
PARSONS 
100 Summer Street• Boston, Massachusetts 02110 • (617) 457-7900 • Fax: (617) 457-7979 • www.parsons.com 

December 23, 2003 

Mr. Julio Vazquez 
USEP A Region II 
Superfund Federal Facilities Section 
CEHNC-FS-IS 
290 Broadway, 18th Floor 
New York, NY 10007-1866 

00599 

Subject: Quarterly Groundwater Monitoring 
Ash Landfill, Seneca Army Depot Activity 
Romulus, New York 

Dear Mr. Vazquez: 

This letter is in response to comments from the U.S. Environmental Protection Agency Region II 
(USEPA) dated October 10, 2003, regarding the 2003 First Quarterly Monitoring Report for the Ash 
Landfill at the Seneca Army Depot Activity in Romulus, New York. The comments and subsequent 
responses are presented below. 

Comment 1: 
What approvals were provided for suspension of well purging at five well volumes? This is in conflict 
with use of the March 1998 low-flow groundwater sampling protocols which provide a time guideline 
for pumping, not a fixed volume guideline for instances where indicator parameters do not stabilize. 

Response: 
Parsons acknowledges that the March 1998 low-flow groundwater sampling protocols provide a time 
guideline for stabilization of parameters, as opposed to volume guideline, and will ensure the time 
guideline is utilized in the field and denoted as such within monitoring reports. Of note, removal of five 
well volumes is generally not the limiting factor for sample collection at the Seneca Ash Landfill site. 
Stabilization of indicator parameters is generally achieved within removal of three well volumes; or, in 
some cases, wells do not have sufficient yield to achieve stabilization of indicator parameters. Under 
low recharge conditions, groundwater samples are collected when the wells recover sufficiently to allow 
collection of samples. 

Comment 2: 
The shallow aquifer well "outside the farmhouse" (page 3). Is this a residential drinking water well? 
What prevented sample collection via low flow protocols, since use of a bailer is not recommended. 
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Response: 
The shallow aquifer well located outside the fannhouse is not the residential drinking water well. The 
shallow well is a dug well approximately 10 feet deep with a diameter of approximately 5 feet. Sample 
collection via low flow protocols is not appropriate for this type of well. 

Comment 3: 
It was disappointing to note the failure of both the colorimeter and Hach test kits (page3) for 
representative sample analyses. What was the basis for determining the equipment was not working 
properly which necessitated discarding the data? 

Response: 
The results of the alkalinity and ferrous iron field monitoring were considerably different from the 
ranges of alkalinity and ferrous iron observed at the site previously, and of that anticipated for the 
geology of the area. Given one of the two parameters for each instrument were erroneous, it is believed 
the instruments were not working properly and unwise to assume the other parameters accurate. Field 
personnel were made aware of the anticipated ranges for these parameters and the subsequent triggers 
for checking the accuracy of field equipment prior to continuing with sample collection. In the future, 
field personnel will provide field data to project engineer throughout performance of the sampling event 
to allow review and any modification to sampling procedures during the event. 

Comment 4: 
Concurrence with the statement that during low flow conditions, the groundwater may migrate laterally 
within the wall (page4). This also becomes more evident as the wall becomes fouled or plugged. 

Response: 
Although locally in the area of the wall the groundwater may migrate laterally, any lateral movement is 
minimal compared to the general east-west trend in the groundwater movement of the majority of the 
aquifer within the study area. It is anticipated that any affects from fouling of the wall will be 
insignificant for the majority of the 18-year design life of the wall. 

As expected with shallow overburden aquifers, the direction of groundwater flow often mirrors the 
topography of the ground surface, which is often reflective of bedrock topography. At the Ash Landfill 
site the general east-west trend in the groundwater movement becomes northeast-southwest in the area 
of intersecting West Smith Farm and West Patrol Roads. This differing trend of groundwater movement 
mimics the change in bedrock and ground surface topographies in this area. Under low flow conditions, 
it appears the southeast movement of groundwater may have a greater impact on the flow of 
groundwater in the southern area of the wall, with a potential for localized groundwater flow laterally 
within the wall. 
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Under low flow summer/fall conditions when the northeast-southwest trend in groundwater movement is 
more prevalent, groundwater within the wall may migrate laterally to the south. Under winter/spring 
conditions when groundwater elevations are higher, groundwater monitoring indicate_s a potential for 
groundwater movement within the wall laterally to the north. 

