from the designated location by slowly 
submerging each sample bottie with minimal surface disturbance. If the 
sample location cannot be sampled in this manner due to shallow water 
conditions, a smaU depression can be created with a standard shovel to deepen 
the location to facilitate sample collection by direct grab. It should be noted, 
prior to dismrbing sediment at any location for this purpose, aU required 
sediment samples should be coUected. AU sediment cuttings wiU be removed 
from the area and the surface water allowed to flow through the depression 
for several minutes prior to collecting samples until clear (i.e., no visible 
sediment). 

Collect samples from near shore. If water body is over three feet deep, check 
for stratification. Check each stratum for contamination using field measured 
water quaUty parameters. Collect samples from each stratum showing 
evidence of impact. If no stratum shows signs of impact, coUect a composite 
sample having equal parts of water from each stratum. 

Collect samples into pre-cleaned botties provided by the analytical laboratory 
with the appropriate preservative(s) added based on the volatilization 
sensitivity or suite of analytical parameters required, as designated below: 

fi 

Volatile Organic Compounds (VOCs) 

Total Organic Halogens (TOX) 

I 
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400462 

10. 

11. 

12. 

FOP 064.0 

SURFACE WATER SAMPLING PROCEDURES 

Total Organic Carbon (TOC) 

Extractable Organic Compounds (i.e., BNAs, SVOCs, etc.) 

Total metals (Dissolved Metals) 
Total PhenoUc Compounds 
Cyanide 
Sulfate and Chloride 
Turbidity 

Nitrate and Ammonia 
RadionucUdes 

For pre-preserved botties, avoid completely submerging the bottle and 
overfiUing to prevent preservative loss. Pre-preserved VOC vials should be 
fiUed from a second, unpreserved, pre-cleaned glass container. Never transfer 
samples from dissimilar bottie types (i.e., plastic to glass or glass to plastic). 

CoUect a separate sample of approximately 200 ml into an appropriate 
container prior to coUecting the first and following the last surface water 
sample coUected to measure the foUowing field parameters: 

Parameter 

Dissolved Oxygen 

Specific Conductance 

pH 

Temperature 

Turbidity 

Eh (optional) 

PID VOCs (optional) 

Units 

parts per miUion (ppm) 

/2mhos/cm or /xS or mS 

pH units 

«C or °F 

NTU " 

mV 

ppm 

Record aU field measurements on a Surface Water QuaUty Field CoUection 
Log form (sample attached). 

Record available information for the pond, stream or other body of water that 
was sampled, such as its size, location and depth in the Project Field Book and 

e BENCHMARK 
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^ 

FOP 064.0 

SURFACE WATER SAMPLING PROCEDURES 

fi 

on the Surface Water QuaUty Field Collection Log form (sample attached). 
Approximate sampUng points should be identified on a sketch of the water 
body. 

13. Label, store and ship aU samples in accordance with the Benchmark Field 
Operating Procedure for Sample LabeUng, Storage and Shipment Procedures. 

ATTACHMENTS 

Surface Water QuaUty Field CoUection Log (sample) 

R E F E R E N C E S 

Benchmark FOPs: 
007 Calibration and Maintenance of Portable Dissolved Oxygen Meter 
008 Calibration and Maintenance of Portable Field p H / Eh Meter 
009 Calibration and Maintenance of Portable Field Turbidity Meter 
012 Calibration and Maintenance of Portable Specific Conductance Meter 
046 Sample Labeling, Storage and Shipment Procedures 

V 
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PROJECT INFORMATION 
Project Name: 

Project No.: 

400464 

SURFACE WATER 
QUALITY FIELD COLLECTION LOG 

SAMPLE DESCRIPTION 
I.D.: 

Matrix: 
Client: Location: 

SAMPLE INFORMATION 
Date Collected: 
Time Collected: 
Date Shipped to Lab: 

Collected By: 
Sample Collection Method: 

LABORATORY ANALYSIS 

fi 

SAMPLING INFORMATION 
Weather: 

Air Temperature: 
Depth of Sample: 

Parameter First Last Units , 

pH 

' Temp. 

