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15 August 1997

Mr. James Colter (Code 1821flC)
Northern Division, Naval Facilities Engineering Command
Mail Stop 82
10 Industrial Highway
Lester, Pennsylvania 19113-2090

RE: Contract No. N62472-92-D-1296, Contract Task Order No. 0074; Draft Remedial Decision
Document, Navy Fuel Farm Facility, NASJRB Willow Grove;-Responses to Comments.

Dear Mr. Colter:

EA Engineering, Science, and Technology, Inc. is pleased to provide the following response to
comments regarding the above referenced documents for the Navy Fuel Farm Facility at NASJRB
Willow Grove. EA has received written comments from RAB member Eric Lindhult and former
RAB member AIix Raushman. Attached is a copy ofthe comments; EA has assigned numbers to
the comments to correspond with the response. EA's responses to the comments are given
below. The response "commentnoted" implies that EA agrees with the comment and the text will
be changed accordingly.

Responses to Comments from Alix Rauschman dated 13 June 1997.

In general, the comments received from Alix Rauchman address a lack ofdetail in the report. A
general response to these comments is that the Remedial Decision Document was not intended to
be a compilation ofprevious investigations, but a brief summary ofexisting conditions and
rationale for the proposed remedial technology for LNAPL recovery. The text has been revised
to include additional references to refer the reader to previous documents for background
information and rationale. .

Based on investigations at the Navy Fuel Farm, it has been concluded that the source of the
LNAPL is a release from Tanks 115 and 116. These tanks were subsequently taken out ofservice
and removed..During the tank removal, visibly impacted surface and .subsurface soil was
removed. As a result of these initial investigations and the tank removal, the focus ofthe pilot
.study was to recover LNAPL rather than conducting additional site characterization.

As the site ofa UST release, the Navy Fuel Farm is appropriately regulated by PADEP under the
UST program. However, previous investigations indicate that non-petroleum constituents may be
present at this site. Therefore, prior to transferring the Navy Fuel Farm from the IR Program to
the state UST program, the EPA and PADEP have requested several additional soil and ground
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water samples be collected to confirm that non-petroleum related constituents are not present at
the site.

This decision document is intended to address the remedy for the petroleum related constituents
at the Navy Fuel Farm. Should the additional sampling indicate non-petroleum constituents are of
concern, they will be addressed separately as part ofthe IR program.

Comment 1: Comment noted.

Comment 2: Comment noted.

Comment 3: The reader is referred to the Final Work Plan/or Pilot-Scale Testing 0/Free­
Product Recovery and Aquifer Air Sparging at the Navy Fuel Farm Facility ­
NAS Willow Grove, EA. Engineering, Science, and Technology, November 1993,
for de~ailed descriptions of the work scope. This document is available for review
at NASJRBWillow Grove or at the information repository at the Horsham
Municipal Building. The original scope ofwork included two phases, LNAPL
recovery and source and residual hydrocarbon removal, as outlined in the
document. A thorough description of pumping alternatives and the rationale for
these systems is presented in the Work Plan.

Comment 4: Comment noted.

Comment 5: The' reader is referred to the Final Pilot Study Report/or the Product Recovery
Pilot System at the Naval Fuel Farm Facility, Naval Air Station Willow Grove,
Horsham Township, Pennsylvania (EA, November 1996) for a detailed discussion
ofpilot study activities and conclusions. This document is available for review at
NASJRB Willow Grove or at the information repository at the Horsham Municipal
Building.

Comment 6: The Final Report, Site Inspection Studies at NAS Willow Grove, Horsham
Township, Pennsylvania, Vol I, EA. Engineering, Science, and Technology, May
1990, contains a discussion of the ecological setting of the installation including
identification of the potentially sensitive ecosystems. This document is available
for review at NASJRB Willow Grove or at the information repository at the
Horsham Municipal Building.

The site is located in the central portion ofNASJRB Willow Grove. As depicted
on Figures 2-2 and 2-3, an aircraft parking apron is located to the south. There
are no buildings in the vicinity of the site in the west and south-west directions.
The closest buildings are the aircraft hangers (Buildings 330 and 340) and the
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National Guard offices (Building 345) to the north and north-east. ,These buildings
are approximately 300-500 ft from the site. While these buildings have the
potential to be sources in themselves, releases from Tanks 115 and 116 have been
documented and the Navy Fuel Farm is the source for the LNAPL and dissolved
phase petroleum hydrocarbons at this site.

Comment 7: Extensive information is not available detailing the fuel release that occurred in
1986. The amount offuel released is not known. The utility trench is shown on
Figure 2-4 located adjacent to the dry well near Building 81. The utility trench
was being excavated as part ofconstruction activities unrelated to environmental
investigations. Therefore, questions about its effectiveness, size, etc. are not
relevant. Between 1989 and 1991, the tanks were emptied and not in use, as
stated in the third paragraph of Section 2.4 Most ofthe site investigations
including the recently completed Pilot Study and the planned remedial action are a
result ofthe discovery ofLNAPL in this utility trench. Therefore, the cleanup of
this "spill" is ongoing.

