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PARSONS ENGINEERING SCIENCE, INC. 

30 Dan Road • Can!on. Massachusetts 02021-2809 • (781 ) 401-3200 • Fax . (781 ) 401 -2575 

January 5, 2000 

Mr. Stephen Absolom 
BRAC Environmental Coordinator 
A1TN: SIOSE-BEC 
Building 123 
Seneca Army Depot Activity 
Romulus, New York 14541-5001 

SUBJECT: Ash Landfill Reactive Wall Treatability Study 
Quarterly Groundwater Sampling Results 
Seneca Army Depot Activity, Romulus, New York 

Dear Mr. Absolom: 

In accordance with Paragraph 24 .2 of the Federal Facilities Agreement for this project, Parsons Engineering 
Science (Parsons) is pleased to submit the results of the initial three rounds of groundwater monitoring, 
which have been conducted as part of the Ash Landfill Reactive Wall Treatability Study. The treatability 
study will include four quarters of groundwater monitoring data and monthly water level measurements for 
one year. The first quarter of groundwater monitoring for the Ash Landfill Treatability Study was 
conducted bet\1/een April 26 through 28, 1999; the second quarter was conducted on June 29, 1999; and the 
third quarter was conducted bet\1/een September 28 and 29, 1999. This data has been validated. 

In addition, water level measurements were performed monthly at 18 monitoring wells at the Ash Landfill 
s ite. Figure 1 shows the locations of the monitoring wells. These monitoring wells include the 11 
monitoring wells associated with the reactive iron wall and six additional monitoring wells located 
upgradient of the wa ll and one monitoring well located just downgradient of the wall. The groundwater 
elevation measurements are summarized in Table 1. 

Groundwater samples were collected from 11 monitoring wells . The groundwater samples were analyzed 
for TCL VOCs, calcium, iron, magnesium, manganese, potassium, and the following indicator parameters: 
TDS, methane/ethane/ethene, nitrate/nitrite, alkalinity, sulfate, chloride, ferrous iron, and phosphate. All 
monitoring wells were sampled using the EPA Region II Low-Flow Groundwater Sampling Procedures. 
Tables 2 through 4 summarize the validated analytical results. 

One additiona l, final round of groundwater monitoring is being completed thi s week and wi ll be 
submi tted to you along with the previous data, provided to you herein, as part of the final treatability 
study report. 

~ 
~PARSONS 



Mr. Absolom 
January 5, 2000 
Page 2 

Parsons appreciates the opportunity to provide you with this data. Should you have any questions, please 
do not hesitate to cal I me at (782) 401-2492 to discuss them. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

e:'+.1!~142-
Project Manager 

cc: Dorothy Richards, CEHND-PM-ND 
Randall Battaglia, CENAN 
Keith Hoddinott, USACHPPM (PROV.) 
John Buck, AEC 
Don Williams, CEMRD 
Julio Vazquez, USEPA 
James Quinn, NYSDEC 

P:\pit\projects\seneca\irontrenc\correspondence\datalet.doc 



PARSONS ENGINEERING SCIENCE, INC . 

30 Dan Road • Can!on. Massachusetts 02021-2809 • (781 ) 401-3200 • Fax: (78 1) 401-2575 

January 5, 2000 

Mr. Julio Vazquez 
U.S. Environmental Protection Agency, Region II 
Emergency & Remedial Response Division 
290 Broadway, 18th Floor, E-3 
New York, NY 10007-1866 

Mr. James Quinn 
Bureau of Eastern Remedial Action 
Division of Hazardous Waste Remediation 
New York State Department of Environmental Conservation (NYSDEC) 
Room 208 
50 Wolf Road 
Albany, NY 12233-7010 

SUBJECT: Ash Landfill Reactive Wall Treatability Study 
Quarterly Groundwater Sampling Results 
Seneca Army Depot Activity, Romulus, New York 

Dear Mr. VazquezJMr. Quinn: 

In accordance with Paragraph 24.2 of the Federal Facilities Agreement for this project, Parsons Engineering 
Science (Parsons) is pleased to submit the results of the initial three rounds of groundwater monitoring, 
which have been conducted as part of the Ash Landfill Reactive Wall Treatability Study. The treatability 
study will include four quarters of groundwater monitoring data and monthly water level measurements for 
one year. The first quarter of groundwater monitoring for the Ash Landfill Treatability Study was 
conducted between April 26 through 28, 1999; the second quarter was conducted on June 29, 1999; and the 
third quarter was conducted between September 28 and 29, I 999. This data has been validated. 

In addition, water level measurements were performed monthly at 18 monitoring wells at the Ash Landfill 
site . Figure 1 shows the locations of the monitoring wells. These monitoring wells include the 11 
monitoring wells associated with the reactive iron wall and six additional monitoring wells located 
upgradient of the wall and one monitoring well located just downgradient of the wall. The groundwater 
elevation measurements are summarized in Table 1. 

Groundwater samples were collected from 11 monitoring wells. The groundwater samples were analyzed 
for TCL VOCs, calcium, iron , magnesium, manganese, potassium, and the following indicator parameters: 
TDS, methane/ethane/ethene, nitrate/nitrite, alkalinity, sulfate, chloride, ferrous iron, and phosphate. All 
monitoring wells were sampled using the EPA Region II Low-Flow Groundwater Sampling Procedures . 
Tables 2 through 4 summarize the validated analytical results . 

~ 
~PARSON S 



Mr. Vazquez/Mr. Quinn 
January 5, 2000 
Page 2 

One additional, final round of groundwater monitoring is being completed this week and will be 
submitted to you a long with the previous data, provided to you herein, as part of the final treatability 
study report. 

Parsons appreciates the opportunity to provide you with this data. Shou ld you have any questions, please 
do not hesitate to call me at (782) 401-2492 to discuss them. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

'£AA~/~ 
~4'Duchesneau, P.E. r 
Project Manager 

cc: Dorothy Richards, CEI-IND-PM-ND 
Randall Battaglia, CENAN 
Keith Hoddinott, USACHPPM (PROV.) 
John Buck, AEC 
Don Williams, CEMRD 
Stephen Absolom, SEDA 

P:\pit\projects\seneca\irontrenc\correspondence\datalet.doc 
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Elevation at 

Monitoring Top o f Ri ser 

Well (MSL) 

MWT-1 637.24 

MWT-2 637.19 

MWT-3 637.31 

MWT-4 637.68 

MWT-5 637.72 

MWT-6 637.59 
-

MWT-7 638.34 
- -

MWT-8 638.4 

MWT-9 638.08 

MWT-1 0 636.07 
-- - -
MWT-11 635.9 

- - -
PT-24 636.4 

-
MW-29 637.31 

- -
MW-28 637.21 

-
MW-27 639.32 

-
MW-53 639.41 

PT-17 640.14 

MW-30 640.32 

Table I 

Seneca Army Depot Acti vity 

Ash Landfil l Treati bi li ty Study 

Groundwater Elevations - Monthly Measurements 

Apri l 28, 1999 May 28, 1999 June 28, 1999 
-

Depth from Top Elevation of Depth from Top Elevation of Depth from Top Elevation of 
- -

ofRiser (ft) Water Level (ft) of Riser (ft) Water Level (ft) of Riser (ft) Water Level (ft) 
-- -

5.99 63 1.25 5.50 631. 74 6.37 630.87 
-- -- -- 1---- -- -

5.00 632.19 5.42 63 1.77 6.35 630.84 
- . - - - -- - -

5.13 632.18 5.40 631.91 6.45 630.86 -- -- - -
5.46 632.22 6.40 63 1.28 8.20 629.48 

- -- - --- --· -
5.55 632.17 6.54 63 1.18 8.25 629.47 

- - -·---- -- -
5.42 632. 17 6.39 63 1.20 8.15 629.44 

- - - -- - ----- ---
6.10 632.24 7.25 63 1.09 9.58 628.76 

- ---- -- -- -- --
6.17 632.23 7.37 63 1.03 9.68 628.72 

- - -- - -- - - - --- -- ·-
5.91 632. 17 7.97 630.11 9.45 628.63 
- -- ---
6.86 629.21 4.25 631 .82 5.09 630.98 - ---- - -
2.41 633.49 4.45 63 1.45 7.30 628.60 

- ---- -- -- - -
4.56 631.84 5.19 63 1.2 1 6.54 629.86 

- - --- - -- - - - ------ --
5.76 631 .55 6.79 630.52 8.80 628.51 

-·------- - -
4.56 632.65 5.59 63 1.62 6.85 630.36 

- --- - - - -- --
4.95 634.37 6.58 632.74 7.61 631.71 

- - ---- -- - ------
5.87 633.54 7.65 631.76 9.70 629.7 1 -- -- - - --- --- - ----
4.54 635.60 7.44 632.70 9.58 630.56 

- -- - - - -- - -··--
5.02 635.30 8.60 631.72 dry dry 

p:\pit\projects\seneca\irontrenc\gwsum.xls 

July 29, 1999 

Depth from Top Elevation of 

of Ri ser (ft) Water Level (ft) 

8.06 629.18 
- -

8.06 629.13 
---- - -

8.16 629.15 
·- ---· - -

10.29 627.39 
-- - - --

10.34 627.38 
---- -

10.24 627.35 
--·- --

11.77 626.57 
- --- -- ----- -

11.87 626.53 
----- --

11.65 626.43 
-- -- --

6.40 629.67 
- -·-------

8.55 627.35 

8.31 628.09 
~---- ---

dry dry 
- -

8.30 628.91 
----

8.43 630.89 
------- ---

dry dry 
- --- ----

dry dry 
------

dry dry 

Page I of2 



Table I 
Seneca Army Depot Activ ity 

Ash Landfill Treatibility Study 

Groundwater Elevations - Monthly Measurements 

Elevation at August 30, 1999 

1 

September 27, 1999 October 29, 1999 November 28, 1999 

Monitoring ! Top of Riser Depth from Top j Depth from Top j 
I 

Elevation of Depth from Top Elevation of Elevation of Depth from Top I Elevati on of 

Well (MSL) of Riser (Ii) Water Level (ft) of Riser (ft) Water Level (ft) of Riser (ft) Water Level (ft) of Riser (ft) Water Level (ft) 
I 

MWT-1 63 7.24 9.05 628.19 7.92 629.32 6.26 630.98 5.53 63 1. 71 

MWT-2 637.19 9.00 628.19 7.90 629.29 6.26 630.93 5.46 631.73 
-

MWT-3 637.31 9.14 628. 17 7.92 629.39 6.37 630.94 5.59 631.72 
-

MWT-4 637.68 11 .25 626.43 9.96 627.72 7.57 630.11 6.45 631 .23 
-

MWT-5 637.72 11.36 626.36 10.00 627.72 7.66 630.06 6.53 631.19 
- -- - -

MWT-6 637.59 11.21 626.38 9.90 627.69 7.52 630.07 6.41 631.18 
- - - - - - --- -- --- - -·- -

MWT-7 638.34 12.70 625.64 10.64 627.70 8.44 629.90 7.13 631.21 
- - - - - ---- - -

MWT-8 638.4 dry dry 10.78 627.62 8.54 629.86 7.22 631.18 
- - -- -- - -

MWT-9 638.08 12.60 625.48 10.58 627.50 8.25 629.83 6.95 631.13 
- - - - -

MWT-10 636.07 7.55 628.52 6.50 629.57 5.25 630.82 4.36 631.71 
- -- -- - - -•-·-- - ---- --

MWT-11 635.9 8.95 626.95 7.14 628.76 5.52 630.38 4.15 631.75 
-- - --·-1--· - --· - - --·- --- -- --

PT-24 636.4 8.20 628.20 8.04 628.36 6.10 630.30 5.04 631.36 
- ---- -· - - -- - - - -- - - - - ----- - - --- -

MW-29 637.31 dry dry dry dry 8.00 629.31 6.79 630.52 
-· - - --- ---- - - - - - ------- - - - -

MW-28 637.21 9.05 628.16 7.92 629.29 6.34 630.87 5.5 631.71 
- -- - - - - ------ - ------ - ·- -

MW-27 639.32 8.70 630.62 7.14 632.18 6.60 632.72 5.21 634.11 
- - -- ·-- --·-· -- - -----

MW-53 639.41 10.00 629.41 9.88 629.53 8.71 630.70 7.61 631.80 
- -- - -- - - --- - - -- - - -- -- - -- . - -

PT-17 640. 14 11 .00 629.14 9.10 631.04 8.05 632.09 5.14 635.00 
- - - - - --·- - -- -- - --- ---- ----- -- -- --

MW-30 640.32 dry dry dry dry 9.57 630.75 7.27 633.05 

p:\pit\projects\seneca\irontrenc\gwsum.xls Page2of2 



- I 

Volati le Organic Com po~~ds 
I, 1.1-Trichloroethan~ UG/L 
I. I ,2,2-Tetrachl~ro1:_thane UG/L -
1.1 .2-Trichloroethane UG/L 
1. 1-Dichloroethane UG/L 
1. 1-Dichloroethene UG/L -- -
1,2.4-Trichlorobenzene ·- UG/L 
1.2-Dibromo-3-c~l(!!Opro~ne UG/L 
1,2-Dibromoetha~_ _ UG/L 

UG/L 1,2-Dichlorobenzene 
1) -Dichloroethane 
1,2-Dichloropro~ne 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
Acetone 

- i~~ ---
UG/L 
UG/L 
UG/L -

I 

I

ASH LANDFILL 
MWT-1 j 

GROUND WATER 
TR2002 

8 
8 

NYSDEC 4/26/ 1999 
CLASS GA SA , 

STAN DARD ASH TRENCH 

IN 
5 
5 

l-
5 
5 
5 

4 U 
4U 
4U 
4 U 

4U 
4U 
4 IU 
4JU_ 
4l u 4.7 

5 .• 
5 
5 

4.7 

- ~,u 
4 U 
4 U 
4 IU 

2010 

Table 2 
Seneca Army Depot Activity 

Ash Landfil l Treatibi li ty Study 
Groundwater Sampling - Round I 

ASH LANDFILL 
MWT- 10 [ 
GROUNDWATER 
TR2001 ' 

7 
7 

4/26/1999 

SA , 
ASH TRENCH 

N 
I U 
IU 
IU 
IU 
IU 
I U 
IU 
I U 
I U 
I U 
I U 
I U 
I U 
5 U 

ASH LANDFILL 
MWT-11 [ 
GROUNDWATER 
TR2000 ' 

8 
8 

4/26/1999 

SA , 
ASH TRENCH 

N 
IU 
I U 
IU 
I U 

IIU - ­
I ll) 

11u 
IU 

ASH LANDFILL 
MWT-2 _[ _ 
GROUNDWATER 
TR2008 

11.3 
11.3 

4/28/1999 -
SA 
ASH TRENCH -

--'--
-

N -- -ifr--
IU 
lU 

ASH LANDFILL ASH LANDFILL 
MWT-3 I MWT-4 I 
GROUNDWATER GROUND WATER 
TR2007 

mow I 8 10 
8 10 - -

4/27/1999 _ 4/26/ 1999 - -· 
SA SA -· ---
ASH TRENCH ASH TRENCH 

-~ --~--=' 
I -

N --- --11t-- -,- 3 u 
3 u 

2 U 
2 U 
2 U 

3 U 
3 U 
3 U 

-

-

- 1 U 1-- -
-~ --~ g -- _c_-_ 

--

•·-

1 U _ 
lU 

-=n~ --_ 1-- -- -¾iD -
1 u -- -- -~D----I- •--

!JIJ_ 
ITu 

....!.l~ ---1--
6 

2l!:! ___ ' - --
¾I~ 

3 U 
-·-

3 U -
3 U 

~I~--
3 IU 
3 IU 
3 IU 

Benzene 
Bromochloromethane 
Bromodichloromethane 

r ~ o~ I 
UG/L 
UG/L 
UG/L 

41.!:!..... 
4lu _ , -

4 IU 

0.7 1 
I U 
I U 
I U 
IU 
IU 
IU 
I U 

I U 
IU 
I U 
IU 
I U 
5 U 
I U 
I U 
IU 
I U 
I U 
IU 
I U 
I U 

, _ 

---- o.¾tE--=_r-_ 
--1- .:::~,.-.-- 1 -- ~ u -, -

- -J- ~~ --- 1-­~-=-~ -i -

_!4i_ 3 U 
3 U 
3 U 
3 U 
3 U 

Bromoform 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 

UG/L - -
UG/L 
UG/L 
UG/L -= UG/L - I -
UG/L 

5 
5 

4 IU 

41U 
4 U 
4IU 

- . I 

5 4 UJ I UG/L 7 4U -- - -· ---
Cis_:!,~•Qich_!o roethen~ _ _ UG/L 5 _ ~ 
$ is-l J -Dichloropropene UG/L 5 __ _ __i ~ ___ _ 
Ethyl benzene _ _ _ UG/L 5 4 U 

I UJ 4 I UJ 
I U I U 

-- -1 ~ - _ 1 ~· --
1 U I U 

Methyl bromide UG/L 4 U 
:Methyl butyl ketone UG/L 20 U 
Methyl chloride UG/L 5 4 UJ 

-•-- il~J 11u __ -· - + - -- ·~s u 
l lUJ 

p:\pit\projects\seneca\irontmc\gwdata\data.xls 

I -

l 
tll!'""- 2 IU 3 IU 

l lU 
-· 
~ 

t -=- --

-1=-=t :- ~ ~J ~-- --__ jf~J -
2 U 3 U 

27 49 

3 IU 
3 IU 

- -----
2 U 3 u -- ·-
2 U 3 u --
2 U 3 U --
8 U 14 U 
2 UJ 3 UJ 



AS I I LANDFILL 

I 
MWT- 1 I 
GROUND WATE R 

I 

TR2002 
8 
8 

NYSDEC 4/26/ 1999 
CLASS GA SA 

STANDARD ASH TR ENCH 

Methyl ethyl ketone UG/L 50 20 U 
Methyl isobutyl ketone UG/L 20 U 
Methylene chloride UG/L 5 8 U 
Styrene UG/L 4 U 
Tetrachloroethene UG/L 5 4 U 
Toluene UG/L 5 4 U --
"!"otal Xylenes _ UG/L 5 4 U 

--f-

Trans-1 .2-Dichloroethene UG/L 5 4 U - . 
Trans-1 ,3-Dichloropropene UG/L 5 4 U . - . 
Trichl oroethene UG/L 5 23 
Vinyl chloride ~UG/L - - 2 4 U 

Meta ls 
-

Calcium UG/L 122000 -
Iron UG/L 300 403 J 
~gnesium UG/L 13800 .. - ... 
Manganese UG/L 300 13 .2 J 

-
Potassium UG/L 1460 J 

Methane UG/L 1.2 U 
Ethane UG/L 2.1 U 
Ethene UG/L 2.5 U 
Sulfate MG/L 91.1 -
Nitrate MG/L 0.3 --
Chloride MG/L 15.2 - ---
TDS MG/L 438 - ~ - - --
pH 7.19 ---f- - ·-

~ l!alinity MG/L 266 . 
Phosphate MG/L 0.01 

p:lpitlprojectslsenecalirontmclgwdataldata.xls 

-

Table 2 
Seneca Army Depot Activity 

Ash Landfill Treatibility Study 
Groundwater Sampling - Round I 

ASH LANDFILL IASH LANDFILL 
MWT-10 I MWT- 11 I 
GROUNDWATE R GROUND WATER 
TR2001 TR2000 

I 
7 8 
7 8 

4/26/ 1999 4/26/1999 
SA SA 
ASH TRENCH ASH TRENC H 

-
5 U 5 U . 
5 U 5 U 

. -
2 U 2 U 
I U IU 
IU IU 
I U IU 

·-
JU IU --
IU IU 
IU IU -
IU IU -
I U I U 

-

-
49900 102000 
13100 J 54.6 J 
10600 12800 

19 1 78 - . 
1520 J 5600 

4.5 4.1 
6.8 2.1 U 
2.5 U 2.5 U 

517 49.7 
<0.2 0.3 -
11.5 11.5 -
206 366 

- - - -· f-- - -
7.54 7.26 - - --
113 280 

·- --- - ---
0.03 0.01 

ASH LANDFILL 1AS I-I LANDFILL ASH LANDFILL 
MWT-2 I MWT-3 I MWT-4 I 
GRO UND WATER GROUNDWATER GROUNDWATER 
TR2008 TR2007 TR2004 

11.3 8 10 
11.3 8 10 

4/28/ 1999 4/27/ 1999 4/26/ 1999 
SA SA SA 
ASH TRENCH ASH TRENCH ASH TRENCH 

5 U 8 u 14 U -
5 U 8 u 14 U - . .. - -·-
2 U 3 u 6 U - - -- ·- -
IU 2 U 3 U 
IU 2 U 3 U - . 

0.7 J ·. 2 U 3 U - - --- -· -
IU 2 U 3 U . --- f- -·-- -
IU 2 U 3 U 

·- - ---f--·--· 

IU 2 U 3 U -
I I J 2 J - - - 3 ~U IU 2 U - ·- -·--

- -
. ··-

264000 58000 118000 -
523000 J 3600 J 983 J - - ---- - -
60800 13000 14300 - --- --- - - . -

6260 611 37. 1 -- -
15100 1900 J 1860 J .. f-

20 7.1 1.2 u 
-

8.3 7.8 2.1 U 
- - -

8.8 9.3 2.5 U . 
82 84 .2 106 --

<0.2 <0.2 0.3 
- - -

15 15 .6 21.5 - -· -· -

269 252 441 - - - -- -- - --
7.83 7.41 7.16 - - - ---- --
378 107 238 -- ~-
0.44 0.04 0.04 



I 
,AS I I LANDFILL 
I 

MWT-5 I 
GROUNDWATER 
TR2009 

I I.I 
I I.I 

NYSDEC 4/28/ 1999 -
CLASS GA SA 

STANDARD ASH TRENCH 

Volatile Organic Compounds N 
I, I. I-Trichl oroethane UG/L 5 I U 
1.1.2,2-Tetrachloroethane UG/L 5 I U 
1.1 .2-Trichloroethane UG/L I U 
I, 1-Dichloroethane UG/L 5 I U 
1.1-Dichloroethene UG/L 5 I U 
1,2.4-Trichlorobenzene UG/L 5 I U - -
1,2-Dibro~o-3-ch!_oropropane UG/L I U -
1,2-Dibromoethane UG/L I U - -
1.2-Dichlorobenzene UG/L 4.7 I U -
1,2-Dichloroethane UG/L 5 I U -
1,2-Dichloropropa~ UG/L 5 I U 
1,3-Dichlorobenze~ UG/L 5 I U 
1,4-Dichlorobenzene UG/L 4.7 IU -
Acetone UG/L 7 

UG/L 
-

Benzene 0.7 0.9 J . 
Bromochloromethane UG/L IU 
Bromodich loromethane UG/L I U -
Bromoform UG/L I U - -
Carbon disulfide UG/L IU .. -
Carbon tetrachloride UG/L 5 I U 

- . -
Chlorobenzene UG/L 5 I U 
Chlorodibromomethane UG/L I U 
Chloroethane UG/L 5 I U 

. -
UG/L 

. 
Chloroform 7 I U ---- -- -----
Cis-1 .2-Dichloroethene UG/L 5 0.7 J 

- -- - UG/L - - - -· 
Cis-1) -D~chloropropene 5 IU 

----- -
~ thy! ben~ ne _ ___ UG/L 5 J U 

--------
~ethyl br~~de __ _ UG/L I u -----
Meth2'.!_bu..!¥~ etone UG/L 5 u 
Methyl chloride UG/L 5 J U 
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Table 2 
Seneca Army Depot Act ivity 

Ash Landfill Treatibility Study 
Groundwater Sampling• Ro und I 

ASH LANDFILL ASH LANDFI LL 
MWT-6 I MWT-6 i 
GRO UND WATER GROUN DWATER 
TR20I I TR2006 

10.5 10.5 
10.5 I 0.5 

4/28/ 1999 4/28/ 1999 
DU SA 
ASH TRENCH ASH TRENCH 

N N 
I U I U 
I U IU 
I U I U 
I U I U 
I U I U 
I U I U 
I U IU 
IU IU 
I U IU 
I U IU 
I U IU 
IU I U -
IU IU 
6 5 

0.7 J 0.7 J 
IU I U 
IU I U 
IU IU 
IU I U 

-
I U I U -
IU IU 
IU IU 

- .. 
IU IU - -
IU I U - - - ~ ---
3 3 - - - - --- - --
I U IU -- ----
I U JU - ---- -
I u IU --- -
5 U 5 U 
I U IU 

ASH LANDFILL ASH LANDFILL ASH LANDFI LL 
MWT-7 i MWT-8 I MWT-9 I 
GRO UN DWATER GROUND WATER GROUNDWATER 
TR2003 TR20 l0 TR2005 

11.5 11.58 12.14 
I t:5 11 .58 12.14 

4/27/1999 4/28/ 1999 4/27/ 1999 
SA SA SA 
ASH TRENCH ASH TRENCH ASH TRENCH 

N N N 
- -

22 U IU 2 U 
22 U I U 2U 
22 U I U 2 U 
22 U I U 2 U 
22 U I U 2U - - - -
22 u I U 2 U - -
22 U I U 2 U 
22 u JU 2 U - - - -
22 u IU 2 U ---- - . 
22 u I U 2 U -
22 u I U 2 U -
22 U I U 2 U 
22 U I U 2U -

I 10 U 16 II U - -- f-

22 U I U 2 U -- - - . - . 
22 u IU 2 U 

- - - -
22 u I U 2 U 
22 u IU 2 U 
22 u I U 2 U 
22 U I U 2 U . . . -
22 U IU 2 U - .•. 

