










 
 
 
 
 
 

TABLES AND FIGURES 



Table 1: Seep Sampling Results
Old Sanitary Landfill

Fort Drum, New York

Compound Units Standard Basis Guidance 
Value Basis

VOCs
Acetone ug/L ND ND 28 ND ND 8 8 J 27 3 J 29 26 18 15
Benzene ug/L 10 H(FC) 210 A(C) 310 620 100 110 150 67 94 130 160 100 120 110 180
Bromomethane ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND
2-Butanone ug/L ND 13 ND ND ND 17 ND 6 J ND 14 15 9 J ND
n-Butylbenzene ug/L ND ND ND ND ND 0.4 J 5 J ND 2 J 0.8 J ND 1 J 5
Carbon Disulfide ug/L ND 100 110 190 ND ND 0.2 J ND ND ND ND ND ND
Chloromethane ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND
Dichlorodiflouromethane ug/L ND ND ND ND 1 J ND 0.4 J ND ND ND ND ND ND
cis- 1,2 Dichloroethene ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND
trans- 1,2 Dichloroethene ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2- Dichloropropane ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND
Ethylbenzene ug/L 17 A(C) 170 700 41 30 78 63 41 95 320 64 50 62 160
Naphthalene ug/L 13 A(C) 20 100 B 7 14 2 BJ 24 11 36 B 54 19 11 31 68
Toluene ug/L 6000 H(FC) 100 A(C) 20 69 ND 10 32 4 J 5 5 28 8 14 13 23
p-Isopropyltoluene ug/L NA 3 J ND ND ND 2 J 2 J ND 5 J 0.6 J ND ND ND
Isopropylbenzene ug/L 2.6 A(C) ND 41 ND ND 5 4 J 5 J 5 24 5 J ND 5 J 9
1,4- Dichlorobenzene ug/L 5* A(C) ND 1 J ND ND ND ND ND ND ND ND ND ND ND
n- Propylbenzene ug/L NA 86 ND ND 8 6 6 9 29 9 ND 8 16
1,3,5- Trichlorobenzene 5 A(C) NA ND ND ND ND ND ND ND ND ND ND ND ND
Hexachlorobutadiene 1 A(C) NA ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethene 40 A(C) NA ND ND ND ND ND ND ND ND ND ND ND ND
1,2,4- Trimethylbenzene ug/L 33 A(C) NA 500 9 15 24 58 30 57 200 51 34 62 160
1,3,5- Trimethylbenzene ug/L NA 140 ND ND 2 J 8 8 ND 59 12 10 7 54
m+p- Xylenes ug/L 240 1400 B 18 50 46 81 32 74 850 110 110 84 390
o- Xylenes ug/L 95 430 13 26 38 41 22 7 380 24 44 30 23
Total Xylenes ug/L 65 ** A(C) 335 1830 31 76 84 122 54 81 1230 134 154 110 413
Vinyl Chloride ug/L ND ND ND ND ND ND ND ND ND ND ND ND ND
Total BTEX ug/L 835 3219 172 226 344 256 194 311 1738 306 338 299 776
Total VOCs ug/L 855 4203 326 445 386 383 270 451 2114 446 434 440 1,103

SVOCs
Phenol ug/L 5*** E NS NS NS NS 5 J ND ND ND NS NS NS NS NS
Naphthalene ug/L 13 A(C) NS NS NS NS 5 J 6 J 10 J 4 J NS NS NS NS NS
2-Methylnaphthalene NS NS NS NS ND ND ND ND NS NS NS NS NS
Diethylphthalate ug/L NS NS NS NS 3 J ND ND ND NS NS NS NS NS
Total SVOCs ug/L NS NS NS NS 13 6 10 4 NS NS NS NS NS

Iron
Total Iron ug/L 300 A(C) NS NS NS NS 221,000 275,000 308,000 80,100 61,400 12,600 60,000 138,000 NS
Dissolved Iron ug/L NS NS NS NS NS NS NS NS 53,600 7,220 5,410 17,900 NS

J - Analyte detected below quantitation limits
B - Detected in lab blank analyzed concurrently with sample.
ND - Not Detected
NS - Not Sampled
NA - Not Analyzed

A(C) = fish propagation (fresh waters)
H(FC) = human consumption of fish (fresh waters)
E = aesthetic (fresh waters)

* Applies to the sum of 1,2-, 1,3-, and 1,4-dichlorobenzene
** Applies to the sum of 1,2-, 1,3-, and 1,4-xylene
*** Applies to the sum of all unchlorinated phenolic compounds.
Methylene chloride and bis(2-ethylhexyl)phthalate (lab contaminants) not reported.
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Results that exceed the standards or guidance values are shaded.
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Surface Water Quality 8/18/2003

INFLUENT
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INFLUENT

Result w/Qualifier

INFLUENT

6/16/2003

Result w/Qualifier Result w/QualifierResult w/Qualifier Result w/Qualifier
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INFLUENT
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INFLUENT
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Table 1: Seep Sampling Results
Old Sanitary Landfill

Fort Drum, New York

Compound Units Standard Basis Guidance 
Value Basis

VOCs
Acetone ug/L
Benzene ug/L 10 H(FC) 210 A(C)
Bromomethane ug/L
2-Butanone ug/L
n-Butylbenzene ug/L
Carbon Disulfide ug/L
Chloromethane ug/L
Dichlorodiflouromethane ug/L
cis- 1,2 Dichloroethene ug/L
trans- 1,2 Dichloroethene ug/L
1,2- Dichloropropane ug/L
Ethylbenzene ug/L 17 A(C)
Naphthalene ug/L 13 A(C)
Toluene ug/L 6000 H(FC) 100 A(C)
p-Isopropyltoluene ug/L
Isopropylbenzene ug/L 2.6 A(C)
1,4- Dichlorobenzene ug/L 5* A(C)
n- Propylbenzene ug/L
1,3,5- Trichlorobenzene 5 A(C)
Hexachlorobutadiene 1 A(C)
Trichloroethene 40 A(C)
1,2,4- Trimethylbenzene ug/L 33 A(C)
1,3,5- Trimethylbenzene ug/L
m+p- Xylenes ug/L
o- Xylenes ug/L
Total Xylenes ug/L 65 ** A(C)
Vinyl Chloride ug/L
Total BTEX ug/L
Total VOCs ug/L

