
May 11.2007 

Bruce Beach 
Office of Federal Facility Remediation 
United States Environmental Pmtection Agency, Region 111 
1650 Arch Street 
Philadelphia, PA 19103-2029 

Subject Response to Comments on Proposed Planfir SWMUs 2B, 2C, and 2E 
Naval Air Station Oceana 
Virginia Beach, Virginia 

Dear Mr. Beach 

This letter presents the Navy's responses to USEPA comments provided in your letter dated 
March 30,2007. Comments are presented, shown in italics, followed by Navy responses. 
Additionally, the Navy has incorporated these responses in the enclosed red l i t ex t  for your 
review. 

GENERAL COMMENTS 

I. A short discussion m n m i n g  the sourn of the@-phase dirslfuel detected at SWMU 2E 
should h included Site Bac~round section. Additimrallw please discuss and identify the two 
difimnt areas that mak up &%MU 2E, tlfe oil soakdg&hd and the separate n m - i u l m  vinyl 
&lode zans detected in the groundianter. 

According to for me^ base personnel, the source of the diesel fuel is believed to be fmm a 
former pipeline in the vicinity of SWMU 2E. However, attempts have been made to confirm 
the pmsence of such a pipeline, and none was identified nor was any other source of diesel 
fuel identified. It is likely that the location of the CERLCA release and the diesel fuel spill 
overlap. However, all chlorinated solvents detected in groundwater were found south of 
the diesel fuel plume (Attachment 1). It is likely that some constituents have migrated 
downgradit while those in the source area degraded via anaerobic reductive 
dechlorination due m the reducing conditions aeated by the fuel spill. 

2. The soum a m  and lateral extent of northenstern-most p h t c r  mntamination at 
SWMU 2B does not seem to ham? bcen clearly outlined, please include an assessment of f u h t  
ndditional rwrk will k done during LTM. 

No additional delineation activities are planned for this SWMU. The disposal reportedly 
occurred north and east of Buildings 130 and 131. Since groundwater flows m the 



southwest, it is unlikely that contaminants are migrating to the northeast. There have been 
no MCL exceedances in upgradient wells 2BMW08,2BMW09, and 2BMWlO during recent 
rounds of investigation. As requested during the April 4.2007 conference call, analytical 
results for 28MWOS were provided via separate correspondence. 

3. 'J'he drajl Pmposed Plan is in good shape, exccptfbr Table 3. 

Comment noted. 

4. Please number all the pnges and replace "in sihc" rcrith "in-situ". 

The text has been edited as requested. 

SPECIFIC COMMENTS 
5. Page I, Text Box 1. Please insert datesfor the public comment period and t/te public 
meeting. 

This edit will be made once regulatory consensus on the proposed plans has been reached 
and the documents can be finalized. 

6. Page I, Section I, Third Paragraph, next to last sentence. Please change tlis sentence to read 
" b f i w ,  the public is encoumged to wwieru all the alternatiwsfor each S W U . "  

The text has been edited as requested. 

7. Page 2, Section 2.1, Second Pamgmph, 3 nmu sentences. At the end of the pmgrap/z, please 
add a discussion tluct indicates "Also during tlz 1993 Phase 1 RCRA Facilities Inzwstigation (RFI) 
7-fit offree product, judged to k dieselfuel, ulas detected in one luell. Thisfree product ruas not 
present at the time of thefield rvorkfor the Interim RFI in 1990. No pnst or continlring source for the 
diesel Jiiel has been identified. " 

The text has been edited as requested. One additional sentence has also been added that 
reads, "It is assumed VOCs are unrelated to this free product." 

8. Page 2, Section 2.2, IAS Pamgraph, first sentence. Please in& "of" after "mieru'' in tlte 
Jlnt line. 

The text has been edited as r e q u d .  

9. Page 2, Section 2.2, IAS Paragraph, U z i d  sentencr. Please mplace "pholeum-related ruaste" 
utith "waste oil". 

The text has been edited as requested. 

10. Page 2, Section 2.2, Round I Ven'f ihn Study Pamgraph. Please add "This study also 
recommended additional sampling at S W U  2A and SWMU 2D ums not evalunted as part of this 
study." at the end of the pamgraph. 
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Consistent with our April 4, 2007 phone conversation, the Navy agreed to address this 
comment and subsequent comments related to SWMUs 2A and 2D by adding additional 
text to focus the discussion of the Propose Plan to SWMUs 28, X, and 2E. Therefore, the 
following paragraph was added to the IAS section: "Although additional investigation of 
SWMUs 2A and 2D were completed and the action determinations for t h e  SWMUs are 
addressed within the following investigation summarizes, the focus of this Proposed Plan is 
to present the Preferred Alternative for SWMUs 28, 2C and 2E. As a conclusion of the 
Interim RCRA Facility Investigation, a guide to scope the requirements of the RFI as defied 
in the NAS Oceana RCRA 3008 (h) Consent Order, SWMU 2A was determined to require no 
further action. The action determination for SWMU 2D, which was investigated as part of 
the RFI, is addressed under a previous Proposed Plan and Decision Document." 

I I. Page 3, Section 2.2, Interim RFI Pamgrnph. Please add "nlis investigation wcommended 
more sampling at SWMU 2D and that no additional investigations ritere neededfbr SWh4U 2A." at 
the end of thc parngmp11. 

See response to comment 10. 

12. Page 3, Section 2.2, Phnse I RFI Pnmgrnph,first and third sentences. Please add "ZD," after 
"2B,2C," in the second line of thefirst sentence. At the end of the third sentence, please replm 
"Jk-product" zoitlt "7-fi t  of dieselfueljonting on the zonter table" and please add "No past or 
continuing sourcefir the dieselfuel has been identipd." as a mufourth senlenc~. At tlte end of the 
pnmgrnph, please mid "Additionally, the PI= I RFI recommended additional sampling fir SWMU 
20." 

Please see response to comment 10 with respect to comments related to SWMU 2D. AU 
other suggested edits will be made. 

13. Page 3, Section 2.2, Phnse I11 RFA Parngrnph, third sentence. Please indicate zuhat exposuw 
scennrio (wsidentinl?) zvns used in this risk msessment. In the last sentenae, please indicate zvhat 
clean-up levels z~rere usedfbr the removal and ifpost-removal wrmples tvere taken. Also, please add 
"Additionally, tlrr Phase I11 RFI recommended nofurther action at SWMU 20." nt tlte end of the 
pnrngraph. 

Residential and construction worker scenarios were evaluated. The text has been edited to 
clarify this. With respect to the filling of the ditch at SWMU 2C, no clean up values were 
used as the filling was completed as part of an engineering effort rather than an 
environmental effort. Although some PAHs exceeded BTAG screening values in ditch 
sediment, the ditch is no longer present, therefore, there is no longer a habitat in this area. 
Please see response to comment 10 for comment related to SWMU 2D. 

14. Page 3, Section 2.2, Ecologturl Risk Subsection, Second Parngraph. Please change "4" to 
"5.2" in the last line. - 

The text has been edited as requested. 
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15. Page 4, Section 2.2, HHRA Porngraph, third sentence. Please indimte what exposure 
scenario (residential?) ~ u a s  used in this risk assessmentfor soil. 

Soid was evaluated for residential, industrial, construction worker, and trespasser use. The 
text has been edited accordingly. 

16. Page 4, Section 2.2, FS Subsection,first pnrngraph, second sentence. Please bold 
"prelimitmy remediation p l s  (PRGs)"nnd "chemimls of concern (COCs)" and include the rurite- 
u p  in the Glossa y. 

The text has been edited as requested. 

17. Page 4, Section 2.2, FS Subsection, SWMU 2E, number 2. Please insert "," ajer 
"Remml". 

The text has been edited as requested. 

18. Page 4, Section 2.2, FS Subsection, last pamgmph. In thefirst line, please insert "7of' afbcr 
"remct to" and add a neru second sentence "&mmunih/ and state accPptance criteria could not be 
evniunted until the nlternatizws were presented inn pmp&dplnn". A&, please delete the last huo 
sentences. 

These edits will be made with the exception of the deletion of the last two sentences. The 
Navy believes that the FS section should provide information on the alternatives 
recommended. However, the alternatives will be referred to as "preferred" alternatives to 
provide clarify. 

19. Pnge 4, Section 2.2, FS Addendumfor SWMU 2E Sl~bsection, first pnrngmph. Plense add 
"the portion of' bejbre "SWMU 2E" in the second sentence. Also, plense drop "inorganics and" at 
the end of the second sentence, the petmhm exclusion only npplies to pure petroleum product and 
not inorganics or rvaste oil. 

The text has been edited as requested. 

20. Page 4, Section 2.2, FS Addendumfor SWMU 2E Subsection, second pnrngraph. Plense 
delete "Based on the POL exclusion," in thefirst sentence and add a space behveen the cumnt second 
and third sentences. 

The text has been edited as requested. 