Cond. 

Turbidity 

Eh 

D.C. 

Odor 

Appearance 

EXACT LOCATIOI 

Northing (ft) 

LOCA'ire 
J ^ ^ to scale, 

1 
K 
^ 

k 
B 
a 
k 
^ 

« p s. S 
% 

m> 
W 

W • 
s ^ 

> 

1 
S M 

^ 

i 
>5 

• 
m 
^ 

' ^ fl B 
^ 

^PF 

w 
^ 

m 
Y 

rojqi nate 

(fmsl) 

ADDITIONAL L A B O R A T O R Y ^ A L Y S I g 

\ 

ADDITIONAL REMARKS: 

PREPARED BY: DATE: 

Surface Water Quality Field Collecdon Ix)g 
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FOP 040.0 

NON-DISPOSABLE AND NON-DEDICATED 
SAMPLING EQUIPMENT DECONTAMINATION 

PURPOSE 

This procedure is to be used for the decontamination of non-disposable and non-dedicated 

equipment used in the collection of environmental samples. The purpose of this procedure 

is to remove chemical constituents from previous samples from the sampUng equipment. 

This prevents these constituents from being transferred to later samples, or being 

transported out of controlled areas. 

HEALTH AND SAFETY 

Nitric acid is a strong oxidizing agent as weU as being extremely corrosive to the skin and 

eyes. Solvents such as acetone, methanol, hexane and isopropanol are flammable Uquids. 

Limited contact with skin can cause irritation, while prolonged contact may result in 

dermatitis. Eye contact with the solvents may cause irritation or temporary corneal damage. 

Safety glasses with protective side shields, neoprene or nitrile gloves and long-sleeve 

protective clothing must be worn whenever acids and solvents are being used. 

P R O C E D U R E 

Bailers, spUt-spoons, steel or brass spUt-spoon Uners, Shelby tubes, submersible pumps, soU 

sampUng knives, and similar equipment wiU be decontaminated as described below. 

1. Wash equipment thoroughly with non-phosphate detergent and potable-
quaUty water, using a brush where possible to remove any particulate matter or 
surface film. If the sampler is visibly coated with tars or other phase-separated 
hydrocarbons, pre-wash with acetone or isopropanol, or by steam cleaning. 
Decontamination wUl adhere to the following procedure: 

^ . ^ BENCHMARK 
V / ENVIRONMENTAL P a g e l o f 4 

E N G I N E E R I N G 8 
S C I E N C E . PLLC 



I 4 0 0 4 6 6 

fi 

^ 

F O P 040.0 

N O N - D I S P O S A B L E A N D N O N - D E D I C A T E D 

SAMPLING E Q U I P M E N T D E C O N T A M I N A T I O N 

a. Rinse with potable-quaUty water; 

b. Rinsed with 10% nitric acid (HNO3) solution (see N o t e 1); 

c. Rinse with potable-quaUty water; 

d. Rinse with pesticide grade acetone or methanol (see N o t e 2); 

e. Rinse with pesticide grade hexane (see N o t e 2); 

f Rinse with deionized water demonstrated analyte-free, such as 

distilled water; 

g. Air dry; and 

h. Store in a clean area or wrap in aluminum foU (shiny side out) 

or new plastic sheeting as necessary to ensure cleanUness. 
2. AU non-dedicated well evacuation equipment, such as submersible pumps and 

bailers, which are put into the weU, must be decontaminated following the 
procedures Usted above. AU evacuation tubing must be dedicated to 
individual weUs (i.e., tubing cannot be reused). However, if submersible pump 
discharge tubing must be reused, the tubing and associated sample valves or 
flow-through ceUs used in weU purging or pumping tests wiU be 
decontaminated as described below: 

a. Pump a mixture of potable water and a non-phosphate detergent 
through the mbing, sample valves and flow ceUs, using the submersible 
pump. 

b. Steam clean or detergent wash the exterior of the tubing, sample 
valves, flow ceUs and pump. 

c. Pump potable water through the tubing, sample valve, and flow ceU 
until no indications of detergent (e.g. foaming) are observed. 

