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RE: Navallndustrial Reserve Ordnance ?lant

Dear Mr. Cabiness:

Site Name

ICategory
1

.. {

The Nfinnesota PoUution Control Agency (MPCA) staffhaS reviewed. <a.rhe Feasibility
Study for Naval Industrial.Reserve Ordnance Plant, Fridley, Minn~ota," (FS Report),
dated April 30, 1995, fet Operab\e Unit 1 for the Navat IndusUi.al Reserve Ordnance Plant
Site (Site). The FS Report was submitted-pursuant-to·-the Federal FacilityAgr~t
(FFA), dated March 271 1991, between the MPCA, the U.S. Environmental. Protection
AgencY.Q~PA), and the U.S .. Navy (Navy)..

The MPCA staffhereby rejects the FS Report and requests that the Na.vy rewrite and
resubmit the FS Report pursuant to Attachment I to t~ letter. Major reasons that the
MPCA staffreiects the FS Report include,. but not necessarily limited to:

1. The failure of the NavY to identify an acceptable remedy for carcinogenic
polyaromatic hydrocarbons, contaminan~ o~ concern at the Site;

2. The failure ofthe Na.vy to follow the EPA's National Contingency Plan by
the Na.vy's unacceptable selection ofiIlStitutional controls as a remedy for
volatile'organic compounds;

3.. The milure ofthe Na.vy·to incorporate in theFS Report soil cles.n-.up gOal8
. e&tablished by the~CA and EPA:,

'..;J
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4. The failure ofthe Navy to properly assess risk for the contaminmlts of
concern in tbis operable unit; and

.5. The failure of the Navy to follow EPA's presumptive remedy guidance in
the selection ofremedies for operable unit's contaminants ofconcern.

Tho NrPCA staffrecommends that the Navy and EPA convene a. meeting at tb.e MPCA
offices to work together to rewrite tna FS Report so that the FS R.eport 1WI be
resubmitted to the MPCA staffwithl.n 4S days ofrece.1pt of this letter as specified in the
FFA.

Ifyou have any questions regarding this Jetter, pJease contact David Douglas ofmy ~aff at
(6I2) 296-7818. .

c:!' .umce:r y,

/\. .....
~~.W~
/ I ~ ,V JamesL. Warner, P,E.

Division Manager
Ground Water and Solid Waste Division

n.W:c:.h

cc; Sidney Allison, Na.vy, Southern Division
. RichardNin~~ Hallibu."1.on NUS C~O!aticn

Mark Briggs, &\fT, Inc. '.
Thomas Bloom, U.S. Envirorunental Protection Agency
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Modifications to
"li'easibiHty Study for Navlillndustrial Reserve Ordnance Plant, Fridley, Minnesotan

dated Aprii 30, 1995 for Operable Unit 2

1. Page 1, Section 1, Introduction, Paragraph 2: Contrary to the Navy's statement.
the objectives of the Feasibility Study (FS) Report are not to develop soil clean--ul'
goals for the operable unit. These goals have already been identified to the Navy by
the Minnesota :Pollution Control Agency (MPCA) staffwith the approval of the
U.S. Environmental P:,otection Agency (EPA). This statement and all related
discussion that 31tempU to change soil clean-up numbers already established for
Opemble Unit 2 (OU2) shall be removed from the FS Report.

2. Page 8, Section 1.3) Parngrsph 1: The text states that "the concentrations ofVOCs
were highest in shallow layers and decreastd with depth in the sandy subsurface soil,..
.1£it is true that. th.e OU2 soils are being contaminated from the ground water
underlying the site, as Navy maintains, then the shallow soils at 002 would have
lower voiatile organic compound (VQe) concentrations than soil~ at depth. In
addition, the statement that the highest concentrations ofvoe were found in aTeu
that were "consistent with ~ocations where drums had been disposed in trenches"
argues against the contention that OU3 is the source of VOC conteminatiorllU OU2.

The Navy shall change the section to resolve this discrepancy.

3. Page 11, Section 1.3: The, r:eport neglects to mention that carcinogenic polyaromatic
hydrocarbons (cPAHs) also significantly contributed to the risk under the future land
use evaluation.

The Navy shall discuss tbe risk associated with cPAHs in the FS Report.

4. Page 12, Section 1.4, ~arngraph2; Pesticides and metals above back6P'"oumi
concentrations, ~hcugb. not found to be contamina.nts ofconcern, were associated with
.me activities.

The Navy sha1l.add this narrative to tIle FS Report.