21. Pnge 5, Section 2.2, Grounkimter TS Subsection, second pnragrnpl~. Please bold "nerobic" 
and "anaerobic" in thefirst sentence and include the write-ups in the Glossary and define "ORC" 
and "HRC'. Also,@ this subsection, please chnnge the date of the CH2M HlLL Report to 2007. 

These edits will be made. However, the date in the header will be modified to read, "(2004 
through 2007)" to accurately indicate the duration of the treatability study and the post- 
treatment monitoring. 
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22. Pnge 5, Section 2.2, Statisticnl Evaluation and h4etnls Risk Management TM Paragraph. 
Please a& "(MCLs)" riper "EPA's acceptable risk levels" in the third sentence. 

The text has been edited as requested. 

23. Page 6, Section 2.2, FS Addendum Pamgmph. In thefifh line, plense insert "70f' after 
"against". Also, please add ", with L T M  to each of the act& dternatices. Pleas change "selected" 
to prep'd" in the last sentence. 

The text has been edited as requested. However, since Alternative 3 was titled "Institutional 
Controls and Enhanced Bioremediation," the title itself was left consistent with the 
Feasibility Study addendum and a parenthetical was added to indicate that the alternative 
includes LTM. 

24. Pnge 6, Section 3.1, S W U  28 Subpamgmph, third line. Please ndd ", &hrv EPA action- 
levels," a@r "concentrations". 

The text was edited as requested. 

25. Pnge 6, Section 3.1, SWMU 2E Subpamgmph. Please ndd "No past or continuing source&r 
the diesel/uel lras been identifid." as a neulfourth sentence. 

The text was edited as requested. 

26. Page 6, Section 3.1, SWMU 2E Subparagraph. Plenrp add ", sepamte and over WOfiet n71ay 
from the nrea of dieselJiie1 related contamination." n@r " 1 ~ 1 1  location" at the top of the page. Also, 
please delete the lnst sen fence. 

The text was edited as requested. 

27. Page 7, Section 4, Only Paragraph. Please murite thefourth sentence to wad " A  Decision 
Document (DD)fir SWMUs I and 24 is rdreduledfi 2007." Also, plense delete tlte last hero 
sentences in this paragraph; this is not the right section to mnke these statements. 

The text was edited as requested. However, this paragraph has also been edited to reflect 
satisfaction of the RCRA Consent Order in accordance with the email attachment from 
Stacie DriscoU/USEPA. 

28. Page 7, Section 5.1, SWMU 28 Subsection, First Pamgmph. Plense add "-" &hueen "non" 
and "cancer" in the last line. 

The text was edited as requested. 

29. Page 8, Section 5.1, SWMU 2B Subsection, Second Pamgmph. Please delete t l ~  next to last 
sentence. 

The text was edited as requested. 

I nrc EPA 20 zc ~~61~7.- - - 
~ G H T W m W C H ? Y H U l h C .  



30. Page 8, Section 5.1, SWMU 2C Subsrction. Please &&te the next to last sentence. 

The text was edited as requested. 

31. Page 8, Section 5.1, SWMU 2E Subsection. Benw(a)antltnu~ne and mpne may not be 
common constituents of dieselfuel, but can k related to 7tmste oils, please delete this sentence. Also, 
please delete tlw next to lnst sentence. 

As per my email dated April 16,2007, diesel fuel is composed of 25% PAHs, and these 
constituents are common contaminants at diesel fuel sites, therefore, it is reasonable to 
believe that the contaminants are related to the diesel fuel that is still present as free product 
on the sites wells rather than the waste oil. This is also consistent with the analytical data 
that shows these constituents detected in only the wells where free product is present. The 
text has been edited to read, "Beruo(a)anthracene and pyrene are present only in wells 
containing free floating diesel fuel. Since diesel fuel is composed of 25% PAHs, such as 
benzo(a)anthracene and pyrene, the presence of these compounds in groundwater is likely a 
result of the fuel-related contamination which is exempt from action under CERCLA. The 
free-product diesel fuel at SWMU 2E is currently being addressed under the VDEQ 
POL/ UfZ Program." 

32. Page 9, Section 5.2, Third Pamgmph. Plcnse &lete "further" in tlre next to last line. 

The text was edited as requested. 

33. Page 9, Section 6, Second Pamgmph. Please murite to read "The site-speci~ic Remedinl 
Action Objectiues (RAOs) are: 

Restrict lnnd-use at the SWMUs 28, 2C, and 2E to industrial purposes ar long as the lerals 
of CERCLA hnmrdous substnnces remnin abmne brpls nllmving unlimited use and 
unrestricted exposure. 
Prewnt exposure to pundwnterfmm the shallozu aquifir until such time as cleanup l m l s  
(shown in Table 2)for the contaminants in the aquifir haae been obtm'ned. 
Reduce concentmtions of the specified contaminants identified in the sMlort1 aquifir to tlre 
[eaels shown in Table 2. These qunntitatiw RAOs are the Fedeml MCLs andare listed as in 
units of ppb. 
Maintain the integrity of any current andfuture reffledifll and monitoring system at tlrese 
SWMUs. 

Also, pleme delete the rest of the pamgraplt nnd nunr it to Section 8. 

As per our April 4,2007 conference call, the RAOs were reworded to read: 

To prevent exposure to shallow aquifer groundwater at SWMUs 2B, ZC, and 2E until 
concenttations of VOCs have been reduced to levels that allow for unlimited use and 
unrestricted exposure. 



To reduce concentrations of V O G  in SWMUs 2B,2C, and 2E groundwater to the 
remediation goals (MCLs) to the maximum extent practicable within a reasonable 
amount of time. 

The rest of the paragraph will be deleted as this information is already included in Section 8. 

34. Page 9, Section 7, Only Paragmplz. Plense list tle three nlternntizws exactly ns listed in the 
FS Addendum. In line three, p l e a  change "RAO" to "RAOs". P l e a  ndd ", rulzich restricts 
exposure to nnd use of the soils and groundtvnter at the SWMUs," after "contmls" in line 6. In line 
7, please clutnge "unrestricted land use" to "zintestricbed exposure and unlimited use". Please add 
"fir tle hiv a& altemntiues" after "ranked" in line 8. Please change "nllo~u" to "use" in the 11" 
line. In the 13th line, please insert "7 of' after "against". Plense add "Community acceptance of the 
p e m d  alternative tvill be evnluated a j k  the public comment periodends and tvill be described in 
tle Decision Docunrntfbr these SWMUs." at the end of the paragraph. 

These edits will be made with the exception of the edit that implies that there will be land 
use controls restricting exposure to site soils. LUCs will consist of groundwater use 
restrictions only because no risks are associated with soils at these SWMUs. 

35. Page 10, Sechon 8, Only Pamgmph. Pknsendd "nerobic or nnaerobic compoundsfor 
continued enhanced" after " o r  in line 6. Plense add a neru sentence after tle third sentence to 
indicnte "Tk Nnuy, EPA, and VDEQ tuill aalunte tle LTM reports to determine ifndditionnl 
injections are necessn y." 

Instead of adding, "aerobic or anaerobic compounds for continued enhanced" as 
recommended, the Navy has added, "anaerobic and aerobic bioremediation substrates to 
support continued enhanced." The Navy believes this statement captures your intended 
content while preserving technical accuracy. As per our April 4,2007 conference call, the 
second suggestion will be addressed by more appropriately defining the criteria for 
completing additional injection. The following sentences will be added: "During each five 
year review, data will be evaluated to determine whether the concenhations in wells at 
SWMUs 2B,2C, and 2E are declining. If concentrations in wells have not met RAOs and 
have not shown a decline between year one and year five, additional injections will be 
completed." 

36. Pnge 10, Section 9, Ozzly Parngrnplr. Please fill in tle dates fir tlw public comment period 
and the Public meeting. 

This edit will be made once regulatory consensus on the proposed plans has been reached 
and the documents can be finalized. 

37. Page 10, Glossa y. Please ndd "aerobic", "nnnerobic", "Clrmrimls of Concern", and 
"Institutional Controls" to the g l o w  y. 

The text has been edited as requested. 

38. Pnge 10, Glossary, Bnckground Concenhntions. Please delete the ]as1 sentence. 
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The text has been edited as requested. 

39. Page 10, Glossay, COPC. Please change "Constituent" to "Chemical". 

The text has been edited as requested. 

40. Page 12, Glossn y, Nine Evnluation Criteria. Please ndd "Community Acceptnna" as a nntl 
bullet at the end of the rurite-up. 

The text has been edited as requested. 

41. Tnble 3, Rmo 2, Column 4. Please add "and LTM" to the Alternative 3 title. 

Because the title of the Alternative in the FS Addendum did not include LTM, the Navy 
prefers to add a parenthetical indicating that LTM will be included in the remedy. 