SVOCs
Phenol ug/L 5*** E
Naphthalene ug/L 13 A(C)
2-Methylnaphthalene
Diethylphthalate ug/L
Total SVOCs ug/L

Iron
Total Iron ug/L 300 A(C)
Dissolved Iron ug/L

J - Analyte detected below quantitation limits
B - Detected in lab blank analyzed concurrently with sample.
ND - Not Detected
NS - Not Sampled
NA - Not Analyzed

A(C) = fish propagation (fresh waters)
H(FC) = human consumption of fish (fresh waters)
E = aesthetic (fresh waters)

* Applies to the sum of 1,2-, 1,3-, and 1,4-dichlorobenzene
** Applies to the sum of 1,2-, 1,3-, and 1,4-xylene
*** Applies to the sum of all unchlorinated phenolic compounds.
Methylene chloride and bis(2-ethylhexyl)phthalate (lab contaminants) not reported.

NYSDEC "Ambient Water Quality Standards and Guidance Values" 
Class C Surface Waters (Series 1.1.1, June 1998)

Results that exceed the standards or guidance values are shaded.

NYSDEC Class C 
Surface Water Quality

ND 14 31 18 ND 2 J 14 32 3 J 47 27 57 33
140 140 160 84 37 11 240 51 27 32 23 120 280
ND ND ND ND ND ND ND ND ND ND ND ND ND
ND 16 ND ND ND ND ND 7 J ND 17 11 21 18
ND ND ND ND ND ND 1 J ND ND ND ND ND ND
ND ND 150 ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND 0.4 J ND 0.3 J ND ND ND ND ND ND
5 2 J ND ND 1 J 0.7 J 0.3 J ND 0.9 J 1 J ND ND ND
4 J 2 J ND ND ND 0.5 J 0.1 J ND ND 0.8 J ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND
26 98 69 14 10 2 J 180 6 3 J 7 5 18 64
ND 21 B 13 12 1 BJ ND 43 2 JB 1 J 0.6 J ND 4 J 18
3 J 18 10 6 1 J 0.2 J 19 0.9 J 0.9 J 2 J ND 6 23

NA 1 J ND ND ND ND 3 J ND ND ND ND ND ND
ND 5 ND ND 1 J 0.8 J 10 0.7 J 2 J 1 J ND 1 J 7
ND ND ND ND ND ND ND ND ND ND ND ND ND
NA 9 ND ND 1 J 0.6 J 14 ND 0.5 J 0.7 J ND 0.7 J ND
ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 0.4 J ND ND ND ND ND
NA 74 34 8 4 J 0.3 J 130 ND 3 J 2 J ND 12 23
NA 22 9 ND 0.8 J ND 26 ND ND ND ND 2 J 7
12 230 89 44 10 0.4 J 290 ND 2 J 5 J ND 28 50
7 44 8 8 4 J ND 28 ND 2 J 2 J ND 21 21

19 274 97 52 14 0.4 318 ND 4 J 7 J ND 49 71
0.6 J ND J ND ND ND ND ND ND ND ND ND ND ND
188 530 336 156 62 13.6 757 57.9 34.9 48 28 193 438
198 696 573 194 71.2 18.5 999 100 45.3 118 66 291 544

NS NS NS NS 3 J ND 7 J ND NS NS NS NS NS
NS NS NS NS 2 J ND 20 ND NS NS NS NS NS
NS NS NS NS ND ND ND ND NS NS NS NS NS
NS NS NS NS 2 J ND ND ND NS NS NS NS NS
NS NS NS NS 7 ND 27 ND NS NS NS NS NS

NS NS NS NS 64,300 12,300 38,900 29,800 13,100 5,930 15,500 26,100 NS
NS NS NS NS NS NS NS NS 11,300 2,590 7,190 9,810 NS

MID-SYSTEM

7/17/2007

Result w/Qualifier

MID-SYSTEM      

10/22/2004

MID-SYSTEM      

8/18/2003

Result w/Qualifier Result w/Qualifier Result w/QualifierResult w/Qualifier

MID-SYSTEM      

11/7/2003 5/11/2004

Result w/QualifierResult w/QualifierResult w/Qualifier

MID-SYSTEM      

2/28/2003

MID-SYSTEM

11/12/2002

Result w/Qualifier

MID-SYSTEM

4/27/2006

Result w/Qualifier

MID-SYSTEM

9/27/20056/16/2003

MID-SYSTEM      MID-SYSTEM

11/2/2006

Result w/Qualifier

MID-SYSTEM

5/24/2007

Result w/QualifierResult w/Qualifier

MID-SYSTEM      MID-SYSTEM      

6/3/2005
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Table 1: Seep Sampling Results
Old Sanitary Landfill

Fort Drum, New York

Compound Units Standard Basis Guidance 
Value Basis

VOCs
Acetone ug/L
Benzene ug/L 10 H(FC) 210 A(C)
Bromomethane ug/L
2-Butanone ug/L
n-Butylbenzene ug/L
Carbon Disulfide ug/L
Chloromethane ug/L
Dichlorodiflouromethane ug/L
cis- 1,2 Dichloroethene ug/L
trans- 1,2 Dichloroethene ug/L
1,2- Dichloropropane ug/L
Ethylbenzene ug/L 17 A(C)
Naphthalene ug/L 13 A(C)
Toluene ug/L 6000 H(FC) 100 A(C)
p-Isopropyltoluene ug/L
Isopropylbenzene ug/L 2.6 A(C)
1,4- Dichlorobenzene ug/L 5* A(C)
n- Propylbenzene ug/L
1,3,5- Trichlorobenzene 5 A(C)
Hexachlorobutadiene 1 A(C)
Trichloroethene 40 A(C)
1,2,4- Trimethylbenzene ug/L 33 A(C)
1,3,5- Trimethylbenzene ug/L
m+p- Xylenes ug/L
o- Xylenes ug/L
Total Xylenes ug/L 65 ** A(C)
Vinyl Chloride ug/L
Total BTEX ug/L
Total VOCs ug/L

