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Five-Year Review Summary Form 

ISlte name (from WasteLAN): Pease Air Force Base I 
€PA ID (from WasteLAN) : NH7570024847 

Region: 1 IState: NH 1 CitylCounty: Portsmouth, Newington, 

NPL Status: X Final Deleted Other (specify) 

Remediation Status (choose all that apply): Under Construction X Operating X Complete 

Multiple OUs? XYes No 1 Construction completion date: 09/26/2000 
I 

Has Site been put into reuse? X Yes No 

I Lead Agency: EPA State Tribe X Other Federal Agency United States Air Force 1 

IAuthor title: Principle Hydrogeologist I Author affiliation: Montgomery Watson /
I Hana 

Review Period: 9 130 1 1999 to 9 1 2 0  12004

IDate(s) of inspection: NIA (see repod) 

Type of Review: X post-SARA re-SARA N P L - R ~ ~ O V ~ IOnly 
Non-NPL Remedial Action Site NPL Statenribe-lead 

, Regional Discretion 

Review number: I (first) X 2 (second) 3 (third) Other (specify) 

Triggering Action: Actual RA Start 

Actual RA On-Site Construction at OU #t Actual RA Start at OU# 
Construction Completion Previous Five-Year Review Report 
Other (specify) S~gningof ROD 

Triggering action date (from WasteLAN): 09/30/1994 

IDue date (five years after triggering action date): 09/30/1999 I 



Each of the sites included in the Five-Year Rcvicw hits a scrnedy i n  placc. Thcrci'or.~. 
technicill assessment.;, as I-equiretl uncler F'PA guidaocc, wct-e performcii fo r  t1,tch 01' rhc 
sites. These assessments consiwil of  answering ttlc follcwing question>: 

Quesrion A: I.; the remcdy functioning i ts intended by thc ilccision 
docurnen t s'.' 

Question C': I h . ;  any other intl~rrrt~itioricome t o  light thai uodd call into 
question thc protcctivcncss of the remedy'.' 

Sites included in the F~ve-YearRcview wcse orgmlzccl into thrcc: catcgo~ie\ 

Zone 3: Site 10 - L~ilift 'dFLICITank Slr~iIgeArea. Site 22 - Bur-n .AI.c;L I .  Sitc 
37 - Burn Area 2,  a n d  Site 43 - YIcIntyre Road Drum Disposal Area 

Zone 3: Sitc 37 Builditig 113. Site 36 - Building I19 

Znnc 4: I m i c l l ' i l l  h 



. Zone 3:Sitc 73 - Building 234 

Zone 1:  Pauls Brook 

Zone 3: McIntyrr: HI-ook 

. Zone I :  Kailway D~ tchand F1,lgstonc brook 

c Zone 4: Lower Grafton 

Zone 5 :  Knights Brook and F'ickering Briml; 

Birsed on the revicw, relncdies at all sites wcrc fot~ndIo he f~lncrioningas intenilcd 1,- the 
decision documents. Whilc thc rtxrledy at Sitc 8 is I'unctioning 3s intcndetf, a rc\.ic.cs. ir l '  

the conceptual model for Sitc 8 atso indicates that c r~hance~~cn t .of ttlc chosm rc:;~cldj. 
n ~ ybe necessary tc-r ; t c I i i c~~~ 'Rc~~iedialAct im Objc~t ivcs(KAOs) in ;I ~ i n ~ l ymiiilrics. 

Several changes were noted in ARARs used to ( k v e l q ~cleanup stand;lr.cls. ;I\ notcrl i n  thc 
suhsccl ion~of this F i v e Y c w  IZrview Rcyor-t. N o  atitliticmrl infortnation wa\ iclcntifictl 
that would call into questinn the ~) ro tec l iv~~iesc01' any  of the ind iv id~~a lI-emrdics 
ashociated with the site.;. 

Several issues were iderltificd during the Five-Yc~I- Revicw proccss. Thew i w w s  x c  
Iistccl below, on n sitc-by-site basis. 'I'htxc issucx \vill hr: addt-esscd cluring scwtinc hitc 
monitoring, data cvalu;ition, and reporting activitich, wirh thc exceptinn ill'the f(~1lriwiny: 



Silc 40  

C o n ~ i ~ l c rSire 49 ; ~ n dSilt ? Y 7 h  El'/\/ 
t r q w  intruqim concerns. 

- - ------- ---- -

.Al-KPA NlIIjIJS Sumnlcr 2005 
- -. 

S U 

C'ategurylZondSite ltlentified Issue Rerommvnded . \ c t i o n ~ s ~  

----- ---

%one 3 .  S i tc  7 1  and Si tc  ? h  

pg,[,). --
Ail .Al i : \ l i  ix noLc i n  iiil3hlc I l l ~scc- UOICchanpc i n  regulator! II;II~~;IIr l  i n  



I'ategorg/Zone/Site Identilied Issue U e c r ~ r n ~ r ~ c ~ ~ t l r d-\rlion(s) 

7 .111~  3 :  Mulntyrtl Hrtwk Nonc.- - -
.-- NI~IIC. 