Comment 8: The drainage ditch is depicted on Figure 2-3 to the north ofthe existing Fuel
Farm. Runofffrom the aircraft apron and surrounding roads contributes to a
inajority of the flow ofthe ditch which flows to the northeast. Flow in this ditch is
intermittent and is typically associated with runoff after a rainfall. The depth ofthe
ditch is approximately 1-2 ft throughout the area. Soil sample locations at this site
were based on results ofa soil vapor contaminant assessment conducted during the
Site Inspection studies.

Comment 9: Three new AST were installed as depicted in Figures 2-2 and 2-3. These tanks
were never placed in use.

Comment 10: Several investigations have been completed at the Navy Fuel Farm including a Site
Inspection, aquifert~ and ground water sampling events. Based on these
results, the petroleum hydrocarbons are the primary constituents of concern at the
Navy Fuel Farm. However, during these investigations low concentrations of
several non-petroleum related compounds were reported. As a result, and as
stated in the text, an additional sampling event is warranted to confirm the absence
non-petroleum compounds at the site. This is being done with the intention of

. transferring the site from the IR. program to the State ofPennsylvania's UST/AST
program. A summary ofanalytical results is presented in sections 2.5.1 and 2.5.2.

Comment 11: As stated in the text, the soil borings around building 340 were conducted "as part
ofan investigation to assess potential subsurface hydrocarbon contamination in

' ..~-



Mr. James Colter
Responses to RAB Comments on SAP and Decision Document

15 August 1997
Page 4

areas planned for future construction". Boring locations are depicted on
Figure 2-5.

Additional references have been added to the text. A comprehensive discussion of
the sampling events and rationale is provided in'these documents. Priority
pollutant analysis have historically not been conducted at the site due to the
original assessment that the site was a petroleum only site, based on the leaking
fuel tanks. Samples were taken around Buildings 340 and 330 because buildings
are located down-gradient of the site. Samples were collected prior to the initial
construction to assess possible health hazards that may be encountered during the
construction activities.

The regulatory guidance criteria are Pennsylvania guidance criteria and the
reference will be added to the text.

Comment 12: Methylene chloride and 2-butanone are often associated with lab contamination.
However, these compounds were not reported in the associated blanks.

Comment 13: A detailed discussion ofthe rationale for the sampling event is p~esented in the
referenced document.

Comment 14: To characterize the ground water at the Navy Fuel Fann several ground water
sampling events were conducted between 1989 and 1993. To ensure a cost
effective site characterization, these sampling events were conducted in a phased
approach. Additional references have been added to the text and a detailed
discussion ofthe sampling events and rationale is provided in these documents.
Based on the ground water sample results and the presence ofLNAPL at the site,
the Pilot Study concentrated on the recovery ofLNAPL. The approach to site
characterization and remediation of the Fuel Fann is consistent with regulatory
requirements.

Comment 15: Comment noted. LNAPL was not observed in Well NFFW-19 during the June
1993 sampling event and this well was sampled.

Comment 16: The pilot study was conducted from March 1994 to October 1996. The corrective
actions which occurred at the time ofthe releases included the removal offuel
from the tanks and the subsequent removal ofthe tanks. During the tank
removals, surface and subsurface soil visibly impacted with fuel was also removed.
The pilot study was initiated to evaluate remedial options and concurrently recover
LNAPL, thereby accomplishing some remediation of the site.
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The ground-water samples were collected from the influent of the pilot treatment
system to assess system performance and carbon breakthrough, not to
characterize the site.

Comment 17: Comment noted

Comment 18: This section is intended to be a risk evaluation and not a risk assessment. As
stated in this section, the potential for human exposure to COPC is minimal.
Because ofits low yield the water table aquifer in this area could be considered as
a Class ill aquifer, however, for purposes ofestablishing remedial action
objectives the Class n designation would likely be applied. The ecology of the
installation is discussed in the Final Report, Site Inspection Studies at NAS Willow
Grove, Horsham Township, Pennsylvania, Vol I, EA Engineering, Science, and
Technology, May 1990. This document is available for review at NASJRB Willow
Grove or at the information repository at the Horsham Municipal Building. As
stated in the Decision Document, the ground water flow direction is to the north­
northeast. The clo~ discharge point is to the ARE Detention Basin,
approximately 2,000 ft away. No LNAPL has been observed seeping into this
body ofwater and based on the dissolved concentrations observed at the Navy
Fuel Farm it is unlikely that the ground water is adversely impacting the surface
water. In addition, an existing ground water remediation system is located in the
area ofthe ARE Detention Basin. This remedial system would be effective in
treating impacted ground water from the Navy Furl Farm and prevent off-site
impacts to the environment.

Comment 19: The Navy acknowledges that ground-water has been impacted at the site.
However, the focus of the program has been to recover LNAPL. Data has been
compared to guidance criteria and extensive risk assessments have not been
conducted.

Comment 20: Visibly impacted surface soil was removed during the excavation and removal of
the of the tanks. After tank removal, the area was regraded with fill dirt.
Therefore, the collection ofsurface soil samples in this area would not be ofvalue.
Because the LNAPL and dissolved phase plume are transported in the subsurface,
surface soil outside ofthe immediate vicinity of the tanks would not be expected to
be impacted and collection and analyses ofsamples would not be cost effective.

Comment 21: See response to Comment 18. As stated earlier, the intention is to transfer this site
from the IR. program into the more appropriate PADEP UST program.