SVOCs
Phenol ug/L 5*** E
Naphthalene ug/L 13 A(C)
2-Methylnaphthalene
Diethylphthalate ug/L
Total SVOCs ug/L

Iron
Total Iron ug/L 300 A(C)
Dissolved Iron ug/L

J - Analyte detected below quantitation limits
B - Detected in lab blank analyzed concurrently with sample.
ND - Not Detected
NS - Not Sampled
NA - Not Analyzed

A(C) = fish propagation (fresh waters)
H(FC) = human consumption of fish (fresh waters)
E = aesthetic (fresh waters)

* Applies to the sum of 1,2-, 1,3-, and 1,4-dichlorobenzene
** Applies to the sum of 1,2-, 1,3-, and 1,4-xylene
*** Applies to the sum of all unchlorinated phenolic compounds.
Methylene chloride and bis(2-ethylhexyl)phthalate (lab contaminants) not reported.

NYSDEC "Ambient Water Quality Standards and Guidance Values" 
Class C Surface Waters (Series 1.1.1, June 1998)

Results that exceed the standards or guidance values are shaded.

NYSDEC Class C 
Surface Water Quality

ND 30 32 18 ND 10 5 J 51 4 J 26 39 120 47
160 150 46 94 250 540 170 180 13 130 300 310 340
ND ND ND ND ND ND 2 J ND ND ND ND ND ND
ND 19 ND ND ND 18 ND 18 ND 15 25 52 26
ND ND ND ND ND 2 J ND ND ND 0.5 ND ND ND
ND ND ND ND ND ND ND 0.4 J ND ND ND ND ND
ND 0.8 J ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND
3 J 2 J ND ND ND 0.4 J 0.2 J ND ND ND ND ND ND
2 J 1 J ND ND ND ND ND ND ND ND ND ND ND

0.3 J ND ND ND ND ND ND ND ND ND ND ND ND
40 30 8 17 54 310 50 12 0.8 J 74 69 120 84
ND 7 B 6 13 23 120 19 50 B 1 J 23 16 41 60
15 23 ND 10 21 21 8 3 J 0.8 J 8 29 14 J 14
NA 0.7 J ND ND ND 4 J ND ND ND 0.6 ND ND ND
ND 1 J ND ND 6 J 18 2 J 3 J 0.2 J 4 J ND 6 J 7
ND 0.9 J ND ND ND ND ND ND ND ND ND ND ND
NA 2 J ND ND ND 35 ND 3 J ND 5 ND 10 J 8
ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND
NA 15 ND 7 55 230 49 17 2 J 64 74 70 87
NA 5 ND ND ND 64 6 ND ND 8 20 8 J 8
120 89 6 35 180 670 130 8 J 7 J 130 240 110 120
20 24 ND 8 27 73 10 5 J 3 J 30 40 21 J 10
140 113 6 43 207 743 140 13 J 10 J 160 280 130 130
0.3 J ND ND ND ND ND ND ND ND ND ND ND ND
355 316 60 164 532 1614 368 208 24.6 372 678 575 568
361 400 98 202 616 2115 451 350 31.8 518 852 882 811

NS NS NS NS 11 ND 8 J ND NS NS NS NS NS
NS NS NS NS 7 J 45 11 7 J NS NS NS NS NS
NS NS NS NS ND 7 J ND ND NS NS NS NS NS
NS NS NS NS 2 J ND ND ND NS NS NS NS NS
NS NS NS NS 20 52 19 7 NS NS NS NS NS

NS NS NS NS 130,000 46,200 76,900 238,000 12,100 22,100 17,400 49,200 NS
NS NS NS NS NS NS NS NS 7,730 18,700 4,290 32,100 NS

EFFLUENT #1

7/17/2007

Result w/Qualifier

6/3/2005

EFFLUENT #1

9/27/2005

EFFLUENT #1    

11/2/2006

EFFLUENT #1    

11/7/20036/16/2003

EFFLUENT #1

11/12/2002  2/28/2003

EFFLUENT #1    

Result w/QualifierResult w/QualifierResult w/Qualifier Result w/Qualifier Result w/QualifierResult w/QualifierResult w/QualifierResult w/QualifierResult w/Qualifier

EFFLUENT #1    EFFLUENT #1    

8/18/2003

EFFLUENT #1    

10/21/2004

EFFLUENT #1    

5/11/2004

EFFLUENT #1

4/27/2006

Result w/Qualifier

EFFLUENT #1

Result w/Qualifier

EFFLUENT #1

5/24/2007

Result w/Qualifier
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Table 1: Seep Sampling Results
Old Sanitary Landfill

Fort Drum, New York

Compound Units Standard Basis Guidance 
Value Basis

VOCs
Acetone ug/L
Benzene ug/L 10 H(FC) 210 A(C)
Bromomethane ug/L
2-Butanone ug/L
n-Butylbenzene ug/L
Carbon Disulfide ug/L
Chloromethane ug/L
Dichlorodiflouromethane ug/L
cis- 1,2 Dichloroethene ug/L
trans- 1,2 Dichloroethene ug/L
1,2- Dichloropropane ug/L
Ethylbenzene ug/L 17 A(C)
Naphthalene ug/L 13 A(C)
Toluene ug/L 6000 H(FC) 100 A(C)
p-Isopropyltoluene ug/L
Isopropylbenzene ug/L 2.6 A(C)
1,4- Dichlorobenzene ug/L 5* A(C)
n- Propylbenzene ug/L
1,3,5- Trichlorobenzene 5 A(C)
Hexachlorobutadiene 1 A(C)
Trichloroethene 40 A(C)
1,2,4- Trimethylbenzene ug/L 33 A(C)
1,3,5- Trimethylbenzene ug/L
m+p- Xylenes ug/L
o- Xylenes ug/L
Total Xylenes ug/L 65 ** A(C)
Vinyl Chloride ug/L
Total BTEX ug/L
Total VOCs ug/L