5. Page 13, Section 1.5, RemediAl Technologies Section: The EPA presumptive remedy
guidance for VOCa was not written to evaluate remedies for cPAH.s; however. cPAHs
are contaminl!Wts ofconeem for OUZ. Remedies other than those identified in the
presumptive remedy guidance for VOCs that are more applicable to cPAHs (not just
polynuclear aromatic hydrocarbons [PARs]) shall be idenillied and evaluated in the FS
Report beginning with Section 1.5.

"'__ '~'_'" .,_~ ..._._.. _'"':"'"'_",' _.. _ ..... ,.•, " ..,_M" __ '· ···-'~·"'.&
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6. Page 13., Section 1.6, Feasibility Study Scope a.cd Objectives: Locating areas that
may require remerl.iation is not an FS objective; it is a Reme&allnvestigarion (RI)
objective. Developing soil clean-up goais is not an FS objective. The:.MPCA staffhas
already identified clean-up goals to the Navy and approved by EPA The Navy shall
remove these objectives from the FS Report.

The Navy shail ,evaluate remedies based on the known magnitude and extent ofthe
conta.minants ofconcern ofom and based on the soil clean-up goals identified by the
MPCA staff. The Navy shall add the faUowing <Jojective: "To ~valuate remedial
alternatives for toPAHs in the soils ofOU2 other than presumptive remedies for
VOCS."

7. T;\ble 2-2: By definition, Applicable Of Releva.nt and Appropriate Requirements
(AltARs) are promulgated. The Navy shall remove from the table and the associated
ducussIon a.il requirements that the Navy has identified as "ARARsl1 that are not
promulgated, such as those identified for thermal desorption of chlorinated
hydrocarbons; however, these items may be To Be Cansidr:reds (TEes) and should be
.identi1ied as such.

&, Table 2-4: Scil clean-up 1e'1els developed using the :MPCA Soil Cleanup Model are
TBC3. Soil clean-up levels have been establisIted for OtJ2. The "comments~' shall be
changed to reflect this.

9. Page 16, Section 3, Remedial Action Objectives and Target Cleanup Goals: The
Navy shall develop one list ofremedial action goals combining the liSt in this section
with the list from Section 1.6.

10. Pages 27 - 35, Sections 3.1.1, MPCA Soil Leac.hing Model and 3.1.2, TaTget
Cleanup G021b for QU2 SoiJJ - G.rolUldwater Protection Bused: These secticllS
&hall be deleted from the PS ~port and replaced with all relevant MPCA staff . .
correspondence sent to the Navy establishing soil clean-up numbers for O'U'2 or by
reference to such correspondence. The Navy shall list the contaminants ofconcern
and their respective clean-up levels and shall add a discussion concerning additivity
under the new HeaJth Risk Limit (HRL) Rule which is relevant where there are
multiple contaminants of concern impacting the same target organ.

The soil model makes no assertion that th~ OU2 soils !U'e the sole source ofground
water contamination. but indicates the likelihood that the solvents in the 002 soil are
oontributing to the conternination. Themod~ makes no assumptions about unknown
leachate plumes beneath the contaminnted zone in the soil. No assumptions are made
about vapors moving upward through the soils, nor are any assumptions regarding
perched water tables considered in the model.

2
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It is the primary responsibility oftbe MPCA snd EPA as regu!ll1Ory agencies (not the
Navy) to establish soil dean-up numbm. The MPCA staffhas done this with the
co'ncurrence ofthe EPA:md the MPCA statrhasagreed to make specifio changes
requested by the Na.vy. The FS dhall be used to evaluate remedies for the
contaminants ofCOncern using tbe soil clean-up numbers identified. not used. as a
forum for continuing arguments with the regulatory agencies about the numbers or the
process. The Navy has not produced any new information or arguments in the FS
Report that would cause the MPCA staffto either change any clean-up numbers or theprocess used to establish them.

11. Page 31. Section 3.1.2, Paragraph 2~ The intrinsic biorl~on oftricll1oroethene
(TeE). perchloroethyfene (pCB), and other chlorinated solvents is an active area of
research, with 'Very limited amounts of data available on the biodegradation ofthese
compounds in Bubsoils. Published data on the kinetics ofaliphatic chlorinated solvent
biodegradation in the vadose zone or groundwater is largely site specific. The MPCA
3dacknowledges that these published degradation rates, as applied to the Naval
Industrial Reserve Ordnance Plant (NIROP) Site, are at best approximate values that
are largely dependent on oxygen concentrations, bacterial c;:onsortia PTe'3etlt, nutrient
type and availability, soil type! etc. However, in the absence ofsite-specific
microcosm degradation data that would reveal actua.1. rates ofbiodegradalion in these
soils! it is appropriate to adopt conservative - though reasonable - rates ofimrinsic
biodegndation.

The Navy shall adopt the degradation rates and rationale previously identified by the
MPCAstaff.