Comment 22: The Navy does not contend that the cause of the LNAPL at the Navy Fuel Farm is
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the water table fluctuations. This section states the presence ofLNAPL in the
wells is related to the ground-water elevation. Based on well gauging records it is
also apparent that LNAPL is not present in the wells until the water table elevation
drops into the fractured rock. This has contributed to EA's theory that the
LNAPL is found in the fractured rock and becomes hydraulically isolated from the
wells when the water table elevation is high. In addition, it is readily apparent that

.LNAPL and impacted ground water have moved offthe Navy Fuel Farm site.
Answers to the other questions put forth by the reviewer in this comment would
provide useful information, however, a significant effort would be required to
obtain this infonnation. Sufficient information exists to select a remedial option
for. this site. Therefore, answering the questions raised would not be cost
effective.

Comment 23: The reference should have been to Figures 4-1 and 4-2. This typographical error
will be corrected.

Comment 24: Bioslurping is mentioned because it is a viable remedial alternative that was
evaluated as part of the pilot study.

Comment 25: No response necessary.

Responses to Comments from Eric Lind~ultdated 11 June 1997.

In response to the comments concerning the Sampling and Analysis Plan, EA has the following
responses.

Comment 1: The different fractures have not been tested to assess which fractures contain the
majority ofthe LNAPL or dissolved constituents. However, based on gauging
results, the LNAPL is present in the wells when the water table elevation falls to
the depth ofthe fractured rock. This depth is frequently near the bottom of the
well, indicating that the well installation has not resulted in cross contamination.
However, as noted in appendix F ofthe Final Pilot Study Reportfor the Product
Recovery Pilot System at the Naval Fuel Farm Facility, Naval Air Station Willow
Grove, Horsham Township, Pennsylvania (EA, November 1996), the proposed
recovery system does not include use ofwells deeper than 35-40 ft deep because
ofthe potential for cross contamination ofthe lower portion ofthe Stockton
Formation which is used as a drinking water source.

During past investigations at the Navy Fuel Farm the wells were purged by
pumping 3-5 well volumes and cOllecting a ground-water sample. The current

.SAP specifies low flow sampling techniques to be used for the upcoming sampling
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event. Except for the potential to generate less purge water, the low flow
technique is not expected to be impacted by fracture recharge rate.

Comment 2: The LNAPL will be removed by the use ofbailers and absorbent socks prior to
sampling. With respect to cross contamination among wells after sampling these
wells, the wells in which LNAPL is present will be sampled last. EA agrees that
the presence ofLNAPL is likely to result in a higher detection limit for non­
petroleum constituents. However, samples collected from recovery well NFFW­
2R during the pilot test indicated relatively low BTEX levels for a well with
LNAPL (840 to 1,532 J.lgIL). As a result; and at the request ofthe regulatory
agencies, wells containing LNAPL will be sampled in an effort to evaluate the
presence or absence of non-petroleum compounds at this site.

Remedial Action Plan

In general the comments address the selection of the vacuum enhanced remedial technology over
a two phase extraction technology (VB). EA agrees that two-phase VE would be a viable
remedial alternative. The VE and vacuum enhanced approach recommended by EA are
essentially the same, they just use different mechanical means. Both systems recover LNAPL,
ground water and soil vapor. The difference is that the VE has less down well pumps and
equipment. However, the VE system also requires an oiVwater separator and a vacuum pump
capable ofpumping both liquids and vapors; usually a liquid ring pump. The capital co'sts ofthe
liquid ring pump and oiVwater separator for a flow rate ofup to 45 gpm would exceed $100,000.
EA estimates that the cost for the ground-water pumps, LNAPL pumps and associated controls is
approximately $60,000. In addition" using the vacuum enhanced configuration allows the existing
building and vacuum pump to be used. Other considerations which favored the use of the
vacuum enhanced system is the increased potential for creating emulsions that would inhibit the
separation process and would adversely affect the ground-water treatment process. As a result,
EA has recommended the vacuum enhanced method of recovering LNAPL. ground water and soil
vapor over the two-phase VE method.

Upon further review ofthe system during the design phase, the installation ofadditional recovery
wells was determined not to be necessary. The treatment ofthe aqueous discharge with granular
activated carbon prior to discharge to the sanitary sewer is a requirement of the NAS Willow
Grove Department ofPublic Works.

In conclusion, EA agrees that two-phase vapor extraction would be a viable remedial alternative
for the site. However. due to the dramatic fluctuations in ground-water pumping rates that have
been observed during the pilot study, vacuum enhanced product recovery was the selected option.
The decision was further substantiated by the incorporation ofexisting equipment into the '
proposed system.
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Other editorial comments offered by Mr. Lindhult (in the form ofmarked up pages ofthe report)
will be incorporated when they do not conflict with EA style format.

Please review these comment responses and contact me with any questions or comments.

Sincerely,

UA~
Carl G. Reitenbach, P.E.
CTOManager

cc: s. Morcbs
S.Dobson
29600.74



ALIX RAL"SCHMAN 109 Rogers Road Furlong, PA 18925
215.i94.9995

June 13, 1997

Jim Colter
Remedial Project .\1anager
Naval Facilities Engineenng Command
10 Industrial Highway
.\1aI1 Stop tt82
Lester, PA 19113-:090

. Dear f\.1r. Colter

. '-~

Enclosed. piease rind my comments to the Remedial DeCIsion Docwnent (RDDl VvTmen by EA
SCIence. Tecimology, and Engmeermg Though 1have qUiI the RAE board. 1am happy to mil
comment on the ~ASJRB at Willow Grove.