22 U I U 2 U - -
22 UJ I U 2 UJ - - - -··- - --
22 U I U 2 U - - -
20 J I U 32 --- --·- -
22 u I U 2 U 

·- - -----1-- - - - - -
22 U I u 2 U 

~ -- - - .. 
22 U J U 2 u ---- - - u- -· 

ll0U 5 U II 
22 UJ JU 2 UJ 



ASI I LANDFILL 
MWT-5 [ 
GROUNDWATER 
TR2009 

I I.I 
I I.I 

NYSDEC I 4/28/ 1999 
CLASS GA [SA 

STANDARD [ASH TRENCH 

Methyl eth yl ketone 
Methyl isobutyl ketone 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

-- t----
Total Xylenes _ 
Trans-1 .2-Dichloroethene 
Trans-1.3-Dichloropropene 
Trichloroethene 
Vinyl chloride 

Metals 
Calcium 
Iron 
Magnesium 
Manganese 
Potass ium 

Methane 
Ethane 
Ethene 
Sulfate 
Nitrate 
Chloride 
TDS 
pH 
Alkalinity 
Phos_p_hate 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

t-
UG/L 
UG/L 
UG/L 
MG/L 
MG/L 
MG/L 
MG/L 

--t-
MG/L 
MG/L 

I-

I 
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50 

5 

5 
5 
5 
5 
5 
5 
2 

300 

300 

5 U 
5 U 
2U 
IU 
IU 

0.3 1 

IU 
I U 
IU 
IU 
I IU 

177000 

5i800_Q 11 
74400 
5010 

14200 

14 
12 

8.7 
107 

<0.2 
23.4 
219 

9.14 
378 --+-
0.06 

Tahle 2 
Seneca Army Depot Acti vity 

Ash Landfill Treatibil ity Study 
Groundwater Sampl ing - Round I 

ASH LANDFILL 
MWT-6 

1 
GROUND WATER 
TR201 I 

10 51 

10.5 
4/28/1999 

DU , 
ASH TRENCH 

5 U 
5 U 
2 U 
I U 
IU 
IU 
I U 
I U 
I U 
I U 
IU 

44000 

392 11 
49?._0 1 

169 
2080 11 

9.4 
13 

8.7 
108 

<0.2 
24.6 
219 

8.81 

ASH LANDFILL 
MWT-6 J 

GROUND WATER 
TR2006 

10.5 
10.5 

4/28/ 1999 1 

SA 
ASH TRENCH 

·--

5 U 
5 U 
2 U 
IU 
JU 
IU 
JU 
IU 
IU 
JU 
JU 

43800 

244 11 
49~0 1 

170 
1910[1 

1.2 u 
2.1 U 
2.5 U 
11 3 

<0.2 
25.2 

219 
8.72 

- 1- -
22 

ASH LANDFILL 
MWT-7 I 
GROUND WATER 
TR2003 

115 

11 :5 
4/27/1999 

SA 
ASH TRENCH 

110 U 
I 10 U 
44 U 
22 U 
22 U 
22 U 

22 IU 

22 \u 
22 U 

430 
22 IU 

122000 
228 [1 

14300 
22.5 
2030 [1 

3.6 
2.1 IU 

2:..5 1~ 
74.2 
0.4 
8.7 

433 

I 

ASH LANDFILL 
MWT-8 [ 
GROUNDWATER 
TR20l0 ' 

11 .58 
11 .58 

4/28/1999 

SA , 
ASH TRENCH 

5 U 
5 U 
2 U 
IU 
JU 
I U 
JU 

!\U 
JU 
I IU 
! JU 

40200 

,- 373o~II 
9830 

416 
6250 

I 

-+--
1-- -

13 
13 
8 

61.6 
<0.2 

7.6 
145 

ASH LANDFILL 

I
MWT-9 I 
GROUND WATER 

1TR2005 
12 .14 
12 .14 

4/27/1999 

SA , 
ASH TRENCH 

II U 
II U 

4 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

43 
2 U 

36200 
1010[1 
9520 
444 

1600 11 

6.9 
14 
12 

47 .2 
<0.2 

8.3 
174 

23 
0.05 

- ----+- - -----4--

7~ - - - 93~- ---=- ,_ 7.;l 
0.02 o.i6r o.o3 0.05 



I 

I /\SH LANDr!LL 
MWT-1 i 
GROUND WATER 

I I 
TR2023 

8.1 
8.1 

NYSDEC 6/29/ 1999 
CLASS GA SA 

STANDARD ASH TRENCH 

Volatile Organic Co_mpounds N 
I. I, I-Trichloroethane UG/L 5 2 UJ 
1. 1.2,2-Tetrachloroethane UG/L 5 2 U 
1.1,2-Trichlorocthane UG/L 2 U 
1.1 -Dichloroethane UG/L 5 2 U 
I, 1-Dichloroe thene UG/L 5 2 U 
1.2,4-Trichlorobenzene UG/L 5 2 U -
1,2-Dibromo-3-chloropropane UG/L 2 U 
1.2-Dibrornoethane UG/L 2 U 
1.2-Dichlorobenzene UG/L 4.7 2 U 
1.2-Dichloroethane UG/L 5 2 UJ -
1,2-Dichloropropane UG/L 5 2 U 
1.3-Dichlorobenzene UG/L 5 2 U 
1,4-Dichlorobenzene UG/L 4.7 2 U -
Acetone UG/L 4 J -
Benzene UG/L 0.7 2 U - - -
Brornochlorornethane UG/L 2 U -
Brornodichloro rnethane UG/L 2 U 
Brornoforrn UG/L 2 U 
Carbon disulfide UG/L 2 U 
Carbon tetrachloride UG/L 5 2 U 
Chlorobenzene UG/L 5 2U 
Chlorodibrornomethane UG/L 2 U 
Chloroethane UG/L 5 2U --
Chloroform UG/L 7 2 U ----- -- - -- - -
Cis- 1,2-Dichloroethene UG/L 5 32 

- -- - f--· -

Cis-1 ,3-Dichlorop~ p_ene UG/L 5 2 U -
!:th1' benzene _ UG/L 5 2 u 
Meth~!ornide UG/L 2 u 
Methyl butyl ketone UG/L 8 UJ 
Methyl chloride UG/L 5 2 UJ 
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Table 3 
Seneca Army Depot Activi ty 

Ash _Landfill Treatibili ty Study 
Groundwater Analys is - Round 2 

ASH LANDFILL 
MWT-10 

1 
MWT-11 I 

IASH LAN~FILL 

GROUND WATER GROUNDWATER 
ITR2020 TR2029 

7 9.5 
7 9.5 

6/29/ 1999 6/29/1999 
SA SA 
ASH TRENCH ASH TRENCH 

-
N N 

I UJ I UJ 
I U I U 
I U I U 
IU I U 
I U I U 

. -
IU IU -· 
I U IU 
IU I U 
IU I U -
1 UJ I UJ 
IU l U 
IU l U 
l U l U 
3 J 5 U -

0.9 J IU - -
I U IU 
I U I U 
I U IU 
IU lU 
IU l U -
lU lU 
I U I U -
lU l U 

- - -
IU I U - -

0.7 J IU - ---- ----
I u I u - - - -- --- - ---
I u I u - - - - --
I u I u -----
5 UJ 5 UJ --
1 UJ I UJ 

ASH LANDFILL ASH LAN DFILL ASH LANDFILL 

I I I MWT-2 MWT-3 I MWT-4 
GROUND WATER GROUND WATER GROUNDWATER 
TR202 1 TR2022 TR2025 

8 8 IO 
'8 8 IO 

6/29/ 1999 6/29/1999 6/29/ 1999 
SA SA SA 
ASH TRENCH ASH TRENCH ASH TRENCH 

N N N --
I UJ I UJ 4 UJ 
I U IU 4 U 
I U I U 4 U 
I U IU 4U 
I U I U 4U -
I U IU 4 U - - - -
I U IU 4 U - - --
lU IU 4U - I- - -
I U lU 4U - -- ·-- -
I UJ 1 UJ 4 UJ - - - -
lU l U 4U - - - -
I U l U 4 U -
lU I U 4 U .. 
5 3 J 14 J 

- - ------- - -
0.6 J 1 u 4 U -- 1-- ---· -- - - - -

IU I u 4 U - --- ·--·- -
l U 1 u 4 U 
IU l U 4 U -
l U l U 4 U -
l U I U 4 U -
lU I U 4U - -
IU IU 4U -
I U I U 4 U 

-- -
lU I U 4U 

-· --- - - - -- -
6 10 82 -- - - -
I u I u 4 u ------·- --- --
I u I u 4 u - -
IU I U 4 u - --
5 UJ 5 UJ 21 UJ ---
I UJ I UJ 4 UJ 



I 
ASH LANDFILL 

I MWT-1 
GROUND WATER 
TR2023 

8.1 
8.1 

NYSDEC 6/29/ 1999 
CLASS GA SA 

STANDARD ASH TRENCH 

!"(ethyl ethyl ketone UG/L 50 8 U 
Methyl isobutyl ketone UG/L 8 U 
Methylene chloride UG/L 5 3 U - -
Styrene UG/L 2 U 
Tetrach loroethene UG/L 5 2 U 
Toluene UG/L 5 2 U 

-· -
Total Xyle_~ ___ UG/L 5 2 U - -
Trans-1 .2-Dichloroethene UG/L 5 2 U 

- - - - - -
Trans-1.3-Dichloropropene UG/L 5 2 U -
Trichloroethene UG/L 5 8 - t--

Vinyl chloride UG/L 2 2 U 
--- ·-

- --
Metals 

·-
Calcium UG/L 120000 -
Iron UG/L 300 133 -
fv!_agnesium UG/L 13000 

-· -
Manganese UG/L 300 31 - -
Potassium UG/L 1590 J 

Methane UG/L 14 
Ethane UG/L 2.1 U - -
Ethene UG/L 2.5 U - - . 
Sulfate MG/L 60.1 - -- -
Nitrate MG/L <0.2 - - --
Chloride MG/L 12.7 

- -- ·-
TDS MG/L 392 J - - f--- - -- - -
pH 7.19 

--·- - 1-----·------ -- --- - -
Alkalinity MG/L 264 -- ---·-1---- --- - - -
Phosphate MG/L <0.01 
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Table 3 
Seneca Army Depot Activity 

Ash Landfill Treatibility Study 
Groundwater Analysis - Round 2 

:ASH LANDFILL ASH LANDFILL 
I 

I I [MWT-10 MWT-11 
GROUND WATER GROUNDWATER 
TR2020 TR2029 

7 9.5 
7 9.5 

6/29/1999 6/29/1999 
SA SA 
ASH TRENCH ASH TRENCH 

14 5 U --
5 U 5 U 
2 U 2 U -
IU IU 
IU IU 
IU IU 
IU IU 

-
IU IU 
IU IU 

... -· -
IU IU 
IU IU 

22700 107000 
1620 553 
6500 16500 
44.6 115 -- -
1290 J 12300 

63 5.4 -
IO 2.1 U 

2.5 U 2.5 U 
0.7 60.5 

<0.2 <0.2 - -
8 13.8 - -· - - -

113 J 405 J 
--· - - - ---- -

8.43 7.36 -- - -- - --
65 280 - -- - - - ---- ---

0.02 O.QJ 

ASH LANDFILL ASH LANDFILL ASH LANDFILL 
MWT-2 I MWT-3 MWT-4 I 
GROUNDWATER GROUND WATER GROUNDWATER 
TR2021 TR2022 TR2025 

8 8 10 
& 8 10 -

6/29/1999 6/29/1999 6/29/1999 
SA SA SA 
ASH TRENCH ASH TRENCH ASH TRENCH 

7 5 21 U - -
5 U 5 U 21 U - --
2 U 2 U 8 U -
IU IU 4 U 
IU IU 4 U 
IU IU 4 U - - ·-
IU IU 4 U - -- - - -
IU I U 4 U - - -
IU I U 4 U 

- f- - --- ---- - -
IU 0.8 J 2 J 

-· - - - - -
IU IU 4 U -- -- - - -

- -

16300 47700 158000 
·-

14100 3190 21 J - 6080 - -- - - --
6820 18300 - -f- - - -

165 467 5.2 J -
1580 J 2750 J 1880 J 

- - - -
310 180 1.2 u -

12 9.5 2.1 U 
- - -

IO 2.5 U 2.5 U 
5.8 31.9 163 -

<0.2 <0.2 0.3 - -- -
II.I 12.8 31.7 --

85 J 223 J 577 J -- -- - --
9.1 7.68 7.14 -- -
48 140 240 - -

0.17 0.11 <0.01 



I 

I 
I 

I 

-

Volatile Organic ~ompounds 
1.1.1-Trichloroethane UG/L 
1.1 .2.2-Tetrachloroethane UG/L 
1.1.2-Trichloroethane UG/L 
1.1-Dichloroethane UG/L 
1.1-Dichloroethene UG/L -- - -
1.2.4-Trichlorobenzene UG/L -- - -
1.2-Di_!Jromo-3 -chloropropa!le UG/L 
1.2-Dibromoethane UG/L -
1,2-Dichloroben_zene UG/L 
1,2-Dichlo!."_?ethan<:__ _ UG/L 
1.2-Dichlor_? pr~an:_ UG/L -
1.3-Dichlorobenzene UG/L -- -
1,4-Dichlorobenzene UG/L 

·-
Acetone UG/L 

·-
Benzene UG/L - -- - - - -
Bromochloromethane UG/L -- - - -
Bromodichloromethane UG/L 
Bromoform UG/L 

-
Carbon disulfide UG/L 

··-
Carbon tetrachloride UG/L -
Chlorobenzene UG/L -- -· - -
Chlorodibromomethane UG/L -- - - -
Chloroethane UG/L 
-- - - -· --- ---

Chloroform UG/L -- ---· -- -
~ is- 1,2-Dichloroethene UG/L --
Cis: 1.3-Dichloropropene UG/L 
Ethy~ benzene UG/L 
Methyl bromide UG/L 
Methyl butyl ketone UG/L 
Methyl chloride UG/L 
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NYSDEC 
CLASS GA 

STANDA RD 

5 
5 

5 
5 
5 

4.7 
5 
5 
5 

4.7 

0.7 
-

5 
5 

5 
7 
5 

Table 3 
Seneca Army Depot Activity 

Ash Landfill Treatibility Study 
Groundwater Analys is - Round 2 

:ASH LANDr-ILL ASH LANDFILL 

IMWT-6 1 MWT-5 ! 
GROUND WATER GROUND WATER 
TR2024 TR2028 

1 

10 IO 
10 10 

6/29/1999 6/29/1999 
SA SA 
ASH TRENCH ASH TRENCH 

N N 
I UJ I UJ 
I U I U 
I U I U 

0.7 J I U 
I U IU 

-
I U IU 
IU IU 
I U IU 
I U IU - -
I UJ I UJ 
I U I U 
I U IU 
I U I U 
3 J 3 J 

0.8 J 0.7 J - - -
I U I U 

-
I U IU 
IU IU 
I U I U -
IU IU 
I U I U 
I U I U 
I U I U -
I U IU - -

20 17 -- -- -· -
5 I U I u -- - -- - ---
5 I u I u - ·- --

I u 1 u 
- -- -

5 UJ 5 UJ 
5 I UJ I UJ 

ASH LANDFILL ASH LANDFILL ASH LANDFILL 
MWT-7 I MWT-8 I MWT-9 I 
GROUND WATER GROUNDWATER GROUNDWATER 
TR2026 TR2030 TR2027 

10 10 12 
10 10 12 

6/29/ 1999 6/29/ 1999 6/29/ 1999 
SA SA SA 
ASH TRENCH ASH TRENCH AS H TRENCH 

- - - -
N N N 

- I--

31 UJ 2 UJ 8 UJ --
31 U 2 U SU -
31 U 2 U 8 U 
31 U 2 U 8 U 
31 U 2 u SU 

-
31 U 2 u 8 U - - - . - -

31 U 2 u 8 U - -
31 U 2 u 8 U ·- -· 
31 U 2 u 8 U -- -
31 UJ 2 UJ 8 UJ I-----
3 1 U 2 u 8 U 

- -
31 U 2 u 8 U 
31 U 2 u 8 U 

140 J 4 J 24 J - -- - 2 - - -
SU 

-
31 U u - - - -
3 1 U 2 u 8 U 
31 U 2 u 8 U - -
3 1 U 2 u 8 U -- . - - -
31 U 2 u 8 U - lJ 3 1 U 2 8 U 
31 U 2U 8 U 
31 U 2 u 8 U - - - -- - -
3 1 U 2 u 8 U -- -- --
3 1 U 2 u 8 U - - - - --
32 42 150 -- - - - - 1-- - -- - --
31 u 2 U 8 U ---- -- -
31 u 2 U ' 8 u - - I- --8 
31 U 2 U u -

160 UJ 8 UJ 42 UJ 
31 UJ 2 UJ 8 UJ 



Methyl _ethyl ketone 
Methyl isobutyl ketone 
Methylene chloride 
Styrene 
Tetrachloroethene 
Tol uene 
Total X>'.!_e!!es _ 
Trans-!_} -Dichlor?_ethe~ 
Trans-I 2_:-Dichloropropene 
Trichloroethene 
Vinyl chloride 

Metals 
Calcium 
Iron 
Magnesium 
Mangan_~se 
Potass ium 

Methane 
Ethane 
Ethene 
Sulfate 
Nitrate 

-

--
Chloride 
TDS -
pH - - - --
A~kalini ty -
Phosp_hate 

UG/L 
UG/L 
UG/L 
UG/L -
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
MG/L 
MG/L 
MG/L 
MG/L ---
---- -
MG/L 
MG/L 
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NYSDEC 
CLASS GA 

STANDARD 

50 

5 

5 
5 
5 
5 
5 
5 
2 

300 

300 

·-

Table 3 
Seneca Army Depot Activity 

Ash Landfill Treatibi lity Study 
Groundwater Analysis - Round 2 

ASI I LANDFILL ASH LANDFILL 
IMWT-5 
I I MWT-6 i 
GROUND WATER GROUNDWATER 

1
TR2024 TR2028 

10 10 
10 10 

6/29/ 1999 6/29/ 1999 
SA SA 
ASH TRENCH ASH TRENCH 

5 U 5 U 
5 U 5 U 
2 U 2 U 
IU IU 
IU JU 
IU IU 
IU I U 
IU IU 
I U IU 
I U IU 
I 0.7 J 

30500 39700 
207 145 

15200 6270 
49.8 240 
1410 J 1780 J 

41 1.2 u 
13 2.1 U 
16 2.5 U 

95 .1 86.2 
<0.2 <0.2 
31.3 29.9 
233 J ?_9.~r 
9.5 8.6 -
13 25 - -

0.03 0.03 

I 

ASH LANDFILL 
MWT-7 
GROUNDWATER 
TR2026 

10 
10 

6/29/ 1999 
SA 
ASH TRENCH 

160 U 
160 U 
63 U 
31 U 
31 U 
31 U 
31 U 
31 U 
31 U 

530 J 
31 U 

153000 
58.2 jJ 

17700 
17.7 

1820 IJ 

5.8 
II 
18 

124 
0.6 

12.5 

ASH LANDFILL 
MWT-8 

1 
GROUNDWATER 
TR2030 

10 
10 

6/29/1999 
SA , 
ASH TRENCH 

8 U 
8 U 
3 U 
2 U 
2 U 
2 U -
2 U - I -- - 2 U 

I 

- -

2 U 
2 U 
I J 

23900 
1090 

16300 
97.9 
1430 l1 

6.2 
18 
20 

88.6 
<0.2 

l·--·-
14.6 

I 

-
I 

ASH LANDFILL 
MWT-9 I 
GROUND WATER 
TR2027 

12 
12 

6/29/1999 
SA 
ASH TRENCH 

42 U 
42 U 
17 U 
8 U 
8U 
8 u 
8 u 
8 u 
8 u - -

52 
8 U 

--

87200 
7800 

' 17000 -
1280 
l870 IJ 

18 
13 
16 

103 
<0.2 
13.9 

- -

] -
3ft IJ -!li J _ -- l-:}!f -_ 'I---w.l --

<.01 ~ .02 0.02 



I IASH LANDFILL 
I 

I MWT-1 I 
GROUND WATER 

I 

TR2040 
I 
I 9 

9 
NYSDEC 9/28/ 1999 

CLASS GA SA 
STANDARD /\SH TRENCH 

Volatile Organic. Compounds N -
1.1.1 -Trichloroethane UG/L 5 JU 
I. 1.2.2-Tetrachloroethane UG/L 5 JU 