SVOCs
Phenol ug/L 5*** E
Naphthalene ug/L 13 A(C)
2-Methylnaphthalene
Diethylphthalate ug/L
Total SVOCs ug/L

Iron
Total Iron ug/L 300 A(C)
Dissolved Iron ug/L

J - Analyte detected below quantitation limits
B - Detected in lab blank analyzed concurrently with sample.
ND - Not Detected
NS - Not Sampled
NA - Not Analyzed

A(C) = fish propagation (fresh waters)
H(FC) = human consumption of fish (fresh waters)
E = aesthetic (fresh waters)

* Applies to the sum of 1,2-, 1,3-, and 1,4-dichlorobenzene
** Applies to the sum of 1,2-, 1,3-, and 1,4-xylene
*** Applies to the sum of all unchlorinated phenolic compounds.
Methylene chloride and bis(2-ethylhexyl)phthalate (lab contaminants) not reported.

NYSDEC "Ambient Water Quality Standards and Guidance Values" 
Class C Surface Waters (Series 1.1.1, June 1998)

Results that exceed the standards or guidance values are shaded.

NYSDEC Class C 
Surface Water Quality

3 J NS ND ND ND 7 J 10 81 7 J 42 15 30 41
0.8 J NS ND ND 4 J 80 43 190 120 48 100 230 290
ND NS ND ND ND ND 2 J ND ND ND ND ND ND
ND NS ND ND ND ND ND 37 5 J 17 ND 14 22
ND NS ND ND ND ND ND ND 0.3 J ND ND 0.6 J ND
ND NS 56 18 ND ND ND ND ND ND ND ND ND
ND NS ND ND ND ND ND ND ND ND ND ND ND
ND NS ND ND ND ND ND ND ND ND ND ND ND
0.5 J NS ND ND ND ND 0.2 J ND 0.4 J ND ND ND ND
ND NS ND ND ND ND ND ND ND ND ND ND ND
ND NS ND ND ND ND ND ND ND ND ND ND ND
0.3 J NS ND ND 1 J 33 17 96 33 16 30 88 130
ND NS ND ND 2 JB 8 7 42 B 19 3 J 9 30 53
ND NS ND ND 0.3 J 3 J 3 J 7 7 3 J 7 6 17
NA NS ND ND ND ND ND ND 0.3 ND ND ND ND
ND NS ND ND ND 2 J 1 J 4 J 2 J 0.9 J 1 J 6 11
ND NS ND ND ND ND ND ND ND ND ND ND ND
NA NS ND ND ND 2 J ND 5 2 J 0.8 J 1 J 7 13
ND NS ND ND ND ND ND ND ND ND ND ND ND
ND NS ND ND ND ND ND ND ND ND ND ND ND
ND NS ND ND ND ND ND ND ND ND ND ND ND
NA NS ND ND 0.8 J 13 20 50 36 2 J 22 65 72
NA NS ND ND 0.4 J 4 J 4 J ND 3 J ND 5 9 14
0.7 J NS ND ND 4 J 17 47 56 57 11 59 58 120
0.3 J NS ND ND 1 J 5 7 28 13 8 12 30 18
1 J ND ND ND 5 J 22 54 84 70 19 71 88 138

ND NS ND ND ND 0.7 J ND ND ND ND ND ND ND
2.1 NS ND ND 10.3 138 117 377 230 86 208 412 575
5.6 NS 56 18 13.5 175 161 596 305 152 261 574 801

NS NS NS NS ND ND ND ND NS NS NS NS NS
NS NS NS NS ND ND ND ND NS NS NS NS NS
NS NS NS NS ND ND ND ND NS NS NS NS NS
NS NS NS NS 2 J ND ND ND NS NS NS NS NS
NS NS NS NS 2 ND ND ND NS NS NS NS NS

NS NS NS NS 93,800 49,300 208,000 90,700 61,600 6,830 16,600 62,000 NS
NS NS NS NS NS NS NS NS 17,600 3,540 8,240 27,600 NS

EFFLUENT #2

7/17/2007

Result w/QualifierResult w/Qualifier

11/7/2003

EFFLUENT #2EFFLUENT #2EFFLUENT #2EFFLUENT #2

Result w/Qualifier Result w/Qualifier

11/13/2002

Result w/Qualifier Result w/Qualifier

6/16/2003

Result w/Qualifier

2/28/2003 8/18/2003

EFFLUENT #2 EFFLUENT #2

10/21/2004

Result w/Qualifier

EFFLUENT #2

6/3/2005

EFFLUENT #2

4/27/2006

Result w/Qualifier

EFFLUENT #2

11/2/2006

Result w/Qualifier

9/27/2005

EFFLUENT #2EFFLUENT #2

Result w/Qualifier

5/11/2004

Result w/Qualifier

EFFLUENT #2

5/24/2007

Result w/Qualifier
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Table 1: Seep Sampling Results
Old Sanitary Landfill