--

7.0iic I: Kailw;ry Ditch 

... 

Category 3, Long-Term Monitoring Ody, Surhce WaterlSedimenl 
%one 2: Pcvcrly 1)rainazc Sy tc l r i  K(l(~lirrc111olriloriryis only ohjc~, l i \c  Ev;i lu~tc; ~ p p r o p r i ; ~ t e ~ ~ c ~ ~ . ~I I~ '< .~~A I IL I~  

- .  statctl ~n l i O l  I .  ~ po;ds. -- .- .-. . 

Zonc 4:Lt lwcr Grnfrw! 
- - - --- -----

Norlc. ..--...-...---.-..-.-. -- None. 
- - -

7onc 5:  Kniphls Brook i ~ n df'ickcri~ip Nimc.  UOIIC. 





,A I - i ~ e - Y e a sKclicn 1 4  ~ q u i r e t l1'01- the li11m~1l'casc A F H ,  b t u i ~ wtlic ~n~plc~ner i red  



An inrrncluction to thc rcview: 

A site chi-onology ancl presenrnliut~o f  gcncral siIc background information: 

A discussion of rcinedial actions that have t;tkcn plncc at the sitc; 

Description of progrew since thc last Five-Year Rcview, if app1ic;rhlc; 

A discussion o f  thc Five-Ycur Review process; 

Technical ;isi;e.;srnenl for each site; 

1dcntific:ttion o f  any issues arising from the review process: 

Kecommcndations and follow-up itctions; 

Protectivenes.; .;tatetnents; and 

Iclentificatiun uf the cxpectcd date ol'tlw ncxt Five-Year Rcvicu..  

Guiclancc. However. hecause of thc nunher  o f  sitcs involvccl in lhc rc\.ica\.. ct'rti~irl 

inforn~aticitiwas prescntrti in  introducrot'y scccions, 2nd summary tittilcs ucrc crcatcd for 

scctions at the end of the doorirncnt. 'I'hc contcnh of' each sccrion of tlic f ' i \ , c . - ) . ; , r i r - / I t , l . i c ) r t .  

I section-

t 

. -.-. 

Contents 7 
.. -. 

purpose of, the review 

__IIntroduction to the F'iw- Yeor K e i i r w  Rq~or t .slating thc ho t . i t .  tor. and , 
I 



1 Section 
- - - - - --- - -- --

Site Location m d  I lc ,~cripl ion- Prt~tiilc\gcncral hackgtotlnti ~ n f ~ ) r m , ~ t ~ o r it o ~  
the fommer Pt.<lwAFR 

-. -.-- - ----.- - - "  

Report Suninil~ry- Provtdel w n n u r  y m a p  and a i ~ i 1 1 1 r n ; l t )  tahlc to . i \ \ ~ \ t  r t i t :  
reader 117 l ~ c d t ~ l i g\pCc11IC iitc I ~ I ~ U S ~ I I ~ I ~ I O ~i n  the ~ " I IC- Y P L I ~XI'L(( ' \ I  / < L ' ) U / I  I 

-- ..--.- --



3.2 SITE CATEGORIZA'TION 

Category 1 - Rernedial action irnplc~i~cntccl; 

Category 3 - I-ong-tern1 ~nonitoringo n l y ,  n o  remedial action rcqi~ircnwntirther 
than 1ongtcr111monitoring (surface wi~terand scdirrlent only!; anil 

Category 4 - Sites without rcrwdial action.\ in~plen~cntccl 

Within cach category, sitcs wcrc thcn y-oupeii  hy  l t iP mnc.  

For this second Fir-.+Yvclr. Kri i l w  K~.po~r.tbc first thrce c;itegorits li5tcil aho\.c n.t.t.c alto 

useti, for purposcs of consiitcncy. Sincc he titiit: c?f rhc first Five-'t'cal- Kcvit\\. ; i l l  rc.r~~ctli;il 

action5 under the IKP at ttlc fcrr~ncrPcaxc AFH havc hcc11 in~p lcn~cn tcd .Thcr.t~t'cr~.t~.no hi tc5 

rcrnain in llie fo~lrthcategory. 



3.4 INTERVIEWS AND S1'1'E INSPl-XVTIONS 

3.5 '1k:CIINICAL ASSESSMENTS 

Question H:  Are the cxposurc asr;l~mptionb,toxicity i tut ;~.  c l c a n ~ ~ plt!i.cl\. ii11d 
remedial action objecrives c~setiat thc !inw of thc' tctncily sclcction still \ .diil ' l  

r Question C:  Ha5 m y  d l c r  inI.or~tlationc m l c  to light that c o ~ ~ l dcall into clucs~iiln 
the protectivcncss o f  thc I-c~~iccty'? 