-
1.1.2-Trichloroethane UG/L IU 
I, 1-Dichloroethane UG/L 5 I lJ 
1.1-Dichloroethene UG/L 5 IU 
1.2.4-Trichlorobenzene UG/L 5 IU 

- -•~ 

1.2-Dibromo-3-ch!?ropropane UG/L IU -
1.2-Dibromoethane UG/L IU 
1.2-Dichlorobenzene UG/L 4.7 IU 

-
1.2-Dichloroethane UG/L 5 IU 
1.2-Dichloropropa~:_ UG/L 5 IU 
1.3 -Dichlorobenzene UG/L 5 IU 

-
1.4-Dichlorobenzene UG/L 4.7 IU -
Acetone UG/L 5 UJ -
Benzene UG/L 0.7 IU 
- - - - - -
Bromochloromethane UG/L IU 

·-
Bromodichloromethane UG/L IU -
Bromoform UG/L IU 
Carbon disulfide UG/L JU 
Carbon tetrachloride UG/L 5 IU 
Chlorobenzene UG/L 5 JU 
Ch lorodibromomethane UG/L JU 

U G/L 
- -

Chloroethane 5 I UJ - -- -
Chl oroform UG/L 7 JU -- ·- - - -

Cis-1 ,2-Dichloroethene UG/L 5 6 - -·--· -
Cis-1 ,3-Dichloropropene UG/L 5 I u 

---r- - --
Ethyl b<:!1~~ ___ UG/L 5 I u ----
Methyl bromide UG/L I UJ - --tf ethyl butyl ketone UG/L 5 U 
Methyl chloride UG/L 5 IU 
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Table 4 
Seneca Army Depot Activity 

/\ sh Landfill Trcatibility Study 
Groundwater Anal ys is - Round 3 

1ASH LANDFILL ASH LANDFILL 
IMWT-11 I MWT-10 I 

1GROUND WATER GROUND WATER 
1TR2050 

I 
TR2049 

0 8 
0 8 

9/29/1999 9/28/ 1999 
SA SA 
ASH TRENCH ASH TRENCH 

N N 
JU IU 
I U IU 
J U IU 
I lJ IU 
IU IU 
IU IU -
IU IU 
J U IU 
IU IU 
J U IU 
IU IU 
IU IU 
IU IU 
5 UJ 15 UJ -
I U I 
IU IU 
IU IU - -
IU IU 
IU IU 
I U JU 
IU IU 
I U IU - -
I UJ I UJ - --·- -
IU IU - -·- -
IU IU 

. - - ----- -·--- ----
I u I u - ----- ·- --
I u I U - ---~· 
I UJ I UJ ~- -
5U 5 U 

>-·-· 
I UJ I UJ 

1
/\SH LANDFILL ASH LANDFILL ASH LANDFILL 

I 

' MWT-2 \ MWT-3 I MWT-4 
I 

\GROUND WATER GROUND WATER GROUNDWATER 

1
TR2041 TR2042 TR205 I 

8.5 9. 1 0 
8.'5 9. 1 0 

9/28/1999 9/29/ 1999 9/29/ 1999 
SA SA DU 
ASH TRENCH ASH TRENCH ASH TRENCH 

N N N 
IU JU 3 U 
IU IU 3 U 
IU Ill 3 U 
IU I lJ 3 U 
IU IU 3 U 

-
IU IU 3 U 

- - -
IU IU 3 U - -
IU IU 3 U 

- -
IU IU 3 U -- -
I u IU 3 U - -
I u IU 3 U -
IU IU 3 U 
IU IU 3 U 
6 UJ 5 UJ 14 UJ - - - -

0.8 J IU 3 U - ---
IU IU 3 U - -· -
IU IU 3 U --- -
IU IU 3 U 

- .. -
IU IU 3 U - - -
IU IU 3 U -
IU JU 3 U 

-
IU IU 3 U - -
I UJ I UJ 3 UJ - - - -
I u I u 3 U - - - - - -

0.6 J 2 39 
. -· - --·- u- - - --

IU I 3 U - ----~--~·- -
I U I u 3 U 

-- -
I UJ I UJ 3 U 

- -
5 U 5 U 14 U 

·-
JU I U 3 UJ 



'ASH LANDFILL 
MWT-1 
GROUND WATER 
TR2040 

' 9 
9 

NYSDEC 1 9/28/1999 
CLASS GA SA 

STANDARD ASH TRENCH 

Methyl ethyl keton_e UG/L 50 5 UJ 
Methyl isobutyl ketone UG/L 5 U 
Methylene chloride UG/L 5 2 U -
Styrene UG/L IU 
Tetra ch loroethene UG/L 5 IU 
Toluene UG/L 5 IU - - - --
Total Xylenes _ UG/L 5 IU - --
Trans-1 .2-Dichloroethene UG/L 5 IU -
Trans-1 .3-D_ich loropropene UG/L 5 IU 
Trichloroethene UG/L 5 2 U -
Vinyl chl oride UG/L 2 IU -- -

Metals -
Calcium UG/L 117000 J 
Iron UG/L 300 906 J - --- - -- --· 
Mag~sium UG/L 12500 - - - ·-
Manganese UG/L 300 21.4 
Potassium UG/L 1960 J - -

-
Methane UG/L 11 0 - -
Ethane UG/L 2. 1 U --
Ethene UG/L 2.5 U - ·- ·-
Sulfa te MG/L 46.3 

- -- --
Nitrate MG/L 0.2 -- -----
Chloride MG/L 10.9 -- ----- -- ---- -- -
TDS MG/L 332 

---- - -- -- --
pH 7.27 -- --
~~alinity MG/L 254 - ---
Ph_.9~l!_hate __ MG/L 0.06 -- ------
Ferrous Iron MG/L 
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Table 4 
Seneca Army Depot Act ivi ty 

Ash Landfi ll Trcatibility Study 
Groundwater Analys is - Round 3 

1
ASH LANDFILL ASH LANDFILL 

MWT-10 j IMWT-11 I 
GROUN D WATER GROUND WATER 
TR2050 TR2049 i 

0 8 
0 8 

9/29/1999 9/28/ 1999 
SA SA 
ASH TRENCH ASH TRENCH 

5 UJ 6 UJ 
5 U 5 U 
2 U 2 U 
I U I U 
I U I U 
I U OJ J --
I U IU 
I U I U 
I U I U 
I U IU 
I U IU 

149000 J 76 10 J 
4700 J 1170 J 

24900 1490 J 
. --

312 17.7 
17100 1200 J 

2.1 2300 
2.1 U 2. 1 -
2.5 U 2.5 U 
98 0.4 - -

<0.2 <0.2 -
14.5 8.4 

---
547 38 --
7.03 9.7 -
426 26 --

13 0.05 ----
2.55 

ASH LANDFILL 
MWT-2 I 
GROUNDWATER 
TR204 I 

8.5 
8.5 

9/28/ 1999 
SA 
ASH TRENCH 

5 UJ 
5 U 
2 U 
I U 
IU 

0.2 J 
- -

IU 
I U 
IU 
IU -
I U 

20000 J 
1420 
9260 -
54.6 

3 180 J 

200 
2.1 U -
2.5 U 

58.7 
-

OJ 
--

11.2 
--·-

121 
-· -

9.15 ---- -34 
0.09 

ASH LANDFILL 
MWT-3 I 
GROUND WATER 
TR2042 

9. 1 
9.1 

9/29/1999 
SA 
ASH TRENCH 

5 UJ 
5 U 
2 U -
IU 
I U 
IU -
I U -
I U 
I U 
I U -
IU -- .. 

146000 J 
-

68500 
- -

25500 
--·- --- -

1780 
19900 

-
72 

2. 1 u 
2.5 u -

78.4 - . -
<0.2 

- -
11.9 

- ·-- --- -
321 

----
7.5 
168 

0.05 

-

ASH LANDFILL 
MWT-4 

1 
GROUND WATER 
TR205 1 

0 
0 

9/29/1999 

DU , 
ASH TRENCH 

14 UJ 
14 U 
6U 
3 U 
3 U 
3 U 
3 U - - -
3 U 
3 U 
3 U 
3 U 

90 100 11 
11 7 

~ 9610 1 
21.8 
1720 

110 

2.1 IU 
2.5 U 

61.1 
0.2 -
26 

275 

-

~= 1t _== 
0.1 



Volatile Organic Compounds 

I. I. I-Trichloroethane I UG/L 
I, 1,2,2-Tetrachlo~oeth a_ne 
I, 1.2-Trichloroethan_e 
1.1-Dichloroethane 

UG/L 
UG/L 
UG/L 

I, 1-Dichloroeth_e~--- _ i G/L 
1,2,4-Trichlorobenzene _ UG/L 
1.2-J? ibro1120-~_:chloropropane UGI!, 
I ,~-_!)ibromoe!!_,ane__ U_G/L 

- UG/L ! ,~-Dichlorob~z:.~- _ 
I J-Dichloroethan7 __ 
1,2-Dichloropr~ea_~ 
1.3-Dichlorobenzene --- -
1,4-Dichlorobenzene 
Acetone - - ---
Benzene - --
Bromochloromethane - - -
Bromodichloromethane 
Bromoform 
Carbon disulfide 
Carbon tetrachloride 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

1- --
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

Chlorobenzene IUG/L 
Ch lo rod i bromomethane 
Chloroethane 
Chloroform 

UG/L 
UG/L 

IASH LANDFILi, 
MWT-4 I 
GRO UND WATER 
TR2043 

II 
I I 

NYSDEC 1 9/29/1999 
CLASS GA SA 

STANDARD ASH TRENCH 

5 
5 

5 
5 
5 

4.7 
5 
5 
5 

4.7 

-----
0.7 ---

---

- I - ~ 
5 

5 

N I 
3 U 
3 U 
3 U 

3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 

31U _ 
3 U 

l41~ 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 UJ 
3 U 

40 

Table 4 
Seneca Anny Depot Activity 

Ash Land fill Treatibility Study 
Groundwater Analys is - Round 3 

( SH LANDFILL 
MWT-4 I 

1~:~0~~t-~tATER 

II 
II 

9/29/1999 
SA 
ASH TRENCH 

N I 
IU 
IU 
5 
IU 
IU 
5 
I lJ 

5 
I U 
5 
5 

I 

JJu 
4 

2 jJ 
' 5 

JU 
J U 
4 
JU 
4 

IU 

ASH LANDFILL 
MWT-4 I 
GROUNDWATER 
TR2043MSD 

II 
II 

9/29/1999 
SA 
ASH TRENC H 

N 1 
IU 
IU 
4 

I U 
JIU. 

r1_u 
I U 
5 
5 
I U 
4 

5 U 

5 

flu 
4 

J IU 
4 

- , ,~ 
I U 

'AS H LANDFILL 
MWT-5 I 
GROUND WATER 
TR2044 

II 
II 

9/28/1999 
SA 
ASH TRENCH 

I 
N 

I U 
IU 
IU 

0.5 J 
I u 

I 
I u 
I u 

ASH LANDFILL 
MWT-6 I 
GROUNDWATER 
TR2045 

11.7 
11 .7 

9/29/1999 
SA 
ASH TRENCH 

N 
I U 
IU 
IU 

0.4 J 
IU 
JIU 

11~-- -~-~~ii . 
J IU 
J IU 
11u 

'lu 6 UJ 
0.6 11 

I U 
I U 
IU 
IU 
I IU 
IU 
I U 

- -

! llJ I U 
I U 
5IUJ 

0.4 11 
I U 
I U 
I U 
IU 
I U 
IU 
IU ---

IU IW I W 

_ , 

- I 

-

ASH LANDFILL 
MWT-7 I 
GROUND WATER 
TR2046 

12.6 
12 .6 

9/28/1999 
SA 
ASH TRENCH 

-
N -

40 u -
40 u 
40 u 
40 U 
40 U 

-
40 u 

. -
40 u - --
40 u ---- -
40 u - -- - -
40 u 
40 u 
40 jlJ _ 
40iu 

200 IR 
40 IU 
40 IU 

~of u 
40 U 
40 U 
40 U 
40 U 
40 U 
40 IUJ 

- -

- , 

J~ _ 
IU 
IU _ I =-- _J. u -__:-_ 1 u --- ~ - - , u · -_ __ _ _ ~o u -__ UG/L ___ =87 _ 

Cis-1 ,2-Dichloroethene UG/L 5 
- --- --· ----- - -- -1-- -- -

1 
Cis~ ! ,3-~chl?.!:Opropene UG/L 5 _ 
Ethyl benzene _ UG/L 5 

--~Fu----- __ ,_ --,- - 14 
5 

14 5 ___ __ II 25 J 
---- - -- - --

4 I U I U 40 U 
, U J U J U I U 40 U -- F-- --
l ~U___ ----- 1 u I w I UJ --40 UJ Methyl bromide UG/L 3 IUJ ---- --•- -

Methyl butyl ketone UG/L J4 IU SIU 5U 5U 5U 200 IU 
Meth)"_! chloride UG/L 5 3 IUJ J IU J IU l lU I I IUJ 40 IUJ 

p:\pit\projects\seneca\irontrenc\gwdata\data.xls 



AS H LANDFILL 
MWT-4 [ 
GROUND WATER 
TR2043 

11 
II 

NYSDEC 1 9/29/1999 
CLASS GA SA 

STAN DARD ASH TRENCH 

Methyl ethyl keton_!!___ UG/L 50 14 Ul - --
Methyl isobutyl ket~e UG/L 14 u -
Methylene chloride UG/L 5 6 U -
Styrene UG/L 3 U -
Tetrachloroethene UG/L 5 3 U 
Toluene UG/L 5 3 U --
Total Xylenes UG/L 5 3 U -- -
Trans-1.2-Dichloroethene UG/L 5 3 U -----
Trans-1 ,3-DichloroIJi::_Op_ene UG/L 5 3 U - --
Trichloroethene UG/L 5 3 U -- --- -
Vinyl chloride UG/L 2 3 U -- - -

- --
Meta ls -
Calcium UG/L 90100 11 - -- -
Iron UG/L 300 92.6 1 -- --
~agnesium UG/L 9810 ---
Manganese UG/L 300 19.4 - -
Potass ium UG/L 1750 1 -

Methane UG/L 140 - -
Ethane UG/L 2. 1 U - - - · 
Ethene UG/L 2.5 U - - -
Sulfa te MG/L 54.2 
Nitrate MG/L 0.2 

I 
-
--

hblc4 
Seneca Army Depot Activity 

Ash Landfill Treatibility Study 
Groundwater Analys is - Round 3 

AS H LANDFILL ASH LANDFILL 
MWT-4 I 

MWT-4 I I 
GROUNDWATE R GROUND WATER 
TR2043MS

1 
TR2043MSD 

II II 
II II 

9/29/1999 9/29/1999 ·----
SA SA 
ASH TRENCH ASH TRENCH 

5 U 5 U 
-· -
5 U 5 U -
2 U 2 U -
IU IU 
5 5 
IU I u 
IU I u 
I U JU 
IU JU -
5 5 --
4 4 -

-

I - - - ·-t---- ·-
_,_ I -

t-

ASH LANDFILL 
MWT-5 i 
GROUNDWATER 
TR2044 

11 
II 

9/28/1999 
SA 
ASH TRENCH 

5 Ul -
5 U 
2 U 
JU 
JU 
IU -
JU 
JU 

ASH LANDFILL 

M~T-6 [ 
GROUND WATER 
TR2045 , 

11.7 
11.7 

9/29/1999 
SA 
ASH TRENCH 

5 Ul 
-··- -

5 u --- -
2 u - ------
IU - ---
I U --
IU 
JU ---
JU 

. -· 

_W~ -- - J --l~ ---- , 
11-u--l [U 

ASH LANDFILL 
MWT-7 
GROUNDWATER 
TR2046 

12 .6 
12 .6 

9/28/1999 

SA , 
ASH TRENCH 

200 UJ 

200 u 
80 U 
40 U 
40 U 
40 u 
40 u 
~OIY. 
40 JU 

480 
40 IU 

--

11900 1 -
_, __ 3710011 

_ 1 ~58ooop 
565 - - -

6090 
,- 11 501! 

4990 1 
32.2- 9 1.6 -- - --
1160!1 -- i---24sol1- -

750 
2.3 
4.2 

63 

-- ·-f- --~~:!I~ 
, _ 

109 j1 __ 
17800 

28 .2 
2180 11 

1.2 

2.1 IU 
2.5 U 
Ill 

--

--
Chloride MG/L -- ·- - - -
TDS MG/L -- -- ·-
p~ _ ·----·-

'~¾! ~·-
25.9 
<0.2 
18.1 

84 -+-----!- ----+-- ____ , 

46.5 
, --- -<O.~ 

- 1 --- 19.2 ____ _,_ _____ , __ 
149 

0.4 
14.1 
536 

- - - 1 - ·--1 
7.18 9.56

1 

I 7.81 . - I 
_ __ '=_-=._-=---t------+-----+-·-- O.~~ i O.~~ =1- <_~ I ,__ __ _, 

,Alkal~n!!;' MG/L 136 -- 336 

Phospha~ __ MG/L 0.01 -
Ferrous Iron MG/L 0.13 

p:lpitlprojectslsenecalirontrenclgwdataldata.xls 



Volatile ~rganic Compounds 
!, I, I-Trichloroethane UG/L 
I, 1.2.2-Tetrachloroethanc UG/L 
I, 1.2-Trichloroethane UG/L 
1.1 -Dichloroelhane UG/L 
I, 1-Dichloroethene UG/L 
1,2,4-Trichlorobenzene UG/L 
I ,2-Dibromo-3-chloropropane UG/L 
1,2-Dibromoethane UG/L -- . 
1,2-Dichlorobcnzene UG/L - -
1,2-Dichloroethane UG/L --- -
I !2-D(chlor~ropane UG/L 
1,3-Dichlorobenzene UG/L 
.!_,4-Dichlorobenzene UG/L 
Acetone UG/L 

. 

Benzene UG/L 
Bromochl oromethane UG/L 
Bromodichloromethane UG/L 
Bromofom1 UG/L 
Carbon disulfide UG/L 
Carbon tetrachloride UG/L 
Chlorobenzene UG/L 
Chlorodibromomethane UG/L 
Chloroethane UG/L - -
Chlorofonn UG/L - - - ----
Cis-1 ,2-Dichloroethe~ _ UG/L 
~1,3-Dichl~ropropene . __ UG/L 
Ethyl benzene UG/L - - I---·-

Methyl bromide UG/L 
· -

Methyl butyl ketone UG/L 
Methyl chloride UG/L 

p:\pit\projects\seneca\irontrenc\gwdata\data.xls 

Table 4 
Seneca Army Depot Activity 

Ash Landlill Trcatibilily Study 
Groundwater Analys is• Round 3 

ASH LANDFILL 
MWT-8 I 

I GROUND WATER 
TR2047 ' 

11.8 
11.8 

NYSDEC 9/28/1999 
CLASS GA SA 

STANDARD ASH TRENCH 

N 
5 IU 
5 I U 

IU 
5 I U 
5 I U 
5 IU 

I U 
I U 

4.7 J U 
5 IU 
5 I U 
5 J U 

4.7 IU 
5 UJ 

0.7 0.3 J 
IU . 
I U 
I U 
IU 

5 J U 
5 I U 

IU 
5 I UJ 
7 I U 
5 7 

- -
5 IU - -- - --- -- - -----
5 IU 

- - - ---r- --· -

I UJ -- ·- - - ---
5 u 

5 IU 

ASH LANDFILL 
MWT-9 
GROUNDWATER 
TR2048 I 

13.5 
13.:l 

9/29/1999 
SA 
ASH TRENCH 

N 
4 U 
4U 
4U 
4 U 
4 U -
4 U 
--· 
4U 

4 l! -
4 U 
4U 
4U 
4U 
4U 

20 R ---- -
4U 
4U 

-· --
4U 
4 U 

- -
4U 
4U - - . 
4U 
4U 

- -
4 UJ 
4 U 

·-- ---
38 

-·-
4U 

--- -
4U -
4 UJ -

20 U 
4 UJ 
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Table 4 
Seneca Army Depot Acti vity 

Ash Landfill Treatibility Study 
Groundwater Analysis - Round 3 

ASH LAN DFI LL 

I MWT-8 I 
GROUNDWATER 

I 
TR2047 

11.8 
11.8 

NYSDEC 9/28/1999 
CLASS GA SA 

STANDA RD AS H TRENCH 

- -· 
M~thyl: ~hyl ke!~e_ UG/L 50 9 UJ - -
Meth)'~obutyl ~etone UG/L 5 U --
Methylene chloride UG/L 5 2 U - . -
Styrene UG/L I U 
Tetrachloroethene UG/L 5 I U 
Toluene UG/L 5 I U --- - - - - -
Total~ ~e~ ____ UG/L 5 I U 

f-- - -
Trans-1 .2-Dichloroethene UG/L 5 I U 

- -·- e-- -
:!!ans- 1,3-DichloE'2Prop~ _ UG/L 5 I U 

-· 
Trichloroethene UG/L 5 I U ---· ·-- --·-· - - f-- -· 
Vinyl chloride UG/L 2 I U 

·-

Metals 
Calcium UG/L 13500 J - - ·-
Iron UG/L 300 6590 - - - -
Ma_~es~~ UG/L 12600 - - ·-· 
M'.1!1ganese UG/L 300 120 -
Potass ium UG/L 2020 J -

Methane UG/L 74 - -
Ethane UG/L 3.1 -
Ethene UG/L 8.8 -
Sul fate MG/L 48 .5 - -
Nitrate MG/L <0.2 - -- -· - --

10.9 
- -

Chloride MG/L 
- - - - - --

TDS MG/L 120 - --- --- -----f- -• -· 
pH 9.4 --·-- -· --· - r · ---f--· -
Alkalinity MG/L 50 ·--- --·-
Phosphate MG/L 0.04 

- --
Ferrous Iron MG/L 

ASH LAN DFILL 
MWT-9 J 

GROUND WATER 
TR2048 

13.5 
13.5· 

·-
9/29/1999 

SA 
ASH TRENCH 

20 UJ 
20 u -
8 u 
4 u 
4 U 
4 U - - · 
4 U - - -
4 U 
- -- ·-
4U ----

56 -- -
4 U ---

·- -
-

46700 J -- -
889 J 

-

11500 
--· -

538 
-·- r - -

2870 J - - --
-

120 -
7.4 -
15 

-- -
44.6 ---
<0.2 -- -· -
12.2 
·-------
194 

7.68 
132 

0.03 
0.62 



PARSONS ENGINEERING SCIENCE, IN C . 