42. Tnble 3, Rmu 4, CoIumn 3 and Column 4. Please ndd "But no trentment to drinking tcwter 
standards therefire this al temtiw is not protective." as a new second sentence in column 3. Also, in 
both column 3 and 4, please ndd ", until gmundrtmter is restored to Wnking water stnndards" aftPr 
"potnble use" in line 5. h column 4, please delete the third sentenm. 

The table has been edited as requested. However, prior to the clause, "no treatment to 
drinking water standards would take place, therefore, this remedy is not effective," another 
clause stating, "However, if concentrations did not decline," was added. The Navy believes 
the remedy would be protective if the treatability studies already implemented continued to 
provide treatment to the groundwater. 

43. Table 3, Rmci 6, Column 2. Please replace with "There ~ t m l d  be no action inzmlwd, 
tlremfire. no chemicnl-specific ARARs would be tri'ggered". 

The table has been edited as requested. 

44. Table 3, Rmu 6, Coluntn 3. Please replnce thefirst senkna with "This alter~mtiue is cnpnble 
of achiming RAOs o w  the long-ternr." 

The table has been edited as requested. 

45. Tnble 3, Rmtt 6, Column 4. Please replace everything with "This al tmntiw is capable of 
nchieuing RAOs." 

The table has been edited as requested. 

46. Tnble 3, Rmu 7, Column 2. Please r e p k  with "nwe zwuld be no action inwlwd, 
therefire, no action-specific ARARs would be triggered". 

The table has been edited as requested. 
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47. Table 3, Row 7, Column 3 and Column 4. Please replace with "Long-term 
groundwater monitoring provided." Also, in column 4 please replace with "Underground 
Injection Control regulations under SDWA for injection into an aquifer would be followed. 
Long-term groundwater monitoring provided." 

The table has been edited as requested. 

48. Table 3, Row 8. Please check to be sure there are location-specific ARARs, if not just 
say so and if there are please state that the specific ARAR will be met. 

There are no location-specific ARARs. All columns have been edited to indicate that this 
category is not applicable. 

49. Table 3, Rmu 10, Coluntns 1 and 2. Please clmnge "Gm~tndzunter" to "Risks" in column I .  
Please delete thefirst sentence in coltrmn 2. 

The table has been edited as requested. 

50. Table 3, Rmu 10, Columns 3 and 4. Please replnce ruiUt "NAS Ocenna is expected to remain 
nn mtiw Base for the foreseeable future, so institutional contmls will pmvide long-term protection of 
ltuman health on-Base." 

The table has been edited as requested. 

51. Table 3, Rmu 11, Columns 1 and 2. Plense  place "Need for F i v e  Year Rerjieru" in column I 
ruith "Relinbility ofControls." In column 2, please repliue nll with "Unknolmt. No meclmnism to 
pmwnt exposum to gmundrcwter or to monitor the gmundzc~nter conditions." 

The table has been edited as requested. 

52. Table 3, Roro 11, Columns 3 and 4. Please replace with "Institutional controls ns enjm-ed h~ 
NAS Oceann are considered exhemely reliable. Five  year site m*iaus will be required until RAOs 
are met." 

The table has been edited as requested. 

53. Table 3, Roru 13, Columns I find 2. Please qlace "Gmundrunter" in column 1 zciitlt 
"Reduction in Toxicify, Mobility, and Volume thmuglt Treatment". In column 2, please replnce all 
rciith "Not Applicable." 

The table has been edited as requested. 

54. Table 3, Rmu 13, Columns 3 and 4. In column 3, please replace "enhanced biodegmdation 
and" ntith "continued long-term" in thefirst sentence. Please delete tlw second sentence in column 
3. In column 4, please replace tlw last sentence with "Them is no mduction in chemical mobility." 



The taMe has been edited as requested. 

55. Tnbee 3, Row 14, Column 2. In column 2, please  place all with "Not Applimble." 

The table has been edited as requested. 

56. Table 3, Rmu 14, Columns 3 and 4. Please replace all roith "No midws generated. VOC 
depht ion pmducts generated and llegmdrd as part ofthe long-term pmoess." 

The table has been edited as requested. 

57. Table 3, new Row 15, Columns 1 and2. In column 1, please insert "Treahrmt Pnw*ss and 
Perntanmce". In column 2, please in& "Not Applicable." 

The table has been edited as quested. 

58. Table 3, new Row 15, Cdumns 3 and 4. In column 3, please insert "No additional treatment 
pmcess wmrld be provided. Natural attenuation would continue with long-tmn monitoring to 
con@ reduction ofthe mnaenbation of contam'nants." In column 4, please insert "Additional 
treatment proc~ss ~ m l d  & pmoi&d. Natuml attenuation d d  continue with bng-term 
monitoring to confirm reduction of the conanhution of contaminants. Biomnediatton results in the 
permanent mmoval ofcontaminants thmugh imrsible  pmcesses." 

The table has been edited as requested. 

59. Table 3, c u m t  Roiu 16, Columns I and 2. Please r e p k  "Groundwater" with "Pmtectr'on 
ofthe Community and Workers during Remedial Action". In column 2, plmPe change to mad 
"Becnuse then? ruould be no action there is no short &rm impact to the m m u n i Q  or workers." 

The table has been edited as requested. 

60. Table 3, cumnt Row 17, Columns 3 and 4. In column 3, please qdaae all ruith an estimate 
of timefor nalnml attenuation to rahra amtaminants to RAOs. In column 4, please delete thrjirst 
sentencm. and most of the second. Lenac only "Remediation goals an? likely to be a c h k d  within 2 to 
4 yemsJ6llormng treatment." 

The table has been edited as requested 

61. Table 3, new Roro 18, Columns 1 and 2. In column 1, plense insert "Enmmnmenfal 
Impact". In mlumn 2, plaPse insert "None". 

The table has been edited as requested. 

62. Tab& 3, MO Rom 18, Columns 3 and 4. In column 3, please insrrt "Minimal disturbam 
j h n  long-term monitming activities." In d u m n  4, glms add "Minimal disturfrmurjium long- 
term monitoring activities. Enmmnmental inrpncts related to additional injection are minimal." 

The table has been edited as requested. 



63. Table 3, old Rmu 18. Please anter "Implemntabilihj". 

The table has been edited as requested. 

64. Table 3, old Rmus 20 and 21, Column 2. Pknse rrplna RU zmth "Not Applicable". 

The table has been edited as requested. 

65. Tabb? 3, old Roro 22. Plense center "Cost" 

The table has been edited as requested. 

If you have any questions concerning these comrnenk, please give me a call at 757671-8311 
x444. 

Sincerely, 

Project Manager 

cc: Mr. Steve Mihalko/VDEQ 
Mr. Timothy Reisch/NAVFAC Mid-Atlantic 
Ms. Mary Margaret Kutz/NAVFAC Mid-Atlantic 
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Proposed Plan 
SWML 28,4C, and 2E 

W ~ I  mr8tmm oewra 
Ulrllrla Em#mda 

I llimm 
1 Introduction 
This Proposed Plan describes the Preferred Alternative for Solid Waste Management Units (SWMUs) 
28. 2C, and 2E. Naval Air Station (NAS) Oceana, Virginia Beach Virginia. The preferred atternalive is 
Contlnued Enhanced Bioremedlatlon, Long Term Monitoring (LTM), and land Use Controls 
(LUCs). Thii Proposed Plan desmbas the rationale for lhis preference. 

SWMUs 28. 2C, and 2E were initially invesligated following the requiremenb of the NAS Oceana 
Resourea Consetvatton and Recovery Act (RCRA) 3008 (h) Consent Order. However, in July 1998. 
the Navy. the Wginla Oeparbnent of Environmental Qual i i  (VDEQ) and the United States 
Environmental Pmtectlon Agency (USWA) agreed to conduct site remediation activities at NAS 
Oceana following the pmcedural and substantive requirements of the Comprehensive Environmental 
Response. Cornpensstion, and Liability Act (CERCLA) program. 42 U.S.C. $59601 e l  saq., 10 U.S.C. 
52701 et seq., and Executive Order 12580 (January 23, 1987). This Proposed W n  is issued by the 
Navy, the lead agency for site activities, and the USEPA Region Ill in consultation with VDEQ. The Navy 
is issuing this Pmposed Plan as part of its public participation responsibilities under Sections 113(k) and 
117(a) of CERCLA and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 

This Propored Plan summarizes information that can be found in greater detail in the Adrnlnlatrative 
Rewrd file and Information Repository for NAS Oaeana. Thi i  Proposed Plan focuses on SWMUs 28. 
2C. and 2E. Olher areas d NAS Oceana have been addressed by separate Proposed Wns. The Navy 
and the USEPA, in consultation with the MEQ, will make the finaidecision on the remedial approach for 
SWMUs 28, ZC, and 2E after reviewing and considering all information submated during the 30day 
public comment period. The preferred alternative may be modified, or another nmedi i l  adion may be 

I seleded based on new information andlor public mmmenb received. Therefore, the oublic is . .  . . 
enwuraaed to review all of the alternatives for each SWM-. Key term+ 
used in this Pmposed Plan are identiid in bold print the first time they appear and are defined in the 
attached glossary. 