,.^BENCI-IMARK 
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FOP 040.0 

NON-DISPOSABLE AND NON-DEDICATED 
SAMPLING EQUIPMENT DECONTAMINATION 

d. Double rinse the exterior of the tubing with potable water. 

e. Rinse the exterior of the mbing with distilled water. 

f. Store in a clean area or wrap the pump and tubing assembly in new 
plastic sheeting as necessary to ensure cleanUness until ready for use. 

3. AU unused sample botties and sampUng equipment must be maintained in 
such a manner that there is no possibiUty of casual contamination. 

4. Manage all waste materials generated during decontamination procedures as 
described in the Benchmark Field Operating Procedure for Management of 
Investigation Derived Waste. 

fi ATTACHMENTS 

none 

REFERENCES 

V 

Benchmark FOPs: 
032 Management of Investigation-Derived Waste 

NOTES 

(1) Omit this step if metals are not being analyzed. For carbon steel spUt spoon 
samplers, a 1% rather than 10% HNO3 solution should be used. 

(2) This solvent rinse can be omitted if organics are not being analyzed. Alternatively, if 
approval from the NYSDEC has been granted, use pesticide grade isopropanol as the 
cleaning solvent. Isopropanol is better suited as a cleaning solvent that acetone, 
methanol and hexane for the foUowing reasons: 
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F O P 040.0 

N O N - D I S P O S A B L E A N D N O N - D E D I C A T E D 
SAMPLING E Q U I P M E N T D E C O N T A M I N A T I O N 

Acetone is a parameter analyzed for on the Target Compound List (TCL); 
therefore the detection of acetone in samples coUected using acetone rinsed 
equipment is suspect; 

Almost aU grades of methanol contain 2-butanone (Methyl Ethyl Ketone, MEK) 
contamination. As for acetone, 2-butanone is a TCL compound. Thus, the 
detection of 2-butanone in samples collected using methanol rinsed equipment is 
suspect. In addition, methanol is much more hazardous than either isopropanol 
or acetone. 

Hexane is not miscible with water (hydrophobic) and therefore, is not an effective 
rinsing agent unless the sampUng equipment is dry. Isopropanol is extremely 
miscible in water (amphoteric), making it an effective rinsing agent on either wet 
or dry equipment. 
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

P U R P O S E 

The collection and analysis of samples of environmental media, including soils, groundwater, 

surface water, and sediment, are the central activities of the field investigation. These 

samples must be properly labeled to preserve its identity, and properly stored and shipped in 

a manner that preserves its integrity and chain of custody. This procedure presents methods 

for these activities. 

SAMPLE LABELING PROCEDURE 

fi 
1. Assign each sample retained for analysis a unique 9-digit alphanumeric 

identification code or as indicated in the Project Work Plan. Typically, this 
code wiU be formatted as foUows: 

Sample I.D. Kxample: GW051402047 

GW 

05 

14 

02 

047 

Sample matrix 
GW = groundwater; SW = surface water; 
SUB = subsurface soU; SS = surface soU; 
SED = sediment; L = leachate; A =: air 

Month of sample coUection 

Day of sample coUection 

Year of sample collection 

Consecutive sample number 

^ 

2. Consecutive sample numbers will indicate the individual sample's sequence in 
the total set of samples coUected during the investigation/sampUng event. 
The sample number above, for example, would indicate the 47*'̂  sample 
retained for analysis during the field investigation, coUected on May 14, 2002. 