12. Ta.ble 3~2: It is unclear to which specific entries in Dragun'a The Soil Chemistry oj
HazardtJus Materials that the rates that appear in Table 3-2 ofthe Study reta-.
However. a more careful analysis of the microcosm studies referenced in Dragun
~~ that a number ofthese values are .not applicable to the situation at NlRQ?:

a. Reference number 50 from Dragun (J.T. Wilson €t aL 1983. Emmte1'ation t11Id
Characterization ofBacteria Indigenous to a Shallaw Water-Table Aquifer)
states that (~ere was no detectable degradation of 1.2-dichloroethane..
1,1,2.:.tricbJoroethane, trichIotoetbylen~ or tetrachloroethyJene. This finding is
consistent with their observed persistence in ~e subsurface.enviromnent."

b. Reference number 49 from Dmgun (E. Wilson et c:1. 1986. 131otramformattens
ofSa/BcJ6dAlkylhemenu and~alogerratedAliphatic llydrocarbons in
Methanogenic Aquifer Material: A. Microcosm Study.) refers to studies that
were conducted on m~.hanoger.ic consortia representative ~i sanitary landfills.
There is no evidence that conditions at NIROP are methanogenic.

3
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c. Reference number 57 from Dragun (G. Barrio..Lag~ ei.czl. i986. Sequential
Dehologmattoll afClrlo....iTU:ItedEtnenes) is a study on reductive
dehalogenation of solvents. Because the sandy soils at NIROP are not
afUl.eI'Obic, reductive dehaiogenation rates are not an appropriate comparison.

d. Reference number 38 from Dragun(.H.H. TabaketaL 1981. Biodegradability
,Studieswiih Organic Priority Po/Juian/'ComptJW'Jd.s) used settled domestic
wastewater as microbial in~lum into fiasks containing a synthetic medium
rich in nutrients. This is not cl1ara.c:eristic ofconditioruJ in NIROP :loils.

e. Reference number 54 from Dragun (J. Wilson etal 1982. Biotransformation
ofSelected Organic ponutan~ in Ground Water.) The microcosms prepared
in this Study were flooded soil samples taken above or below the water table.
For one soil (pH == 4.4), the authors observed that TeE and PCB degraded a.t
approximately one percent per week. while in another soil more representative
ofNlROP soils (pH "" 7.8), TCE did not degrade while PCB degraded at
approximately one percent per week:. !t was concluded. that these compounds
were probably degrading amotical1y, No degradation was observed for
l,l-dichlcroethane or l,l,l-tricll1oroethane in either soil.

Ifthe biodegradation half-life of0.62~s (1.6 percent per week) for 'ICE
proposed by Nttvy is considered. the resulting implications are clearly not
credible. Ifthe biodegradation term is reasonable, it should yield, by inserting
it into the cOrresponding tirBt-order rate equation, a reasonable concentration
ofTCE that was originally present in the soil at the site. The first order '
equation is represented by.

where:

At .. concentmtion ofTCE that exists in the soil presently. For the sake of
argument, assume an approximate concentration offour parts per
million~m) (the "true" present concentraTion wi1l depend on the
aauaJ location in the soil), ,

•.<\0. = concentration afTCE that was present in the soil originally in the
mid-1970s,

t .;: time in years, approximately 20 years.
r =. rate ofdegradation b83ed on half-life data., r =: ln2/t1l1

.., 0.693/0.62 =: Ll18"}'r·l

and solving to detennine the initial concentration ofTCE in eoi1>

e,
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Ao =4./(e·(1.I1S)QO~

Ao '= 2 X 1010 ppm TCE originally i!I the ::oil.

618037430465:# 7

This is an impossibility (there are 10' milligraIIl3 per kilogramS ofsoil) and
indicates that Na.vy's proposed degradation ratei: very liberal.

Applying the same reasoning to the degradation rate of 0,5 percent per week
used by the MPCA staff:

r =0.6931 tm -= 0.693/1.6 =0.433 yr'l

Ao == 4./(e· (O.4~}(20))

A. = 2.3 x 104 ppm TCE originally in the sou. This is a theoretically
possible concentration in l\ soil affected by 2. :;:pil~ indicating that the::
MPCA's assumed degradation rate more acC"olrately I"epresents
eonditions at the :'.ite.

No.netheless, in order to obtain greater cladfication on biodegradation rates for these
compounds, MPCA ataff contacted one ofthe researchers named in two ofthe above
studies (B. Wilson, EPA Kerr Laboratories, Ada, OK). Ms. Wilson agreed that the

.biodegradation rates adopted by the MPCA are reasonable and not overly -
conservative.

, For these reasons, the MPCA staffrejects the rationale~ted in the FS ~ort.