Although these slight changes may occur throughout the year as groundwater elevations rise and fall, the 
overall east-west trend in groundwater movement is most prevalent. Based on various groundwater 
monitoring events, the hydraulic gradient for the east-west trend may be two to four times hydraulic 
gradient laterally within the wall. Rather than movement laterally within the wall, it is more likely most 
of the groundwater flow through the wall is at a slight angle from perpendicular to the wall. 

Secondary to the east-west trend, groundwater movement trends toward the section of wall between 
monitoring wells MWT-5 and MWT-8. This secondary trend appears to coincide with a dip in bedrock 
in this area of the wall. As noted previously, groundwater movement may be affected by bedrock 
topography. The slight bedrock depression in this area of the wall appears to extend and dip from the 
slight bedrock trough in the area of monitoring well PT-17, as illustrated in Figure 3-7, Competent Shale 
Topography Map, of the Remedial Investigation Report at the Ash Landfill (June 1994), a copy of which 
is attached for reference. 

Of note, the contaminant plume also appears to follow the slight bedrock trough from PT-1 7 toward the 
section of wall between MWT-5 and MWT-8. The contaminant plume as a whole appears to follow the 
bedrock contours to a greater extent than it follows the direction of groundwater flow (see attached 
Figure L-1 illustrating bedrock contours with respect to revised March 2003 contaminant plume), which 
is reasonable for a contaminant heavier than water that may tend to travel more along the surface of 
competent bedrock than along groundwater flow. 

Minor changes in the trend of grow1dwater movement in the area of the wall may accow1t for some 
dispersion of the contaminant plume, but it is unlikely these slight gradients, primarily to the south, 
explain the apparent movement of the contamination plume laterally along the wall towards the nmih. 
The shape of the plun1e giving rise to the apparent lateral movement to the north along the wall is highly 
dependent on the sampling results of monitoring well MW-53. The historical results of sampling MW-
53 appear anomalous to the expected shape of the plume, based on groundwater flow direction and 
bedrock contours. The lower contamination found at MW-53 may be the result of the slight elevation of 
competent bedrock in the area of MW-53, which may cause the more concentrated contamination plume 
to preferentially flow down and around the elevated bedrock where the weathered shale is thicker. 

Although the slight trough extending from the area of PT-17 dipping toward the section of wall between 
MWT-5 and MWT-8, and the slightly elevated bedrock near MW-53, may account for the contaminant 
plun1e trending southeast-northwest as the contamination plume intersects the wall, it does not explain 
the apparent continued extension of the contaminant plume to the no1ih laterally along the wall. It is 
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possible and potentially very likely that the more concentrated contaminant plume may travel around the 
area of MW-53 to the south, as well as to the north. The current monitoring well network does not 
confirm the presence or absence of a branch of more concentrated plume traveling to the north of MW-
53. 

Comment 5: 
Reviewer is uncomfortable with the statement that the slight rebound in TCE and DCE in the 
downgradient wells may be indicative of some residual contamination present downgradient of the wall. 
I would need to see data concerning the full groundwater gradient profile. For this monitoring quarter, 
only the upper aquifer or surficial water table was sampled and mapped. Figure 3-1 does not include 
reference ground elevations and has an incorrect color legend for actual groundwater elevation contours, 
but no key for the reactive wall. It should be noted as indicating the upper water zone only. I would 
need to see data showing all of the monitored aquifer layers, particularly "nested" pairs or triplets so that 
an assessment can be made if upwelling of deeper, contaminated water is occurring downgradient of the 
reactive wall. 

Response: 
Parsons acknowledges comments regarding legend and will modify appropriately for future reports. 

