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January 5, 2000

Mr. Stephen Absolom

BRAC Environmental Coordinator
ATTN: 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 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 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.

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.
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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.

Mﬁ Duchesneau, P.E. Zéﬂz—

Project Manager

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

Mich lDuchesneau P.E. ﬁt

Project Manager

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

BRAC Environmental Coordinator
ATTN: SIOSE-BEC

Building 123

Seneca Army Depot Activity
Romulus, New York 14541-5001

SUBJECT: Asﬁ 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 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 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 1l Low-Flow Groundwater Sampling Procedures.
Tables 2 through 4 summarize the validated analytical results.

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. '
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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.

%ﬁfl Duchesneau, P.E. Z{#L'

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
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January 5, 2000

Mr. Julio Vazquez

U.S. Environmental Protection Agency, Region Il
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 wells. These monitoring wells include the 11
monitoring wells associated with the reactive tron 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.
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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.

Mich lDuchesneau P.E. f&b

Project Manager

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

Steve:

Mr. Steve Absolom ﬂ/é
SEDA
(607) 869-1309 /454 L

(607) 869-1362

M. Duchesneau
Parsons Engineering Science
(781) 401-2492

(781) 401-2043

34978

1o
February %, 1999

22

Please see the attached responses 1o 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.

022/

10/1/94

1712
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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
USEPA, Region II

290 Broadway, 18 Floor

New York, NY 10007

Mr. James Quinn

Burecau of Eastern Remedial Action

Division of Hazardous Waste Remediation

New York State Department of Environmental Conservation
50 Wolf Road

Albany, NY 12233-7010

Subject: Response to Comments on the Workplan for Treatability Study for Zero
Valence Iron Continnous Reactive Wall at the Ash Landfill Site and
Proposed Modifications to the Groundwater Sampling Plan in Support of
the Treatability 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 USEPA, 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 of NYSDEC’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 concems 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\seneca\irontrch\comments\cvriet.dos 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 approximarely 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 10 have been installed approximately five feet downgradient of the
wall. Additional wells, one at each end of the trench, was to have completed the moaitoring
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 performing as expected. Piezometric head
measurements will also be collected to observe the hydraulic behavior of the reactive barrier
wall, including the changes of the water table.

The proposed changes to the sampling and monitoring plan are:

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 11 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 2 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 ITRC’s Regulatory
Guidance for Permeable Barrier Walls Designed to Remediate Chlorinated Solvents, be
implemented. If not, 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. USEPA 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.

Hi\eng\seneca\irontrech\comments\evriet, 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.

Wiwelid Dol

Michael Duchesnean, P.E.
Project Manager

¢c: A. Allen
R. Battaglia
K. Hoddinott
S. Absolom
J. Buck
S. Wyte

Hieng\sencealirontreh\comments\cvriet.doc 02/10/9%
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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

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, channe] flow within the wall will lead to
increased groundwater flow velocities and decreased residence time for the groundwater 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 General Comment #1, Paragraph #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 techmology is relatively new, there are relatively few documented
evaluations of reactive barrier wall to address the concem 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 data 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 study, core samples were
obtained from a continuous, permeable, reactive barner 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

H:\eag\seneca\irontrehicommentsiiranmont.doc
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Response to NYSDEC Comments
Dated 12/21/98 - TS Work Plan Ash Landfill
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determined to be 3.4 mg/L. The upgradient alkalinity concentration, expressed as calcium
carbonate, was determined to be 277 mg/L.

More recent data was prepared and presented at The First [nternational Conference on
Remediation of Chlorinated and Recalcitrant Compounds, May 18-21, 1998. Vol. C1-6, Battelle
Press, Columbus, Ohio, entitled “Inorganic and Biological Evaluation of Cores from Permeable
Iron Reactive Barriers” by ETI. 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, cementation 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.

ETI’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
watertable 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 original
iron place in the ground. The back colour is due to 2 maghemite (Fe20O3) 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 of ETY’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 (Fe203) produced by oxidation of
iron can undergo autoreduction to magnetite (Fe304) 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.

H:\eng\senccalirontrch\comments\ironmont.doc
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Response to NYSDEC Comments
Dated 12/21/98 - TS Work Plan Ash Landfill
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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 1 ft wide PRB with 2 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 10 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.

Generzl 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 Chlorinated Solvents, February 1997, that “observations at a
test site in New Jersey have shown that the degradation rate (of TCE) declines by a factor of 2 to
2.5 at temperatures of 8 10 10 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 : Baich 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 concem 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 batch, 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 data, 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 100 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 ETT in the modeling, as is

Hieng\senecalirontreh\comments\ironmont.doc
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Response to NYSDEC Comments
Dated 12/21/98 - TS Work Plan Ash Landfill
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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 55°F.

ETI’s Response to General Comment #1 : ETI provided information and guidance for both
the ITRC (ITRC, 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 100 column tests of
commercial site waters. These bench-scale half-lives were doubled to account for Jower field
temperatures of about 10 °C - (Battelle, 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 appears needed between MW-29 and the southern extent of the trench, 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 network
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 antjcipate 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
accumulation of precipitates. However, data obtained from strategically placed monitoring wells
may be more cost effective and allow for more frequent observation of wall performance. For
instance, 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 10 some angle parallel to the PRB could also indicate changes in permeability.
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Specific Comments

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 two
contaminated water getting past the trench. Another concern is that infiltration of heavy rains
and snowmelt through the relatively porous top of the constructed wall 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 at 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 matenial 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 greater 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 trench.