13. Page 31, Section 3.1.27 PAragraph 5~ The Navy has mn demonstrated that the
~tud6 ofsoil oontamiilation in OU2 does not pose a threat to public health and the
environment. Navy's claim that only a minimal amount ofTCE remains in OU2 soils
based on prior RI soil boring data. ,The 1vfPCA sta.ff'believes that the claim ofonly 13
ldlograms afTCE remaining.in the soil is inaccurata for the ~onowing reasons:'

./ 'Il...The sit~ may not be co~plete1Y ch~racterized with respect to TeE. soil
concentrations. Locations with the highest conceIltra.tions ofTCE are probably
.not represented in the data despite efforts to sample these locations during the .RL

b. The sampling protocol was not designed to answer the question ofthe quantity of
TCE at the site, but was intended to delineate the areas ofcontamination at the
site. San11)les showing low concentrations cfTCE will affect the average in the
calculation wed to detennine quantities at the site.

5

-'~-:-."''''':"";''. 'j"-'-'"



c. Investigation ofsimilar TeE comammated sites at the Twin Cities Anny
Ammunition Plant resulted in grossly underestimating the amounts ofTCE in the
soils, After inst~a.ticn of soil vapor ~action (SVE) at these ,sites, it was
discovered that calculations based on soil boring data underestimated. total TCE.
maas by a.t least an order orrnagnitude. In addition. ground water contamination
at these sites has decreased dramatically since SVE W~ installed.

d. The fact that barrels ofsolvent were removed from the Site makes it more likely
that locations with very high concentrations ofTCE exist but may be stillundefined. .

The Navy shall change this narrative to reflect the above response.

14. Page 34, last para&raph: The MPCA staff <A>neurB that t.."ere is contamination under
the building however, tbe statement that "OU2 soils lU'C not a significant source of
contami.nants to th~ aquifer" does not mitigate the importa~ce ofthe OU2 soils in
contributing to ground \Vate( degradation at this site. As per prev10US comments, the
fact that numerous barrels were removed from the OU2 soils mUst appear in any
discussion ofthe likelihood that OU2 soils are contn'buting to the ground water
contamination.

The NEtVY shall delete the statement that OU2 soils'are not a significant source of
contaminants to the aquifer.

15. .Page 35, Section Risk-Based SoU Target Cleanup Le'VeJs: See.MPCA staff
responses to Sections 3.1.1 and 3.1.2.

16. Page 35, Section 3.1.2, Paragra.ph h Although migrllticm ofDense, Nonaqueous
Phase Liquid (DNAPL) from under the building (OID) eo the saturated subsoils of
OU2 is possible, evidence for this phenomenon is net demonstrated nor is any
modeling presented that would lead suppOrt to this claim. Also, the MPCA staff

.believes that ifsolvent were moving from under the building to OUl, the interveningsoil between the building and Site A would also be c~ntaminated.

The text makes no mention ofthe most likely source ofsoil contamination in the North40 Area: the numerous barTe1s of spent solvents have qeen removed from dispossl
trenches in this area. Approximately 75 barrels ha.ve been removed tl> date and a new
geophysical survey is being perfonned to identitY any additional areas where barrels
that may ha.ve been missed might be located. A ~umbcr ofthe ba...-rel..s observed duringthe removal were corro~ and spilled :wlvents into the soU, but this is diSregarded in
the FS as a source'of contamination in om soils. Any discussions that appear in the
text referring to tbe sourees ofsoil contamination shall include this important
information. A map which indicates the areas where barrels were rem.oved in relation

,.
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to the areas ofsoil contamination sbBlJ be included in the report as well as a listing ofthe number ofbarrels recovered a.t e!.ch location

In addition,. solvent C",oncentntions found ~n the ground water are not orders of
magnitude higher than th: cone<mtrations found in the OU2 soils. The MPCA staff
has consistently supported. and continued to advocate the concept ofinvesrigatingom soils for DNAPL, but do not believe DNAPL in om obviate$. the ned for
remedial action in OU2 soils. The Navy shall include discu5Sion ofthe removal of
blUTeJS from the site and remove statements referring to the migration ofDNAPL from
aU3 to OU2 without evidence that thi$ is the case.

17. Page 36~ Section 3.2.1 f Paragraph 2.: Evaluating "driving" exposure pathways may
be consistent with EPA's current soil screening guidelines; however, the guideline's
present methodology to determine the acceptable residual soil level. not a soil pore gasooncentTation.

The Navy shall change the narrative to reflect the above response..

18. Page 36, Section 3.:l.1, Paragraph 3 and Table 3-4 on Page 37: The !1ck-based
concentrations do correspond approxima.tely to HQ=l or ECR-E-5.

The Navy shall change the n.am.tive to reflect the above rnponse.