.\-lost ElS and other such reports fail to lQok at the overall site conditions such that ther€; ,s a
identificatIon of contammant fate and cranspon. Coupled 'WIth thiS IS often an 1Daccurat~ assessment
of environmental and human health nsks. The manner 10 which 1made comments for I:llS reports
was based on those !acts: therefore. 1have asked for some very detailed mformation that does not
aifect the proposed remedIal action at Ine site, bUY does to pertam to the general mJormauon that
needs to be relteratec dunng the process of sHe rISk analYSiS and closure.

lam happy ro heip in the public comment phase of the Willow Grove cleanup and c!OSl,re process.
Smce 1have worked on several Superfund aIld other sItes In regards to clean up proced ..cres. 1t IS'
:::rom that expenence :nat 1Dake such forward comments

-=-hank you for your :Ime. Please call me 215-79~-9995 \'vlth any questlons

Sincerely.

Alix Rauschman
Freeiance Consui tJJ1t
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June 13, 1997

To: James L Colter

Remedial Project Manager

From: Alix J Rauschman

RAB Member/Consultant

RE: Comments to the Remedial Decision Document for Remedial Action at the Navy Fuel Farm

at the Naval Air Station Joint Reserve Base (NASJRB), Willow Grove, Pennsylvania.

Enclosed. please tind comments to the aforementioned repon as requested by you for !\ASJRB.

Comments:

Section 1.1, Purpose.

State when the 32-month pilot study began and ended. instead of just haVlng thIS information at the

end of the report.

Sectioll 1.2, Organization oftht: Report.

Secuon 3 15 a brief summary of potential site nsks.not a "qualitanve evaluation ofpotentlal risks to

public health and the environment..."

SecTIon 1.3, PilOT STudy Scope of Work.

Since this seC!lon does not describe the work plan acuvities or the scope of work, this section should

go WIder a different heading like "Summanzed Work Plan and Scope of Work." v.ith the following

subheadings: 1.31 Phase !-L).lAPL Recovery; 1.3:2 Phase ll-Source and Residual Hydrocarbon

Reduction.

Describe the difference in pumpmg alternatives. What is the rationale for using these systems for

waste removalm reference to long-tenns alternatives for what the SIte will be used for 10 the future.

Sectioll 1.3. Pilol Study Scope ~fWork, Phase J, second buillJled item.

The 'f in 'installation' needs to be capitalized.

SecTIon 1. 3, PilOT STudy Scope of Work, Phase 11.

In the last section under '"Activities conducted during the Pilot Study," conclUSIOns of the following

were not made:

Bullet 1: There was no description in the report as to the actual extent of contammation and whether

mOOltonng well informatlon provided an accurate assessment of actual contanUnant migration.

B;,;[ let 2 Actually the effectlveness or non-effectiveness of all of the alternatlves were presented.
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Bullet 4: The only mention of air monitoring 'Was PID monitoring ofthe site whereby no

measurements of air quality were discU5Sed. The air treatment systems itself was not expounded

upon.

Seclion 2.1 Sile Seiling.

The site setting is the most important part of the repon. In order to evaluate the fate and transpon

of contaminants, it is important to get an idea of what could be impacted at least Within a 1 mile

radius of the site such as populations that drink groundwater or poteiltially sensitive environments

such as wetlands or rivers. It IS also imponant to specify whether the site has undergone hazardous

rankIng procedures if it pertains, thereby giving the reader a focus for the upcoming fisk analysis

and discussion of alternati ves.

Please describe exactly, what surrounds the tank farm, for "several other base facilities" could mean

anything. These base facilities could also be a potential pomt source of contamination..

Seclion 2.-1 His/ory ojFuel Storage and Producl Releases at ihe ~'vavyFud Farm. Paragr,,;ph 2.

;vlore mfonnatlOn needs to be given regarding the spill which occurred in 1986. including a map

With spl1llocatlOn and possible boundaries of contammation. Such questions need to be arIswered

such as:

1.
..,...

4.

5.

How much fluid leaked from the tank(s)?

Where exactly was the utIlity trench that was excavated, how effectl\:e was it, and

how large was the trench, arId why was a trench excavated only to the west of the

tanks?
\\That happened m 1986 to Stop the spIlL when was it stopped, and dId the contaminants

migrate off site'")

What happened between 1989 arId 1991 with these tanks If they were not emptied and

'removed?

Was the spill cleaned up? If not, why?

Secrion 2.-1 History ofFueJ Storage and Produc:r Relea.\"es al the .Va\y Fuel Fanll. Paragraph 3.

£] In March 1989, '... Jet fuel was "emanating" from two patches of dead grass on the west side of Tank

115' Change the word 'emanating' to 'seeping'

There IS no indication on the figures provided as to where the ditch on the north side of the site is

located. Did contaminants actually flow across the site to the aircraft parking apron? Where

exactly is the dItch and what type of ditch is it? Questions that need to be answered about the ditch

are the following:

..,...
3.
4

5.