30 Dan Road • Canton. lv1assacilusetts 02021-2809 • (781 ) 401-3200 • Fax (781) 401-2575 

January 5, 2000 

Mr. Stephen Absolom 
BRAC Environmental Coordinator 
ATTN: SIOSE-BEC 
Building 123 
Seneca Army Depot Activity 
Romulus, New York 1454 1-5001 

SUBJECT: Ash Landfill Reactive Wall Treatability Study 
Quarterly Groundwater Sampling Results 
Seneca Army Depot Activity, Romulus, New York 

Dear Mr. Abso lom: 

In accordance with Paragraph 24.2 of the Federal Facilities Agreement for this project, Parsons Engineering 
Science (Parsons) is pleased to submit the results of the initial three rounds of groundwater monitoring, 
whi ch have been conducted as part of the Ash Landfill Reactive Wall Treatability Study. The treatability 
study wi ll include fo ur quarters of groundwater monitoring data and monthly water level measurements for 
one year. The first quarter of groundwater monitoring for the Ash Landfill Treatability Study was 
conducted between April 26 through 28, 1999; the second quarter was conducted on June 29, 1999; and the 
th ird quarter was conducted between September 28 and 29, 1999. Th is data has been validated . 

In addition, water level measurements were performed monthly at 18 monitoring wells at the Ash Landfill 
site. Figure I shows the locations of the monitoring wells. These monitoring wells include the 11 
monitoring wel Is associated with the reactive iron wall and six additional monitoring wells located 
upgradient of the wall and one monitoring well located just downgradient of the wall. The groundwater 
elevation measurements are summarized in Table 1. 

Groundwater samples were collected from 11 monitoring wells . The groundwater samples were analyzed 
for TCL VOCs, calcium, iron, magnesium, manganese, potassium, and the following indicator parameters: 
TDS, methane/ethane/ethene, nitrate/nitrite, alkalinity, sulfate, chloride, ferrous iron, and phosphate. All 
monitoring wells were sampled using the EPA Region II Low-Flow Groundwater Sampling Procedures. 
Tables 2 through 4 summarize the validated analytical results . 

One additi ona l, final round of groundwater monitoring is being completed thi s week and will be 
submitted to you along with the previous data, provided to you herein, as part of the final treatability 
study report. 

~ 
~PAASON S 



Mr. Absolom 
January 5, 2000 
Page 2 

Parsons appreciates the opportunity to provide you with this data . Should you have any questions, please 
do not hesitate to call me at (782) 401-2492 to discuss them. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

t-t.;!~r-
Project Manager 

cc : Dorothy Richards, CEI-IND-PM-ND 
Randall Battaglia, CENAN 
Keith Hoddinott, USACHPPM (PROV.) 
John Buck, AEC 
Don Williams, CEMRD 
Julio Vazquez, USEPA 
James Quinn, NYSDEC 

P:\pit\projects\seneca\irontrenc\correspondence\datalet.doc 



PARSONS ENGINEERING SCIENCE, INC . 

30 Dan Road • Canton. Massachusetts 02021 -2809 • (781 ) 401-3200 • Fax· (781 ) 40 1-2575 

January 5, 2000 

Mr. Julio Vazquez 
U.S . Environmental Protection Agency, Region II 
Emergency & Remedial Response Division 
290 Broadway, 18th Floor, E-3 
New York, NY 10007-1866 

Mr. James Quinn 
Bureau of Eastern Remedial Action 
Division of Hazardous Waste Remediation 
New York State Department of Environmental Conservation (NYSDEC) 
Room 208 
50 Wolf Road 
Albany, NY 12233-7010 

SUBJECT: Ash Landfill Reactive Wall Treatability Study 
Quarterly Groundwater Sampling Results 
Seneca Army Depot Activity, Romulus, New York 

Dear Mr. Vazquez/Mr. Quinn: 

In accordance with Paragraph 24.2 of the Federal Facilities Agreement for this project, Parsons Engineering 
Science (Parsons) is pleased to submit the results of the initial three rounds of groundwater monitoring, 
which have been conducted as part of the Ash Landfill Reactive Wall Treatability Study. The treatability 
study will include four quarters of groundwater monitoring data and monthly water level measurements for 
one year. The first quarter of groundwater monitoring for the Ash Landfill Treatability Study was 
conducted between April 26 through 28, 1999; the second quarter was conducted on June 29, 1999; and the 
third quarter was conducted between September 28 and 29, 1999. This data has been validated. 

In addition, water level measurements were performed monthly at 18 monitoring wells at the Ash Landfill 
site. Figure 1 shows the locations of the monitoring we lls. These monitoring wells include the 11 
monitoring wells associated with the reactive iron wall and six additional monitoring wells located 
upgradient of the wa ll and one monitoring well located just downgradient of the wall. The groundwater 
elevation measurements are summarized in Table 1. 

Groundwater samples were collected from 11 monitoring wells. The groundwater samples were analyzed 
for TCL VOCs, calcium, iron , magnesium, manganese, potassium, and the following indicator parameters: 
TDS, methane/ethane/ethene, nitrate/nitrite, alkalinity, sulfate, chloride, ferrous iron, and phosphate. All 
monitoring wells were sampled using the EPA Region II Low-Flow Groundwater Sampling Procedures. 
Tables 2 through 4 summarize the validated analytical results . 

~ 
~PARSON S 



Mr. Vazquez/Mr. Quinn 
January 5, 2000 
Page 2 

One additional , final round of groundwater monitoring is being completed this week and will be 
submitted to you along with the previous data, provided to you herein, as part of the final treatability 
study report. 

Parsons appreciates the opportunity to provide you with this data. Should you have any questions, please 
do not hesitate to call me at (782) 401-2492 to discuss them. 

Sincerely, 

. PARSONS ENGINEERING SCIENCE, INC. 

tfA_.~~~ 
~41Duchesneau, P.E. r 
Project Manager 

cc: Dorothy Richards, CEHND-PM-ND 
Randall Battaglia, CENAN 
Keith Hoddinott, USACHPPM (PROV.) 
John Buck, AEC 
Don Williams, CEMRD 
Stephen Absolom, SEDA 

P: \pit\projects\seneca\iron trenc\correspondence\datalet.doc 
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Table I 
·Seneca Army Depot Activity 

Ash Landfill Treatibility Study 
Groundwater Elevations - Month ly Measurements 

Elevation at April 28, 1999 May 28, 1999 June 28, 1999 July 29, 1999 

Monitoring Top of Ri ser Depth from Top Elevation of Depth from Top I Elevation of D~pth from Top Elevation of Depth from Top Elevation of 
-

Well (MSL) of Riser (ft) Water Level (ft) of Riser (ft) Water Level (ft) of Riser ( ft) Water Level (ft) ofRiser (ft) Water Level (ft) 

MWT-1 637.24 5.99 631 .25 5.50 631.74 6.37 630.87 8.06 629.18 
-- - - -- - - -

MWT-2 637.19 5.00 632.19 5.42 631. 77 6.35 630.84 8.06 629.13 
-- -- - ----- -·- - -

MWT-3 637.31 5.13 632.18 5.40 631.91 6.45 630.86 8.16 629.15 
- - - - ----- -- - - - - -

MWT-4 637.68 5.46 632.22 6.40 631.28 8.20 629.48 10.29 627.39 
- - - - ·-·- -- -- - - - - -- -

MWT-5 637.72 5.55 632.17 6.54 631.18 8.25 629.47 10.34 627.38 - - ·- - - ---- - --- - ---- - -
MWT-6 637.59 5.42 632.17 6.39 631.20 8.15 629.44 10.24 627.35 

- ·- - - - ---- - - --- ·------ --
MWT-7 638.34 6.10 632.24 7.25 631.09 9.58 628.76 11.77 626.57 

- - -· - - - -- ---- -- -- - - -
MWT-8 638.4 6.17 632.23 7.37 631 .03 9.68 628.72 11.87 626.53 

- - -· - - - - - - ----- - ·-

MWT-9 638.08 5.91 632.17 7.97 630.11 9.45 628.63 11.65 626.43 
- - - - --- -- -· - ·---

MWT-10 636.07 6.86 629.21 4.25 631.82 5.09 ,630.98 6.40 629.67 
--- - --· - - -- --·-· --- - ·--

MWT-11 635.9 2.41 633.49 4.45 631.45 7.30 628.60 8.55 627.35 
·-- - - - ---- - - - - - --------- - -- ·---

PT-24 636.4 4.56 631.84 5.19 631.21 6.54 629.86 8.31 628.09 
- - - - - -- -- - -- -- --·-· 

MW-29 637.31 5.76 631.55 6.79 630.52 8.80 628.51 dry dry 
- --- -· --·- - -·- -- -

MW-28 637.21 4.56 632.65 5.59 631.62 6.85 630.36 8.30 628.91 
- ~- --- - ~ . - -- - - - -- - --- - -~ ------ - -

MW-27 639.32 4.95 634.37 6.58 632.74 7.61 631.71 8.43 630.89 
- - - - -- -1- - -· -·-- ---- - ---- ---

MW-53 639.41 5.87 633.54 7.65 631.76 9.70 629.71 dry dry 
--- -- - - - - - -- ---

PT-17 640.14 4.54 635.60 7.44 632.70 9.58 630.56 dry dry 
-- - ·- - -- - - -

MW-30 640.32 5.02 635.30 8.60 631.72 dry dry dry dry 

p:\pit\projects\seneca\irontrenc\gwsum.xls Page I of2 



Table I 

Seneca Army Depot Activity 

Ash Landfill Treatibi lity Study 

Groundwater Elevations - Monthl y Measurements 

I Elevation at August 30, 1999 I September 27, 1999 I October 29, 1999 

Monitoring I Top of Riser Depth from Top I Elevation of Depth from Top Elevation of Depth fro m Top I Elevation of 

Well I (MSL) ofRiser (ft) I Water Level (ft) of Ri ser (ft) Water Level (ft) ofRiser (ft) Water Level (ft) 

MWT-1 637.24 9.05 628.19 7.92 629.32 6.26 630.98 

MWT-2 637. 19 9.00 628. 19 7.90 629.29 6.26 630.93 

MWT-3 63 7.3 1 9. 14 628.17 7.92 629.39 6.37 630.94 

MWT-4 637.68 11.25 626.43 9.96 627.72 7.57 630. 11 
-

MWT-5 637.72 11.36 626.36 10.00 627.72 7.66 630.06 
- -

MWT-6 637.59 11.21 626.38 9.90 627.69 7.52 630.07 
- - ·-· - - ·-

MWT-7 638.34 12.70 625.64 10.64 627.70 8.44 629.90 
- - - - -· - - - -

MWT-8 638.4 dry dry 10.78 627.62 8.54 629.86 
- -

MWT-9 638.08 12.60 625.48 10.58 627.50 8.25 629.83 
-

MWT- 10 636.07 7.55 628.52 6.50 629.57 5.25 630.82 
- -- ·- ·- ------

MWT- 11 63 5.9 8.95 626.95 7.14 628.76 5.52 630.38 
·- - -- -- - - -- ----

PT-24 636.4 8.20 628.20 8.04 628.36 6. 10 630.30 
- -· -- - - ----

MW-29 637.31 dry dry dry dry 8.00 629.31 
- - - - -- ---··-

MW-28 63 7.21 9.05 628.16 7.92 629.29 6.34 630.87 
- - -- -·--

MW-27 639.32 8.70 630.62 7.14 632. 18 6.60 632.72 

November 28, 1999 

Depth from Top Elevation of 

of Riser (ft) Water Level ( ft) 

5.53 631.7 1 

5.46 631.73 

5.59 631.72 
-

6.45 631 .23 
-

6.53 631.19 - -- -
6.4 1 631. 18 

- -- -· --
7.13 631.2 1 

-· -- - ---
7.22 631.18 

6.95 631.13 
-

4.36 631.7 1 
-·- --· ·- -· ·--

4.15 631.75 
- - - --- - - ·- -- --

5.04 631.36 
-- ---- -

6.79 630.52 
-·-- -- ·- -

5.5 631.71 
----- - ---

5.21 634.1 1 
- . - --- - ··---- - -- ----- - -- -· 

MW-53 639.4 1 10.00 629.4 1 9.88 629.53 8.7 1 630.70 7.61 631.80 
- ·- ---- - - -· - - ----- -- - -· -- -- -

PT- 17 640.14 I 1.00 629. 14 9.10 631.04 8.05 632.09 5.14 635.00 
---- -- . -- - - - -- --- -- f----- - --- ·---· - --- - -

MW-30 640.32 dry dry dry dry 9.57 630.75 7.27 633.05 

p:\pit\projects\seneca\irontrenc\gwsum.xls Page 2 of2 



Table 2 
Seneca Army Depot Activity 

Ash Landfill Treatibi lity Study 
Groundw:.:ter Sampling - Round I 

I
ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL 
MWT-1 i MWT-10 1 MWT-1 1 , MWT-2 r MWT-3 1 _ MWT-4 1 _ 

!GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 

I s 7 s 11.3 s 10 
8 7 8 l'1.3 8 10 

.TR2002 TR200I TR2000 TR2008 1 TR2007 TR2004 

_ _ NYSDEC 4/26/1999 4/26/1999 4/26/1999 _ ::_ 4/28/.!_~9 __ 4/27/1_99? _ 4/26/1999 
CLASSGA SA SA SA SA SA SA 

- STANDARD ASH TRENCH ASH TRENCH ASH TRENCH ASH TRENCH ASH TRENCH ASH TRENCH 

·- - - - - - - - - - ·- -
Volatil e Organic Compounds N N N N N N 
1, 1.1-Trichlorocthane --- UG/L 5 4 U I U I U - I U ·-+ --· - 2 U- - 3 U 
1.1.2,2-Tetrachloroethane - UG/L · - 5 4 U I U I U - --1~ - - - 2U-- - 3 U --
1. 1.2-Trichloroethanc UG/L - 4 U I U I U - - I U - - ------ 2 U-- 3 U -

• • -· ~ -

1. 1-Dichloroethane UG/L 5 4 U I !.J I U I U 2 U 3 U 
1.1-Dichloroethene UG/L 5 4 U I U I U I U 2 U 3 U 
1,2,4-Trichlorobenzene --UG/L- --=- 5 4 U I U I U __ I .!:'.__=~- ---2 U---· - - 3U-=-= 
1,2-Dibromo-3-chloropropane UG/L 4 U I U I U I U 2 U 3 U 
1,2-Dibromoethane - UG/L - - 4 U I U I U -· - I U --·--- 2 U - - 3 U - -
1,2-Dichlorobenzene - UG/L - 4.7 4 U I U I U - IU - 1-- -- -2 U - - 3 U -

1,2-Dichl~ oetha_~e -_-- UG/L- -_,-~ 5 4 U - I U I U - _ -- I U -=c-=-=-- 2 U =·- _ 3 U ~- _ 
1,2-Dichloropropane UG/L 5 4 U I U I U I U 2 U 3 U 
1,3-Dichlorobenzene - UG/L . - 5 4 U I U I U - I U - + - -·- -2 U--- - 3 U -

1.4-Dichl orobenzene - UG/L 4.7 41.J I U I U _ . - IQ--==--~ --- ·2u =_ _ 3 U ~ = 
Acetone UG/L 20 U 5 U 5 U 6 8 U 14 U 

- - - - - - -+--- -c------t----+--- --Benzene UG/L 0.7 4 U 0.7 J I U 0.7 J 0.4 J 3 U 
Bromochloromethane UG/L - -- - 4 U - I U I U ----- I U 2 U __ 3_U ___ -
Bromodichloromethane UG/L _,_ 4 U I U I U -- - - I U f--· 2 U ·- 3 U -· -

Bromoform UG/L ·= 4 U - I U I U ~ __ __J_..!:'._ _-=:--=- 3.:P=-=--__ - 3 U _ - . 
Carbon disulfide UG/L 4 U I U I U I 2 U 3 U 
Carbon tetrachloride -- UG/L - - 5 4 U I U I U - - -- l U - -- ~- -- 2 U--- --- 3 U - - -
Chlorobenzene UG/L - - --- 5 -- 4 U I U I U ·- • - - I U -- ->--·- 2 U --- 3 U -

Chlorodibromomethane - UG/L -- 4 U - I U I U - - I U --1- - 2U- 3 U --
Chloroethane - UG/L 5 - - 4 UJ I UJ I UJ - ·- I U - - c-.. -- 2 UJ - . 3 UJ ·- -
Chloroform -- UG/L - --7 - - 4U I U I U - I U 2 U ---~- - 3 -U - --
Cis-1 ,2-Dichloroethene--UG~ --5-- - - 73c- - 6 - --- I U 27 27 - - 49-- -- -
Cis.:-j ,3-Dichloropropene UG/L 5 4 U . -- - I U - I U - I U 2 U 3 U --·-
Ethylb;;;:;ie~ - - UG/L s 4 u I u I _u ____ - I u 2 u 3 u -- -
Methyl bromide UG/L --4 U I U - - --1 U I U 2 U 3 U 

Mcthylbutyl lcetorie UG/L 20 U 5 U 5 U 5 U 8 U 14 U --
Methyl chloride UG/L 5 4 UJ I UJ I UJ I U 2 UJ 3 UJ 

p:\pit\projects\seneca\irontmc\gwdata\data.xls 



Methyl ethyl ketone UG/L 
Methyl isobutyl ketone UG/L 
Methylene chloride UG/L 
Styrene UG/L 
Tetrach loroethene UG/L 
Toluene UG/L -
Total Xylenes UG/L -
Trans- 1,2-Dichloroethene UG/L -
Trans-1 ,3-Dichloropropene UG/L -
Trichloroethene UG/L 
Vinyl chloride UG/L 

Metals 
Calcium UG/L 
Iron UG/L 
Magnesium UG/L - -
Manganese UG/L 
Potassium UG/L 

-
Methane UG/L 
Ethane UG/L 
Ethene UG/L 
Su lfate MG/L 
Nitrate MG/L 
Chloride MG/L 
TDS MG/L - -
pH - - -- - -
Alkalinity MG/L -
Phosphate MG/L 

AS I I LANDFILL 
MWT-1 I 
GROUND WATER 
TR2002 

8i 
8 

NYSDEC 4/26/ 1999 
CLASS GA SA , 

STANDARD ASH TRENCH 

50 20 U 
20 U 

5 8 U 
4 U 

5 4 U 
5 4 U 
5 4 U 
5 4 U --
5 4 U -
5 23 -
2 4U -

122000 
300 403 1 -

13800 
300 13.2 1 

1460 1 

-
1.2 u -
2. 1 U --
2.5 U 

91.1 -
0.3 - . 