Mark Your Calendar for the Public Comment Period 
PUMk 

I 
a 

...- .-.. -,. n wmmenbl Plat -Virg~nm Beach Central L~brary 
on Re Pmposed Plan dunng Ule WMIC Wnia W, Virginm 
mmment pertad To suinnk mmnmMs or obtllln further 
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2 Site Background 
NAS Oceana, located in Virginia Beach. VirginEa, was established ln 1940 as a small auxiliary aifield 
(Figure 1). Srnce 1940, NAS Oceans has gmwn to more than 16 times b original size and is nmv a 
6,000-sue master jet base supporting a community of more than 9,100 Navy personnel and 11.000 
dependents The primary mission of NAS Oceana !a to provide the personnel, operations. maintenance, 
and training fadlies to ensure that flghler and attack squadrons on alraaft carrieni of the U.S AUsnlic 
Fleet are ready for deployment 

2.1 Site Background - 
SWMUs 28. X. and 2E, referred to as Ste 2 in the 1984 Initial Assesment Study (IAS). comprise the 
areas surrounding several line shacks adjacent to the AigM line at NAS Oceana (Flgure 1). M U  28 is 
located southeast of Hangar 122 and enmmpases Line Shacks 130 through 135 and the five air& 
cleaninp stations northeast of Line Shack 130 (Figum 2). SWMU 2C encomprsses Line Shack 400 and 
Buildings 301.401. and 404 (Figum 3). SVIMU 2E includes Line Shack 109. Bdilding 110. and the 
surrounding storage yard (Figum 4). Them areas are used for aircraft maintenance and cleaning. 
Behnwn 1963 and 1981. various maintenance and cleaning chemicals were disposed on the ground 
around these line shacks. These chemicals contained semivolable organic compounds (SVOCs) and I volatlla organic compounds (VOCs), such as WchlomeUlene (TCE). 

Addiionally, at the lime of the IAS, a waste oil bwser and hazardous waste drums m r e  observed on the 
ground alow the fence at W U  ZE. Waste oil was reportedly funneled into an eledric manhole near 
ilne Shack i09. This ~raclice damwed some eledrki arwiis. which orom~ted a cleanuo of the 
manhde affeded by li~? waste oil &nng a 1993 ~nspection of manholes at ihe site. two manholes near 
the south mmer of Hangar 23 were found to be snmared wim 011 Also dunna the 1993 Phase I RCRA 
Facllltles InvestKIatlon (RFI) 7-feet of free orodud. ludoed to be dlssel fuel, was detected In one welL 
Thls free oroduct was not oresent at the tlme of the RFI ln 1990. No OaSt pl 
wntlnulna source for the dlesel fuel has been ~dentlfied It IS assumed VOCs are unrelated to thls free 

22 Summary of Previous Investigations 

l ~ A s s a u r n . n t S t u d y ( R O H .  feu) 
I The IAS ldenfmed 16 potential areas of mncem thmugh a renew ofhlstoncal remrds, aerial 

photagraphs, site ask,  inspecbons. and lntervlews with NAS Oceana personnel regarding waste 
generation, handlmg. and disposal praclices at NAS Oceana. The Inspeaon of Site 2 Indicated that there 
were fnre specnic llne shack areas of interest (SWMUs 24.28.2C. ZD, and 2E). Each of these disposal 
areas, except for Building 400 ( N U  ZC), displayed olaoaked ground enmmpassing between 1.000 to 

I 2,000 square feet that potenbally was subled to the leaching effeds of -waste &into 
the groundwater At the tune of the IAS. Line Shack 125 (SWU 2E) appeared to have the mest 
BXtBnsw mntammahon. Fulther investigations of the nature and extent of groundwater mntamination I were recommended. 

. . s 2 A a n d 2 D p  
Us are addressed within the (ollouina investbation summarizes. the focus of this Pmwsed 

P r e h d  Aitamabva for SWMUs 28.2C and 2E. As a m ion oftheln$Lill Plan is to  resent the nclus 
----- 

R CRA 3008 lh) Co n sent O r  v 3 ~ .  S W U  2A was detwned to -. The ThebE. 
delermmatlon W S W U  2D. whlch was mvestmated as mrt of the RFI. IS 
P d r e d  under a orenous PmDosed Plans end Deaswn 

R o d  7 VeMcatlon Study (CHZM HI& fW6) 
Three groundwater samples were collected and analyzed for VOCo from the Line Shack 130-131 area 

I ( M U  2 8 )  as pact of the Rwnd 1 Verification Study (RVS). The result. indicated that VOCs were 
present at mncentratlons above the Maximum Contaminant Levels (MCLs). Additional soil and 
groundwater sampling was rearmmended to further charadarke the nahrre and extent of mntaminatmn. 
SWMUs 2C and 2E were not sampled as part ofthe RVS. 

Fwrrpmd: Fat: Not Bold 

, { FmnaW Right: 18 fl 1 



t ine  Shack Inspection Study (CHZM HILL 1989) 
As a result of the IAS and RVS. SWMUs 28 and 2C were subjected to additional soil and groundwater 
sampling as part of the Line Shack Inspection Study. Six groundwater samples and 9 soil samples were 
collected from three locations at SWMU 28. Four groundwater samples and 18 soil samples were 
collected hom 14 boring locations at SWMU 2C. The samples were analyzed for VOCs and ignitability 
characteristics. The results indicated that VOC concentrations in soil and groundwater at SWMUs 28 and 
2C were not indicative of hazardous waste and therefore did not warrant immediate action. Further 
investigations were recommended to evaluate potential risks to human health and the environment. 

interim RCRA FacilMy hvestigaffon (CHZM HILL. 1991) 
An Interim RCRA Facility Investigation (RFI) was conduded at SWMUs 28, 2C, and 2E to further identify 
potentially contaminated areas. Field awit ies included groundwater sampling from 11 monitoring wells 
at SWMU 28, 9 monitoring wells as SWMU 2C, and 3 monitoring wells at SWMU 2E. Additionally. 4 
surface soil samoles were collected at SWMU 2E. Soil and aroundwater samDles were anabzed for -~ .~ ~~ 

VOCs and total petroleum hydrocarbons (TPHs). TPHs were detected in SWMU ZE soil and VOCS were 
detected in groundwater fmm all three SWMUs. Therefore, additional well installation and/or 
groundwater sampling was recommended to further delineate the nature and extent of VOC 
contamination. 

Phase I RCRA Facility Invesllgation (CHZM HILL, 1993) 
Based on the recommendation of the Interim RFI. groundwater and sod samples were collected horn 
S W U s  28. 2C. and 2E to further characterize the nature and enent of VOC contaminatlon and eva uate 
potential risks to human health and the environment. Surface water and sediment samples were also 
collected at SWMU 28 to assess fate and transport of contaminants and potential impads to ecological 
receptors. The results of the Phase I RFI indicated that media at SWMU 28 were potentially 
contaminated by VOCs and SVOCs; media at SWMU 2C were potentially contaminated by VOCs; and 

I media at SWMU 2E were ootentialb contaminated by VOCs. SVOCs, and up to 7-feet of free product. 

I .gaxeclJp w d~esel fuel lloalnn~ on the water tablekeE-em&e No ~ a s t  or contlnvlnq source for the o l e x  
fue rlas been ldenlnfied -A Corredlve Measures Study (CMS) was recommendw for SWMUs 28 and 2C. 
based on the results of the Phase I RFI Add~ttonal lnvesegallon dunng a Phase II RFI was recommended 
for SWMU 2E to further delineate groundwater and soil contarnination. 

Phase N RCRA FacNHy Investigation- S W U  ZE (CHZM HILL 1995) 
Based on Phase I RFI remmmendatlons. addlbonal groundwater and sol1 sampllng was cond~ded at 
SWMU 2E durlng the Phase II RFI The results lndlcated the presence of a dissolved-phase VOC 
groundwater plume and confirmed the presence of free-phase petroleum at the soil-groundwater 
interface. A CMS was recornmended to evaluate remediation options for the free-phase petroleum and 
dissolved VOCs in groundwater. 

Corrective Measures Sludiar (CHZM HILL. I995 and 1996) 
SWMU 28 and SWMU 2C were evaluated as Dart of a CMS in 1995, and SWMU 2E was evaluated 
seaaratelv in a CMS conducted in 1996. ~oll&ina the evaluation of several alternatives. includina no ..r- - - ~ - ~- ~~~~~~ ~ ~ 

action, groundwater contalnmenl, and air spargini groundwater containment and source area extraction 
of groundwater w th treatment was chosen as the preferred treatment altematlve for each s te. 