6.

What 'type of ditch is It? How deep is it" Does it contain water that f10W5 offsite"

Where does the ditch originate from, where does it travel to, and what direction does

it go?
How deep is the ditch and what type ofsoil is in the ditch?

Why wasn't thlS ditch sampled during the sod sampling phase"

It the ditch filled with water on an intermittent basis or year round? What directIon

does water flow in the ditch?

Was the waste oil removed? j
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Seclion 2. -/ HislOry ojFuei SlOrage and Producl Releases aJ Jhe }v'a~y Fuel Farm. Paragraph -t.
How many ASTS were mstalled and how many are in use?

Secnr)1l 2.5 Compari.'iOn r~tAna(vTical Re.\"ults to Regulatory Guidance Crireria.
Change VOC to VOCs.
Sentence] 'What years were the previous investigations, what were the conclusions of the
investigations and why are more investigations warranted now?
Sentence 3'What investlgation(s) were the VOCs encountered, and what how much was present?

Seclion2.5.1 Soil Samples Paragraph 1.
Re\'..Tite the first sentence to say 'In March 1989, EA was contracted by the NASJRB to perform the
_ (how many mvestigatlons were performed? This IS not the first as suggested) sampling effort at
the ~avy Fuel Farm whereby a total of 24 samples were collected from 18 borings installed around

. Budding 340. The invesugation was recommended by (Governmental Institution) to assess the
potential subsurface hydrocarbon contammation m areas planned for future construction.'

Explain the rationale for collectmg samples around budding 340 when the spdls occurred in the
Kavy Tank farm. \\-'bere is the figure to show the sample locatiom'?

Compare sampling results (data) from different sample years. There is no comprehensive discussion
of investigations that took place at the Tank Farm nor an accurate history of sample data and
sampling rationales. '-"'hat was the rationale for not doing priOrIty pollutant analysis. There could
have been metals. voe:;, and other contaminants worth noung. Explain why samples were not
taken around other buIldings.

'What are the 'gUIdance criteria' as descnbed in the last sentence: How penment are they in
comparison to other PA or Federal gUIdance?

SeCTIO/1 2.5./ Soil Samples. Paragraph 2.
Explam whether or not methylene chloride and 2-butanone are considered present due TO Lib
contamination In the sample.

Seclioll 2.5.1 Soil ~amp'es. Paragraph 3.
There IS no explanatIon as to why sampling took place in 1991. The first two paragraphs should
have summarized the general fmdmgs In order to allow for a rauonale for needed sampling in 1991.
The followmg quesuons need to be answered in this paragraph:

1.
..,
...
J.

How many soil san1ples were taken. why and where? At what depth?
. Why were solI samples taken if monitoring wells were Installed?

Why weren't the samples tested for pnority pollutants')

Section 2.5.2 Ground-Warer Samples. Paragraph 1,2.
Explain why groundwater samples were collected over the five year span from 1989 to 1993. Where
were the samples were collected') Ofthe 23 groundwater samples collected prior to June 1993, what
were the preliminary tindings that would suggest further analysis') Tfthe groundwater had contained
anythmg signiticant, a review of the potential onsite risks plus a fate and transport model are
important to characterize contamination patterns at the site. It may be possible that through
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migratIon, groundwater may have taken contaminants away from the spill area, and in the process of
depth fluctuation, deposited contaminants in other subsurtace areas.

Groundwater samples contained benzene in excess of "guidance criteria." TfLXAPl is present at
such a level as 10 inhibit sampling at other monitoring well locations, why isn't there a discussion of
what 'W'as done to mltigare the situation so thal either a risk analysis could charactenze the site as a
hazardous waste facJlity which would \\'arrant lmmediate remediation, or that the samples were
taken despite the presence ofLNAPl')

\\'11en sampling is not completed, then the site cannot be correctiy characterized. On army base
sites, where mInimal lmpaCts are reported, it IS necessary that a full sample enort occur so that the
data is compiete.

SectiolJ :.5.2 Growui-Wal.:r Sampi.:s. Paragraph 2.
7his paragraph state thaI weil 19 comamed benzene at concenuations In excess of the gLluance
.:ntena. However. L1.e last sentence states that wcil 19 was not sampled due to the presel~ce of
L~APL. 7his dIscrepancy shouid be changed.

Secrion ].5.2 Ground-fVarer Samples. Paragraph 3.
It is unclear when tne pilot study took place and why it occurred after sampling efforts between
1989 and 1993 showed that the remedial actIons discussed in the purpose of this report needed to

occur at the time of:he spIlls and not m.'o years after the last sampling phase was completed. What
was the rationaie for collecting only seven samples. Where were the samples taken, at what depths,
and at what time" There was a 1 year and m.'o month difference between April 1995 and July 1996.
What samples where taken at what time and why:)

SectlOlJ 3 Risk EV.1iuGlio12. Para~,.aph 1.
:"he vyord 'wether, I needs and "h."