15.2 
438 --- -
7. 19 - ---· 
266 - - --

0.01 
-

p:\pitlprojects\seneca\irontmclgwdataldata.xls 

Table 2 
Seneca Army Depot Ac ti vi ty 

Ash Landfill Treatibi lity Study 
Groundwater Sampling - Round I 

ASH LANDFILL 
MWT-1 0 ! 
GROUND WATER 
TR200 1 

7 

7 
4/26/1999 

SA , 
ASH TRENCH 

5 U 
5 U 
2 U 
I U 
I U 
I U 
IU 
IU 
IU 
IU 
IU 

49900 
13100 1 
10600 

191 
1520 J 

4.5 
6.8 
2.5 U 

51.7 
<0.2 
11.5 
206 
7.54 -
113 

0.03 
-·--

I
' ASH LAN~FILL 
MWT-11 [ 
GROUN DWATER 
TR2000 

8 
8 

4/26/ 1999 
SA 
ASH TRENCH 

5 U 
5 U 
2 U 
I U 
I U 
I U. 
I U 
I U 
I U 
I U 
I U 

102000 
54.6 1 

12800 
78 

5600 

4. 1 
2. 1 U 
2.5 U 

49.7 
0.3 

11.5 - -
366 

--

•-- -

- - ·- -
--

- --

-

- ·-· --· 
7.26 ---
280 --

0.01 

ASH LANDFILL 
MWT-2 j 
GROUND WATER 
TR2008 

11.3 
11.3 

4/28/1999 
SA , 
ASH TRENCH 

5 U 
5 U 
2 U -
IU 
IU 

0.7 1 
·-

IU 
I U 
IU 
I - -
I U - -

- -
264000 
523000 1 

60800 
6260 

15100 

20 
8.3 
8.8 
82 

<0.2 
15 - -

269 -
7.83 -
378 -- ---- -
0.44 

ASH LANDFILL 
MWT-3 J 

GROUND WATER 
TR2007 

8 
8 

4/27/1999 
SA , 
AS H TRENCH 

SU 
8 U 
3 U 
2 U 
2 U 
2 U 
2 U 

-

---
2 U - - - -
2 U -
I 1 -
2 U - --

58000 
3600 1 

13000 
- -- - ~ 

61 1 
1900 1 

7. 1 
7.8 
9.3 

84.2 
<0.2 

- - - . -
15.6 - - - -
252 - -----
7.4 1 ----
107 

0.04 

ASH LANDFILL 
MWT-4 [ 
GROUND WATER 
TR2004 

10 
10 

4/26/1999 
SA , 
ASH TRENCH 

14 U 
14 U 
6 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
2 1 
3 U 

118000 
983 11 

14300 
37.1 
1860 11 

l.2 1U 2.1 U 
2.5 U 
106 
0.3 

21.5 
441 
7.16 
238 
0.04 



I 

1ASH LANDFILL 
MWT-5 I 
GROUND WATER 
TR2009 ' I 

I I.I 
I I.I 

NYSDEC 4/28/1999 
CLASS GA SA 

STANDARD ASH TRENCH 

Volatile Organic Compounds N 
I, I. I-Trichloroethane UG/L 5 IU 
1. 1.2,2-Tetrachloroethanc UG/L 5 I U 
I, 1.2-Trich loroethane UG/L I U 
1. 1-Dichloroethane UG/L 5 IU 
1.1-Dichlorocthene UG/L 5 IU 
1,2.4-Trichlorobenzene UG/L 5 IU 
1.2-Dibromo-3-chloropropane UG/L IU -
1.2-Dibromoethane UG/L IU -
1.2-Dichlorobenzene UG/L 4.7 IU 
1.2-Dichloroethane UG/L 5 IU 
1.2-Dichloropropane UG/L 5 IU 
1.3 -Dichlorobcnzene UG/L 5 IU 
1.4-Dichlorobenzcne UG/L 4.7 IU 
Acetone UG/L 7 -
Benzene UG/L 0.7 0.9 J 
Bromochloromethane UG/L IU 
Bromodichloromethane UG/L I U 
Bromoform UG/L I U 
Carbon disulfide UG/L I U 
Carbon tetrachloride UG/L 5 I U 
Chlorobenzcne UG/L 5 I U 
Chlorodibromomethane UG/L IU -
Chl oroethane UG/L 5 I U - -
Chl oroform UG/L 7 IU - -
Cis-1 ,2-Dich loroethene UG/L 5 0.7 J - -
Cis-l .J-Dichloropropen1:__ _ UG/L 5 IU - -
EthyJ benze:1e _ _ UG/L 5 IU ---- - -
Methyl br~mid~--- UG/L IU ----· --- ---
!"1e~yl butyl ketone UG/L 5 u 
Methyl chloride UG/L 5 IU 
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Table 2 
Seneca Arm y Depot Acti vit y 

/\sh Landfi ll Treat ibility Study 
Groundwater Sampling - Round I 

1
ASH LANDFILL ASH LANDFILL 

,MWT-6 I MWT-6 I 
GROUND WATER GROUNDWATER 
TR20 1 I TR2006 

10.5 10.5 
10.5 10.5 

4/28/ 1999 4/28/1999 
DU SA 
ASH TRENCH ASH TRENCH 

N N 
I U I U 
I U IU 
IU I U 
IU I U 
IU I U 
IU IU 
I U IU 
I U IU 
IU IU 
I U I U 
IU IU 
I U I U 
IU IU 
6 5 

0.7 J 0.7 J 
I U I U 
I U IU 
IU I U 
I U I U 
IU I U 
IU I U 
IU I U -
IU I U 
IU I U -
3 3 - - -
I U I U - ~ 

I U I U - - - - -
I u I u --·----- --
5 u 5 u 
IU 1 U 

ASH LANDFILL ASH LANDFILL ASH LANDFILL 
MWT-7 [ MWT-8 I MWT-9 I 
GROUND WATER GROUND WATER GROUND WATER 
TR2003 TR20 10 TR2005 ! 

11.5 11 .58 12.14 
I 1:5 11 .58 12. 14 

4/27/1999 4/28/ 1999 4/27/ 1999 
SA SA SA 
ASH TRENCH ASH TRENCH ASH TRENCH 

N N N 
22 U IU 2 U 
22 U I U 2 U 
22 U IU 2 U 
22 U IU 2 U 
22 U IU 2 U -
22 U I U 2 U 

-· -· 
22 u I U 2U 
22 u I U 2 U - - -
22 u I U 2 U 
22 u I U 2 U 
22 u I U 2 U 
22 U I U 2 U -
22 U I U 2 U 

11 0 u 16 II U .. f-

22 U IU 2 U -
22 u IU 2U 
22 U IU 2U 
22 U I U 2U -
22 U I U 2 U 
22 U I U 2U 
22 U IU 2 U 
22 u IU 2U 
22 UJ IU 2 UJ - -
22 U IU 2 U 
20 J I U 32 -
22 u I U 2 U 

- - -- - ·-
22 u IU 2 U -- -·-- --- - ·-- - -
22 U I u 2 U -- ---- - - -

110 U 5 u 11 u 
·- -

22 UJ IU 2 UJ 



Methyl ethyl ketone UG/L 
Methyl isobutyl ketone UG/L -
Methylene chloride UG/L -
Styrene UG/L 
Tetrach loroethene UG/L 
Toluene UG/L 
Total Xylenes UG/L 
Trans-1.2-Dichloroethene UG/L -
Trans-1 .3-Dichloropropene UG/L -
Trichloroethene UG/L 
Vinyl chloride UG/L 

Metals 
Calcium UG/L 
Iron UG/L 
Magnesium UG/L -
Manganese UG/L -
Potass ium UG/L 

Methane UG/L 
Ethane UG/L 
Ethene UG/L 
Sul fate MG/L 
Nitrate MG/L 
Chloride MG/L 
TDS MG/L - -
pl-I 
Alkalinity MG/L 
Phos_JJ_hate MG/L 

AS I I LANDl'ILL 

!MWT-5 I 
GROUND WATER 

1
TR2009 

I I I.I 

I I.I 

NYSDEC 1 4/28/ 1999 
CLASS GA SA 

STANDARD AS H TREN,Cl-1 

50 5 U 
5 U 

5 2 U 
J U 

5 J U 
5 0.3 J 
5 J U -
5 I U -
5 J U 
5 J U 
2 I U 

177000 
300 548000 J - -

74400 
300 50 10 

14200 

14 - · 
12 

8.7 -
107 

<0.2 -
23.4 --
219 -- --

9. 14 -- --· 
378 
0.06 

p:\pit\projects\seneca\irontmc\gwdata\data.xls 

-

Tahlc 2 

Seneca Anny Depot Acti vity 
Ash Land Iii I Treatibility Study 

Groundwater Sampling - Round I 

ASH LANDr-ILL AS H LANDl' ILL 
MWT-6 I MWT-6 [ 
GROUND WATER 
TR201 I 

GROUND WATER 

10.5 
10.5 

4/28/ 1999 

I 

DU , 
ASl-1 TRENCH 

5 U 
5 U 
2 U 
JU 
JU 
J U 
JU 
J U 
J U 
J U 
J U 

44000 
392 J 

4970 J 
169 

2080 J 

9.4 
13 

8.7 
108 

<0.2 
24.6 
2 19 

TR2006 , 

10.5 
10.5 

4/28/ 1999 
SA , 
ASH TRENCH 

5 U 
5 U 
2 U 
I U 
J U 
J U 
I U 
I U 
I U 
IU 
J U 

43800 
244 J 

4920 J 
170 

1910 J 

1.2 U 
2.1 U 
2.5 U 
11 3 

<0.2 
25.2 
219 -- -

8.8 1 8.72 -- . 

23 22 - - - -· 
0.05 0.05 

-

ASl-1 LANDl' ILL 
MWT-7 I 

I 

GROUNDWATER 
TR2003 

11 .sl 
11'.5 

4/27/ 1999 
SA , 
ASl-1 TRENCH 

11 0 U 
11 0 U 
44 U 
22 U 

22 U 
22 U 
22 U 
22 1u 
22 1:D 

430 
22 IU 

122000 
228 J 

14300 
22.5 

2030 J 

3.6 
2. 1 U 
2.5 U 

74.2 
0.4 

·-· 
8.7 

433 
7. 17 
304 

·-
-

- -

-- -- -- . 
0.02 

AS H LANDl' ILL 
MWT-8 [ 
GROUND WATER 
TR20 10 ' 

11.58 
11 .58 

4/28/ 1999 

SA , 
AS l-1 TRENCH 

5 U 
5 U 
2 U 
JU 
J U 
JU 

t-
IU 
IU 
i u - -
I U 

I 
IU 

I -

40200 
37300 J - -
9830 - -

416 - -
6250 

13 
13 
8 ,_ 

61.6 
<0.2 

7.6 
145 

---~l- ~~ 
0.26 

ASH LANDFILL 
MWT-9 I 
GROUND WATER 
TR2005 

12.14 
12.14 

4/27/1 999 
SA 

' ASH TRENCH 

II U 
I I U 
4 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U -

43 
2 U 

36200 
- iOIO JJ 
9520 
444 

160°11 

6.9 
14 
12 

47.2 
<0.2 
-

8.3 
174 

7.84 
97 

0.03 



I I IASII LANDFILL 

I 
I 

MWT- 1 1 

I GROUND WATER 
I 

:TR2023 
I 

8.1 
8. 1 

NYSDEC 6/29/ 1999 
CLASS GA SA 

STANDARD ASH TRENCH 

Volati le Orga nic Co mpounds N -
1. 1, I-Trichloroethane UG/L 5 2 UJ 
1. 1.2,2-Tetrachloroethane UG/L 5 2 U -
1. 1.2-Trichloroethane UG/L 2 U 
1. 1-Dichloroethane UG/L 5 2 U 
I, 1-Dichloroethene UG/L 5 2 U -
1.2,4-Trichlorobenzene UG/L 5 2 U -- -
1,2-Dibromo-3-chloropropane UG/L 2 U - -· 
1.2-Dibromoethane UG/L 2 U 
1.2-Dichlorobenzene UG/L 4.7 2 U 
1.2-Dichloroethane UG/L 5 2 UJ -
1,2-Dichloropropane UG/L 5 2 U -
1.3-Dichlorobenzene UG/L 5 2 U -
1,4-Dichlorobenzene UG/L 4.7 2 U 

·-
Acetone UG/L 4 J 
Benzene UG/L 0.7 2 U --
Bromochloromethane UG/L 2 U 

- UG/L 
- ----

Bromodichloromethane 2 U 
Bromofo rm UG/L 2 U -
Carbon disulfide UG/L 2 U -
Carbon tetrachloride UG/L 5 2 U 
Chlorobenzene UG/L 5 2 U 
Chlorodibromomethane UG/L 2 U 
Chloroethane UG/L 5 2 U 
Chloroform UG/L 7 2 U - - -
Cis-1 .2-Dichloroethene UG/L 5 32 ---- - -- -·-- -
Cis-1 ,3-Dic_!!Joropr~pene UG/L 5 2 U -
Ethyl benzene UG/L 5 2 u - --- -· -
Methyl bromide UG/L 2 u --- 8 --
Methyl butyl ketone UG/L UJ 
Methyl chloride UG/L 5 2 UJ 
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Table 3 
Seneca Army Depot Activity 

Ash Landfill Treatibility Study 
Groundwater Analys is - Round 2 

MWT-1 0 [ 
!AS H LANDFILL 
MWT-11 [ 

ASH LANDFILL 
MWT-2 i 

IASH LANDFILL 

GROUND WATER GROUND WATER GROUND WATER 
1TR2020 TR2029 TR202 1 

7 9.5 8 
7 9.5 8 

6/29/1999 6/29/ 1999 6/29/1999 
SA SA SA 
ASH TRENCH ASH TRENCH ASH TRENCH 

N N N 
I UJ I UJ I UJ 
J U JU I U 

-
JU I U IU 
JU J U J U 
JU IU JU 
J U IU IU -
JU I U I U -
J U J U IU 

-· 
J U I U I U 

-
I UJ I UJ I UJ 

-
J U J U I U -
J U JU IU 
IU JU IU 
3 J 5 U 5 -

0.9 J J U 0.6 J - -· 
JU J U I u 
I U IU IU 
I U IU IU 
I U I U IU - - -
I U IU IU 
IU JU JU 
J U J U I U 
J U IU JU 

- - - -· --
J U IU IU 

- ·--- -
0.7 J IU 6 -- - - - -----

I lJ I u IU -- -- - ---·-· 
I u I u IU ·-- - - - -
I u IU IU 

·-- - ·- --- -
5 UJ 5 UJ 5 UJ 
I UJ 

-- -
I UJ I UJ 

ASH LANDFILL ASH LANDFILL 
MWT-3 I MWT-4 

I 

GROUND WATER GROUND WATER 
TR2022 TR2025 

8 10 
8 10 

6/29/1999 6/29/ 1999 
SA SA 
AS H TRENCH ASH TRENCH 

N N 
-

I UJ 4 UJ - -
JU 4U -- - ·-
JU 4 U 
JU 4U 

; 
J U 4 U -- ·-· 
I U 4 U - -- -
IU 4U -- -- --
IU 4 U - - --
IU 4 U 

-· --
I UJ 4 UJ -
JU 4 U 

- -
IU 4 U 
IU 4 U 

- -
3 J 14 J 

. - - - - -
IU 4 U -- - -
I U 4U ·-
IU 4 U 
IU 4 U 
IU 4 U -
IU 4 U 
JU 4 U 
I U 4 U -
IU 4 U - - ---
IU 4 U - . - -

10 82 
·- - -· --

I u 4 U - -- - - - u -- -· --
I 4 U -
IU 4U --- ---
5 UJ 2 1 UJ --
I UJ 4 UJ 



I 
I 
I 
I 
I 
I 

NYSDEC 
CLASS GA 

STANDARD 

Methyl ethyl ketone UG/L 50 
Methyl isobutyl ketone UG/L 
Methylene chloride UG/L 5 -
Styrene UG/L 
Tetraehloroethene UG/L 5 
Tol uene UG/L 5 -
Total Xylenes UG/L 5 -- - - -
Trans-1.2-Dichloroethene UG/L 5 -
Trans-1 .3-Diehloropropene UG/L 5 
Trichloroethene UG/L 5 - - -
Vinyl chloride UG/L 2 - -

-
Metals 

-· -
Calcium UG/L -
Iron UG/L 300 -
M_agnesi_um UG/L -
Manganese UG/L 300 
Potassium UG/L 

Methane UG/L 
·-

Ethane UG/L 
Ethene UG/L 
Sulfate MG/L 

--·- •· 

Nitrate MG/L 
- -- - - - -

Chloride MG/L - --
TDS MG/L - . - - - ·----·--
pH . -

MG/L -
--- --

Alkalinity - --- -
Phosphate MG/L 
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ASI I LANDFILL 
MWT-1 I 
GROUND WATER 
TR2023 

I 

8.1 
8.1 

6/29/ 1999 
SA 
AS H TRENCH 

8 U 
8 U 
3 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
8 
2 U 

120000 
133 

13000 
31 

1590 J 

14 
2.1 U 
2.5 U 

60. 1 
<0.2 
12.7 
392 J 
7.19 

--· 
264 

-
<0.01 

Table 3 
Seneca Anny Depot Activity 

Ash Landfill Treatibi lity Study 
Groundwater Analysis - Round 2 

ASH LANDFILL ASH LANDFILL 
MWT-10 I MWT-11 I 
GROUND WATER GROUND WATER 
TR2020 TR2029 

7 9.5 
7 9.5 

6/29/1999 6/29/1999 
SA SA 
ASH TRENCH ASH TRENCH 

14 5 u 
5 U 5 U 
2 U 2 U 
IU I U 
IU IU 
IU I U 

-
IU I U 
IU I U 
IU IU 
I U I U 
IU I U 

·-

22700 107000 
1620 553 -
6500 16500 
44 .6 115 
1290 J 12300 

63 5.4 
10 2. 1 U 

2.5 U 2.5 U - -
0.7 60.5 

<0.2 <0.2 .. 
8 13 .8 - - -

113 J 405 J - --- - I-- ---

8.43 7.36 - - - f------ - -
65 280 --·-- - --

0.02 0.03 

IASl-1 LANDFILL ASH LANDFILL 1ASH LANDFILL 
MWT-2 j MWT-3 I MWT-4 I 
GROUND WATER GROUND WATER GROUND WATER 

TR2021 l TR2022 TR2025 

6/29/199: -

8 10 
8 10 

6/29/1999 6/29/ 1999 
SA SA SA 
ASH TRENCH ASH TRENCH ASH TRENCH 

7 5 21 U -
5 U 5 U 21 U -
2 U 2 U 8 U 

-

IU IU 4 U 
IU IU 4 U 
IU IU 4 U - - - - -
IU IU 4 U - - --- - - -
IU IU 4 U --
I U IU 4 U - - -- -- -
IU 0.8 J 2 J - - - - -
IU IU 4 U 

-· - ·- - - -

- - -
16300 47700 158000 -
14100 3190 21 J 

- - -· -
6080 6820 18300 - - -

165 . 467 5.2 J 
1580 J 2750 J 1880 J - -

- -
310 180 1.2 U -

12 9.5 2.1 U - -
10 2.5 U 2.5 U -

5.8 31.9 163 
<0.2 <0.2 0.3 -
II.I 12.8 _. 31.7 

85 J 223 J 577 J - ·- - - -
9.1 7.68 7.14 - - ---e- ·- ·-· -
48 140 240 

~ ---
0.17 0.11 <0.01 



Volatile Organic Compounds 
I. I. I-Trichloroethane UG/L 
1.1.2.2-Tetrachloroethane UG/L 
1. 1.2-Trichloroethane UG/L 
1. 1-Dichloroethane UG/L 
1.1-Dichloroethene UG/L 
1.2.4-Trichlorobenzene UG/L 
1.2-Dibromo-3 -c~ loropropane UG/L 
1.2-Dibromoethane UG/L 
1.2-Dichlorobenzene UG/L -
1.2-Dichloroethane UG/L 
1.2-Dichloropropane UG/L 
1.3 -Dichlorobenzene UG/L 
1.4-Dichlorobenzene UG/L 
Acetone UG/L 
Benzene UG/L 
Bromochloromethane UG/L 
Bromodichloromelhane UG/L 
Bromoform UG/L 
Carbon disulfide UG/L 
Carbon tetrachloride UG/L 
Chlorobenzene UG/L 
Chlorodibromomethane UG/L 

-
Chloroethane UG/L 

- - -
Chloroform UG/L - --- -- -
Cis-1.2-Dichloroethene UG/L 

NYSDEC 

Table 3 
Seneca Army Depot Acti vity 

Ash Landfill Treatibility Study 
Groundwater Analys is - Rou nd 2 

1ASH LANDFILL 

I
MWT-5 
GROUNDWATER 
TR2024 , 

10
1 

10 
6/29/1999 

ASH LANDFILL 

JMWT-6 i 
1 ~:~~~D WATER 

10 
10 

6/29/ 1999 

I 

CLASS GA ISA 
STANDARD ASH TRENCH 

SA , 
ASH TRENCH 

N N 
5 I UJ I UJ 
5 IU IU 

I U I U 
5 0.7 J J U 
5 JU I U 
5 J U J U 

J U JU 
JU I U 

4.7 JU IU 
5 I UJ I UJ 
5 J U I U 
5 J U I U 

4.7 JU JU 
3 J 3 J 

0.7 0.8 J 0.7 J 
JU I U 
JU IU 
JU I U 
IU IU 

5 JU IU 
5 IU I U 

IU I U 

5 I U IU 
7 IU I U ---
5 20 17 

- - -----•-I- - - - f- - -·---
Cis::_1,3-Dich~roprop_:nt:_ __ UG/L 5 I U I u - - ·-·- - - - -
~thyl benzene UG/L 5 1 ~ I u - --· -- . - -- -
Methyl bromide UG/L 1 u 1 U - --- ---- -
Methyl butyl ketone UG/L 5 UJ 5 UJ -~ 
Methyl chloride UG/L 5 1 UJ I UJ 
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ASH LANDFILL 
MWT-7 I 
GROUND WATER 
TR2026 

10 
10 

6/29/ 1999 

SA , 
ASH TRENCH 

N 
31 UJ 
31 U 
31 U 
31 U 
31 U 
31 U 
31 U 
31 U 
31 U 
31 UJ 
31 U 
31 U 
31 U 

140 J 
31 u· 
31 U 
31 U 
31 U -
31 U 
31 U 
31 U 
31 U 

-

3 1 U 
3 1 U -
32 ---
31 u -----
31 u 

ASH LANDFILL 
1MWT-8 I 
1GROUND WATER 
TR2030 1 

10 
10 

6/29/ 1999 

SA , 
ASH TRENCH 

N 
2 UJ 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 UJ 
2 U 
-

2U 
2U 
4 J 
2 U 
2U 
2 U 
2 U 
2U 
2 U 
2 U 
2 U 
--· 
2U 
2 U -

42 ----
2 U 

---· - ->-

2 U -- - ----- - f-31 U 2U 
160 UJ 8 UJ 

31 UJ 2 UJ 

AS H LANDFILL 
MWT-9 
GROUND WATER 
TR2027 

12 
12 

6/29/ 1999 
SA 
ASH TRENCH 

N 

_ ,_ -

8 UJ 
8 U 
8 U 
8 U 
8 U 
8 U 
8 U 
8 U 
8 U 
8 UJ 
8 U 
8 U 
8 U 

24 J 
8 U 
8 U 
8 U 
8 U 
8 U 
8 U 
8 U 
8 U 
8 U 
8 U 

150 
SIU 

- 1- - : ~ 

42 IUJ 
SIUJ 

-



.. I 

NYSDEC 
CLASS GA 

-
·STANDARD 

Methyl ethyl ketone UG/L 50 
·-

Methyl isobutyl ketone UG/L 
Methylene chloride UG/L 5 
Styrene UG/L 
Tetrachloroethene UG/L 5 
Toluene UG/L 5 
Total Xylenes UG{L 5 
Trans-!} -Di ch loroethene UG/L 5 
Trans-1 ,3-Dichloropropene UG/L 5 
Trichloroethene UG/L 5 
Vinyl chloride UG/L 2 

-

.. 
Meta ls 
Calci um UG/L 
Iron UG/L 300 -----
Magnesium UG/L - -
Manganese UG/L 300 -
Potass ium UG/L 

Methane UG/L 
Ethane UG/L 

- .. 
Ethene UG/L 
Su lfate MG/L -
Nitrate MG/L --
Chloride MG/L -· ·- -
TDS MG/L - ---- -
pH -- ·- -- --- - - -
Alkalinity MG/L - - - .. 