Phase 111 RCRA Facility Investigation (CHZM HILL, 1999) 
SWMU 28 and SWMU 2C were the subject of the Phase Ill RFI to confirm the presence of SVOC 
contamination in media sampled during previous sampling activ&s. Groundwater and sediment samples 
were collected at SWMU 28 and analyzed for SVOCs. The results indicated that although polycyclic 
aromatic hvdrocarbons IPAHs) were  resent in sediment and groundwater, their concentrations did not 

I pose a r is i to human h;alth_liuture rlsidential and constructton worker), and therefore no further action 
was warranted to protect human receptors from these contaminants. Sediment samples were collected 
fmm the drainage area at SWMU 2C and analyzed for SVOCs and total organic carbon. Following the 
Phase Ill sampling, the drainage ditch was removed; therefore, no further action was warranted to protect 
human and eiological receptok from exposure to sediment 

Ecological Risk Assessments (CHZM HILL, 1999 and 2001) 
Ecological Risk AooeMmenk (ERAS) for SWMUs 28. 2C, and 2E were conduded in accordance with 
USEPA auldance and Naw oollcv In 1999. SWMUs 2C and 2E were included In a multi-site screening 
ERA to i;lentify potentially &mplete exposure pathways for ecological receptors. However, no complete 
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expowre pathways to emlogical recaptors were identnied for these -Us. Thenfore. no further action 
was recommended to address potential emlogical inpads to SWUs 2C and 2E. 

In 2001, S W U  28 was ~ncluded in a mulb-sie ERA Potentially mmplete exposure pathways were 
identifed for emlwical reeeoMrs at this sa%. via ex~osure to surface soil. surface water and sediment in 
the ditch southeac of the site Constituent data were collected h m  th& habitat areas, and potential 
risks were identifmd for sediment and surface soil. A detaled summary d me ERA is included in Sedion 
5.24of ihii Proposed Plan. I - 

I 
G ~ ~ n d w a t e r h ~ s  (CH2M HILL. Za00.2001J 

AddRional groundwater sampling was mndudad at S\IVMU 2C to doline& the horizonlal and vertical 
extents of the chlorinated VOC plume and to evaluate naturally occurring wndiiions for treatment options. 
D i i t e  oroundwater samples were mkded  uslna direct push technology (DPT) and the vertical &nt 
of the olime was veriAed usino a membrane inkrfaca k b e  (MIP). fk r e w b  of thk hr\redkIation - ~~.~ ~ ~~ 

indicated that the VOC ground4ter plume was present a i9 to 24 keibelow ground surface and thit the 
vertical and lateral exbnts were primarily controlled by lithology. Additionally, the report mncluded that 
aauifer mndiSons at the site were favorabk for nehrral degradation of chlorinated solvents in 
groundwater. In order to achieve complete degradation of chlorinated VOCs in groundwater, 
groundwater treatment to enhance natural degradation of chlorinated VOCs was recommended. 

A mmplete mund of groundwater samples was mllelted from e x k t i i  monitoring welk at SWMUs 28 
and 2E to confirm the presence of VOCs in site groundwater and support a auantitative human health 
rirk a-m@nt (HHRA). ~roundwalar samples-wen, analyzed for VOCs, WOCs, and peslkkles. 

H u m n  Health Risk ASBI )SS~M~ (CHZW HILL. 2009 
Soil and groundwater analytical resub from samples mllected during the various phases of the RFI, 
CMS. and aroundwater investiaation activfies were used in suwort of a HHRA. The risk assessment 
involved ch>raderizing poten& risks to current and Mum Gp to rs  from exposure to site media. It was 

I J 

wnduded that soil does not pose an unaooeptabte risk based on current and future land use (resldentlal. 
ndustnal. construmon worker. and -. However, potable we of groundwater at SWMUs 28, 
2C. and 2E mav wse an unacceotable risk to future receotors because ofthe Presence of VOCs and 
metak. The deiajled result. of thi, HHRA are included in &&an 5 of thls proposed Phn. 

FeulMIIly study (CHZM HILL. ZoozJ 
A F.uiWity S(udy (FS) was completed to develop and evaluate remedial abmat i is  to prevent 
unacceotable human heaHh risks from emosure to OrouNhnater at SWMUs 28.2C. and 2E. S i i k  

I p o l m i n . ~  nm@.iaUon.goels (=s~.&.m deGped forphemicala ot coricem (COCS) a&@ in 
the HHRA The sitbspadhc remedial altomatma ~nduded: 

i. Noamon 
2. Institutional Controk and Long-Term Monitoring (LTM) 
3. Hydrogen Release Compwnd ( H R ~  or Oxygen Release Compwnd (oRCT with lnstitutlonal 

Controls and LTM 

sww ZC 
1. NoAction 
2. Monitored Natural Attenuation (MNA) and lnstihltional Controk 
3. Enhanced Bimrmediation with MNA and Institutional Contmk 

SWMU ZE 
1. No Action 

1 2 -Phase Removal. Institutional Controls, and LTM 
3.  OR^. Free-Phase Removal. Institutional Controls, and LTM 

I Each remedlal alternave was analyzed wiih respect to -the nine evaluation criteria prov~ded in 
the NCP. Communltv and state acceotance cntena could not be evaluated unttl the alternames were 
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I presented m the orooosed olan. The alternatives were then compared to one another with respect to 
their rating under the NCP evaluation criteria. Based on the comparative analytis. Alternative 2 was the 

I selected as the oreferred alternative for SWMUs 28 and 2E. AltemaIii 3 was the seleded ~SJLQ 
referred alternative for S W U  2C. 

B I l H y  Siudy Addendum fw SWYU ZE (CHW HIU, 2003) 
I An FS Addendum was completed for the northern oortion of SWMU 2E to provide Ule technical 

justifmtian for transkrring regulatory oversight from CERCLA to the VDEQ Underground Storage Tank 
(USTpetmleum, Oil, and Lubricant (POL) program. The rationale for transferring S W U  2E regulatory 

I oversigM to the USTIPOL pmgram was because the COCs were -fueCrslated products. 
Fuel compounds and other constituents related to fuel are exempt from CERCLA actions. 

I T P e  onlv remainino omanic COC at SWMU 2E was vinvl chloride. -Vinvl I Lhloride was detected in only bne S ~ U  2E wel i(0k~-kcww).Jf fuel-related co&ents were 
' 

eliminated from the risk essessmnt, gmundwater at SWMU 2E would not present unacceptable nsh 
based on central tendency calarlations; however, because vinyl chloride was detected at a concentration 
above the MCL. additional evaluation was necessarv to address the Dresence of thii contaminant 
Because the CERCLA-related mntamination was ltblated to the arei sumundino one wen. the aerial - - -  - -  - ~ ~ - -  -~ ~~~ ~~~ ~ ~~ ~~~~~~ ~ ~ ~ ~ ~~ 

extent of S W U  2E, as related to the IRP, was reduced to encompass the vinyl c~~lorideco"taminated 
area surrounding OWE-HW09. The remainder of the b n e r  SWMU 2E site boundary that contained 
POL mntamination has been deferred to the VDEQ USTIPOL Program for regulatoly oversight. Unde~ 
the POL omram. h'ee omduct removal io conducted monthb and iwrted auarterhto VDEQ. The 
infonnabcn (;rovided iniudes plume thickness, quantily of p k u c t  &moved;and ameans of tracking fuel 
pmduct in gmundwater within the flight line area. 

I GmuncWater TrsaWlLy Stwlht & Reaorti&CHW M U  ZOOl throuah 2007) 
Groundwater treatabilllv studies were holemented at SWMUs 2B.2C. and 2E in SeDlember 2004 to 
evaluate the perfonan& and efkctiveiess of different remedial technologies to beat chlorinated M C s  
comprising vinyl chloride, &1.2 dichlorwthene (CIS-1.2DCE). trans 1.2-DCE, and TCE. Arsenlc, iron. 
and manganese were also identiid as COCs during the risk assssmmt However, these treatabilii 
studies were not designed to mitigate these inorgank conslituents 

The treatmenl technologies implemented included enhanceapmbic bio@g@a#on Eiig 0 ~ ~ ' a n d  . . . I enhanced~qobil~@~~.a@a~ Wng n ? M , i d  vegetable oil SUM (Newmq.?o"+).and. . 
time release substrate IHR Treatment effect~eness was monbred thmuah frequent collection of 
groundwater samples during the 12 months following treatment. Details of treabneit at each SLWdU are 
described in more detail below: 

SWMU 26. The tmatabilii studi i  at SWMU 2B focused on amundwater in two 'tamer areas of lhe 
site one area in Ihe vicinib of OMRB-MWOI. and one area i~thevicinitvof 0~2&14  ...,- - - - -  ~~, -~ . ~ - - ~ ~ ~ ~  ~~ ~ ~. ~ 

Groundwatsr in the area surmunding OYIRB-MWOI was beated using HRC" in order to stimulate 
dechlorination of TCE, cis 1,2-DCE, and vinyl chloride under anaerabiicondi(ions. Gmundwater in 
the area surmundina OWE-MW14 was treated with an ORCm sock in order to stimulate 
dechlorination of vinil chloride under aerobic conditions. The results of the treatabilitv studv in the 
vianlly of O Y I R E M ~ ~  d~d not indicate a significant reducflon in chlorinated VOCs, but &site 
geodlernistry ~ndicated that conditions were still favorable for degradation during the final (12-month 
post-treatment) mund of monbring. Concentrations of vinyl chloride were lower than the MCL during 
the baseline (~r~treatment) mund of monbnng at OW2BMWt4; however, the ORC* sock was st111 
installed to h& ensure thai concenhtians m&nued to deaease. There were also no MCL 
exceedances in the sample colRded from OWlBMW14 durlng the Rnal mund of monltonng. 