The affect of residual contamination present downgradient of the wall is not a function of upwelling 
from deeper contaminated water. As evaluated in the Feasibility Memorandum for Groundwater 
Remediation Alternatives Using Zero Valence Iron Continuous Reactive Wall at the Ash Landfill (Draft, 
August 2000), "TCE and DCE concentrations were higher in wells located downgradient from the 
reactive wall than in wells located in the wall. The reactive iron within the wall reduced the level of 
chlorinated solvents as evidenced by the decrease in chlorinated compound concentrations within the 
wall. However, chlorinated compound concentrations increased once the groundwater exited the 
reactive wall as observed in the downgradient well data. This observation is likely due to the presence 
of residual chlorinated compounds in the aquifer material downgradient of the reactive wall. Over time, 
as groundwater passes through the wall and enters the downgradient side of the aquifer, TCE and DCE 
that are present within the pore water of the silt and clay particles in the aquifer at the toe of the plume 
will be reduced as the clean water mixes with the residual groundwater." 

Additional comments on this phenomenon were provided by Environmental Technologies, Inc. (ETI), 
the developer of the in-situ reactive iron wall technology, and included in Appendix D to the August 
2000 report. ETI stated that the occurrence of "initial decreases in contamination within the iron wall, 
followed by concentration increases in the down gradient wells, has been commonly observed in the 
initial stages of iron wall operation at other sites. The cause of the elevated concentrations in the 
downgradient wells is most likely desorption and/or incomplete flushing in the silty/clayey material." 
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In 1999, contaminant concentrations above 100 ug/L were indicated downgradient of the wall. For 
example, during a sampling event in September 1999, the concentrations of TCE in transect monitoring 
wells MWT-7, MWT-8, and MWT-9 were 480, <1, and 56, respectively; and, the concentrations of 
DCE were 25, 7 and 38, respectively. These wells transect the wall as follows: MWT-7 is upgradient, 
MWT-8 is within the wall, and MWT-9 is downgradient. These data indicate degradation within the 
wall followed by an apparent increase in downgradient wells. In September 1999, the total chlorinated 
ethenes in MWT-9 were 107.5 ug/L (using TCE equivalents calculation). 

If desorption and/or incomplete flushing continue to be factors, which is plausible since desorption from 
and flushing of silty/clayey material can be very slow processes, it is possible detections at this level 
may still occur downgradient of the well. 

In some instances degradation of DCB does not occur effectively within the existing wall. This 
occurrence will be taken into account during construction of the proposed additional walls . Addition of 
carbon source downgradient of the existing Pilot Wall may be considered to augment degradation of 
DCE prior to the compliance boundary. 

Comment 6: 
I disagree with the conclusion (page7) suggesting that shorter walls may be sufficient in order to remove 
the remaining chlorinated solvents in a timely manner. 

Response: 
Based on the narrowing of the plume and keeping the design parameter of the wall extending 100 feet 
beyond the 100 ug/L contour of the contamination plume, the northern extent of the Source Wall could 
be proposed approximately 170 feet shorter to the south, and the northern extent of the Middle Wall 
could be proposed approximately 200 feet shorter to the south (see Attached Figure L-2). It is not 
anticipated that shortening of the Compliance Wall would be proposed, and the existing wall would 
remain unchanged. Although shortening of the walls by these amounts may seem insignificant, the cost 
savings during construction will maintain a favorable cost:benefit ratio. 

Comment 7: 
The comparison between October 1999 and March 2003 via figures of the extent of the total voe plume 
is appreciated, and helps assessment. It is noted that the outer contour in March 2003 is the 1 ug/1 
detection, while the October 1999 figure was necessarily limited to 10 ug/1. Based on groundwater flow 
in the upper aquifer, it is reasonable to assume that not all of the pluri1e as delineated will intercept the 
reactive wall. This was also shown to be occurring in October 1999. The results for MWT-9 are not 
correctly depicted in the contours. The figures appear to have some generalizations that may not be 
reflective of actual sampling results. There also appears to be a significant seasonal fluctuation in 
constituents. Please clarify if use of October results is appropriate for comparison with March results. 
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Response: 
The approximation of the 10 ug/L contour for the March 2003 monitoring event was incorrectly 
illustrated as extending beyond the existing wall. Please see attached revised Figure 3-3 for the March 
2003 monitoring event. 