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
contarnination 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 1? 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
data for PT-24, located downgradient of the trench along the fenceline, has been monitored since
January, 1990. The concentration of TCE 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 110 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 of VOCs 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 grouridwater 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 1000 ug/L is over 1500 feet away from the location of the reactive barrier wall,
the time of trave] 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 of VOCs in the vicinity of the where the
trench was 10 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 determined. 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 10 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 VOC 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 1.25 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 wench
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 of iron. 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: (0.5x 1.2
feet)/0.21feet = 2.9. Therefore, sufficient amounts of reactive 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 PT17 (TCE = 260 ug/L, ¢DCE = 53 ug/L and VC = 14 ug/L). Using these VOC
concentrations a residence time of 30 hr was determined 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 1000 ug/L of each
of TCE, ¢DCE, 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 that required to treat VOC concentrations of 1000 ug/L.
Thus, the treatment system, as designed, has the capacity to degrade higher VOC concentrations
than those immediately upgradient.

Section 5.0:  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 ITRC’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. The 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 60ft/year (5ft/mo) and 40 fi/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 timeframe 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, 1.e. 6.2 feet/ 2.2
feet/month. Initizl 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 fluctuates, 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.

ETI’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
oceur 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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concentrations in the downgradient wells could likely be above regulatory criteria due to
desorption of VOCs from aquifer sediments and migration out of low permeability zones.

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-TS8. 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.

ETI’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.

Sectiom 6.0:  Soil removed from the trench should be assumed to be contaminated unless
proven otherwise. The soil should be placed upon an impermeable surface and covered with a
tarp; any water leaving the soil should be considered contaminated. Analysis of the soil should
be for TAL/TCL. “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 tumaround
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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Appendix B, Figure 6: As the design calls for a continuous reactive wall treatment trench, this
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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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 this 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 dara were
collected, was located where MW-44 A 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 both 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 systemn 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 unsanurated 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-T3, 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 1. 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 1 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 Farm 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 of TCE 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 aoross this road. Monitoring well MW-T11
(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 wench. If chiorinated 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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Response to USEPA Comments
Dated 1/22/99 - TS Work Plan Ash Landfill

Page 3

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 VOCs at a frequency of every 100 CY, rather than for TCLP VOCs 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 contractor 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 $.1, p2 above.

Table 2: The inorganic parameters 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.

H:\eng\senecalirontreh\commentsiusepa.doc



FEB-10-99

12: 3@ FROM:PARSONS ENG.

SCI.

ID: 7814012043

PAGE

8/10

N
636" T
635"
634" T \// _
633" T // ———— T T
= <+ o+ + + +
ﬁ@?? T EF T I T+ o+ +
632 rT—-s___“,.-ﬂ"’+ + + + + + + + + + + + +
+ 4+ 4+ + 4+ + + + + + + + + + 4+ +
6317 +— |+ + + + + + 4 + + + + + 4+ + +  +
+ 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ + o+ o+ + +
+ + + + + + + + + 4+ 4+ + + o+ + 4+ 4
630" + o+ 4+ 4+ o+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 'REA
+ 4+ + + + + + + + + + + + + T+ T
629" —— + + 4+ 4+ + + + + o+ + 4+ 4+ 4+ o+ o+ +
+ + + 4+ + + + + + + + + + + + 4+ o+
+ + 4+ + 4+ 4+ + + + + + + + + o+ +
6288 + |+ + + + + + + + + + + + + 4 + 4+ o+
7 el L4 4+ 4+ 4+ 4+ + 4+ 4+ 4+ 4+ +
, + + + + + + + + +
627" + 4+ 4+ + + o+ +
+ + + +
626" ) ++ +++
+
625" +
, 4
624" —+ COMPETE
4
623" —
I I l I I l
I ! l I l
o 50’ 100’ 150 200’ 250° 300

FEB-10-99 10:30 FROM:PARSONS ENG.

sSCl1.

ID: 7814012043 PAGE

-+ o+ + o+

IRON,/SAND MIXTURE
. -+ - T +

+ + + +

+ + o+ o+

+ o+ + o+

—+

-+

+

—+

+

+

+

—+

+

] 3
s & =
5 =
(= 7
B -
\I
-l B
=
v
’—
T T Tt 2
=
e —— J I
~— T "+ o+ + T~
+ o+ o+ o+ + + o+ o+
+ o+ + o+ + o+ o+
+ o+ 4+ o+ + + + +
+ 4 + o+ + o+ o+
+ o+ o+ o+ + + o+ o+
+ o+ + o + o+ o+
+ + o+ o+ + + + +
+ o+ + o+ + + o+
+ + o+ o+ + + + +
+ o+ + o+ + o+ o+
+ + 4+ o+ + + + o+
+  + + 4+ + o+ o+
+ 4+ o+ o+ + + o+ +
+ o+ + o+
+ 4+ 4+ o+
+ o+ + o+
+ + o+ o+
+ 4 + o+
+ 4+
+  +
+ +

Z

| ||

—

w
©,

450

500°

550°

! L]
600" 643 650’

[ e—

FARSONS ENEINIFIRING SCIINCE, INC.
| SETTes T

SENECA ARMY DEPOT ACTIVITY

ASH LANDFILL GROURDYATRR TRRATARILITY STODY
URIRG ZRRO VALERY IRON CONTINDOUY TREKS SYSTEM

" ERVIRORMENWYAL ENCERERINC lmv?m-wu

FIGURE G-1
REACTIVE WALL
CROSS SECTION

T T

le/10@



	DHM-1C@amec.com_20211008_120812
	DHM-1C@amec.com_20211008_120938