I sWuX. G~u~~~in.~ .no_r!h l?~eo_rt1o_n~Or_S~wMU Xmduulree _s!!vl! areas was.. . . . 
beated with ORC ~n order lo enhance aemblcdegradation of vinyl chloride. Gmundwater in the 
southem portion of SWMU 2C was treated with emulsified vegetable oil in order to enhance 
anaembii degradation of TCE and vinyl chloride. AlVlwgh the treabnenk were successful in 
reduana concenlrations of chlorinated VOCs, vinyl chkride concenlraions remain above the MCL in 
some whls. However, with the IongevW ofthe substrate injeded, continued degradation of vinyl 
chloride is likely to occur. 

.-- ---- F o m *  FM Bold 





The nature and exlent of mntamination at SWMU X was deiined by the nrsults of groundwater, soil. 
sediment, and sutface water sampling that were mnduded as pad of previous investigations. Vinyl 
chloride is present in groundwater at SWMU 2C at concentrations above the MCL, primarily in locations 
adiaamt to Line Shad 4W and southeast of Buildina 400. VOCs have been detscfed at trace - - -- ~~~~ - ~~~~ ~~~~ 

mmtrat ions in soil samples. SVOCs were de& in drainage ditch sediment during the Phase iI RFI. 
and were thought to originate from stomwater runoff fmm the night-line area operations to the northwest 
Because the orevwus investigations were mm~lsted, the entire drainage d i i  in whWl the PAH in 
sediments w&found has been removed and a pelking lot installed in b fwmer loca6011 

SWMU 2E 

TPH, VOCs. SVOCs. and metals wets detected in soils in prevt+us investigations, however, h s e  mils 
are now mered with asohak VOC. metals. BTEX canwunds. and TPH are oresent in aroundwater as a 
result of leaching fmm dl. ~ree-phase petroleum identiled as d i i l  fuel wai diiverea in one shallow 

I gmuRdwater monitoring well and is limited to the area near Building 10% No Dast or continuins source for 
the diesel fuel has been identified. Interim remadial measures have been inplemented by the Public 
Works Deoarhmnt of M4S Oceans. indUdiM a monthk free omduct remverv orogram. The latest 
gmundwaiar monitoring sampting results indicate that the onb remaining dllorinaled VOC above the 
MCL at M U  2E is vinyl ohloride, and %hat theextent of ths a d a m h t h  is l im i i  to one monitorit- -~ont~m,lopt 

;, FOlmsmaFo*Pm,lOPt 
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4 Scope and Role of Response Action 



Final Decision Document SWMUs 2D. 18. 19. 20. and 23. NAS Oceana. Viminia Beach. Viminia. 
CHZM HILL. 2001. 
Final Decision Document SWMUs 11. 16. 16GC. 21. 22. and 26. NAS Oceana. Viminia Beach. Viminia. 
CHZM HILL. 2001 
Final Decision Document. SWMU 15. NAS Oceana, Viminia Beach, Viminia. CH2M HILL. 20133. 
Final Decision Document. SWMU 25. NAS Oceana. Viminia Beach. Viminia. CHZM HILL. 2003) 

- - - - - - - - - - - - -  IROD) to be executed bv the Naw and USEPA. wltl 
This ROD will satlsh, the requirements of the RCRA 3008 Lhl Consent . . i=-- - -., 

P f e r P  

', ; ltai 
A summary of the human health and ecological risk at SWMUs 2B,2C, and 2E and rrsk management , 
decisions is provided in the following subseclions. % I  MnRtbd :mMaClop t  

5.1 Human Health Risk 
Summrry 

Baseline HHRAs were completed for 
S W U s  26.26. and 2E to evaluate 
potential risks hom current and future 
human exposure to site media. The 
HHRAs are an estimate ofthe likelihood 
d health amblems omnins If no - --- r -- - - ---- 

deanup action is taken Potentral cancer risks and nMl-cancer hazards were calculated <&-on 
consematwe reasonable maximum exposure (RME) concantrahons, whlch portray the highest level of 
human exwsure that could be ex- to occur. Potential unaaenlable cancer risks are ~mressed as 
the probability that a p e w  hasgreater than a 1 in 10.000 ( l x l~~ j chance  of developing caiwrr i th an 
acceptable risk range of lo4  to 104. The potential for non-canesr hazards was evaluated by canparing 
an exposure lwel over a spedffed time period with reference dose representative coneenbation that an ( ~ o m ~ t b d :  wht 18 ~t 3 



individual may be exposed and not harmfully affected. The ratio of exposure to toxicay is called a hazard 
ouotisnt IHQ) An HQ areater than 1 indicates that a receDtor's dose of a sinak mntaminant is areater 
tian the kfentnce doseand that exposures may present ail unacceptable nskT~he h m r d  indei(~1) IS 
gemrated by adding the HQs for all chemicals of potential concern (COPCs) that affect the same 
tamet Oman (for example, the liver) or that act thmugh the same mechanism of action wlthin a medium or 
agoss ail mebia to which a given individual may reasonably be exposed. For non-cancer, an HI value 
greater than 1 indicates exposures may present an unacceptable risk. A summary of the HHRA results 
are provided by SWMU below. 

SWMU 28 
Potential risks and hazards were calculated for the current and Mum industrial worker, Mure 
mnstrudion worker. future trespaoserlvisitor, and future residential land use. Exposure smnarios 
evaluated included dermal mntad inhalation, and ingeslion of surface soil and groundwater. Subsurface 
soil data was not mileded because of a 1Slnch mnuete cap had been mnstruded over much of L e  
s h  Potential human heaiih nsks associated with exwsure to surface water and sediment were not -.... - - ~~~ ~ 

quanWied because delectnd mncentrations did not &cnd human health screening values. There were 
no unacceptable risks or hazards assodated wlh exposure to sile media by current or future industrial 
workers, future mnstrudion workers, and future bespasssrs/visilors. Exposure to site mil by fulure child 

I residents would result in non-cancer hazard above EPA's temet threshold. However, no indivdual target 
' organ effects were found to lie greater than I and cancer risks due to expooure to site soil are within 

EPA's acceptable risk range. 

Future residenSal use of the shallow gmundwater as a potable water supply would result in a nowcancer 
hazard and a cancer risk above USEPArs acceDtable levels. The non-cancer hazard b primarily 
assodasd wlth ingeslion of arsenic, imn. and manganese, and the cancer risk is assiated wilh 
ingestion of vlnyl chloride and arsenic. Amough individual target organ e W  for arsenic imn and 
manganese am above EPA's acceptable target threshold based on RME and CT exposure calwlatans 
for &re child residenls, there is no di i rnable plume of arsenic, iron, and manganese. Iron and 
manoanese are essential human nutrients. and the Dresence of these lnomanics is likeh, related to site - 

the treatabilii studv in Se~tember 2004. and continued enhanced bioremediation of TCE and vim1 
chloride is e s  to &r. 