G-
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

fi 

Affix a non-removable (when wet) label to each sample container. The 
following information wiU be written on the label with black or blue ink that 
wUl not smudge when wet: 

Project number 

Sample ID (see Step 1 above) 

Date of sample coUection 

Time of sample collection (miUtary time only) 

Specify "grab" or "composite" sample with an "X" 

Sampler initials 

Preservative(s) (if appUcable) 

Analytes for analysis (if practicable) 

Record aU sample label information in the Project Field Book and on a Sample 
Summary CoUection Log (see attached samples), keyed to the sample 
identification number. In addition, add information regardiiig the matrix, 
sample location, depth, etc. to provide a complete description of the sample. 

\ 

SAMPLE STORAGE PROCEDURE 

1. Immediately after collection, placement in the proper container, and labeUng, 
place samples to be retained for chemical analysis into resealable plastic bags. 

2. Place bagged samples into an ice chest fiUed approximately half-fuU of double 
bagged ice. Blue ice is not an acceptable substitute for ice. 

3. Maintain samples in an ice chest or in an alternative location (e.g. sample 
refrigerator) as approved by the Benchmark Field Team Leader until time of 
shipment. Periodically drain melt-water off coolers and replenish ice as 
necessary. 

e .^^L 
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F O P 046.0 

SAMPLE L A B E L I N G , S T O R A G E & S H I P M E N T P R O C E D U R E S 

fi 

4. Ship samples on a daily basis, unless otherwise directed by the Benchmark 
Field Team Leader. 

5. Maintain appropriate custody procedures on coolers and other sample storage 
containers at aU times. These procedures are discussed in detaU in the Project 
QuaUty Assurance Project Plan, Monitoring Plan or Work Plan. 

6. Samples shaU be kept in a secure location locked and controlled (i.e., locked 
building or fenced area) so that only the Project Field Team Leader has access 
to the location or under the constant visual surveiUance of the same. 

SAMPLE SHIPPING PROCEDURE 

1. FiU out the chain-of-custody form completely (see attached sample) with aU 
relevant information. The white original goes with the samples and should be 
placed in a resealable plastic bag and taped inside the sample cooler Ud; the 
sampler should retain the copy. 

2. Place a layer of inert cushioning material such as bubble pack in the bottom of 
cooler. 

3. Place each bottie in a bubble wrap sleeve or other protective wrap. To the 
extent practicable, then place each bottie in a resealable plastic bag. 

4. Open a garbage bag (or similar) into a cooler and place sample botties into the 
garbage bag (or similar) with volatile organic analysis (VOA) vials near the 
center of the cooler. 

5. Pack botties with ice in plastic bags. At packing completion, cooler should be 
at least 50 percent ice, by volume. Coolers should be completely filled, so that 
samples do not move excessively during shipping. 

6. Duct tape (or simUar) cooler drain closed and wrap cooler completely in two 
or more locations to secure Ud, specifically covering the hinges of the cooler. 

V 
© ^ BENCIJMARK 

ENVIRONMENTAL Page 3 of 4 
E N G I N E E R I N G 8 
S C I E N C E . PLLC 



I 400472 

FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

fi 

7. Place laboratory label address identifying cooler number (i.e., 1 of 4, 2 of 4 
etc.) and overnight deUvery waybiU sleeves on cooler Ud or handle sleeve 
(Federal Express). 

8. Sign the custody seal tape with an indeUble soft-tip marker and place over the 
duct tape across the front and back seam between the Ud and cooler body. 

9. Cover the signed custody seal tape with an additional wrap of transparent 
strapping tape. 

10. Place "FragUe" and "This Side Up" labels on aU four sides of the cooler. 
"This Side Up" labels are yeUow labels with a black arrow with the arrowhead 
pointing toward the cooler Ud. 

11. For coolers shipped by overnight deUvery, retain a copy of the shipping 
waybiU, and attach to the chain-of-custody documentation. 