19. Pages 36 to 38~ Section 3.2.1; Documentation e.ndlor rationsJe for an attenuation·
coefficfenfofO:OO"t6 i9"1a.ck1ng. Since this value represents a change from previous
work RMT should have: 1) sought priOi input and approval from theMPC~ and
2) provided documentation on the rationale ofwhy 0.0016 is a more appropriate value
for the NIROP Site than the previously utilized value (i.e., 0.01):

The report states on page 38, "This-number is the ratio ofthe indoor concentration to
the soil pore gas concentration, estimated based on 5tUdies conduCted with the
conservative gas. radon (Little, et aI., 1992).lt This is very misleading and
misrepresents the cited refm-cnce. '1'he O.0016 value is based on the mean in~oor
radon concentration in tM livmg ~a.ce of single-family dwellings (as reported by Nero
et aJ.) and an estimated mean radon concentration in soil pores as reported by Nazaroff
et a1. This generic v-alue was derived as part of au analogy to demonstrate the potentialimportance ofsubsurface transport ofvolatiles into buildings. The MPCA staff'do notbelieve that the authors intended it to be utilized in the manner proposed by Navy,
The authCl11 dearly state that the attenuation coefficient varied widely ~cro:l8 the
housing stock and indicate that the range ofreasonable values vary over two or threeorders ofmagnitude. This is not sul"9rising since transport modeis have been found
sensitive to a variety ofsite-specific parameters such as soil permeability and soil
porosity. Climate has also been shown to influcI1ce soU gas transport.

7
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The O~0016 value is based on nationwide data and an estimated average may not be
applicable to the N1R.OP Site. The cited reference provides equatiOl13 which could
have easily been utilized with site-speci:fic intormation to calculate a more appropriate
value.

The Navy shail change the narrative to reflect the above response.

20. Page 38, Section 3.2, Pa.ragraph 2: Adjusting Preliminary Remedi~tion Goals (pRG)
for Additivity: The report shail note: 1) the risk from exposure to ground wata'
should be summed with those from soil. Ground water and :lOil nre often dealt with
separatdy. This is one reason why the MPeA staifhas utilized an jndividual target

.HQ of0.2; and 1) t.~e carcinogens TeE. and PCB also have noncarcinogenio effects. "

The Navy shall change the narrative to reflect the above respotlic.

21. Page 39, Section 3.2, Noncarcinogenic Effects: The statements following the
.. ,,'. 'seoond'andthird-bnllets appear eontrnmctozy concerning concentrations of

ethylbenzen.e exceeding PRG/10 leveL

, The Navy ~hal1 resolve t."1is 'inconsistency.

22: :Page 40, Section 3.2.2, Paragraph 1: The text states~ 'LOfthe exposure routes
based on direct human contact (that is: compositional concentrations), the ingestion
route of E!XlJosure was calculated in the Baseline Ris..\c. .<\ssessment to pose the highest
risk compared to inbalatian and dermal adsorption, For this reason, the ingestion
mute is the most sensitive, and the PROs based on the in8e~tion route are the lowest
concentrations, :md are the most protective." 'This is incorrect. Dermal adsorption
was not evaluated in the Baseline Risk Assessment. For nonvolatile contaminants
(e.g., cPAHs) the dermal pathway can result in a higher ~osure than incidental
ingestion. The MPCA statfunderstands that there was previous agreement that
dermal adsorption would not be incorporated into the clean-up values. However, th~
Navy shall change the nain.tive to clearly stateth'at Uzability to incorporate the dermal
p~hway is part of the uncertainty and would result in an under estimation ofrisk

. P03ed by the residua11eve1s. ' ,

23. Pages 44 N 47, Section 3.2.2, Additivity: Sinc~ cl'AEs are also carcinogenic, th~
additivity'screening sha111nclude TeE, PCE,and cPAHs combined.

'. ,

The Navy shall change the screening to reflect the additivity as described above.

24. Page 47, Sedion·3.2.2. Paragraph 1: Change ·"Area. BUa! the end ofthe statement
to "Area E." "

25. Page 47, Section 3.2..3. Paragraph 2: The Navy shall identitY how it detennined that
the. cPARs in Area D are r-..ct related to 3ite activities,

~.- . ;'.:... :. -.-",-::';':':";".', ."::~":::'':'~''.''=.-:--::._ -.' '~"-. '-.-'--;-'" ,., . - - ~: ,''':''''"'',;''



26. Page 49, Section 3.4, Paragraph 3: The Navy shall 'change th~ narrative to indicate
that the depth to ground water at OU2 is a~prox.imately 20 teet.

27. Page 49" Section 3.2, .1aragr,.ph 1: The Navy :;haU delete Nc::w England urban
background. leveis from the FS Rq=ort Wi t.~f)Y are not applicable at NIROP.