Phosphate MG/L 

p:lpitlprojectslsenecalirontrenclgwdataldata.xls 

Tahle 3 
Seneca Army Depot Activ ity 

Ash Landfil l Treatibi lity Study 
Groundwater Analys is - Round 2 

( SH LANDFILL ASH LANDFILL 
MWT-5 J MWT-6 I 
GROUND WATER GROUNDWATER 

ITR2024 I TR2028 
I 

10 10 
10 10 

6/29/ 1999 6/29/1999 
SA SA 
ASH TRENCH ASH TRENCH 

5 U 5 U 
5 U 5 U 
2 U 2 U 
IU IU 
IU I U 
IU I U 
IU I U 
I U I U 
IU IU 
IU I U 
I 0.7 J 

30500 39700 
207 145 

15200 6270 
49.8 240 
14 10 J 1780 J 

41 1.2 U 
13 2.1 U 

-
16 2.5 U 

95.1 86.2 
<0.2 <0.2 
31.3 29.9 -- -
233 J 20 1 J -
9.5 8.6 - - -
13 25 

- - -
O.Q3 0.03 

'ASH LANDFILL ASH LANDFILL 'ASH LANDFILL 
MWT-7 ! MWT-8 

I 
IMWT-9 

GROUN D WATER GROUND WATER GROUNDWATER 
TR2026 TR2030 

I 

I TR2027 
10 10 12 
10 10 12 

6/29/ 1999 6/29/1999 6/29/1999 
SA SA SA 
ASH TRENCH ASH TRENCH ASH TRENCH 

160 U 8 U 42 U --
160 U 8 U 42 U 
63 U 3 U 17 U 
31 U 2 U 8U 
31 U 2 U 8 U 
31 U 2 U 8 U -
31 U 2 U 8 U 

- - - - -
31 U 2 U 8 U - -
31 U 2 U 8 U 

·-
530 J 2 U 52 -

31 U I J 8 U -
- -

-
153000 23900 87200 

58.2 J 1090 7800 
17700 16300 17000 .. 

17.7 97.9 1280 
1820 J 1430 J 1870 J 

5.8 6.2 18 
II 18 13 
18 20 16 

124 88 .6 103 
0.6 <0.2 <0.2 -

12.5 14.6 13 .9 
53 I J 194 J 35 1 J - - -- - - - - - -
7.06 9.22 7.34 - -- -
288 46 184 - - ------- - -

<.01 0.02 0.02 



Volatile Organic Compounds 
I, I. I-Trichloroethane I UG/L 
1.1.2.2-Tetrachloroethane 
1.1 .2-Trichloroethane 
1.1-Dichloroethane 
1.1-Dichloroethene 
1.2.4-Trichlorobenzene 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

1.2-Dibromo± chloropropane I U_G/L 
1.2-Dibromoethane UG/L 
1.2-Dichlorobenzene 
1.2-Dichloroethane 
1.2-Dichloropropane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 

00~ 
UG~ 
UG~ 
UG~ 
UG~ 
UG~ 
UG~ 
UG~ 
00~ 

I
ASH LANDFILL 
MWT-1 I 
GROUND WATER 
TR2040 

9 

9 

NYSDEC 1 9/28/ 1999 
CLASS GA SA 

ST ANDA RD ASH TRENCH 

5 
5 

5 
5 
5 

4.7 

5 
5 
5 

4.7 

0.7 

N 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5 UJ ~,u 
IU 
IU 

Bromofonn u91L j j I ju 
UG~ I U 
UG/L 
UG/L 
UG/L 
UG/L 

5 
5 I IU IU 

IU 
1 IUJ 

Table 4 
Seneca i\rmy Depot Activity 

Ash Landfill Treatibility Study 
Groundwater Analysis - Round 3 

!
ASH LANDr-lLL 
MWT-11 i 

II GROUND WATER 
TR2050 

ASH LANDFILL 
MWT-10 \ 
GROUNDWATER 
TR2049 

0 
0 

9/29/1 999 

8 
8 

9/28/1999 
SA , SA , 
ASH TR ENCH ASH TRENCH 

N 
IU 
IU 
I U 
IU 
IU 
IU 
I U 
IU 
IU 
IU 
IU 
IU 
IU 
5 UJ 
IU 

N 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

15 UJ 
I 

I U I U 
I U I U 
I U I U 
I U I U 
I U I U 
I U I U 
I U I U 

ASH LANDFILL 

IMWT-2 \ 
GROUND WATER 
TR204I ' 

8.5 
8.5 

9/28/1999 
SA , 
ASH TRENCH 

N 
IU 
IU 
IU 
IU 
IU 

ASH LANDFILL 
MWT-3 \ 
GROUNDWATER 
TR2042 

9.1 
9.1 

9/29/ 1999 
SA , 
ASH TRENCH 

N 
IU 
IU 
IU 
IU 
IU 

I U - , - I IU 
IU 
IU 
I IU 
I IU 
I IU 
l lU 
I IU 
6 IUJ 

0.8 11 

JIU _ I -

IU 

I IU IU 
IU 
I IU 
I IU 

I IU IU 
IU 
IU 
IU 
IU 
IU 
5 W 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU - - - - -----

1 W IW IW 

Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chlorofonn UG/L 7 I U I U I U I -U - -

I UJ 
IU 

ASH LANDFILL 
MWT-4 

1 

GROUND WATE R 
TR205I 

0 
0 

9/29/ 1999 
DU , 
ASH TRENCH 

N 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 

JU 
14 UJ 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 UJ 
3 U 

39 Cis-1.2-Dichloroethene UG/L - - 5 - -- 6 - I U- I U - -0.6 J-- - -- -- 2 
Cis-1 .3-Dichlorop~o~ne - - UG/L - --5-- - - - , U - -, U- --- - IU -- -· I U - -- I U - -- - -- -
Ethyl .be11Ze11e -- - UG/L - 5 ----- I U -- 1 1.J ____ - ,u----- JU ~-- JU ____ -- 3U 

3 U 

Methyl bromide - UG/L ----- --, uT -- 1 UJ ---- - --- IUJ - 1 UJ -- -- 1 UJ -- 3 u 
Methyl butyl ketone UG/L - 5 u - --5 u-- -·s u --- 5 u 5 u 14 u 
Methyl chloride UG/L - - 5 I U - --- I UJ I UJ I U I U 3 UJ 

p:lpitlprojectslsenecalirontrenclgwdataldata.xls 



I 

NYSDEC 
CLASS GA 

STANDARD 

Methyl ethyl ketone UG/L 50 
Methyl isobutyl ketone UG/L 
tvlethylene chloride UG/L 5 
Styrene UG/L 
Tetrachloroethene UG/L 5 
Toluene UG/L 5 

- -
Total ~yle~es -· UG/L 5 
Trans-1 ,2-Dichloroethene UG/L 5 
! rans-1 ,3-Dichloropropene UG/L 5 

·- -
Trichloroethene UG/L 5 -
Vinyl chloride UG/L 2 

·-

Metals 
-

Calcium UG/L -
Iron UG/L 300 - -· - -- -· 
Magnesium UG/L 
Manganese UG/L 300 -
Potass ium UG/L 

Methane UG/L 
q 

Ethane UG/L 
Ethene UG/L - -
Sulfate MG/L --
Nitrate MG/L -- -- --
Chloride MG/L 

-·- --
TDS MG/L - - - ----
pH 

-· -----
~ lkalini ty MG/L 

~h~spha~e MG/L - --
Ferrous Iron MG/L 

p:\pit\projects\seneca\irontrenc\gwdata\data.xls 

1ASI I LANDFILL 
IMWT-1 
GROUND WATER 
TR2040 

9 
9 

9/28/ 1999 
SA 
ASH TR ENCH 

5 UJ 
5 U 
2 U 
I U 
IU 
IU 
IU 
IU 
IU 
2 U 
I U 

117000 J 
906 J 

12500 
21.4 
1960 J 

110 
2.1 u 
2.5 u 

46.3 
0.2 

10.9 
332 -- - -
7.27 - - - -
254 - --- --- -
0.06 ----

Table 4 
Seneca Anny Depot Activity 

Ash Landfil l Treatibility Sllldy 

Groundwater Analys is - Round 3 

ASH LANDFILL ASH LANDFILL 
iMWT-11 [ MWT-10 I 
GROUND WATER GROUND WATER 

I 

TR2050 TR2049 
0 8 
0 8 

9/29/1999 9/28/1999 
SA SA 
ASH TRENCH ASII TRENCH 

5 UJ 6 UJ 
5 U 5 U 
2 U 2 U 
IU IU 
IU IU 
IU 0.3 J -
IU I U 
IU IU 
IU IU 
IU IU -
IU ! U 

149000 J 7610 J 
4700 J 11 70 J 

-· 
24900 1490 J 

312 17 .7 
17100 1200 J 

2.1 2300 
2.1 U 2.1 
2.5 U 2.5 u 
98 0.4 

<0.2 <0.2 -
14.5 8.4 -
547 38 ---

7.03 9.7 
- - --·--

426 26 ---- -- -
13 0.05 

·-- - ---
2.55 

ASH LANDFILL ASH LANDFILL 
1
ASH LANDFILL 

MWT-2 I IMWT-3 I MWT-4 I 
GROUNDWATER GROUNDWATER GROUND WATER 
TR2041 TR2042 TR2051 

8.5 9.1 0 
8:5 9.1 0 

9/28/1999 9/29/ 1999 9/29/1999 -
SA SA DU 
ASH TRENCH ASH TRENCH ASH TRENCH 

5 UJ 5 UJ 14 UJ 
5 U 5 U 14 U - -
2 U 2 U 6 U - -
IU IU 3 U 
IU IU 3 U 

0.2 J I J:!_ 3 U - - -
I u IU 3 U - - - -
I u IU 3 U -
I I)_ IU 3 U - - ·-
l u l ~ 3 U - -
!U !U 3 U -

20000 J 146000 J 90100 J - - -
1420 68500 117 

·- - - -
9260 25500 96 10 

- -· 
54 .6 1780 21.8 -

3180 J 19900 1720 -
-

200 72 l 10 
2.1 U 2.1 U 2. 1 U -
2.5 U 2.5 U 2.5 U 

58 .7 78.4 61. 1 
0.3 <0.2 0.2 - - -

11.2 11.9 26 
121 32 1 275 

-- -· -· 
9.15 7.5 7.42 

- -· - -·--·------·-·- -- -
34 168 168 ·---- --~ -- -

0.09 0.05 0.01 -- - - -
0.1 



NYSDEC 

ASH LANDF ILL 
MWT-4 

1 

GROUND WATER 

TR2043 I 
11 
II 

9/29/ 1999 

CLASS GA ISA 
ST ANDA RD ASH TREN,CH 

Volati le Organic Co~pou nds 

I. I . I-Trichloroethane I UG/L 
1.1.2.2-Tetrach loroethane UG/L 
1.1.2-Trichloroethane UG/L 
1.1-Dichloroethane UG/L 

1, 1-Dichloroethene [ G/L -·- ·- ---
1.2.4-Trichlorobenzene UG/L 
1.2-Dibrom?-3-chlo_r:opropane UG/L 
1,2-D!brom_o_ethane UGj L 
1.2-Dichlorobenzcne UG/L 
1,2-Dichloroethane __ 
1.2-Dichlor_?propane __ 
1,3-Dichlorobcnzene 
1,4-Dichlorobenzene 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 

UG~ 
00~ 
UG~ 
u~ 
UG~ 
UG~ 
UG~ 
UG~ 
00~ 
UG~ 
UG~ 
00~ 
00~ 
00~ 
UG/L - -- - --

Cis-1.2-Dichloroethenc UG/L 

5 
5 

5 
5 
5 

4.7 
5 
5 
5 

4.7 

0.7 

5 
5 

7 

N 

5 - -t -

Cis-1 ,3-Dichloropropene - UG/L - - 5 

~J benzene -=--= UG/L __ 5 - -
1 :Meth~ _bromide_ ----t-U_G_/_L ___ +------t-

Methyl butyl ketone UG/L 
Methyl chloride UG/L 5 
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3 U 
3 U 
3 U 
3 U 

3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 

14 R 

3 U 
3 U 

3 U 

3 U 

3 U 
3 U 

3 U 
3 U 
3 UJ 
3 U 

40 
3 U -· - --- -
3 U 
3 UJ 

14 U 
3 IUJ 

Tahlc 4 
Seneca Army Depot Activity 

Ash Landfill Treatibility Study 
Groundwater Analysis - Round 3 

ASH LANDFILL ASI I LANDFILL 

1MWT-4 I 
1

GROUND WATER 
MWT-4 [ 

' TR2043MS 
II I 
II 

9/29/ 1999 

SA , 
ASH TRENCH 

N 
I U 
IU 
5 
I U 
IU 
5 

IU 
5 
I U 
5 
5 
I U 
4 
2 J 
5 
I U 
IU 
4 

IU 
4 

I U 
I U 
IU 
11u 

14 
5 
J IU 

-- il0 
JIU 

I 

GROUND W AlER 
TR2043MSD 

II 
II 

9/29/1999 

SA , 
ASH TRENCH 

N 
IU 
I U 
4 
I U 
I U 
5 
I U 
5 
I U 
5 
5 
I U 
4 
SU 
5 
I U 
IU 
4 
I U 
4 
IU 
I U 

' l!:J IU 
14 
4 
,!u 
~\0- ----
I IU 

1
ASH LANDFILL 
MWT-5 ' 

k ROUND WATER 
ITR2044 

II 
1·1 

9/28/1999 

SA , 
ASH TRENCH 

N 
I U 
I U 
I U 

0.5 J 
I U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
I U 
6 UJ 

0.6 J 
IU 
I U 
IU 
IU 
I U 
I U 
IU 
I UJ 

' 
' 

ASH LANDFILL 
MWT-6 I 

GROUND WATER 
TR2045 

1 
11.7 
11.7 

9/29/ 1999 

SA , 
ASH TRENCH 

N 
I U 
I U 
I U 

0.4 J 
I U 
I U 

-'lu I U 

'lu I •• - I U 

'lu I U 
IU 

- I -· --· -5/UJ 
0.4 J 

IU 
I U 
I U 
I U 
IU 
I U 
I U 
I UJ 
I IU --t~~-----+- _J_: lu --

-- :101 I 
JIU 
l lUJ 

SIU SIU 
I IU I IUJ 

ASH LANDFILL 
MWT-7 I 

!GROUND WATER 
TR2046 

12.6 
12.6 

9/28/ 1999 

SA , 
ASH TRENCH 

N 
40 U 

40 U 

40 U 
40 U 

40 U 

40 U 

40 U 

40 U 
40 U 

40 U 
40 U 
40 U 

40 U 
200 R 
40 U 

40 U 

40 U 
40 U 
40 U 
40 U 

40 U 
40 U 

40 UJ 
40 U 

25 J 
40 U 
40 U 

40 UJ 
200 1u 
40 IUJ 



I I 

NYSDEC 
CLASS GA 

STANDARD 

Methyl ethyl ketone UG/L 50 --
Methyl isobutyl ketone UG/L 
Methylene chlori de UG/L 5 
Styrene UG/L 
Tetrach I oroethene UG/L 5 
Tol uene UG/L 5 -
Total Xylenes UG/L 5 --
Trans-1.2-Dichloroethene UG/L 5 -
Trans-1 ,3-Dichl oropropene UG/L 5 
Trichloroethene UG/L 5 

-
Vinyl chloride UG/L 2 -

--
Metals 
Calcium UG/L 

-
Iron UG/L 300 
Magnesium UG/L 

- ·-
Manganese UG/L 300 -
Potass ium UG/L - -

Methane UG/L 
Ethane UG/L 
Ethene UG/L 
Sul fa te MG/L 

-· 
Nitrate MG/L - - - -
Chloride MG/L 

"ifotL 
- - -

TDS 
- -- - ~- -

p'::!_ - --- . ---· 
~_!!<a linity MG/L --·--- f- --
~hosphate _ MG/L -----
Ferrous Iron MG/L 
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AS I I LANDFILL 

iMWT-4 \ 
, GROUND WATER 
TR2043 

11 
II 

9/29/1999 
SA 
ASH TRENCH 

14 UJ 
14 U 
6 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 

90 I 00 J 
92.6 J 

98 10 
19 .4 
1750 J 

140 
2.1 U 
2.5 U 

54.2 
0.2 

25 .3 
268 
7.5 -- -
136 

·- -----
0.0 1 ·- -· -- - -- -

Tahl c 4 
Seneca Army Depot Acti vity 

Ash Landfill Trcat ibility Study 
Groundwater Analysis - Round 3 

AS H LANDFILL 1ASH LANDFILL 
MWT-4 I IMWT-4 I 
GROUND WATER \GROUND WATE R 
TR2043MS: TR2043MSD 

11 II 
II II 

9/29/1999 9/29/1999 
SA SA 
ASH TRENCH ASI I TRENCH 

5 U 5 U 
5 U 5 U 
2 U 2 U -
I U IU 
5 5 
I U IU 

-
IU IU -
IU IU 
IU IU 
5 5 

•-

4 4 

- -
- -

-

- -

-

- - ---
- f- -- --

- - - - f----f-•-

- - ----r- -· -- ------
--·-- --- ----

ASH LANDFILL ASI-I LANDFILL ASI-I LANDFILL 
MWT-5 I MWT-6 I MWT-7 
GROUN DWATER GROUND WATER I GROUND WATER 
TR2044 TR2045 1TR2046 

II 11 .7 12.6 
II 11 .7 12.6 

9/28/ 1999 9/29/1999 9/28/ I 999 -
SA SA SA 
AS I-I TRENCH ASH TRENCH ASH TRENCH 

5 UJ 5 UJ 200 UJ - - - -
5 U 5 U 200 U -
2 U 2 U 80 U -
I U IU 40 U 
IU IU 40 U 
IU I U 40 U 

- - - -
IU IU 40 U - - -· 
IU I U 40 U --
IU I U 40 U . - -- -
IU I U 480 

- -·- - -
IU I U 40 U 

·- - -
- -·-

-
11 900 J 37100 J 158000 J -

565 1150 J 109 J 
6090 ~ ~ 901 17800 

-· -
32.2 . 91.6 28.2 -
1760 J 2480 J 2180 J 

-

-
750 63 1.2 
2.3 2.1 U 2.1 U 
4.2 2.5 U 2.5 U 

25.9 46.5 111 --
<0.2 <0.2 0.4 -
18. 1 19.2 14.1 ·-

84 149 536 - -
9.56 7.81 7.18 - r-

,_ ____ ---- -
34 69 336 - ~ --- - -- - --- -·• -· -

0.03 0.05 <.01 -- - ~-- - -- -- - --
0.13 
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Volatile Orga nic Com pou nds 
I, I, I-Trichloroethane I UG/L 
I, 1,2,2-Tetrachloroethane 
I, 1,2-Tri chloroethane 
1.1-Dichloroethane 
I, 1-D_ichl c_,_ roethene 

UG/L 
UG/L 
UG/L 
UG/L 

1,2,4-Trichlorobenzene UG/L - - -
1,2-Di~romo-3-chloropropanc UG/L 
1.2-Dibromocthane UG/L 
1.2-Dichlorobcnzenc UG/L - -
1,2-!)i01oroethane 
1.2-_!) ichlorc_,_propane 
1.3-Dichlorobenzcnc 
1,4-Dichlorobenzenc 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzcne 
Chlorodibromomethane 
Chlorocthane 
Chlorofonn 
1--- -- -

Cis-1 ,2-Dichlor~_t:the~:._ _ 
,Cis-1 ,3-Dichloropropene _ 
Ethyl benzene __ 
Methyl b_r_<?mide_____ __ 
Methyl b_utyl ketone 
Methyl chloride 

00~ 
00~ 
00~ 
00~ 
00~ 
00~ 
00~ 
00~ 
00~ 
UG~ 
00~ 
UG~ 
UG~ 
00~ 
UG~ 
um 
00~ 
UG/L 
UG/L 
UG/L 
UG~ 

Table 4 
Seneca Army Depot Activity 

Ash Landfill Treatibility Study 
Groundwater Analys is - Round 3 

/\SH LANDl' ILL 

I IMWT-8 
GROUND WATER 
TR2047 

I 1 81 
11 .8 

NYSDEC 1 9/28/1999 
CLASS GA SA 

STANDARD ASH TRENCH 

5 
5 

5 
5 
5 

4.7 
5 
5 
5 

4.7 

0.7 

5 
5 

5 
7 
5 
5 

I _ 5 __ _ 

N 

- -

IU 
I U 
I U 
I U 
I U 
I U 
I U 
IU 
IU 
I U 
I U 
IU 
I U 
5 UJ 

0.3 J 
IU 
I U 
I U 
I U 
I U 
I U 
I U 
I UJ 
IU 
7 
I U 
IU 
I UJ 

- --
-

----
5 U 

5 I U 

ASH LANDl'ILL 

IMWT-9 
GROUN D WATER 

!rn204s 
I 

13.5 
13'.5 

9/29/1999 
SA 
ASH TRENCH 

N 
4 U 
4 U 
4 U 
4 U 
4 U 
4U 
4 U 
4 U 
4U 
4 U 
4 U 
4 U 
4 U 

20 R 
4 U 
4U -
4 U 
4U 
4U 
4U 
4 U 
4 U 
4 UJ - -
4U 

- - -
38 -
4U - ---
4U 
4 UJ 

--·-
20 U 

4 UJ 



Methyl ethyl ket.<!_Tle _ 
Methyl isobutyl ~etone 
Methylene chloride 
Styrene 
Tetrach loroethene 
Toluene 
Total ?Sy len:s __ 
Trans-1 .2-Dich loroethene - -- - -

Trans- 1,3-Dichloropropene 
Trichloroethene 
Vinyl chloride 

Metals 
Calcium 
Iron 

-
Magnesium -
Mang~ese 
Potass ium 

Methane 
Ethane 
- -
Ethene 
Sul fate 
Nitrate 
Chloride 

-
TDS 
_el-I __ - -
Alkalinit)'. _ --
Phosphate __ 
Ferrous Iron 

p:\pit\projects\seneca\i rontrenc\gwdata\data.xls 

Tab le 4 
Seneca /\rmy Depot Acti vity 

Ash Land fi ll Trcat ibility Study 
Groundwater Analys is - Round 3 

/\SH LANDFILL 
I MWT-8 I 

GROUN D WATER 
TR204 7 

' 11 .8 
11.8 

NYSDEC 9/28/1999 
CLASS GA SA 

STAN DARD ASH TRENCH 

UG/L 50 9 UJ 
·-

UG/L 5 U 
UG/L 5 2 U 
UG/L I U 
UG/L 5 I U 
UG/L 5 I U. 
UG/L 5 I U 
UG/L 5 I U 
UG/L 5 I U -
UG/L 5 I U 
UG/L 2 I U 

UG/L 13500 J 
UG/L 300 6590 
UG/L 12600 
UG/L 300 120 
UG/L 2020 J 

UG/L 74 
UG/L 3. 1 . 
UG/L 8.8 
MG/L 48.5 
MG/L <0.2 -
MG/L 10.9 

- -- ---
MG/L 120 - - - -

9.4 
-·- -- . - -·---

MG/L so 
I- --c------
MG/L 0.04 ,-, ____ 

·- ----·-
MG/L 

AS H LANDFILL 
MWT-9 
GROUND WATER 
TR2048 

13.5 
13:5 

9/29/ 1999 
SA 
ASH TRENCH 

20 UJ 
20 U 
8 U 
4 U 
4 U 
4 U 
4 U 
4 U 

-
4 U 

56 
4U 

46700 J 
889 J 

11 500 -
538 

2870 J 

120 
7.4 
15 

44.6 
<0.2 

-
12.2 -
194 -

7.68 - -----
132 ------ -

O.o3 -
0.62 
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PARSONS ENGINEERING SCIENCE, INC. • 30 DAN ROAD • CANTON, MA 02021 

., FACSIMILE COVER SHEET 

To: Mr. Steve Absolom 
Company: SEDA 

Phone: (607) 869-1309 
Fax: (607) 869-1362 

From: M. Duchesneau 
Company: Parsons Engineering Science 

Phone: (781) 401-2492 
Fax: (781) 401 -2043 

Job No.: 34978 

10 
Date: February SJ, 1999 

Pages including this 
cover page: 22 

Steve: 

;:-J 
/1>4 LF 

~A--l,B· 

Please see the attached responses to USEPA and NYSDEC comments on the TreatabilitY 
Study Work Plan for the Zero Valence Iron Continuous Reactive Wall. The revised document 
will be forwarded to you in the next few days. 