Fort Drum, New York

Compound Units Standard Basis Guidance 
Value Basis

VOCs
Acetone ug/L
Benzene ug/L 10 H(FC) 210 A(C)
Bromomethane ug/L
2-Butanone ug/L
n-Butylbenzene ug/L
Carbon Disulfide ug/L
Chloromethane ug/L
Dichlorodiflouromethane ug/L
cis- 1,2 Dichloroethene ug/L
trans- 1,2 Dichloroethene ug/L
1,2- Dichloropropane ug/L
Ethylbenzene ug/L 17 A(C)
Naphthalene ug/L 13 A(C)
Toluene ug/L 6000 H(FC) 100 A(C)
p-Isopropyltoluene ug/L
Isopropylbenzene ug/L 2.6 A(C)
1,4- Dichlorobenzene ug/L 5* A(C)
n- Propylbenzene ug/L
1,3,5- Trichlorobenzene 5 A(C)
Hexachlorobutadiene 1 A(C)
Trichloroethene 40 A(C)
1,2,4- Trimethylbenzene ug/L 33 A(C)
1,3,5- Trimethylbenzene ug/L
m+p- Xylenes ug/L
o- Xylenes ug/L
Total Xylenes ug/L 65 ** A(C)
Vinyl Chloride ug/L
Total BTEX ug/L
Total VOCs ug/L

SVOCs
Phenol ug/L 5*** E
Naphthalene ug/L 13 A(C)
2-Methylnaphthalene
Diethylphthalate ug/L
Total SVOCs ug/L

Iron
Total Iron ug/L 300 A(C)
Dissolved Iron ug/L

J - Analyte detected below quantitation limits
B - Detected in lab blank analyzed concurrently with sample.
ND - Not Detected
NS - Not Sampled
NA - Not Analyzed

A(C) = fish propagation (fresh waters)
H(FC) = human consumption of fish (fresh waters)
E = aesthetic (fresh waters)

* Applies to the sum of 1,2-, 1,3-, and 1,4-dichlorobenzene
** Applies to the sum of 1,2-, 1,3-, and 1,4-xylene
*** Applies to the sum of all unchlorinated phenolic compounds.
Methylene chloride and bis(2-ethylhexyl)phthalate (lab contaminants) not reported.

NYSDEC "Ambient Water Quality Standards and Guidance Values" 
Class C Surface Waters (Series 1.1.1, June 1998)

Results that exceed the standards or guidance values are shaded.

NYSDEC Class C 
Surface Water Quality

2 J 3 J ND ND 4 J ND 5 J ND
0.4 J 0.2 J 0.5 J 0.6 J ND ND ND ND
ND 2 J ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND 0.8 JB ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
1 J 0.2 J 0.3 JB ND ND ND ND ND

ND ND 1 JB 0.9 J ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND 1 JB ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND 0.7 JB ND ND ND ND ND
ND ND 0.4 JB ND ND ND ND ND
ND ND ND ND ND ND ND ND
0.9 J 1 J ND ND ND ND ND ND
0.3 J ND ND ND ND ND ND ND
2 J ND ND ND ND ND ND ND

0.2 J ND ND ND ND ND ND ND
2.2 J ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
3.6 0.4 0.8 0.6 ND ND ND ND
6.8 6.4 4.7 1.5 4 ND 5 ND

ND ND ND NS NS NS NS NS
ND ND ND NS NS NS NS NS
ND ND ND NS NS NS NS NS
ND ND ND NS NS NS NS NS
ND ND ND NS NS NS NS NS

14,000 15,700 4,320 702 126 2,040 1,940 NS
NS NS NS 9.5 B ND 292 9.2 NS

EFFLUENT #3

5/24/2007

Result w/Qualifier

EFFLUENT #3

5/11/2004 10/21/2004

Result w/QualifierResult w/Qualifier

9/27/2005

Result w/Qualifier

EFFLUENT #3

6/3/2005

Result w/Qualifier

4/27/2006

Result w/Qualifier

EFFLUENT #3 EFFLUENT #3

11/2/2006

Result w/Qualifier

EFFLUENT #3 EFFLUENT #3

7/17/2007

Result w/Qualifier

EFFLUENT #3
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Malcolm Pirnie, Inc.

FIGURE 2

Total VOC Concentration versus Location
Data Gap Study to Support Corrective Measures Study 

Phytoremediation Pilot Study at the Old Sanitary Landfill, 
Fort Drum, New York
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ATTACHMENT 1 
SUNY-ESF Plantation Maintenance Report 



Semiannual Progress Report for January – June 2007 
 

Phytoremediation Pilot Study at the Old Sanitary Landfill, Fort Drum, NY 
Data Gap Study to Support Corrective Measures Study 

Gasoline Alley Areas 1895, 1995, and 3805 and the Old Sanitary Landfill 
 

And 
 

Demonstrating Phytoremediation at the Old Sanitary Landfill,  
Fort Drum, New York 

 
by 

 
Christopher A. Nowak, Ph.D. (Principal Investigator) 

State University of New York 
College of Environmental Science and Forestry 

 
Developed for 

 
Malcolm Pirnie, Inc. 

 
 
 
INTRODUCTION 
 

A hardwood plantation phytoremediation system was installed at Fort Drum in May 2001 
in the SP-03 area to support the Corrective Measures Study by Malcolm Pirnie, Inc. (Malcolm 
Pirnie). The SP-03 area is approximately 500 feet northeast of a light non-aqueous phase liquid 
(LNAPL) field and is defined by a seep that emerges from the northeast corner of Cell 2 of the 
inactive Old Sanitary Landfill (OSL). The State University of New York College of 
Environmental Science and Forestry (SUNY-ESF) was contracted to conduct the installation, 
operation, maintenance, and monitoring of the phytoremediation plantation.  Additional 
information on the installation can be found in the Implementation Report (Malcolm Pirnie, July 
27, 2001). 

The goal of the project is to develop a phytoremediation system using plants suited to 
conditions the OSL. If a successful system is developed, then it will be expanded in future phases 
of work to a full-scale remedial system and integrated into a comprehensive remedial strategy.  
Two supporting objectives are planned to meet this goal: (1) test different clones of willow to 
learn which clone is best suited for success, and (2) test the innovative use of soil rings and 
planting berms/boxes as a site preparation approach in poorly and very poorly drained soils.  
Success will be measured as a clone’s ability to survive and grow, reduced contaminant mass in 
the solid and aqueous phases, and reduced contaminant migration. 