.28. Page 49, Section 3.3, P~ragraph 2: The Navy shall identifY methods that can verifysoil pore gas c1ea.n-up levels. '

29. P"-ge 4~, Section 3.3, Paragraph 3: The Na.vy shall change the narrative to discuss
the dennal absorption pathway and direct dermal toxicity for cPAHs.

, .
30. Page 52, Section 4.1, No-Action Alternative (AJtemdive 1): The NaVy shall

change the description ofthisalte.mative to include monitoring ofthe soil and ground
water for the 1iext 20 years. Site monitoring is necessary for aU remedies in order to
detect any ehanges in :ite conditions and verify'that the remedy implemented continues
to be protective ofpublic health. weffare, and the environment after the cleanup is
com.pleted. The cost or site monitoring for all remedies evaluated.shall be idemiiied inthe FS Report.

31. l":lge 53, Section 4.2, Paragraph 1: The Navy shall proceed with the remediation of
OU2 soils for VOCs under the reside.trtialland use scenario, which is consistent with

. the approach taken in the remediation ofOUl.

The statutory requirements ofComtlrehensive Environmental R~onse,
Compensation and Liability Act (cERCLA) clearly state that applying permanent landuse restrictions tbrougl\ institutional controls instead of a remedy is 2Jt unacceptable
aJternative. "Institutional controls ma.y be used during the conduct ofthe lU/FS and
implementation cfthe: remedial action and, where necessary, as a compon~ntofthe
~mpIeted remedy. The use ofinstitutional controls shall not substitute for active
response tneaSUres.1'O (4P CFlt §300,430 (a) (iii) (D). (Also see theMPCA 3tafl
response for Page 118, Section 6.0; paragraph.3.)

The Navy shall delete all narratives related to institutional controls for VOCs fur omsoils from the FS Report. '

32. Page 56, Section 4.3-2, Paragraph 2: The Navy bas not demo:1stnltcd the extent to
which ground water is contaminating soil at NIROP. Because soils at ,the site are in
contact with the contaminated ground 'Water, some recontamination ofthe low~_soils
immediately in contact with t..~e ground water is possible for a'tiine. However, the
MPCA staiImaintain thl1t om soils are contributing to ground water contamination
at the site based upon information from the RI and from removal. actions.. '

9
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Accordingly, the minimwnremedial requirement entails the lC:-emoval, treatmen4 or
containment or some combination of the three ofcill contaminated soils which act as a
source offurther groundwater p'olJ~tion.JI (Minnesota.R. pt. 7060.0910, subp. 3 C).

,For these reBBong, the MPCA 5,taffrejectS this ra~onale. Lacking evidence in support
ot these arguments, the Navy shail delete this argument from the FS Report.

33. Page 56, Section 4.3.2, hut paragraph: The argument that OU2 soils are not the
source ofground water contamination has been previously addressed. Data collected
from the RI shows that. while there is a local area. of'elevated vee in soil next, to the
ground'water~ there is also 8. b~ad area of contamination in the mid-depth vadose soils
ofhigher 'concentration that appears generally separated from the lower contaminated

,soUs. The WeA staffbelieves that the most reasonabJe explanation for the
comami:ultion found in the mid-depth soils is due to the barrels found at the site lU\d is
a continuing source ofgro~dwater contamination. It is feasible that the lowest levelsofsou contamination may be due to VOCs emanating from the ground water, hut the
claini that all ofthe contamination in the om soil! is from ground ..vater is not
supported by the data.

The Navy shall delete statements ref=nng to OU2 soil contamination being due togrOund water alane. '

34. Page 62, Section 4.3.5, Enbanced Bioremediation ofcP~o\Hl using SVE:, The
Navy shall delete thia section from the FS Repcn a.nd further discussion ofthis
remedy. The Navy bas not presented sufficient technical information in the FS Report
for further consideration ofthis mternative. No sites are identified where this '
alternative has been ;ssed, much {egg been successful in meeting remedial objectives.
(See further response to this section below.) ,

35. l'j\ge 61, Section 4.3.5: The Navy haa not demonstrated the biodegradation ofPAHs
at NlROP. Biodegradation ofPAH is generally restricted to the lower molecular
weight compounds. including naphthalene, phenanthrene,' and anthracen~ although
minerali.ution ofa few higher molecular weight compounds including flucranthene
and pyrene has occasionally been demonstrated. As a ro1~ the higner the molecular
weight ofthe PAIr.. the more recalcitrant it is to biodegradation, although the e:xtent of,high molecular weight PAH biodegradation is Very site specific. Additional fiu:tors
include the age ofthe 1'.lUI contamination, nutrient concentra~ons, microorganisms
present, and the degree ofPAH adsorption to the soil. '