Please call me if you have any questions. 

Mike. 

Olli 10/1/94 

1 / 1 2 



FEB-10-99 10 : 22 FROM:PARSONS ENG. SCI. ID : 7814012043 

PARSONS INFRASTRUCTURE & TECHNOLOGY GROUP INC, 

30 Dan Road• Canton, Massachusetts 02021-2809 • (781) 401-3200 • Fax: (781) 401-2575 

February 9, 1999 

Ms. Carla Struble, P.E. 
Emergency and Remedial Response Division 
USEP A, Region II 
290 Broadway, 18 Floor 
New York, NY 10007 

Mr. James Quinn 
Bureau of Eastern Remedial Action 
Division of Hazardous Waste Remediation 
New York State Department of Environmental ConseJVation 
50 Wolf Road 
Albany, NY 12233-7010 

PAGE 

Subject: Response to Comments on the Workplan for Treat.ability Study for Zero 
Valence Iron Continuous Reactive Wall at the Ash Landfill Site and 
Propose<:1 Modifications to the Groundwater Sampling Plan in Support of 
the Trea.tability Study, Seneca Army Depot Activity 

Dear Ms. Struble and Mr. Quinn: 

This letter is in response to comments received from the New York State Department of 
Environmental Conservation (NYSDEC), dated December 21, 1998 and US EPA, dated January 
22, 1999. The letter also summarizes the proposed modifications to the treatability study-work 
plan for zero valence continuous reactive wall at the Ash Landfill site. Parsons Engineering 
Science (.Parsons ES) has prepared responses to commentS. Envirometal Technologies Inc. (ETI) 
has also provided responses to some ofNYSDEC's comments. ETI is the licensee for the 
reactive iron technology and was involved in the design and installation of the continuous 
reactive wall at the Seneca Army Depot Activity (SEDA). 

The 650-foot long reactive wall was successfully installed during the week of December 7 
through December 12, 1998, in accordance with the treatability study workplan. Monitoring of 
the reactive wall, including the installation of several monitoring wells remains as the only field 
task to be completed. 

A workplan describing the proposed installation and monitoring of a continuous, permeable, 
reactive wall was submitted for review on November 8, 1998. Details of the reactive wall 
installation process and the monitoring program, including the location, the number, and the 
sampling frequency of proposed monitoring well network were included in the workplan. 
Comments, dated December 21, 1998, from the NYSDEC have identified concerns over the 
proposed monitoring program. EPA representatives indicated during a December 8, 1998 phone 
conference call that the tasks described in the workplan regarding the wall installation and 
monitoring were adequate for the proposed program. The installation of the proposed 

H:\eng\senec:i.\irontreh\commerus\cvrlct.doo 02/10/99 
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monitoring wells has been delayed until these comments oan be mutually resolved. Resolution 
of these concerns and initiation of the monitoring program is essential since approximately two 
months of groundwater has flowed through the reactive wall. Monitoring wells, required to 
monitor the effectiveness of the reactive wall, were to be installed immediately after the 
installation of the continuous reactive wall was completed. 

A network of eight (8) new monitoring wells was originally proposed to be installed to provide 
data for evaluating the effectiveness of the continuous reactive wall. Two (2) clusters of three 
(3) monitoring wells were to have been installed at two locations, approximately equidistant 
from the ends of the reactive barrier wall. At each cluster location, one monitoring well was to 
have been installed approximately five feet upgradient of the barrier wall. A second well was to 
have been installed at the downgradient end of the reactive iron, within the reactive iron. The 
third monitoring well was to have been installed approximately five feet downgradient of the 
wall. Additional wells, one at each end of the trench, was to have completed the monitoring 
network. Over the next year, groundwater quality samples were to have been periodically 
collected at three, six and twelve month intervals to provide an indication of the reactive wall's 
effectiveness. An anticipated decrease compared to the influent concentration was to have 
provided the evidence that the process is perfonning as expected. Piezometric head 
measurements will also be collected to observe the hydraulic behavior of the reactive banier 
wall, including the changes of the water table. 

The proposed changes to the sampling and monitoring plan are: 

PAGE 

1. NYSDEC has requested that an additional cluster of three wells be installed in the location of 
the reactive wall and that one cluster location be shifted further to the south where higher 
chlorinated solvent concentrations have been detected. SEDA has agreed to provide these 
wells. Therefore, a total of l I new wells will be installed for monitoring. SEDA has also 
decided to move the wells within each cluster closer together (spaced 2.5 feet apart rather 
than the originally proposed 5-foot spacing) to be able to observe in a more timely manner, 
decreases in compound concentrations which should occur due to the reaction with the iron 
filings within the wall. 

2. NYSDEC has requested that the sampling frequency outlined in lTRC's Regulatory 
Guidance for Penneable Barrier Walls Desi2:ned to Remediate Chlorinated Solvents, be 
implemented. Ifnot,justification should be provided for modifying the frequency offered in 
this guidance. SEDA maintains that the frequency originally proposed. is sufficient and 
offers proper justification in its response to comments. Three sampling eventS will be 
performed for the collection of VOCs and degradation products. The collection of inorganic 
constituents has been increased from two events to three events. The timing of the sampling 
events has been modified slightly from the original plan. Wells will be sampled initially 
after installation, four months after installation, and nine months after installation. 

3. US EPA requested. that wells installed within the reactive iron wall be installed using direct 
push methods rather than conventional installation methods as originally proposed. SEDA 
agrees with this proposal and will use direct push methods to install these wells so that the 
reactive iron is not excessively disturbed. 

l·I:\eng\seneca\irontrch\commem:s\cvrlet,doc 02/10/99 
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These work plan changes as well as responses to the remaining NYSDEC and USEPA comments 
are described in further detail in the response to comments included in Appendix G of the 
revised Treatability Study Work Plan enclosed. 

We would appreciate your consensus on the monitoring well locations at your earliest 
convenience so that we may install the wells and begin the initial round of sampling. Should you 
have any questions, please do not hesitate to call me at (781) 401-2492 to discuss them. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

~ 
Michael Duchesneau, P.E. 
Project Manager 

cc: A. Allen 
R. Battaglia 
K. Hoddinott 
S. Absolom 
J. Buck 
S. Wyte 
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Response to the NYSDEC Comments on the Treatability Study Work Plan for Zero 
Valence Iron Continuous Reactive Wall at the Ash Landfill 

Comments dated December 21, 1998 

PAGE 

General Comment #1, Paragraph #1 ; A basic premise offered in the argument for a 
continuous wall design is that "according to ETI, iron which is subjected to unsaturated 
conditions show negligible oxidation ... " We are unwilling to accept this without evidence. 
Anecdotal information regarding other projects raises concerns that iron which is subjected to 
wet dry cycles in the presence of oxygen may experience significant oxidation. If the iron 
becomes oxidized and the wall becomes less permeable, channel flow within the wall will lead to 
increased groundwater flow velocities and decreased residence time for the groW1dwater within 
the treatment system. This could lead to breakthrough of contamination. A less permeable wall 
may also increase the head differential across the wall also leading to contaminant breakthrough. 

Parsons ES's Response to Geo.era.I Comment #1, Par2graph #1 : We are unaware of the 
anecdotal information that NYSDEC is referring to that have had iron clogging due to premature 
oxidation and therefore cannot fully address the specific problems that this site may be 
experiencing. Since the teclmology is relatively new, there are relatively few documented 
evaluations of reactive barrier wall to address the concern regarding the long•term behavior of 
the reactive material. Since ETI is the only licensee of this technology data, ETI is one of the 
best sources of available dat.a that can be used to address the long-term effectiveness of this 
technology. The effect of a fluctuating water table was discussed with ETI on several occasions 
and was not identified by ETI as being a significant cause of iron fouling. ETI's experience at 
other sites suggests that fouling of the iron bed is predominated by calcium carbonate 
precipitation, not oxidation of the reactive iron. Since the iron is buried and not exposed to 
strong oxidizing conditions, the rate of oxidation appears to be less than what would be expected. 
Perhaps water with low dissolved oxygen is less problematic than iron placed at the surface, 
which would be attacked by water with high dissolved oxygen content. 

Parsons ES has reviewed dissolved oxygen (DO) data measured recently as part of the third 
quarter groundwater monitoring at the Ash Landfill for 1998. The DO levels in several 
monitoring wells were generally low, ranging from 0.8 mg/L to 3.55 mg/L. Most DO was in the 
1 mg/L range, with only two wells above 2 mg/L. Total alkalinity, as calcium carbonate, ranged 
from 212 mg/L to 656 mg/L during this last round of monitoring. ETI provided recent studies, 
performed by ETI, to support their position. O'Hannesin and Gillham ( 1998), has provided 
long-term monitoring data, including core samples, for a site in Borden, Ontario (see 
Groundwater Vol. 36, No.I, January-February 1998). During this srudy, core samples were 
obtained from a continuous, permeable., reactive barrier wall after four years of operation. Trace 
amounts of iron oxides, as well as iron and calcium carbonates were found in the first few 
millimeters of the upgradient face of the reactive wall but there was no evidence of cementation 
or precipitation. The report concluded that after four years of successful chlorinated organic 
treatment, continual performance should be maintained for at least another five years. 

The water table at this site varied seasonally between about 2 and 3 meters below the ground 
surface. Dissolved oxygen at the Ontario site was similar to the Ash Landfill site, ranging at the 
Ontario site from between 2.5 and 5 mg/L. Upgradient of the reactive wall, the DO was 
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More recent data was prepared. and presented at The First International Conference on 
Remediation of Chlorinated and Recalcitrant Compounds, May 18-21, 1998. Vol. CI-6, Battelle 
Press, Columbus, Ohio, entitled "'Inorganic and Biological Evaluation of Cores from Permeable 
Iron Reactive Barriers" by ETL ETI obtained reactive iron core samples from two sites where 
reactive iron trenches that have been operating for approximately 2 years. One of the trenches 
evaluated was in New York State. The investigation observed that a decrease of approximately 
10% porosity in the reactive media was noted in the first few cm of the media, declining sharply 
over the firSt 0.3 m to below 2%. The reactive barrier was expected to perform adequately for 
several more years before replacement was considered necessary. As with the previous study, 
some calcium and iron carbonate precipitation was determined to be present but no significant 
reduction in effectiveness due to oxide precipitation was noted. Since these two sites have 
similar groundwater chemistry, cementa.tion of the reactive iron was not expected to cause poor 
performance at the Ash Landfill any more than it had at the Ontario site or the New York site. 

Since the effort at the Ash Landfill is a treatability study, the goal of the program is to collect the 
data that will determine the effectiveness of the reactive barrier wall. Factors that may adversely 
affect the reactive wall performance, such as oxidation, will be observed in either the chemical 
data or groundwater piezometeric head data. 

ETl's Response to General Comment #1 Many of the 36 field installations, over the past 4 
years, contain iron in the zone of groundwater table fluctuation. This includes a pilot-scale 
installation near Syracuse, New York, which was cored by ETI and the site consultant 26 months 
after installation (Vogan et al. 1998). Both vertical and angled cores of the iron material were 
taken to examine oxidation and inorganic precipitate formation. No evidence of significant 
oxidation and/or cementation of the iron grains were observed in the zone of fluctuating 
wat.ertable or elsewhere in the cores. The iron in the fluctuating watertable zone was visually 
inspected at the time of coring and appeared granular and black in colour, similar to the origjnal 
iron place in the ground. The back colour is due to a maghemite (Fe2O3) coating on the iron 
surface which is also present on the surface of unused iron. Groundwater flow measurements 
and VOC analyses were performed during the same period prior to coring. These results 
indicated that the iron was performing the same as when the system was first installed. 

It is also worth mentioning supplementary testing of sample of iron from an iron pile that was 
not used during construction of the pilot treatment system. This iron pile was left unprotected at 
ground surface. During one ofETI's trips to the site, about 15 months after installation, a 
sample of this iron was brought back and tested in the laboratory at the University of Waterloo. 
Batch tests indicated that this "exposed" iron was still reactive in degrading VOCs. 
Odziemkowski and Gillham (1997) explain that maghemite (Fe2O3) produced by oxidation of 
iron can undergo autoreduction to magnetite (Fe3O4) and that magnetite is broadly excepted as a 
good electron conductor which should not adversely influence the rate of VOC degradation. Iron 
covered by soil should be exposed to considerably less atmospheric oxygen than iron at ground 
surface. 
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Groundwater modeling of continuous permeable walls indicate that even treatment walls which 
are a few order of magnitude lower in hydraulic conductivity that the native aquifer are effective 
in capturing and treating groundwater plumes. For example, Garon et al ( 1998) showed that a 
700 ft long by I ft wide PRB with a hydraulic conductivity two orders of magnitude less than the 
native aquifer would capture a plume 600 ft wide. Thus only groundwater within about 50 ft of 
either end was diverted around the system. Considering that groundwater will flow through the 
path of least resistance and that the entire treatment system depth at the Ash Landfill is 11 ft or 
less, it is likely that in the worst case no more than about IO to 20 feet of groundwater on either 
end would be diverted around the treatment system. This is because the iron that is fully 
saturated over the entire year should be more permeable than the iron in the fluctuating 
watertable zone. 

General Comment #1, Paragraph #2 : Review of available guidance for permeable barrier 
walls, including the document referenced in Section 5.0, has revealed the importance of site 
specific designs including batch and column studies involving the groundwater and the specific 
iron ore to be used for construction of the wall. While granting that ETI is expert on this 
technology, we are concerned with the lack of detailed support for the design parameters offered 
in the work plan. For example, Battelle notes in Design Guidance for Application for Permeable 
Barriers to Remediate Dissolved Chlorina1ed Solvents, February 199 7, that "observations at a 
test site in New Jersey have sho'WD. that the degradation rate (ofTCE) declines by a factor of 2 to 
2.5 at temperatures of 8 to l 0 degrees Centigrade compared with laboratory rates . .,, (Page 41 ). 
When calculating the residence time needed, did ETI allow that the Ash Landfill plume, at the 
shallow depth in a cold region, is likely to have a low temperature for significant portions of the 
year? 

Parsons ES's Response to General Comment #1, Paragraph #2 : Batch and column studies 
were not necessary as the groundwater conditions were not deemed to be beyond what could be 
modeled or what would be a concern from previous experiences. Parsons ES, in consultation 
with ETI, believes that the numerous ETI applications of this technology was sufficient to justify 
the ETI design model that has been correlated to numerous bate~ column and field studies. This 
model was to determine the reactive iron volume and the required retention time. The ETI 
model has been used as the basis for numerous successful reactive wall configurations. Site-­
specific groundwater chemistry and flow ~ including alkalinity and hardness data, was 
provided by Parsons ES to ETI for their review. ETI determined that the concentrations of the 
constituents such as alkalinity were not unusual compared to other experiences. There was no 
technical justification to incur the added costs and schedule delays for conducting such studies. 

The guidance referred to in the comment also indicates that "Caution should be exercised in 
interpreting the results of accelerated column tests. Equating l 00 pore volumes at 20 feet/day in 
the laboratory with 1,000 pore volumes at 2 feet/day in the field may not provide an exact 
estimate, because the lower residence time in the accelerated column test may underestimate the 
amount of precipitation." For these reasons, a batch and/or a column study was not proposed, 
instead actual data collected from one trench at the toe of the plume was felt be more valuable in 
determining the actual performance of the technology. 

The affect of temperature on the rate of reaction was considered by ETI in the modeling. as is 
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described in their response to this comment below. Although temperature changes of the 
groundwater may be a factor that could decrease the effectiveness of the reactive material, a 
safety factor has been incorporated it the design to account for this. Actual temperature variation 
in the groundwater at the Ash Landfill has not been well documented but generally the 
temperature of groundwater, below the frost line, remains consistently between 45°F and S5°F. 

ETl's Response to General Comment #1 : ETI provided information and guidance for both 
the lTRC (lTRC, 1997) and Battelle (Gavaskar et al. 1998) documents. While we agree that at 
many sites bench-scale testing is important, it is also important to recognize that these 
documentS are guidance documents. Site specific design and monitoring plans should be based 
on the judgment and experience of the design team at the site. In addition, it is important to 
recognize that the Battelle document was originally drafted in February 1997. At that time, only 
11 of the current 36 pilot and full-scale systems using the iron technology had been installed 
with only about two years of operation at the first site. Since February 1997, several full-scale 
systems ( including the Seneca Army Depot system) did not have bench-scale testing performed 
as part of the design. The knowledge and application of the iron technology and other in-situ 
technologies has grown tremendously in the past two years. 

The half-lives chosen to determine the: residence time needed to degrade the VOCs at the Seneca 
Army Depot were representative values from ETI's database of over I 00 column tests of 
commercial site waters. These bench-scale half-lives were doubled to account for lower field 
temperatures of about I 0° C (Batte Ile, 1998). The water temperature in this above-ground reactor 
in New Jersey was 6° to 12°C and was influenced by the surrounding ambient temperatures 
measured at between -6° and 11 ° C (US EPA, 1997). In-situ the groundwater should not decline 
in temperatures as low as an above-ground system. Therefore, a temperature correction of two is 
generally applied at most sites. 

General Comment #1, Paragraph #3; The proposed placement of the new monitoring wells 
will leave approximately 200 feet of reactive wall between each well cluster_ Because of the 
above concerns, additional monitoring points are needed to confidently determine that the 
reactive wall is performing as required throughout its length. At a minimum, an additional 
cluster appeai-s needed between MW-29 and the southern extent of the trenc~ as this location of 
the trench appears most likely to encounter elevated levels of contamination. Other monitoring 
locations may be designed with an eye toward also gathering necessary hydraulic information 
(see Specific Comment below regarding Section 5.0). 

Response to General Comment #1, Paragraph #3 ; The known plume, as depicted by Figure 1 
of the workplan, identifies a zone of groundwater with concentrations above 100 ug/L. Although 
the overall plume direction is east to west, following the established groundwater gradients, this 
zone of higher concentration does have a slight southerly trend. The monitoring well net\Vork 
will be modified by moving the southernmost cluster of three wells to the south, to within the 
lobe of the plume of higher concentrations. The northernmost cluster of three wells will also be 
moved to the south, to the centerpoint of the plume at a location near the edge of the zone of 
higher concentration. Characterization of the reactive wall's effectiveness will be obtained from 
the two-upgradient and downgradient clusters. To minimize additional costs, one additional well 
cluster, placed to the north of the two others (see Figure 3 of the revised work plan), will be 
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sufficient to provide assurance that the trench is providing sufficient destruction. This location is 
within the portion of the plume that is of lesser concentration than that shown to the south. 

Each upgradient and downgradient monitoring well will be installed as close as possible to the 
reactive wall without disturbing the zero valence iron. We anticipate that each well will be 
placed to within 2.5 feet of the reactive material. 

We agree to modify the placement of the monitoring wells as follows: one well cluster will be 
moved to the south to a location that will monitor the highest zone of groundwater 
contamination. The second cluster will be placed within the midpoint of the trench. One 
additional well cluster will be added to the north. 

Finally, we propose to move the three upgradient and three downgradient monitoring wells 
closer to the trench, by approximately 2.5 feet. This will decrease the travel time necessary 
before changes in concentrations can be observed. 

General Comment #1, Paragraph #4: Core samples of the iron wall should be taken shortly 
after installation and periodically thereafter. The initial cores will provide construction quality 
assurance to confirm the quantity and distribution of iron throughout the wall as well as to 
establish a baseline against which to measure the later core samples. The later cores will provide 
information as to whether the physical properties of the wall are changing with time and 
exposure (e.g.; oxidation of the iron. fouling of the wall with precipitates, etc.) in ways 
detrimental to the system ' s required performance. 

Parsons ES's Response to General Comment #1, Paragraph #4 : While we agree that core 
samples can be collected after the trench has been operating for a year, we disagree with the need 
to collect iron core samples shortly after the installation or periodically thereafter. Monitoring of 
the installation process was closely watched and we did not experience "bridging" of the 
sand/iron mixture as evidenced by the volume of iron that was placed in the trench. We believe 
that since the wall is only 14 inches thick. core samples can affect the hydraulic performance of 
the wall. We would consider coring if there is a drop in the hydraulic behavior of the wall. At 
this point there would be a good indicator of cementation or clogging and coring would be used 
to confirm that such a condition does exist. 