ATTACHMENTS 

SoU/Sediment Sample Summary CoUection Log (sample) 
Groundwater/Surface Water Sample Summary Collection Log (sample) 
Wipe Sample Summary CoUection Log (sample) 
Air Sample Summary CoUection Log (sample) 
Chain-Of-Custody Form (sample) 

REFERENCES 

none 
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400474 CHAIN OF CUSTODY RECORD 

Possible Hazard Identification: 

Non-ha2 Flammable L J Skin Irritant L J Poison B L J 

Sample Disposal; 

Return to Client I I Disposal by Lab I—I Archive. _(mos.) 

Turnaround Time Required: 

Normal D Rush Q 

QC Level: 

1. n n . n n i . n project specific (specify):. 

Relinquished by: (Signature) 

Relinquished by: (Signature) ' 

Date 

Date 

Time 

Time 

Relinquished by: (Signature) 

Relinqtiished by: (Signature) 

Date 

Date 

Time 

Time 

REMARKS: 



I 

Appetidix C 

Corrective Measures Report (sample form) 

fi 
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REPOR T NO. 

PAGE OF 

Date: 

Project: 

Job No: 

CORRECTIVE MEASURES REPORT 

WEATHER CONDITIONS: 

Location: 

CQA Monitor(s): 

Client: 

Contractor: 

Contractor's Supervisor: 

Ambient Air Temp. - A.M.: 

Ambient Air Temp. - P.M.: 

Wind Direction: 

Wind Speed: 

P recipita tion^(^i^ 

Signed: 

CQA Representative 400476 

Corrcciivc Measures Rcporl 
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APPENDIX: 

PASSIVE VENT DAR-1 ANALYSIS 
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TABLE 1 

GAS VENT SYSTEM DAR-1 ANALYSIS 

PETER COOPER LANDFILL NPL SITE 
GOWANDA, NEW YORK 

o 
o 

00 

Parameter 
Acetone 
Benzene 
2-Butanone 
Carbon Disulfide 
1,4,-Dichlorobenzene 
Ethylbenzene 
2-Hexanone 
4-Methyl-2-pentanone 
Styrene 
Toluene 
Trichlorofluoromethane 
Vinyl Acetate 
Xylenes (o,m,p) 
Hydrogen sulfide 

Measured 
cone 

(mg/m')' 
2.9 

0.18 
1.1 
3.2 

0.048 
0.1 

0.007 
0.37 
0.02 
2.6 

0.0017 
0.014 

0.13 
1394 

Measured 
cone 
(lb/ft*) 

1.81 E-07 
1.12E-08 
6.87E-08 

2E-07 
3E-09 

6.24E-09 
4.37E-10 
2.31 E-08 
1.25E-09 
1.62E-07 
1.06E-10 
8.74E-10 
8.12E-09 

8.7E-05 

Gas Flow 
Rate 

(CFH)* 
702 
702 
702 
702 
702 
702 
702 
702 
702 
702 
702 
702 
702 
351 

Qa 

(Ibs/yr) 
1.113316 
0.069102 
0.422292 
1.228486 
0.018427 

0.03839 
0.002687 
0.142044 
0.007678 
0.998145 
0.000653 
0.005375 
0.049907 
267.5797 

) V 

Q . " 
(Ibs/hr) 

0.000127 
7.89E-06 
4.82E-05 
0.00014 
2.1E-06 

4.38E-06 
3.07E-07 
1.62E-05 
8.76E-07 
0.000114 
7.45E-08 
6.14 E-07 

5.7E-06 
0.030546 

- . 1 , 

K 
m 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

hb 

(ft̂  
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

ho 

m 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

Ca 

'ug/m'i 
0.007897 
0.00049 

0.002995 
0.008714 
0.000131 
0.000272 
1.91E-05 
0.001008 
5.45E-05 
0.00708 

4.63E-06 
3.81 E-05 
0.000354 
1.897959 

AGC 

(ug/m^i 
28000 

0.13 
5000 

700 
0.09 
1000 

48 
3000 
1000 
400 

20000 
200 
700 

2 

Notes: 

1. Based on RI Samples. 
2, Gas flow rate based on FS modeling. 