AV1tilablestudles on PAffbiodegradation in-sihl demonstrate that biotransformation
of carcinogcrllc PAli (cPAH) varies wideiy. -Conditions and le'Vels of contaminants areditfurent fol'" each site. and it is essentiai to peIfOrTn treatability studies in th8 laboratoryto evaluate biodegradation rates ofthese compounds. (Bioremediation ofSoil
Contaminated withPolyaromaticHydrocarbom (PARs]: AReview. 1993. S. Wilson
and K. Jones). Further, provided that in-situ Of on-site biotrnnsformation ofc...'D.AH's is
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, occurring. the extent ofthat biodegradation may welJ not reach human health d::k
, clean-up levels. Even under o!Jtim.allaboratory~ shake flask conditions or bioreaetors

(Ellis et aI.• 1991. BioremedJation ofa Creosote CO~llated Site) cPAH removal
ranges from 7 to 40 perclmi, depending on the type ufPAH present in the soil.

The MPCA ~taff rej~s soU vacuum c..1::raction as a remtldy for cPAHs. The NaVy
shall delete Section 4.3,5 and aU related appendices and narrative.

36. Page 65, Section 4.3.5, Paragra!'h 1: The as.rertion that tim order biodegr..dation
rates will hold in-.situ until ri~k based clean..u~ numbers :u:e attained is addressed in the
response to Para.graph 3.

37. Page f)~ Section 4.3.S. Pnrngrnph 2: Two and lhree ring PAHs are not carcinogenic
P.W..!.

The Navy shall change the narrative to reflect the above response.

38. Page 6S~ SectiOD 4.~5t PU2.g!'sph 3: The conclusion reached in the FS that cPAHs
.. W1ll intrinsically biodegr'...de to concentrations tJlat no longer pose a human health risk.

is unsubstantiated. Although Park et aL found rates for the biodegradation ofPAI! in
:loil. i.t is importanl Co note that: 1) the contamination ,was freshly added to the soiJ
system, making it more available for biodegradation, 2) PAR concentrations were not
alluded to in the study. 3) it is improbable that these biodegradation rates proceed
inde£inite1y to low concentrations oiPAH in sou vta first order kinetics. For example.
the Luthy et a1.~ review (referenced on page 63. paragraph 3: Lt.-thy at aI.• 1994.
Remedia.ting Tar-Contaminated Soils at Manuftetured Gas Plant Sites) states that
studies ~indiCl1te that ma=3 trlUIsfer limitations can exist eVen in well-mixed systems
where aqueous phase dtlfusional resistances are minimai ... this is inferred from the
extant ofbiodegradation approaching a, limiting value., after which there is Uttle change
in PAH content in the soil matrix.;· In addition..., .. studies afbiologicaJ treatment of
PAHs' in liquid cultureS and'Solid matrices associated with manufactUred gas plant ~ite

soils have indicated that a range of 2- through 6-ring PAH~ may biodegrade when
present in aqueous solution, but removal from a solid matrix is less predictable and,
generally, much less efficient.t~ Other references ,also allude to these difficulties even
when att1'".tnpting active bioremediation ofPAHs through bloreactors. Therefore, the
proposal that cPAHs in OU2 soils will intrinsically biodegrade to below risk-based
clean-up numbers is not adequately supported. The Navy shall verifY the pro'P0sed
biodegradation rates through laboratory treatability.studies. Finally, the Na.vy's .
assumptions of in-situ PAHbiodegradation are predicated on the ~ced delivery of
oxygen throuih the operation of a SVE system at the site, For thc.~e reasons, the
MPCAstaff rejects this rationale.
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Therefore, in the FS Report the Navy ~hal1 evaluate the altetnatives of 1) acavating
and landfilling theP~.H <:onta.~atedsoils and 2.) thermally treating only the P AH
contamil'.at..--d Boila ~.part ofthe treatment train as per the criteria used to evaluate theother remedial alternatives.

39, rage \lei, Section 4.3.5, Paragraph 3: The Navy shall change <cammonia." to ''N'I or
"nitrogen."

40. Appendix I: In Appendix I. 1 ppm is used as a cP AH clean-up 'lalue. However, in
Table 3-6,470 ppm is used as the clean-up value.

The NaVy shall resolve this discrepancy.

41. Page 82, Additional Design Data Requirements, ParagrRph 2: The Navy:mall
submit a drawing showing the areas cited for Figure 4-6. Figure 4-6 is not the
drawing referred to in this paragraph. The Navy shall i~entify what clean-up number
assumptions were used to cornputethe 450,000 cubic yards ofsoiI. The Navy sh.aU
show how additivity ofmuitip1e contamiriants (e.g., under the HRL·Rule) was used in

. this calC"Jl.ltion an~ ifnot uBed, ::lhail recompile the volume ofsoil requiring
remediation.