This report documents conducted work and associated results for January 1-June 30, 
2007. Work was conducted in accordance with the Data Gap Study to Support Corrective 
Measures Study Work Plan for Gasoline Alley and the OSL, (Work Plan, Malcolm Pirnie, 
September 2001), the Subcontract Agreement between Malcolm Pirnie and SUNY-ESF dated 
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April 2001, and the work plan amendments dated April 15, 2003, June 25, 2004, May 2, 2005, 
and May 18, 2006. In general, there were no deviations from the work plans. 
 
Summary of Recent Project Accomplishments 
 

In spring 2003, we established 56 planting boxes (25 boxes, 10 x 2 foot in size, and 31 
boxes, 5 x 2 foot in size) directly in the seep areas. We planted 1,215 willows in sets of 15 or 30 
plants per box, which consisted of seven clones.  

We installed twenty 5-foot long piezometers in summer 2003, one piezometer for each of 
the 20 large planting boxes. These piezometers were used to measure depth to water table twice 
in the summer of 2003, on a bi-weekly basis over the 2004 growing season, once each month 
during the 2004 fall dormant season, periodically in winter 2004-2005, once every 2 to 4 weeks 
from spring to fall 2005, and periodically in winter 2005 through to the present. In May 2005, 
three new piezometers were installed in southern edge of the SP-04 area, just north of, and 
adjacent to, the SP-03 phytoremediation area. The purpose of these new piezometers was two-
fold: (1) determine flow paths of water north of the phytoremediation plantation; and (2) allow 
for measurements of water dynamics for comparison with the SP-03 area. Two stream gauges 
were also installed in May 2005 in the OSL Creek, which flows along the northeastern edge of 
the plantation. These stream gauges, plus two other pre-existing gauges from just upstream from 
the plantation area (outlet of unnamed creek) and five pre-existing monitoring wells on the side 
slopes surrounding the SP-03 area, have been used to periodically measure depth of water and 
depth to water tables on the same schedule as the original 20 piezometers (not measured in 2006 
due to technical problems associated with access).  

Measurements of survival and growth of the willow plants in each box were made in 
December 2006 and are reported in this semiannual report.  Water table measurements made in 
2007 will be reported in the next semiannual report. 
 
 
PROGRESS DURING THIS REPORTING PERIOD (January – June 2007) 
 

During this reporting period, we conducted three main activities: (1) monitored biomass 
production (results presented in this report); (2) monitored the plantations via measurements of 
depth to water table using the 23 piezometers and measurements of OSL Creek depth (four 
stream gauges) (results to be presented in the next semiannual report); and (3) operated and 
maintained the plantings.   
   
Results from Analysis of 2006 Data on Biomass Production  
 
 Analyses of biomass production from the 2006 measurements were completed during the 
reporting period. Analyses focused on area-wide (SP-03 area) estimation of biomass using 
willow stem diameter measurements (December 2006) and a generalized biomass equations  
(over dry, metric tons per hectare; o.d.t per hectare).  

Methods. Four 1.83-meter (6-foot) radius circular plots (area=1/385 acre) were 
established across the SP-03 area.  Each circular plot was centered on an existing piezometers 
(piezometers: 8A, 32B, 42C and 52D), one in each of the four original planting blocks. All 
willow stems in the circular plot was measured for diameter and grouped by diameter class.  
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These classes included 0-5, 5-10, 10-20, and 20-25 mm categories.  All stems greater than 25 
mm diameter were not grouped by diameter class but instead were measured using a diameter 
tape at 30 cm (1-foot) above groundline, according to the data requirements for the generalized 
biomass equation. Biomass (oven dry grams) was estimated for each stem using the following 
equation (Ballard et al. 1999): -2.53553+EXP(2.66618*LN(diameter)) where EXP is an 
exponential transformation, LN is the natural logarithm, and diameter is the midpoint of the 
diameter class or the actual diameter of the measured stem.  
 
 Results.  Biomass estimates for the SP-03 area averaged 5.5 o.d.t per hectare. Sampling 
plots around piezometers 8A, 32B, 42C, and 52D had biomass production estimated at 1.8, 13.3, 
3.9, and 3.1 o.d.t  per hectare, respectively.      
   
Interpretation of Biomass Production Results  
 
The average age of the willow plantation in the SP-03 area is 2.6 years (approximately 70 
percent of the willow are 2 years old and 30 percent are 4 years old due to the various past 
planting and coppicing treatments). Average annual production of biomass is 2.1 o.d.t per 
hectare (5.5 o.d.t per hectare divided by 2.6 years). In comparison, similarly aged and scaled, 
intensively cultured willow as tested in the long-standing SUNY-ESF willow bioenergy trails 
(refer to www.esf.edu/willow) have been shown to average 8.4 to 11.6 o.d.t per hectare per year 
(Volk et al., 2006). SP-03 willows have produced only about 18 to 25 percent of the willows 
produced in these other SUNY-ESF willow plantations. The low production rates are likely due 
to the more hostile environment for growing willow in the SP-03 site (generally too wet and low 
in nutrients, even with the planting boxes).  

The low-quality site conditions at the SP-03 area does not mean that the willows will not 
ever attain the level of biomass production as observed in other willow systems—it may just take 
more time. Evidence for this can be seen in the variation in plot measurements for biomass in the 
SP-03 area, which ranged to 13.3 o.d.t per hectare (or 5.1 o.d.t per hectare per year). The higher 
biomass production in the 32B sampling plot is associated with the plot having a significant 
presence of 4-year-old willow (refer to Photo 1). It may take the SP-03 area an added 5 years to 
reach the maximum biomass potential for the site, and this maximum should be relatively close 
to that observed in other willow plantations.  

Biomass production is an important consideration for monitoring the level of success in 
the phytoremediation system because of how closely related it is to a key mechanism of 
phytoremediation—hydraulic control (pumping of water from the site through 
evapotranspiration), which is expected to be higher in a system with high annual biomass 
production compared to one with low annual biomass production.  