.l"t:CT/O/l 3 Risk F:valuano/l, Paragraph 1.
If several COPCs exceeded guidance crIteria in subsurface soil and groundwater, It IS imlJ0rtant to
descnbe the fate and transport of contaminants on- and off-me. Despite the fact that the
groundwater 15 not a drinking water source, is the groundwater in thal area potable Class Tor Class
n groundwater? Does groundwater migrate to any nearby ecological areas, such as the 'Jeshaminy
Creek, that could pOSSIbly be affected by groundv.'ater contamination or by surtace water runoff?
\\'11at other wetlands or sensitive species live in the area:) All of this can be referenced if mentioned
In anotner document.

Sectioll 3 Risk EvaluGIW12, Para~,.aph 3.
7hlS paragraph specifically states that groundwater is impacted, therefore Justifying the r.eed for
runher dlScussion 01 human health and envIronmental impacts.

SeCT/Oil 3 Risk F.vaIIiGriOI1, Paragraph -I.
Surface sods are SOl is that migrate, therefore 1t is important to know whal contaminants exist. \"'11at
IS the rationale for not having sampled surface soil during any of the investigations'? Surface soils
need to be collected 1n conJunCIJon with subsurra.ce samples in order to examine the downward
migratIOn potential of sumclaJ contammants to lower soil strala and possibly, groundwater. .
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Section 3 Risk Evaluation, Paragraph 7.
In a situation where hazardous ranking is necessary to characterize a Superfund site for further
evaluation., discharge points only 2,000 feet, or less than ~2 mile from the point of dIscharge can
lIterally characterize the Site as hazardous according to the scoring methodologies In hazard rank
scoring. It is necessary to sample that point of discharge to determine fate and transpon of
contaminants.
Seen011 4.2 Oc:curreru.:e and DisTrihution offJvAPI" Paragraph J.
It is incorrect to state that the presence ofLNAPL at the ~avy Tank Farm are due to ground-water
elevatIons. Contamination has ceased on site. Therefore, it needs to be concluded as to whether or
not LNAPL in the soil now is dissipated with the rise in groundwater, and whether it is stagnant
during times of low bTfOundwater. How much fluid migrates from the source of contamination each
groundwater cycle" How many cycles are there? Since the Navy Tank Farm is 2 acres, and
contamination has been encountered in a 4.6 acre area around the farm, it can be assumed that
contamination may have gone off-site and that it had spread.

Seclioll -1.1 OccurrenCi: and Dismbufion ojL]'v'APL, Paragraph 2.
ThIS paragraph menuonsfigures 5-1 and 5-2, which are not present In thIS repon.

Section 5.
Vvlly is technique ofblOslurping mentioned at this point when the method will not be conSIdered for
future use.

Seer101l 6.
No Comment

Conclusions:

. In general, there are a lot of holes in the data that suggest that the site has not undergone any correct
form of characterizatIon in terms of the whole site acting as source of contamination were the fate
and transport of contaminants on-site to potential off-Site sources is an area of concern. fn terms of
the report, there is a presentable explanation of the techniques of LNAPL removal and t~.~ ratIonale
for choosing the vacuum-enhanced recovery method.

The fact that the sampling efforts are so inconsistent is a large problem because the fact that the site
has contained signiticant contamination without immediate removal is a source of concern. The
data for soils and ground\\'ater is inconclusive in that it fails to demonstrate the migrational patterns
of on-site contammation which is crucial in the determination of risks in the area of the "\j',jval Base
itsel f.



June 11, 1997

Mr. James L. Colter
Department of the Navy
Northern Division
10 Industrial Highway
Mail Stop # 82
Lester, Pennsylvania 191 13 -2090

Re: Navy Fuel Farm
NASJRB Willow Grove

Dear Jim:

Per your request. I reviewed the draft reports concerning the Navy Fuel Farm. Due to my schedule,
I was only able to briefly review these reports at night. I am submitting some technical questions and
comments concerning the reports. I must confess. probably due to the late hour of my review, that
I had a difficult time reading the reports. do to the inconsistencies in the writing style, grammar, and
technical writing presentation. I am including my once-through review for your information (some
of the comments are a difference in style [e.g., 'greatest' vs. 'highest' concentrations], but I believe
that most are common usage and presentation in technical environmental reports [e.g., VOCs]).
Other problems, such as improperly labeled Figures and Tables, can be easily corrected.

I have two main areas of questions on the draft Sampling and Analysis Plan (SAP). (1) The SAP
notes that flow through the upper bedrock formations are different (page 2-2). Has the different
fractures been tested to determine which fractures contain the majority of the contamination and to
evaluate if packers should be used to minimize cross contamination between contaminated and
uncontaminated zones') How is this difference in recharge noted in the purging methods imployed
for sampling? (2) The SAP states ifLNAPL is encountered, groundwater will be sampled from below
the LNAPL (page 3-5). How will this be accomplished without contaminating the samplng
equipment when it passes through the LNAPL? What information do you anticipate obtaining from
a well containing significant dissolved BTEX concentrations that could mask minute concentrations
of other VOCs?

My review ofthe Remedial Decision Document indicated some problems with figures, such as Figure
2-4, which has wells in the wrong place, improperly sized tanks. and an errant North arrow. Figure
4-1 was not clearly labled and I am not sure what the scale and units should be for the product. -
recovered.

The report indicates that groundwater recovery rates in the wells range from 2 to 15 gallons per
minute (gpm). The conclusions noted that the large "fluctuations ... [in the water table] makes
maintaining the pump intake at the proper level very difficult' and that "vacuum-enhanced recovery
did increase the amount of petroleum hydrocarbons recovered."