SWMU 2c 
Potential risks and hazards were calculated for the future industrial worker, construction worker. 
trespasserhriltor, and residential land use. Exposure scsnarios evaluated included demul mntad. 
inhalation, and ingestion of aurface soil. subsurface soil, and gmundwater. R i  and hazards associated 
with future indusGal worker. mnsbuction worker, and trespasserhisitor land use are within USEPA'S 
accentable levels. Addiionalhr. human health risks associated w#h exnosure to stte soil bv Mum 

7~~~~ ~ ~ 

isidenb were within EPA's ikptable lmk. Future residential use bf gmundwater as ti potable wales 
suwly may result in a non cancer hazard and cancer risk above USEPFu acceptable risk larels. The non 
cancer hazard IS associated wim ingestion of vinyl chloride, arsenic, imn, and manganese, and the 
cancer risk is associated with emsure to vinvl chloride and arsenic. There is no discemable plume of 
arsenic iron and manoanese ~ ~ ~ t l o n a l l v .  ttiere are no individual tam etoman effects that present a -. .. .. - . - - -~ -~ - - ~  ~ ~ 

hazard above EPA's acceptable target thrkhdd based on CT exposh to arsenic. ~urthekore, iron and 
manganese are essential human nutrients, and the presence of these inorganics is llkely relaled to site 

I geochemisbv and not a result of a CERCLA release. F k f & x e - i n z P  
I q p ~ h - r l n t i a l  human health 
' risks a&& WIII vinyl chloride in gmundwater has been greaii r e d u d  thmugh mplementation of 

the treataoility otudy in September 2004, and mntinued enhanced bionmdhtion of vinyl chloride is 

SWMU 1E 
Potential risks and hazards were calculated for the current and future industrial worker, future 
mnsbudion worker, future trespasserlvioaor, and Mure residential land use. Exposure scenarios 



evaluated Indudad d m a l  wntact. Inhalation, and ingesbon ofsurface soil, subsurface sod, and 
groundwater. Cancer nsks and non-cancer hazards asoodated with exposure to site soil for all receptors 
evaluated are within USEPA's acceptable levels. AddiGonally, exposure to site groundwater by future 
indusbial workers and tresoasserhi&ir are within EPA's a&lltable risk lewis.- Emosure to 
groundwater by a Wure cdnsbudion worker would result in a non-cancer hazard a k  EPA's 
acceptable levels due to pyrene. Future residential use of groundwater may mutt in a non-cancer hazard 
as a nsu l  of dermal wntact wim p p n e  and ingestion of arsenic, imn. and manganese, and a cancer 

I risk as a result of inaestion of benzo(a)anthracene, awnic, and vinyl chbride. . . 
b&nzo(a)anthrace<e and p p  B oresent onlv ~n wells wntainina free floatin. &sol kal. S h  

e q y ~ h  as hen- ,.--- ..̂  - 
wmDounds in gmundwl I result ofthe fuel-related wntaminatic is exempt fmm 
aclton under CERCLA. : luct diesel &el at S W U  2E is current rowed under the 
YQEQ POUUST P-Based on addiional evaluation of the inorganic data, R was concluded (hat I 
individual tamet oman eReds fmm arsenic in amundwater at the CT wncentration were acmolabb. It 
was also -;dud2 that CT wncentratiom oflron and manganese were wlhin human nutrient 
guidelines. Therefore, inorganics in S W U  2E groundwater do not paso an unacceptable risk. 

I . . . Vinyl chloride k the only 
k n t i a l  human health 
W, and this risk is likely to be reduced to wnmnbalions below the wrmsponding MCL through 
implemcntalion of the treatability study in September 2W4 and continual natural degradalion. 

5.2 Ecological Risk Summary 
No complete exposure paUlways to ecological reoq~tors were idenhfd for SWMUs 2C and 2E. 
Therefore, no risk was iden- and no furlher adion is warranted to prated ecological receptors at 
these s k  

At M U  28. wtentialhr wmolete emosure ~athwavs were i d e n t ' i  ~IX ecoloaical remotors ex-& to 
surface wale; grid sediment the d&h southeast &the site and to soils acmis the &. Based on the 
spaijal diibution of wntaminanls in the drainage d i i ,  the continual impads to the d i i  fmm rnn-poi* 
sources, and the potential ewlogi i l  damage that wuld result horn removal of dikh sediments, it was 
concluded that no action was necessary to address ecological risks at SWMU 26 in IM drainage ditch. 

Based on the recommendations in the ERA. addiional surface soil data were subsequently wlledsd to 
refine the ecological risk evaludon. The results, prasented In the FS (CH2M HILL. 2002). indicated that 
although some small areas may pose risks to ecological receptors. these areas are isolated and not 

I migrating. Therefore, nc-fwkb adion was recommended at SWMU 28 based on ecological 
considerattons. 

6 Remedial Action Objectives 
The Navy, USEPA. and VDEQ mnour that a remedial action is necessary to protect public health. 
welfare, and the environment fmm actual or threatened releases of hazardous substances fram SWMUs 
28.2C. and 2E. The reaaenls lniected in suarort of lhe 2004 irealabilHv studies are wntinuina to treat 

at the SWM-US. lhe revised &medial anematives identi& in the FS ~ddenduiwere 
based on chemical concentrations observad following implemanlalion of the treatabili studies 

TABLE 2: W l m u m  Contaminant Levels for Chlorinated VOCs 

Prevent exornure to shaibw aa~lfer amundwater a1 SWUs 28. 2C. and 2E untli concentrations . 
1 . Reduce concantrattons of VOCs In -Us 28. 2C. and 2E aroundwater to the rernedtatlon aoals 

Trichbmethene I 5 
Cis 1.2-Dtchbmelhene I 70 
Vinyl Chbrida 2 

I (MCLs. See Table 2) to the maximum ertant orad~cable wlthin a reasonable amount of tlme 

The s~te-speaflc Remedial Adion Objective (RAOg 
-Eo_ 

pI,Fmtmlor:iJl& 
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7 Summary and Evaluation of Remedial Alternatives 
Remedial altematiis to add- chlorinated M C s  in gmundwater at SWMUs 28. X ,  and 2E were *- - - { ~onnnt.d: space* opt 
developad and am detailed in the FS Addendum. These altemabves ~mluded: 1) No Adion. 21 

1 
InsMut~onal Controls and Monmn 7. and 3) lnstlhrtlonal 
Controls axUT& Enhanced Bioremediatio~ remedv mcludea LTM1; 
WUh the exception of the NbAdion Alternative. au alternatives mmpty with ARARs, have the same 

I RAOs, ex* outmme, and anllcipated Mure land use. The No-Action Allemalive does not pmted 
human health and the ennronment. but r lrresent6d as a base& for mmanson. A mmmon element of 

I the remslnlng altemabves evaluated foreach M U  is the use of ~ n s b k n a l  mntmh.wh~ch resmd 
exoosure to and use of aroundwater at the SWUs. and mntinued groundwater monbnng unbl 
mncentrabons have k e n  reduced to h l s t h a t  allow for unrestnded exoosure and u m W s e  
Addiiionallv. olreration and maintenance (OBM). oresent worth mst and future value OBM msts am 

I similarly rink& for the two adwe alternahes because of the implementation of Continued Enhanced 
Blocemediatlon during the 2004 treatability studies The moat distinguishing feature ofthe altemaUveg 
(except the NPAction) is that although Conbnued Enhanwd Bimremedlation has already been 

I implemented at the site. Aitematm 3 will useallevv additional treatment to further reduw mntaminad 
I toiicilv. mobilitv. and volume if neoessarvxe remedial alternatives were evaluated against sxe!l&the 

nine &aluaUoicciteria. A comparison ofhe alternatives is shown in Table 3. ~ommurn(v a c c i e  of 
the orefened alternative will be evaluated afler the oublic comment oeriod ends and will be desuibed in 
the Decision Document for these SWUs. State involvement has been salic*ed thmughout the CERCLA - 
~mcess and oro~osedimedv se$ction. The Stste suoports the Preferred Allemsbhre, and Rs final 
wncurrenw will'be solicited fblkwing community review ofthii Pmpmed Plan and receipt of mmments 
during the public mmment period. 

8 Preferred Alternative 
Alternatim 3. Continued Enhanced Bioremediatia,, LTM, and LUCs, is propwed as the Preferred 
Alternative to address chlorinated VOCs in groundwater at SWMUs 28. 2C, and 2E. The initial 
mmponent of the Prefemd Alternative was implemented as part of the 2004 treatab~lii shld'i, 
therefore, monitoring of the treatment eifectiiness will mntinue and LUCs will remain in place until 
mncentratans are reduced to aecepbble levels for unlimited use and unrestricted exposure. Add'lional 
inleclion of- Hlb81rBle.- -{-mt~k~a,aopt 

~remedianon will take place d neoeosary to reduw 
I 

mntamlnant mob~l~ty, toucity, or volume. I each five war review. data wiU be evabated to _ 1 .. .. . .. --{Fo~~ntAnaZlOpr X. and 2E am dechnuwr. If w,ma&&m -- 

his information. the Navy and USEPA. in consultation with 
believe the ~rkferred-~ltemative meets the threshold criteria and provaes the best balance of 

t raded among the other altemstives considered with mq~eot to balancing and modifying &ria. The 
Navy .%pects the Preferred Alternative to satisfy the following requirements of CERCIA 1) it is protective 
of human health and the environment 2) !t mmplims with ARARs. 3) it is mst-dfecth, 4) it uses 
permanent solutions and alternative treabnent technologies to the maximum extent pradicabk, and 5) L I satisfies the preference for Wabnent 



9 Community Participation 
The Navy and USEPA provide infonnation regarding environmental cleanups at NAS Oceana to the 
public through the Restoration Advisory Board (RAE). public meetings, the Administrative Record file (or 
the site. the information repcuilory. and announcements published in The Vifginiaman-Pinewspaper. The 
public is enmuraged to gain a mom mmprehensive understanding of S W U s  28, 2C, and 2E and 
environmental aclions at NAS Oceana. The public comment period for this Pmposed Plan is from XXXX. 
2006 through XXXX, 2006. A public meeting will be held on XXXX, 2008 at 7:W pm (see Page 1 of this 
report for details). The Navy will summarize and respond to comments in a reepomivenass summary. 
which will become part of the oRlcial Decision Document (DD) and will also be included in the 
Administrative Remrd fib. 