When the SP-03 phytoremediation project began in spring 2001, it was projected that it 
would take 5 to 10 years before the system matured and maximum phytoremediation effects 
would take effect. It appears that, based on this past year’s biomass production estimates, that the 
original estimates of time to maturity were generally correct.  
 
Plantation Operations and Maintenance (O&M) 
 
 General state of the plantation was examined throughout the dormant season and early 
growing season. No problems were discovered in terms of pests. The plantation appears to be 
developing and performing as expected.  
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WORK PLANNED FOR THE NEXT REPORTING PERIOD (July - December 2007) 
 
SP-03 Plantation Operations and Maintenance (O&M) 
 
 General state of the plantation will be examined periodically during the reporting period.  
Examinations will occur once per month, including assessment of the onset of pest problems 
(insect defoliation and herbivory from small and large mammals). Actions to control pests will 
be implemented if the pest develops into a problem for the success of the plantings.  
 
SP-03 Monitoring 
 
 Depth to water table will continue to be measured periodically during the reporting 
period.  

Water table measurements collected in 2007 in association with the SP-03 area will be 
entered into a database. Statistical analyses of these data will be completed by the next reporting 
period.  
 
O&M and Monitoring the Phytoremediation Pilot Study 
 

In June-July 2007, the expanded phytoremediation system from the SP-03 area 
throughout the unnamed creek drainage and downstream along the OSL Creek was installed by 
CAPE (contractor to Malcolm Pirnie), Malcolm Pirnie, and SUNY-ESF. Over 850 planting 
boxes and over 22,000 willow were installed in the Full Scale Phytoremediation Pilot Study. 
Early survival of the willow was monitored in July 2007. Monitoring water table dynamics will 
begin anew in the Full Scale Phytoremediation Pilot Study through: 1) regular and expanded 
monitoring of water table depths in established Fort Drum monitoring wells; 2) expanded OSL 
Creek gauging; 3) expanded use of untreated seeps as “controls” for phyto treated seeps; 4) 
establishment of a broad network of automated water table depth data loggers (n=18 automated 
pressure transducers in piezometers) in both SP-03 and the new phyto plantation systems; 5) 
installation of a SUNY-ESF on-site precipitation gauge; and 6) addition of a hydrogeologist as a 
SUNY-ESF team member who will aid in monitoring system design and analysis of water table 
dynamics.   

An establishment report for the Full Scale Phytoremediation Pilot Study will be presented 
in the next semiannual report.  
 
PROBLEMS 
 
No problems were encountered during this reporting period, and none are expected for the next 
reporting period.  
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Photo 1. A 4-year-old willow (see red arrow) in the SP-03 phytoremediation 
area. Photograph taken on May 16, 2007. Note that this willow is larger 
compared to the other willow stems in the photo, which are only 2 years old.  

 



 
 
 
 
 
 

ATTACHMENT 2 
Field Memoranda  

from May 2007 and July 2007 Sampling Events 



 
 
 INTEROFFICE 
 CORRESPONDENCE 
  
 
To:  A. Accardi-Dey (0285810) Date: June 8, 2007 
 
Copy:  T. Akbas, WHI 

S. Thompson, WHI 
 
From:   Kelley J. Roe, SYR 
 
Re:  Old Sanitary Landfill (OSL) Phytoremediation System Performance Monitoring 
 
This memorandum summarizes the seep sampling activities performed as part of the OSL Phytoremediation 
System Performance Monitoring.  Field work was conducted May 24, 2007. Surface water sampling was 
performed in accordance with United States Army Corps of Engineers (USACE) Contract No. W912DR-05-D-
0004.  Field activities were performed in accordance with procedures described in the Basewide Quality 
Assurance Project Plan QAPP (Environmental Investigation for Fort Drum, Quality Assurance Program Plan, 
Fort Drum Military Installation, Fort Drum, New York, Malcolm Pirnie, Inc., May 2001) and the Data Gap 
Study (DGS) to Support Corrective Measures Study Work Plan (Malcolm Pirnie, Inc. 2001). 
 
General 
Sampling activities were coordinated and performed by Malcolm Pirnie, Inc. personnel.  All field activities and 
site access was coordinated with Fort Drum Public Works Environmental Division personnel and with various 
subcontractors working in several site areas.  
 
OSL/SP03 Phytoremediation System Performance Monitoring 
Seep sampling associated with the OSL/SP03 Phytoremediation System Performance Monitoring was 
conducted on May 24, 2007.  The OSL/SP03 Phytoremediation System Monitoring is part of the Basewide 
Monitoring Event and is conducted within the existing phytoremediation plantation located in the seep SP03 
area of the OSL.  (The full-scale phytoremediation plantation is currently under construction and incorporates 
seep areas northwest of SP03 between the toe slope of OSL Cell 2 and OSL Creek, and seep areas along the 
perimeter of the unnamed creek, southwest from SP03.)  Performance monitoring for the full-scale plantation 
will be conducted under a separate contract and is not included in the Basewide Monitoring Events.   
 
Aqueous seep samples were collected at five locations within the SP03/Phyto System, consistent with historical 
OSL/SP03 System sample locations.  Samples are identified as follows: 
 

 SP-03(Influent) 
 SP-03(Midpoint) 
 SP-03(Effluent #1)  
 SP-03(Effluent #2) 
 SP-03(Effluent #3).   

 
OSL/SP03 Phyto seep samples were collected for volatile organic compounds (VOC), total iron, and dissolved 
iron.  Samples were submitted to Katahdin Analytical Laboratories, Scarborough, Maine.  Samples collected for 
dissolved iron were field-filtered using a 45-micron filter.  Compared to previous sampling events, the flow 
observed within the SP03 system during this round of sampling was low to average; although some pooled 
seepage was evident at the Effluent #1 and Effluent #2 locations, minimal flow was observed at these locations 
during the spring 2007 Event.  Water quality parameters measured at each location and are presented in Table 1 
(attached). 
 