The evaluation ofbioslurping, also known as tvlo-phase vacuum extraction (VE), which simultaneous
recovers soil gas and groundwater, noted that vacuum pumps are "limited to one atmosphere of
[vacuum]" and it was not appropriate due to "the large water table t1uctuations." I disagree with this
conclusion and. based on the brief review of the repon. believe that two-phase VE would be the most
cost-effective remediation method for the site. This personal opinion is based on the belief that:

• Two-phase VE simultaneously recovers groundwater, soil gas, and LNAPL, thereby
eliminating the need for product pumps, groundwater pumps, electrical conduits, etc.

• Existing wells can be used, so additional wells may not be required.

• Two-phase VE system can be designed to eliminate the impact of water table fluctuations.
The inlet can be set near the bottom of the well or the fracture containing the majority of the
contaminants, and never be moved, independent of the water table t1uctuations.·

• Two-phase VE can lift water from great depths. similar to residential jet pumps, especially
if aprirning technique is used.

• Two-phase VE can remove most voes from the recovered water stream, which may
eliminate the need to use liquid-phase granual activated carbon (GAC) units prior to discharge
to the onsite treatment system.

• Two-phase VE can target the contaminated fractures more effectively, yeilding very
combustiable vapors for thermal treatment and reduced groundwater recover.

I have enclosed an article discussing two-phase VE and L~APL recovery. Please feel free to call
me at (215) 830-2059 if you have questions.

Sincerely,

(~)
....

I.-. {[<-

Eric C. Lindhult, P.E.
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ERIC C. LINDHULT
DANIEL A. KWIECINSKI

Using soil. vapor extraction to remove volatile organic compounds from ground water
: and unsaturated soils can achieve faster and more complete cleanups, with reducedI

, equipment costs, than conventional pump-and-treat remediation methods.

CLEANING Up, CLAY

contamination and evaluate remediation o~
tions. Due to the soil's low permeability. we
selected two-phase YE as the remediation
method.

Significant portions of the soil at the site j
contained total BTI:X concentrations greater i
than 1,000 ppm. We detected greatest con- 'I

centrations under the mall entrance road.
indicating that the leading edge of the I
plume had migrated off-site.

Our ground-water analysis found two 1
BTI:X plumes. with concentrations as great
as 27,400 Ilg/L, and a downward vertical
component to the contaminant migration.
We found a thin layer (less than 1 in.) of
free product on the water in a shallow well I
The plume followed ground-water flow in
relatively impermeable. uniform clay. Our i
information estimated ground-water-flow i

. ivelOCity at 14 ft per year. '
We evaluated several remediation tech- i

nologies according to how well they i
removed BTEX components from ground I
water and the soil minimized disruption to I
existing site uses. met discharge criteria I
for the local municipal sewer authority and
state permits. and estimated cleanup times. I

Plume depth and mall access ruled out
excavation as an option. We eliminated I
bioremediation and air sparging because
tight soils complicated delivery of air. nutri­
ents and bacteria. Poor ground-water with­
drawal rates eliminated pum~and-treat sys- !
terns. SVE did not clean ground water.

Based on our experiences cleaning sim­
ilar sites. we recommended two-phase YE to
minimize site disturbance and remove sub­
surface ground water and soil vapors.

At start-up. the YE system operated on
five extraction wells connected by an un- \
derground piping manifold. After several
weeks of operation. the thin layer of free- i

ground water and vapor. a knockout pot I
pump to remove ground water for treat· i
ment or discharge. and vapor treaonent, if
required. In addition. high vacuum systems
use an effluent vapor demisterlrecircula­
tion tank and a heat exchanger. Typically,
ground water and soil vapor are transferred
by the two-phase YE system to the knock­
out pot as water entrained in the vapor flow
stream. Due to the vacuum and the surface
area created when the water is' atomized. a
significant portion of the vocs in the
ground water enters the vapor phase dw:­
ing the extraction process. The two-phase
YE system offers several adVantages:
• Greater ground-water withdrawal rate
and zone of capture.
• Simultaneous remediation of soil and
ground water.
• Transfer of vocs from the liquid to the
vapor phase.
• Flexibility to adjust the vacuum on select­
ed wells.
• Rapid evaluation of progress.
• Fewer wells and no downhole equipment

In terms of cost, the two-phase YE sys­
tem can be more cost-effective and require
fewer wells and treaonent equipment as
well as shorter remediation time than con­
ventional pum~and-lreat systems.

MALL REMEDIATION

During a routine phase I environmental
audit at a Midwestern shopping malL
.subsurface soil samples revealed vacs

in soil borings near a fonner service sta­
tion. Concentrations ranged up to 88.7

.mg/kg total benzene. toluene. ethyl ben­
zene and xylene BTEX, and 2.000 mg/kg to­
tal petroleum hydrocarbon (TI'H).

We conducted investigations to esti­
mate the extent of soil and ground-water

,In recent years. more lreaonent options i
, have been developed for pum~and-treat i
! programs to improve efficiency and I
: cleanup time. including two-phase vacu- ;

urn extraction (YE) and multiphase YE. i
which treat both soil and ground water. A I

· look at three sites where remediation con­
tractors used two-phase extraction to clean
volatile organic compound (voc) contami­
nation shows how these new systems ex­
pand recovery possibilities.