Glossary 

Admlnlstratlve Record. Site information is mmpiled in an Administratii Record and placed in the 
general informati01 for public review. 

. .-. 
ptllfter: 6pt 

Iptc(ea mwa'== 

environmental rubs and regulations. 
Applicable or Relevant and Appmpliae Roquirem~nur (mmARs): '#sax are federal or state 

Background ConcentraUons: Concentrations of naturally occurring and manmade mnsments, such as 
metals, found in groundwater, soil, sediment and surface water in areas not affeded by spills, releases. 
or other site-soehc activities. Backaround mncentrations of some metals and othei mN1ihlents are I oRen at levels hat may pore a risk to human health or the environment. p 

Cancer FUsk: Cancer risks am expressed as a number refiecling the increased chance that a penon will 
develoo cancer Aexoosed to chem~cals or subotanms. For examole. USEPA3 acmotable risk range for 
supwf;nd sites is 1i104to 1x10~. meaning there is 1 additional d h a k  in 10,OM) (1%10? to 1 addrtional 

I chance in 1 million (1x104) that a p n o n  will develop cancer if exposed to a site that is not remediated. 

endanger public health and sake or the environment. 
emergency response in mnneelion with numerous existing inactive hazardous waste dispaaal s W  that ' Mlmma& Fmt: Book-, 12 * . . , -- 

I ChemlcaKemIhu& of Potential Concern (COPC): A compound present in site media at a 
concentration that exceeds risk screening criteria but has not yet been determined to pose risk; furtiler 
evaluation is completed to evaluate sibspecific risk in a quantitative risk asoeosment 

I Decision Document (Do): A legal document bv the -that describes the cleanup action or 
remedy selected for a site, the basis for choosing that M y ,  and public mmment on the mnsidered 
selected remedy. 

Ecological Risk Assessment (ERA): An evaluation of the risk posed to the environment if remedial 
adivities am not pertormed at the site. 

Enhanced bloremedlatlon: Enhanced baremediation is a pmcsss in which indigenous or inoculated 
miCmOrganiSmS (eg, fungi, bacteria, and other microbes) degrade (metabolii) organic mntaminants 
found in soil andlor groundwater, converting them to innocuous end pmduds. Nutrients. oxygen. or other 
amendments may be used to enhance bioremediation and contaminant dewrption from subsurface 
materials. 
FeaslMllly Study (FS): Analysis of the practicability of a remed~al proposal The FS usually recommends 
the selediin ofa mstaffictive alternative. 

(Farms- Rqht 18 rn 1 



Grotmhv&er: Subsurface water that occurs in soils and oeolooic formatmns that are fully saturated . . 

Haard Index (HI): A number indicative of noncarcinogenic health efleCh that is the ratio of the existing 
level of exposure to an acceptable level of exposure. A value equal to or less than 1 indicates that the 
human population is not likely to experience adverse effsds. 

Hazsrd Quotient IHQ): HOs are used to evaluata noncardnogenic health effeds and ecological risks. A 
value eaual +a or less than 1 indicates that the human or ecological population is not h l y  to experience 

n . . .  st when . . I 
I *---.- - - - - - - - - - - - - -  --.- - - - - - - - - - ...........-...-------.- 

Human Health Rlsk Asseesmont ( H H ~ ) :  An evaluation of the risk posed to human health if 
aUivW are not tmpbmented. 

public awes, such as a public library. 

information Repository: A file containing information, technical reports, and reference documents 
regarding s i t espdc  environmental activities. This file is usually maintained at a location wifh easy 

Installalion Rsrtontion Pmgram (IRP): The p- by which Department of Defense CERCLA sites 
I are i d e n w ,  evaluated, and cleaned up. 

inauon. n one i 

Land Use Controls (LUCs): Legal and administrative measures to protect human health and the 
environment when the selected remedy allmvs residual contamination to be contained on site temporarily 
or permanenUy. LUCs liml human exposure by restricting amly, use, and access to proparties with 
msidual contamination. 

Marlmum Contaminad Lavak [MCLs): Enforceable standards that apply to public water systems, 
developed by USEPA. The highest level of a contaminant that ~s allowed in drinking water. 

Medb: Soil, groundwater, surface water, or sediment at a site. 

Nine Evaluation Criteria: . Overall PmtecUon of Human Health and the Environment - Addresses whether a remedy 
provides adequate protadion and describes how risks posed through each pathway are elimmnated. 
reduced. or controlled through tmabnent, englnsering mntrok, or ins6Mional controls. 

Cornpllame with ARARs - Addresses whether a remedy will met all of the ARARs of other federal 
and state envlronmentai laws andlor justifies a waiver of the requitemenlo. 

Long-Term E f k t i v e n ~ ~ s  and Permanence -Addresses the expeded residual risk and the ability 
of a remedy to maintam reliable protecfion of human heah and the environment over time. once 
cleanup goals have been met 

Reduction of Toxicily, Mobility, and Volume Through Tnrament - Discusses the anticipated 
performance of the treabnent technologies a remedy may employ. 

Short-Tenn Effectivenur - Considers the period of time needed to achien, pmtectlon and any 
adverse inpads on human health and the environment that may be posed durlng the construction 
and implementation period. untll deanup gorls are aehleved. 

Implementability - Evaluates the technical and administratne feasibilily of a remedy, including the 
availability of materials and services needad to implement an option. 

Cost - Compares the estimated capital, operations and maintenance, and present-worth costs of a 
remediation alternative. 



. state Acceptance - Consam the state support agency comments on the Propoaed Remedial 
Action Plan. 

I > 

Fomrmd: BodyTekt,bZo.BTBta NonCamer Hazard: Noncancer hazards (or riik) are expressed as a quotient that mmpares 
existing level of exposure to the acceptable level of exposure. There is a level of exposure (the reference 
dose) bebw which it is unlikely for even a sensitive population to experience adverse health effeds. 1,mm,~~4,m,m,m,m.~~9 

.snO.btl.ta.b.oCR BodyT*Body 
USEPA'S threshold level for noncarcinogenio risk at Superfund sites is 1, meaning that if the exposure T& d m  I.&, NO bull& or I exceeds the threshold, there may be a concern for potential non-cancer effects. 

I I o n  1 

Pmpoaed Plan: A document that presents and requests public input regarding the p r o m  deanup 
I .Ik=rndivp -. - . . . - . 

r individual chemicals that, fo diation Goals: ml fo 
~xneswnds to a Meofc cancer rkk level of I in 1 miUh  and for nonuvcinwans 

I 
1 .  P R G a P  . . . .. I 

Pub& Comment Perlod: The time allowed forth8 members of an alfected wmmunily to express views 
and mncarns regardiq an adion proposed to be taken by the Navy and USEPA, such as a rulamaklng, 
permit, or remedy selection. 
Receptors: Humans, animals, or plants that may be exposed to risks ham mntammnants related b a 

I slven srte 

I altemalive remedies. _ . - - -  -. -. . . . ~ .. . . ~ -. . . . . 

Remedial Acbion: A deanup method proposed or seleded to address contaminants at a site. 

Resource Consenation and Recovey Act (RCRA): A federal law, passed In 1976. whlch ensures that 
wastes are managed in a manner Ulat pmteds human health and the ennronment, reduces or elimlnalss 
the amount of waste generated, and m n s e m  energy and natural resources through waste recycling 
and recovery. 
Solid Waste Managenvnt Unit (SWU): Of or related to the area of the facllii where a haza~dous 
substance, hazardws waste, hazardous mnsthent, pollutant. or contaminant fmm the fadli i has been 
deposited, stored, disposed of, placed, migrated, or othemka come to be located 
Virginia Oeparbnent of Envlmnmental Quality (MEQ): The Commonwealth of Virginia agency 
responsible for administratiin and e n b m e n t  of environmental regulations. 
United Stalas Environmental Protection Agency (USEPA): The federal agency responsible for 
adminishation and enforcement of CERCLA (and other environmental statutar and regulations), and with 
final approval author~ty for the Selected Remedy. 
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NAS Oceana. Virginia Beach, Virginia - CWMHILL 





Monitoring Well Locations Figure 3 
0 SWMU 2C Boundary September 2005 Vinyl Chloride Plume - SWMU 2C 
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Monitoring Wells Pmduct Thickness. Polycydii Aromalie Hydmwbons 

Contains free r o w  and is currently and ChloriMted Volaliatiles Exceeding PRGs and MCLs 
included in ~ E Q  product recovery N SWMU 2E 
and monitoting program 0 100 200 Feet MAS Oceana - Wrginia Beach. Virginia 
0 SWMU 2E Boundary CH2MHILL 