The lengths of the reactive walls are based on capturing the portion of the contamination plume greater 
than 100 ug/L. 

Care needs to be taken when comparing October 1999 results to March 2003 results. Compaiisons can 
be made, for example, a comparison confirms the seasonal fluctuation of constituents. However, it is not 
appropriate to surmise about the changes in contamination plume using these two monitoring events 
since the groundwater elevations during these two rounds are appreciably different. 

Disagree that the results for MWT-9, as presented in Figure 3-3, are not c01rectly depicted in the 
contours. The results for MWT-10 however are incorrectly depicted. Please see attached revised March 
2003 Figure 3-3. 

Agree that the March 2003 Figure 3-3 may have generalizations not reflective of actual sampling results. 
The presented plume was skewed narrow because monitoring wells MW-46 and MW(PT)-22 were not 
sampled and these were assumed non-detect when the figure was created. To properly illustrate the 
plume when these wells are not sampled, an assumption needs to be made about the contaminant 
concentrations at these locations · based on the results of historical monitoring of these wells. The 
attached revised Figure 3-3 uses historical data for MW-46 and MW-22. 

We concur there are various seasonal fluctuations in constituents at the site. This is evidenced by 
plotting contaminant concentration versus groundwater elevation at various monitoring wells around the 
site. For example, the attached Figure L-3 illustrates an extreme fluctuation of TCE concentration with 
groundwater elevation at monitoring well PT-18 and moderate fluctuations of DCE with groundwater 
elevations at PT-12A and PT-18 . 

Comment 8: 
Many of the well depths appear to be only on the order of 10 feet deep. The deeper ones are just as 
important. It is not unreasonable to request that the synoptic water level measurements be made of all 
monitoring wells, whether or not they ai·e on the analytical sampling schedule. 

Response: 
Please note synoptic water level measurements include site-monitoring wells in addition to the ai1alytical 
san1pling schedule. Previous investigations have shown that the predominant direction of grotmdwater 
flow for both the shallow till/weathered shale aquifer and the competent shale aquifer is from east to 
west. Since it is not ai1ticipated that the direction of grow1dwater flow within the competent shale 
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aquifer will change, and contamination has not been known to migrate into the competent shale aquifer, 
the groundwater flow of the shallow aquifer is the primary concern during the quarterly monitoring 
events. 

Comment 9: 
Overall, it appears the reactive wall has been primarily successful, and in association with natural 
attenuation, the plume is being diminished. The wall, however, may have been under designed to fully 
capture and treat the plume. It may be appropriate to consider extending the plume length or assessing 
the extent to which the plume may ultimately bypass the wall and migrate downgradient before 
attenuating. There may also be additional treatment options applicable. 

Response: 
The existing wall was installed for the purpose of conducting a full-scale, year-long demonstration 
evaluation. Treatment effectiveness and hydraulic performance measurements were utilized for 
providing recommendations for the proposed additional Source, Middle, and Compliance Walls, as well 
as evaluating the need for carbon source addition. Additional data since the time of the year-long 
demonstration will also be utilized to fine-tune the final design of the additional walls. 

As indicated by a review of the data from the Pilot Wall study, the pilot wall is successfully degrading 
TCE, however it appears the DCE resulting from the TCE degradation is not fully degrading. DCE has a 
slower degradation rate when compared to TCE. The proposed additional walls will be designed to fully 
degrade DCE. 

If you have any questions regarding the above, please do not hesitate to contact me at 617-457-7905 . 

Sincerely, 

Todd Heino, P .E. 
Pro gram Manager 

c: S. Absolom, SEDA 
R. Battaglia, USACE - NY District 
K. Hoddinott, USACHPPM 
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