Dames & Moore. Willow Grove. Pa..
: codeveloped two-phase YE. a patented tech·
inology. in 1989 during a remediation pro­Igram in clay of low hydraulic conductivity.
: Equipment used in two-phase YE is similar
! to conventional soil vapor extraction SVE.I

: However. to remove air and liquid phases
, simultaneously, two-phase VE systems use
; wells screened in both the vadose and satu-
· rated zones. A greater vacuum is required

to remove contamination and achieve hy-
· draulic control in low-permeability' soils at

20 ft below ground or deeper.
Low pumping rates and slow migration

of dissolved contaminants in low perme­
ability soil make it difficult for standard
pum~and-treatsystems to remove contam­
ination in these fonnations. A two-phase YE
system increases ground-water withdrawal
rates by one order of magnitude and in­
creases the recovery well's zone of influ­
ence. Tests in clay showed ground-water
recovery increases from 0.3 gal'/min with
standard pumping to 4.1 gal/min with the
two-phase YE. Zones of influence of ground­
water extraction. measured by ground­
water-table drawdown. is oiten detected
more than 100 ft from a recovery welL sig­
nificantly better than standard pumping.

Two-phase VE systems consist 'of a vacu­
um pump. a knockout pot to separate
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pro<iuet gasoline vaporized. We increased I
efficiency by shutting down different wells I
to allow the system to concentrate on areas !
of greatest contamination. We later con- I

: neeted two more wells t~ increase Bn:x re-I
: moval fr~m the SurroundlOg area I
; A mamtenance problem arose over clay !
; that came up with the ground water. filling I
· the knockout pot and creating vOids near
i the recovery wells, and causing occasional I
: localized subsidence around the wells. !

During the initial 142 operating days.
; the decrease in total BTIX concentrations in
· the recovery wells ranged from 93% to
greater than 99%. After-approximately 500

: days of operation. the greatest total BTIX
: concentration was 35 Ilg/L. which is less
than the regulatory cleanup level for the

I· site. The concentrations in most of the re- I·

· maining monitoring and recovery wells :
were observed to be less than laboratory :

In terms of cost, the two-phase vacuum extrac­
tion system can be more cost-effective and
require fewer wells and treatment equipment as
well as sharrer remediation time.

MANUFACTURING FACILITY

At a contaminated former manufactur­
ing facility. we discovered a subsur­
face dense nonaqueous phase liquid

(DNAPLl composed of chlorinated organic
solvent. The DNAPL was in the shallow over­
bUrden. perched on a dense silt lens below

, the location of the former underground sol­
· vent piping. We estimated the leak oc­
, curred more than 30 years earlier. Ground
: water in the shallow and deep overburden.
as well as the bedrock aquifer. contained

! voc concentrations greater than 10 ing/L
Pumping tests of the silty soil in the

50

nated soil and ground water is to treat
each with separate technologies. The mul­
tiphase VE system increases hydrocarbon
recovery. reduces equipment require­
ments and speeds remediation because of:
high vacuum pressure. which overcomes,
the relative permeability and viscosity ef- :
fects associated with subsurface lithology. ;
vapors and liquids. Multiphase VE is espe- !
dally successful in low~r permeability for- j
mations and with higher viscosity liquids.
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hydrocarbon concentrations to sheen in I

most wells. Only one well had a product ~

thickness between 2 and 3 ft. We underesti· :
mated the volume of free-phase product. ;
based on sheen thicknesses. Product:
stayed in pore spaces above the water:
table. adding to the overall in-place volume. :
Our initial product recovery ran greater'
than expected. with more than 600 gal. of :
diesel recovered in the first week.

During conventional recovery. product:
suspended in pOre spaces above the water:
table would migrate to the water to be I
pumped from the aquifer. Multiphase VE I
accelerated recovery and tidal fluctuations I
did not affect it.

The multiphase YE on this project recov- :
ered more than 9.000 gal. of diesel since!
June 1993. Recovery decreased from
the initial 600 gal./week to 10 gal./week.
Sheening on the bay waters ceased. and
the system does not hinder facility I
operations. Q I

The twD-j:lhase vacuum extraction equipment ,
can be portable. Diagram shows the 'ayout of a :
lW01Ihase system.

Eric C. Lindhult is a senior environmental i
engineer at Dames & Moore, Willow Grove, i
Pa., and Daniel A. Kwiecinski is engineer· ;
ing and design manager at Dames & Moore. i
Albuquerque, NM.

~~ ~1P<It~....5£ "'All
"'" CAe

,.-------'

of product in a week. with persistent hydr<r
carbon sheening.

We chose multiphase YE because of the
performance history of tw<rphase YE, The
·system. allowed facility operations to con·
tinue and minimized installation require­
ments. Crews installed system piping be­
low grade outside of crane operating areas.

The system initially limited free-phase
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Again. we evaluated several remediation
alternatives. including pneumatic product
pumping. interceptor trench and drain sys­
tem. ground-water pumping. excavation
and multiphase YE.

Regulatory agencies stipulated that hy­
drocarbon sheening on the bay surface be
stopped as soon as possible. Conventional
pumping techniques recovered only 40 gal.
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