42. Page 86, Section 5.1, Alternative 1- No Additional Action: What does the Navy
mean when it says that "... (hlowever. these current ex.posuJ;'e pathwayt;, evalu:aterl in
the R1sk Assessment conducted during RI activities, did not e."Cceed Minnesota
threshold values for unacceptable risk...ll? This stat-oment seems at odda with the restofthis BectJon.

43. Page 87, Section 5.2, Alternative 2 - IwtittltionaJ Controls: The MPCA staff
rejects this alternative. See response to Page 53, Section 4.~ paragrap.h 1.

.44. Page 90, Section 5.3, Alternative 3 - Soil.Vacuum ExtraCtion: TheMPCAstB1f
accepts this alternawe for the treatment afVOCs; however, the gtaff'rejects. this
alternative for cPAHs because the Navy has not provided m..4brmation substantiating its
claims that this alternative rememates cPAlb. Therefore, as a remedy for both VOCs
and cP.AHs, the MPCA. sWf'rejects this alternative. The Navy shall identity
alternatives and ~uate remedies that remediate cPAHa. The MPCA staffremains
open to considenrtion ofremedies that treat both VOCs and cPAHs and to a trea.tme11ttrain concept for remediating these categories ofcontaniinants. (See discussion on
Page 5, Section 2 ofthe document entitled, uPresumpti've Remedies: Site
Characterization and Technology Selection for CE,RCl..A Sjte3 Wit.h Volatile Organic
Compounds in Soils," dated S~ember 1993 (EP.~ pirective 9355.0-48FS).
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45. P:=ge 93, Seman 5.3.1, .Paragraph 2: See MPCA response to Page 56, Section 4:3.2,
Paragraph 2.

While ground 'Water will affect the soils in contact with it at OU4 recontamination of
the entire soil column due to contaminants in the ground water 18v~ unlikely. In
addition, many other sites proceed with S\~ without recontamination oftne soiL The
Na.vy shall delete from the na.rrative hmguage that soils will become recontaminated by
ground water.

46. Page 106, Section 5.5.1, Paragraph 2: The statement that <leK:cavation and
incineration WIll also prevent any further deterioration qf ground wata' quality ~t the
NIROP, which would be due to leac.hing ofadditional constituents from the ~cj?, is at .
odds with the claim elsewhere in the report that OU2 wils are not contributing to the
ground water contamination.

The Navy 3hall change the narrative to resolve lrua inconsistency.

47. Figure 6--1, Comparison of Altunatives for OU2: The Navy shall modify this iigure
, to compare ail ofthe selection c.-iteria for each remedy, not just the three shown.

48. Page 114, Seetion 6.3~1~ Paragraph 2: The Navy shall amend the statement, 4·oncc
ground water under OU2 has reached the target cleanup goalg, na.tur8l volatilization of
VOCs and biodegradation orPAHs in soil wil1lower their ccncentrntions to levels
which are protective of human health ·and the environment" to reflect that this
prediction has been made ·.vithcut tre·atahilitj studies or other site specific evidence to
support these claims.

49. Appendix G: Calculations presented here conclude that 3.6 tons per year ofVDe
will be removed by SVE from om soils. This is inconsistent with the assertions that
only i3 kilograms voe remain in OU2 soils.

How do the calculations regarding.total soil volumes and effectiveness of SVE at om
relate or take into oonsideration the risk~based clean-up levels for VOCs in Table 3--67

50. :Page 118, Section 6.6, SUmmary; The MPCA staff reject3 the Institutional Controls
-t\lternative for VOCs (see previous discussion regarding Page 53, Section 4.2, .
Paragraph 1).

In addition, the ~lttinlJground water pump-end~tteat system does not mbstitute for
actual ground water reatomtion which is required under N.WUL R, pt. 7060.~910.

51. Figure 5-2: Institutional Controls: The MPCA sta1fbelieves that an implemented
remedy is considered permanent .when it allows for unrestricted use ofail land and
n~ r?Sourc~ impaw~ hy th~ ('.rmtRminnnU. .
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The narrative shall change the figure to reflect the above response.
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52. Appendix H: See MPCA staff response for Page 65, Section 4.3.5, Paragraph 3.

The voLume ofsou impacted by cPAHs is not quantified in the FS Report. This
information is essential for making remedial decisions concerning PAH impacted soil
at the site. For example. a small voJume·ofsoil might be·economically landfill~ while
a larger amoun,t of soil may not.

The Navy shall quantify the volume ofsoil impacted by cPAHs.
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