/kjr 
Attachments 



Table 1.
OSL/SP03 Phytoremediation Performance Sampling

May 2007
Fort Drum, New York

Sample Location/ID Sample 
Date PID Depth  

(feet)
Width  
(feet)

Stream 
Gauge

Location 
Identified 
in Field

Temp   
(0C)

pH    
(s.u.)

Conduc-
tivity    

(mS/cm)

Tur-
bidity   
(NTU)

Dissolved 
Oxygen 
(mg/L)

Oxidation-
Reduction 
Potential

Laboratory 
Analysis/Comments

SP03 (Effluent#3) 05/24/07 0.0 NA NA NA
Staked/ 
flagged 27.26 7.09 0.917 0.5 7.40 157

VOCs, total Iron, 
dissolved Iron

SP03 (Effluent#2) 05/24/07 0.0 NA NA NA
Staked/ 
flagged 21.48 10.21* 0.976 648 4.44 -128

VOCs, total Iron, 
dissolved Iron

SP03 (Effluent#1) 05/24/07 0.0 NA NA NA
Staked/ 
flagged 22.76 9.69* 0.778 242 5.21 -139

VOCs, total Iron, 
dissolved Iron

SP03 (Midpoint) 05/24/07 0.0 NA NA NA
Staked/ 
flagged 22.49 9.60* 0.935 0 4.37 -108

VOCs, total Iron, dissolved 
Iron/Iron bacteria or "floc"

SP03 (Influent) 05/24/07 0.0 NA NA NA
Staked/ 
flagged 21.39 9.28* 0.437 0 4.03 -87

VOCs, total Iron, dissolved 
Iron/Iron bacteria or "floc"

Notes:   NA = Not Applicable.
* = pH measurements questionable, likely equipment error/faulty pH probe.

Water Quality ParametersField Observations

Malcolm Pirnie, Inc.











 
 
 INTEROFFICE 
 CORRESPONDENCE 
  
 
To:  S. Thompson (0285810) Date: July 19, 2007 
 
Copy:  T. Akbas, WHI 

Kelley J. Roe, SYR 
 
From:   A. Accardi-Dey, WHI 
 
Re:  Old Sanitary Landfill (OSL) Phytoremediation System Performance Monitoring 
 
This memorandum summarizes the seep sampling activities performed as part of the OSL Phytoremediation 
System Performance Monitoring.  Field work was conducted on July 18, 2007. Surface water sampling was 
performed in accordance with United States Army Corps of Engineers (USACE) Contract No. W912DR-05-D-
0004.  Field activities were performed in accordance with procedures described in the Basewide Quality 
Assurance Project Plan QAPP (Environmental Investigation for Fort Drum, Quality Assurance Program Plan, 
Fort Drum Military Installation, Fort Drum, New York, Malcolm Pirnie, Inc., May 2001) and the Data Gap 
Study (DGS) to Support Corrective Measures Study Work Plan (Malcolm Pirnie, Inc. 2001). 
 
OSL/SP03 Phytoremediation System Performance Monitoring 
Sampling activities were performed by Kelley Roe and AmyMarie Accardi-Dey (Malcolm Pirnie, Inc.).  Seep 
waters associated with the OSL/SP03 Phytoremediation System Performance Monitoring were re-sampled on 
July 18, 2007.  The OSL/SP03 Phytoremediation System Monitoring is conducted within the existing 
phytoremediation plantation located in the seep SP03 area of the OSL.   
 
Aqueous seep samples were collected at five locations within the SP03/Phyto System, consistent with historical 
OSL/SP03 System sample locations.  Samples are identified as follows: 
 

 SP-03(Influent) – renamed as Zone A2 for the Full-Scale Plantation 
 SP-03(Midpoint) 
 SP-03(Effluent #1)  
 SP-03(Effluent #2) 
 SP-03(Effluent #3).   

 
OSL/SP03 Phyto seep samples were collected for volatile organic compounds (VOC).  Samples were submitted 
to Katahdin Analytical Laboratories, Scarborough, Maine.  Similar to the previous sampling event (May 2007), 
the flow observed within the SP03 system during this round of sampling was low to average; although some 
pooled seepage was evident at the Effluent #1 and Effluent #2 locations, minimal flow was observed at these 
locations during the spring 2007 Event.  Water quality parameters measured at each location and are presented 
in Table 1 (attached). 
 
/kjr 
Attachments 



Table 1.
OSL/SP03 Phytoremediation Performance Sampling

July 2007
Fort Drum, New York

Sample Location/ID Sample 
Date PID Depth  

(feet)
Width  
(feet)

Stream 
Gauge

Location 
Identified 
in Field

Temp   
(0C)

pH    
(s.u.)

Conduc-
tivity    

(mS/cm)

Tur-
bidity   
(NTU)

Dissolved 
Oxygen 
(mg/L)

Oxidation-
Reduction 
Potential

Laboratory 
Analysis/Comments

SP03 (Effluent#3) 07/18/07 0.0 NA NA NA
Staked/ 
flagged 20.50 7.95 0.902 3.4 3.25 -21 VOC

SP03 (Effluent#2) 07/18/07 0.0 NA NA NA
Staked/ 
flagged 17.59 9.05 1.150 17.2 0.95 -194 VOC

SP03 (Effluent#1) 07/18/07 0.0 NA NA NA
Staked/ 
flagged 20.45 8.85 0.867 25.8 4.10 -171 VOC

SP03 (Midpoint) 07/18/07 0.0 NA NA NA
Staked/ 
flagged 19.73 9.09 1.130 186 1.94 -190 VOC

SP03 (Influent) 07/18/07 0.0 NA NA NA
Staked/ 
flagged 19.30 8.91 0.854 211 5.94 -135 VOC

Notes:   NA = Not Applicable.

Water Quality ParametersField Observations

Malcolm Pirnie, Inc.







 
 
 
 
 
 

ATTACHMENT 3 
Katahdin Analytical Services Data Packages 

from May 2007 and July 2007 Sampling Events 
 
 






































































































































































































































































