ETI's Response to General Comment #1, Paragraph #4 : 

Initial coring of the permeable reactive barrier could be done to verify the dimensions and 
distribution of the iron. Additional coring could be performed every few years to determine the 
accwnulation of precipitates. However, data obtained from strategically placed monitoring wells 
may be more cost effective and allow for more frequent observation of wall perfonnance. For 
instanc~ slug tests performed in the iron zone could be conducted to evaluate significant 
permeability changes (if any) over time. Changes in flow gradients from perpendicular to the 
PRB to some angle parallel to the PRB could also indicate changes in permeability. 
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Section 3.0: It is stated that the entity which holds the license design for this technology, ETI, 
"has provided a summary of similar projects" and "these reports have provided useful 
information pertaining to the design and construction of the continuous wall system". The work 
plan should include the "useful information pertaining to the design and construction,., of this 
treatability study, as appropriate. This section also notes that zero valence technology has been 
recently installed and successful "at a site in New York". As the reference apparently is intended 
to support the use of this technology, the document should provide at least basic information 
such as the name of the site and a summary of evidence. 

Response: Agreed. The reference material will be added to the Work Plan in Appendix B. 

Section 4.1: Placing potentially contaminated soil from the excavation onto the constructed 
wall may lead to percolation of contaminated water into the trench in a manner which may not 
allow for adequate residence time within the trench before exiting. This could lead to 
contaminated water getting past the trench. Another concern is that infiltration of heavy rains 
and snowmelt through the relatively porous top of the constructed waII may cause mounding and 
an increase in the groundwater flow velocities within the trench. This may also lead to 
contaminant breakthrough and flow of contaminated water around the ends of the trench. To 
prevent this, an impermeable barrier should be placed above the zero valence iron wall. 

Parsons ES's Response: The soil, which was excavated during construction and used as backfill 
for the trench, was analyzed for TCL Volatile Organic Compounds prior to placing the soil into 
the trench. A 24-hour turnaround time from the laboratory was required to avoid delaying the 
progress of the construction." The results indicated that TCE was present a:t levels of 
approximately 160 ug/kg. Soil was backfilled as the concentration was less than the TAGM 
value of 700 ug/kg. Soil that was not backfilled was stockpiled, under cover, until a reuse can be 
found. 

Backfill material for the trench was placed above the reactive media following the placement of 
a geosynthetic filter fabric above the reactive media. The soil excavated during the construction 
of the trench, consisting of clayey till, was compacted and reused for this purpose. Parsons ES 
does not believe that an additional impermeable barrier was necessary, since there was no reason 
to assume infiltration above the trench will be gTeater at the trench than at any other location at 
the site. Since the entire area is covered with thick grass and shrubs, migration of surface water 
over the land to the reactive barrier trench was not deemed likely. An impermeable barrier of 
bentonite was placed above the trench in the location where the trench crossed the drainage ditch 
at West. Smith Farm Road. A drainage culvert was also placed above the impermeable barrier to 
further divert and control surface water away from seeping directly into the tTench. 

It was felt that the added cost of placing the impermeable barrier over the top of the entire 650 
feet of the wall was unnecessary. Water that would have been diverted from moving vertically 
into the trench would move horizontally, beyond the limits of the impermeable barrier, and then 
move vertically through the adjacent natural soil. Eventually, the infiltrating water will combine 
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with groundwater and seep into the trench. The placement of an impermeable barrier above the 
reactive media would not remove water from infiltrating, only divert the water. This could be a 
problem if the trench was expected to be subjected to a large surface water flow but, other than 
the drainage ditch, this was not considered to be likely. The amount of rainfall acting on the 14 
inch wide strip of soil above the reactive material is not considered to be enough to cause a 
significant mounding affect in the trench beyond what increases in groundwater elevations will 
occur over the site as precipitation infiltrates. Infiltrating water that seeps into the trench will be 
expected to be of a lower concentration than the migrating groundwater. When mixed with the 
existing groundwater the concentration of the groundwater will may have less of an effect on the 
reactive material. 

Section 4.2: The wall is apparently designed to address contaminant levels detailed in Table 
1 of the work plan. It should be explained why the design does not address levels of 
contamination at the Ash Landfill that are significantly higher. Should we expect contaminant 
breakthrough of the trench if wells immediately upgradient of the trench reach twice the levels 
listed in Table l? Are the upgradient contamination concentrations, which are high enough to 
cause contaminant breakthrough of the trench, not expected to reach the wall? 

Parsons ES's Response: While some long-term increases may be observed, there is little 
evidence to suggest that the concentration in the area of the trench would significantly increase. 
Quarterly groundwater monitoring in this area has not determined a consistent significant 
increase in VOC concentrations over the years that monitoring has occurred. For example, the 
dat.a for PT-24, located downgradient of the trench along the fenceline, has been monitored since 
January, 1990. The concentration ofTCE in December, 1992 was 6.7 ug/L, whereas the 
concentration of TCE in September, 1998 was 5 ug/L. The concentration of total DCE in 
December, 1992 was 1 JO ug/L, whereas the concentration of total DCE in September, 1998 was 
96 ug/L. Groundwater modeling, performed by Parsons ES in 1996, suggested that following 
elimination of the source material, the concentration ofVOCs at the fenceline should not 
increase beyond the variability of the existing database, assuming an overall degradation rate of 
0.033 per year. 

Elimination of the source of groundwater contamination in 1996 has resulted in notable 
reductions of VOC concentrations in groundwater at the source of approximately two orders of 
magnitude, from approximately 130,000 ug/L to 1,000 ug/L. Since the new source 
concentrations of l 000 ugl.L is over 15 00 feet away from the location of the reactive barrier wall, 
the time of travel for TCE to reach the trench is approximately 40 years. During that time of 
travel, reductions in concentration due to various geochemical factors such as dispersion, 
attenuation, volatilization and degradation are expected to occur. Since the current 
concentrations at the reactive barrier wall traveled from the same source through the same 
aquifer, it is reasonable to expect some future reductions at the location of the reactive wall. 
Thus, since the source has been reduced, to the point that the current source concentrations are 
only 1,000 ug/L and some reductions will be likely realized due to geochemical factors the future 
concentrations at the trench will be less than 1,000 ug/L. 

The design considered the actual known concentrations ofVOCs in the vicinity of the where the 
trench was to be placed, since the study was intended to be of a one-year duration. The 
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integration of the reactive barrier wall into a final remedial action has yet to be detennined. If 
this study is successful, the existing trench may serve as the final barrier to off-site migration and 
may be combined with one or two additional trenches to prevent higher concentrations from 
adversely affecting the reactive material. The life expectancy of the reactive material is 
considered to be approximately 10 years. Since no other reactive barrier wall application has 
reached the IO year plateau of operation it is hard to determine with certainty what the life 
expectancy of the reactive material will be. Suffice to say that the trench material has a finite 
lifespan and therefore the reactive material will eventually require replacement. If the movement 
of TCE from the source area to the trench is 40 years, then trench material will have to have been 
potentially replaced 4 times. If projections show increases of voe concentrations to levels 
above what the reactive material can destroy, then additional iron can be placed into the trench 
during the replacement to account for the increases of VOCs in the groundwater. 

Finally, factors of safety were applied that will be able to account for various factors, such as 
concentration increases, that could affect the effectiveness of the reactive wall material. ETI, 
using their reaction kinetic model and experience, determined a residence of l .25 days would be 
required, based upon existing groundwater concentrations. Using a groundwater velocity of 40 
ft/yr, (0.11 ft./day), the minimum required trench width to yield this retention time., if the trench 
was completely filled with reactive iron, would be 0.14 feet. The installation technique involved 
the use of a continuous trencher that was limited to a minimum 14 inch trench thickness. To 
avoid unnecessary reactive iron costs, the design trench width, which was achieved during 
installation, utilized a 50/50 mixture of iron to sand. It is possible to calculate a reactive iron 
Safety Factor (SF) which would be the ratio of the actual amount of reactive iron to the required 
amount ofiron. Expressed mathematically the SF would be: (0.5 X 1.2 feet)/0.14feet = 4.3. 
Considering a groundwater velocity of 60 ft/yr (0.17 ft/day), the SF would be: (0.5 x 1.2 
feet)/0.2lfeet = 2.9. Therefore, sufficient amounts ofreactive iron above what is required was 
placed in the trench to account for fluctuations in either groundwater concentrations or 
groundwater velocity. 

ETI's Response: The residence time used in the design is based on VOC concentrations 
upgradient of the PRB. The highest concentrations, and thus the longest residence time, assumed 
were from well PTl 7 (TCE = 260 ug/L, cDCE,: 53 ug/L and VC = 14 ug/L). Using these voe 
concentrations a residence time of 30 hr was detennined for 100% iron to reduce the VOCs to 
below 5,5, and 2 ug/L for TCE, cDCE, and VC, respectively (Figure 1 ). It is our understanding 
that the highest VOC concentrations observed at the site are more likely around 1,000 ug/L. 
Figure 2 shows that a residence time of 55 hours would be required to degrade I 000 ug/L of each 
of TCE, cDCE, and VC. 

Based on about 50% iron by volume and a flow through thickness of 14 inches the effective 
thickness of 100% iron is 7 inches. Assuming an average linear groundwater velocity of -.11 
ft/day, this thickness would give a residence time required for VOC concentrations upgradient of 
the system and over 2 times greater than tha:t required to treat VOC concentrations of I 000 ug/L. 
Thus, the treatment system, as designed, has the capacity to degrade higher VOC concentrations 
than those immediately upgradient. 

Section S.0: Although the document states that the monitoring plan was based upon the 
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referenced ITRC document, the monitoring does not seem adequate and does not agree with our 
copy of the ITRC document. Enclosed is Table 6-1, Permeable Barrier Monitoring Frequency, 
from the !TR.C's December 1977 Regulatory Guidance for Permeable Barrier Monitoring 
Frequency, from the ITRC's December 1997 Regulatory Guidance for Permeable Barrier Walls 
Designed to Remediate Chlorinated Solvents. We request that the parameters and frequencies 
listed be adhered to for this project unless modifications are adequately rationalized. There is no 
piezometeric monitoring of the groundwater proposed. Toe work plan should be revised to 
include a groundwater level monitoring program per the guidance in the above document. 

Parsons ES's Response: The ITRC document was considered as a guide for establishing a 
project specific monitoring plan. Parsons ES, in consultation with ETI, considered groundwater 
movement and flushing of residual soil water as factors that would tend to limit the expected 
changes to groundwater concentrations in the months shortly after the installation. The average 
velocity of groundwater has been estimated to be betWeen 60ftlyear (Sft/mo) and 40 ft/year (3.3 
feet/month), depending upon the effective porosity value that is assumed. We consider 40 
ft/year to be a reasonable value for this calculation. Assuming a retardation factor for TCE of 
1.5, the retarded velocity of TCE in the aquifer is approximately 2.2 feet/month. The total travel 
distance will also include the width of the trench, making the distance 11.2 feet. Initially, 
Parsons ES had proposed to place monitoring wells at a location five feet upgradient and five 
feet downgradient of the barrier wall requiring approximately 5 months for groundwater to move 
from the upgradient point to the downgradient point. However, to observe the changes in as 
short a time:frame as possible, we propose to place the upgradient and downgradient monitoring 
wells 2.5 feet from the boundary of the trench. If, as we expect, the upgradient influent 
concentrations will remain constant over the monitoring period, the time necessary to observe a 
change in downgradient concentration will be approximately 2.8 months, i.e. 6.2 feet/ 2.2 
feet/month. Initial monitoring of the wells more frequently will not be expected to yield changes 
due to the slow movement of groundwater. Expected decreases in concentration at the 
downgradient monitoring points will be further lessened as the barrier wall effluent water is 
mixed with the residual aquifer groundwater that would be similar to the upgradient 
concentrations. Changes in concentration may also be affected as the water table flucruates, due 
to the infiltration of uncontaminated precipitation. This will reduce both the concentrations at 
the upgradient and downgradient locations. For these reasons, three sampling events are 
proposed during the first year after trench installation. The timing of these events has been 
modified slightly from what was originally proposed to space these sampling events out evenly. 
Sampling will be performed initially after installation of the wells, four months after installation 
and nine months after installation. 

ETl's Response: An in-situ iron PRB is passive once installed. Since there are no moving parts 
or energy requirements a catastrophic failure is highly unlikely. More likely a failure would 
occur as a gradual change over time. Thus, monitoring frequencies should be designed based on 
site and technology specific parameters. A change in VOC concentration and inorganic 
parameters can be expected at the downgradient interface following installation. However, due 
to desorption of VOCs, diffusion of constituents out of low permeability zones and the buffering 
capacity of the aquifer, these changes are more gradual the further downgradient of the PRB the 
monitoring well is placed. Given a flow velocity of 0.2 ft/day and assuming the downgradient 
monitoring wells are located about 5 ft downgradient for the PRB, one sampling event after two 
months might provide some early indication, however, quarterly and semi-annually monitoring 
are likely sufficient. It is important to remember that for these early sampling events, VOC 
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Section 5.1: The work plan should detail action to be taken if contamination is found during 
the monitoring of side-gradient wells MW-T7 or MW-T8. We anticipate discovering bypassing 
contamination would require a design modification and/or a re-mobilization to extend the wall. 

Parsons ES's Response: This effort is a treatability study to determine the effectiveness of the 
system, future additions or modifications to the system may be required. Since the type of 
modifications will depend upon the problem to be addressed it is premature and beyond the 
scope of the workplan to speculate on what the modification would be. However, the goal of the 
final action will be to completely capture the entire plume. This may include extension of the 
reactive wall if it is determined that additional contamination is not captured by the wall. 

ETl's Response: In the event contamination is detected side-gradient of the PRB the source of 
contamination should be investigated. If the PRB is diverting flow around the ends of the system 
then measures to increase the permeability of the PEB maybe required. This could include 
scarification of the PRB using augers to break-up any crusting/cementation caused by 
precipitation/oxidation. If the PRB is not diverting flow around the system, then extending the 
PRB may be required. 

Section 6.0: Soil removed from the trench should be assumed to be contaminated unless 
proven otherwise. The soil should be placed upon an impenneable surface and covered with a 
tarp; any water leaving the soil should be considered contaminated. Analysis of the soil should 
be for TALITCL. "Totals" analysis, not just TCLP, for proper future handling determinations. 

Parsons ES's Response: Agreed. The soil which was excavated from the trench during 
construction was stockpiled near the Ash Landfill incinerator and covered with a tarp. Two soil 
samples were collected from the excavated soil and sent for VOC analysis. One soil sample will 
be collected from the soil which will be used for backfill and analyzed with a 24-hour turnaround 
time. The trench will not be backfilled until the results of the analyses are received from the 
laboratory. 

Appendix B, Section 02221: References are made to a water line which intersects the trench. 
All efforts should be made to prevent the bedding of this pipeline to be a preferential pathway for 
groundwater moving both into and out of the trench. Either of these cases will cause more rapid 
localized water flow leading to decreased residence times and a higher potential for contaminant 
breakthrough. As the figures show this water line to terminate a short distance past the proposed 
trench location, consideration should be given as to whether this line should be abandoned and/or 
removed so that its potential to compromise this remedial effort is eliminated. 

Response: Agreed. If the water line had been encountered during the construction of the 
trench, a bentonite seal would have been packed around the section of the water line that crosses 
the trench. However, the water line was not encountered and this was never an issue. 
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Page 11 
Appendix B, Figure 6: As the design calls for a continuous reactive wall treatment trench, th is 
figure is mislabeled ('Cross Section, Funnel System", and Figure 7 is mislabeled as "Reactive 
Gate". 

Response: Agreed. Figures 6 and 7 are mislabeled. 
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Fjgure 1: EnviroMetal process degradation model results. (TCEo = 260 µg/L, cDCEo = 53 

µg/L and VC,o = 14 µg/L). 
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Figure 2: EnviroMetal process degradation model results. fOCEo = 1,000 µg/L, cDCEo -
1,000 µ,fYL and VCo = 1,000 µg/L). 
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PAGE 

General Comments: The technical specifications presented in the appendix do not match the 
method of installation for the trench presented in the text of the Work Plan. Parsons Engineering 
Science, Inc. stated that the specifications have been changed to reflect the method of installation 
in the field. The new specifications have not been submitted. 

Response: The technical specifications which were distributed for bidding purposes 
incorporated methods for installation of the trench using conventional excavation equipment, 
since bids initially were solicited from contractors having conventional excavation equipment. 
Since a contractor having continuous trenching equipment was finally selected, Technical 
Specification 02221 (Excavation and Filling) had been tailored for the use of th is equipment. 
The modified specification has been substituted in Appendix D. 

Specific Comments 
Page 4, Section 2.3: The text in this section states that MW-44 is located in the source area, 
however, a review of Figure 1 shows that there is no MW-44 in the plume, but there is a MW-
44A. Text should be added to the document explaining which well is being discussed. The text 
in this paragraph also states that VOCs range from 10 ug/L to 100 ug/L; however, a review of 
Figure 1 shows a maximum concentration of 157 ug/L. The text should be corrected to reflect 
this maximum concentration. 

Response: Agreed. MW-44 was located in the source area before the removal action took place 
at the Ash Landfill. The concentrations referenced in this section from MW-44 were detected 
prior to the removal action. Since MW-44 was located in the source area which was removed, 
MW-44 was removed and later replaced with MW-44A in the same location. The text has been 
modified to clarify that MW-44, the monitoring well from which the referenced data were 
collected, was located where MW-44A currently exists in Figure 1. 

The text has been revised to state that VOCs range from 10 ug/L to 200 ug/L so that the 
concentration detected at MW-29 is incorporated in this range of values. 

Page S, Section 3.0, pl: The text references a groundwater model completed as part of the 
treatability study, this model should be presented in this document so the reader may review the 
appropriateness of the selected configuration of the reactive wall. 

Response: The groundwater modeling study has been presented in Appendix C. This study 
found that bath a funnel and gate system using four gates and a continuous wall system would be 
effective in capturing the contaminant plume without unreasonable upgradient mounding effectS. 
The continuous wall system was selected for the following reasons: 1) a continuous wall system 
raises no hydraulic concerns with respect to groundwater mounding. Although the degree of 
mounding for the funnel and four gate system was shown to be reasonable in the modeling study, 
some mounding would occur. 2) Recent studies discussed in our response to NYSDEC's 
General Comment # 1 showed that there are negligible effects on the reactivity of the reactive 
iron when subjected to unsarurated conditions. Therefore, the increased liklihood of unsaturated 
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conditions in a continuous wall system may not impact the performance of the system; and 3) the 
continuous system is more cOSt effective to install. 

Page 7, Section 5.1, p2: The purpose of MW-T8, i.e., to monitor for migration of contamination 
around the reactive wall, will be compromised because the well is located within the plume 
which is shown on Figure I. Based on this, the wall should be extended further to the south, and 
should extend to a point almost directly west of monitoring well MW-30. 

Response: The plume contour lines on Figure I may not accurately reflect the southern extent of 
the plume due to the presence of West Smith Farm Road. Contour lines indicate estimated 
concentrations based on the groundwater monitoring data shown and do not take into account the 
physical barrier that West Smith Fann Road may be providing as well as the topographic high 
point of competent shale which was observed to occur near this road during construction (based 
on trench bottom topography - see Figure G-1 attached). As we discussed during our conference 
call on December 8, 1998, except for MW-30, there is no evidence that the plume has migrated 
across this road. As USEPA pointed out, there have been occasional detections ofTCE in MW-
30 at concentrations hovering above the detection limit and below NYSDEC GA Standards. 
These detections have not been consistent. Because we are not convinced that the plume extends 
across the road, it was decided not to extend the wall across this road. Monitoring well MW-Tl I 
(previously called MW-T8 in the earlier version of the treatability study work plan) will be 
located in the road at the southern end of the trench. If chlorinated solvents are detected in this 
well. the final remedy at the site will need to address this extension of the plume. However, for 
the purposes of this treatability study, monitoring from this well will occur before further action 
is taken. 

Page 7, Section 5.2.2: The method of well installation within the reactive wall should be 
changed from the methods presented in the Generic Plan. The suggested method of well 
installation in direct push or drive casing, these methods will minimize the disturbance to the 
reactive materials during well installation. 

Response: Agree. The text has been changed to reflect that the three groundwater monitoring 
points to be installed within the trench by direct push methods. The SOP for installation and 
sampling of these monitoring points is provided in Appendix G. 

Page 7, Section 5.3.1, pl: The text in this section states that sampling will be conducted in June 
and December 1999; however, a review of Table 2 shows that the sampling will be conducted in 
March and December, this discrepancy should be corrected. 

Response: Agreed. Samples for indicator parameters will be collected in March, June and 
December 1999. Both the text and Table 2 has been corrected to reflect this. 

Page 8, Section 5.3.2, pl : The text implies that field parameters will only be recorded after 
stabilization has occurred, the text should be corrected to state that readings will be recorded 
more frequently to document stabilization of the field parameters. 

Response: Agreed. The text has been changed to reflect that field parameters will be recorded 
periodically to document stabilization of field parameters. 
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Page 8, Section 6.0: Additional detail should be presented in this section as to the length of time 
the materials will be stored prior to disposal. 

Response: Agreed. The text has been changed to reflect the following. Soil from the 
excavation has been stockpiled at the Abandoned Incinerator Building. The soil was tested for 
total voes at a frequency of every 100 CY, rather than for TCLP voes every 200 CY, as 
previously noted in the text. Soil results indicated that the highest concentration of TCE was 160 
ug/kg, well below the TAGM of 700 ug/kg. Soil from this stockpile may be considered by 
SEDA as fill at other sites at SEDA. This soil will remain at the Abandoned Incinerator Building 
until used elsewhere on the site. The cono:-actor was responsible for their own PPE. Decon water 
will be tested and disposed by SEDA in a timely manner. 

Figure 1: The reactive wall presented in this figure does not extend through the width of the 
plume, the wall should be extended to the south to capture and treat the plume. 

Response: Please refer to the response to your comment on Page 7, Section 5.1, p2 above. 

Table 2: The inorganic paramerers should be collected and analyzed every quarter of sampling. 
Additional sampling, beyond the one year of sampling presented in the work plan, should be 
conducted to show that the downgradient monitoring wells are showing reducing concentrations. 

Response: The inorganic parameters will be collected during each of the three sampling events 
proposed (initially after well installation, four months after installation, and nine months after 
installation). The need for additional sampling will be assessed once the first year of monitoring 
is completed and evaluated. This assessment will be made in the treatability study report to be 
issued after the first year of data have been collected. 
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