In ;iccordiince with  E X U ~ ~ I ~ I C L 'Ordt'r 12.580, he ,411-Force I \  dc\iyr,~lcillhc 1 c d  .igcncl 

I'hc Air 1;urcc has hccn conducting an eiiviri~iit i ~ ~ l l t i ~ lc.lcanup pi-tigrarl~; ~ t  tlic t~orr~ir rA1;B 

,since 1083. .i'hi.s program is cxCcutcil xccviling t i )  thc g~~iclcl ir~cst ~ f 'lhc ilir I:osci. I R P  and 

the: NlIDLS Undcrgn~iinilStcmrgc Tank (LS'I') pl+ocl-iiln.L- Ttlc l'cwrncr A f iL3  \5.:i\ pr-opowd 1.01. 

;idtlition to the National Priority List (NPI~,)in l1I5;O ;~ndwiis listctl i t 1  1990. C)n hpr.il 24. 

1991 thc Air. Force, EPA, and hHI)P,S higtlcd ;I FF!2 cslahlihliing thc psotocc~lx t;,r 

-rhe F;FA established eight IKP mncs at P c a x  AFR for which scparatc rerwdial investigation 

Zonc 1 is luciitcd in the eastcrn part of' P c a c  AFH mil includcx the following IRP 
sites discusscil in this rcport: [mdfi l l  5 .  K;lilu,;~yIlitch anii Paul\ Brook. 

Zonc 2 is locatcci in the northwcstct-n sector of  PC~ISCAf:B and includes thc 
follc~wingIRP sitcs cliscusscd i n  this r-epor-t: Sitc 10. Site 32. Sitc 37. Site 13. i i r d  

Pcvcrly Drninagc Systein. 



Zone 7 I \  locared 111 the svu~liwt.~tci-TIpor t r c~n  o f  I'c.a\e A t H  , ~ n d~niliiclcsthe 

5.1 References 



6.1 MAPS 

6.2 SUMMARY TARIJE: 

'Titblc 6.2-1 is providccl ;is 't ~-cfcrcnccl'or locating infortxr t ior~o n  spccrt~c.s1tt.s that uerc: 

incl~~clcdi n  the Fivc-Ycx Rcvicu:. Tahlu h .2 - I incl~~clcst t ~ ctollowing int 'orrnation:  

Site I.D. - Specific.; IIZP Zone atld sitc idcnrikl- used ~n thc first I"ii'c,-Yetit-Kc7por.t 
(Bechtel, 1999). 

Location in Report - Inrllcatc\ the report scct~ilnwtlcrc miot-matwn t t r ~\pet l f ~ c\\t i . \  
can be located 



7.1 MAP 

Site Chronology - A chronulc~gicallisting of n~ajosdncumcnts nssociared ~ . i t hr~~llccli;ll 

actions ycrforrncd at thc sitcs. 

Background - Dcscription of sitc locutirm and brief history of sitc activitic..; that nl;c, ha\(: 

resulted in the  release of' ha~al-doussuhstanccs t o  tlic cnviron~nent. 



7.3 ZONE 1 ,  I,ANDFII,I, 5 

7.3 1 Background 

7.4.1.1 Site Description 

Landfill 5 (LF-5) is locatcd in  Znnc 1, i n  Ihc nrjrtheastetn porticm of' thc  fotmcr P c i w  A F H ,  

as  shown on Figure 7.3-1. Thc original I ~ t ~ ~ l f j l luc.ln>isted of app rox i r~~a t~ l j .2 3  ;icrcs; 

oonsoliclu~iono f  wastes during rcrnccii;d i~cticmrCxultcd i n  ;I cappcd iil-cil 01' apprt\sirn;l~ciy 

18.5 x rcs .  LF-5 is bordct-ecl by Ar~boretii~t~Dr i ve  on thc north. the KIII!\I.;;LJ' O i tch  pxtllcl ing 

an ;tbantlonetl railu.;ly bed o n  thc cast, t;l;~g+to~lcBrook 1(> the ~ v t s t .thc 1':iint (.';I[)11i~pos:~l 

Arcs (PCDA)on thc south, m d  Sitc 1.3 t o  tlw .;cli~ttic'a\t.;is shown on t:igurc 7.4-2. 





7.4.1.2 Initial Response 

Stagc 2. field effort. As a rcwlt, ;i d rum rcruotal opel-atinn was i t i~p l~ t~ ic t l t cd;I\ ;un IIIICI-1111 

ucrch. with nmrc than 1,000 intact, ~-ri~shcclmi l  parti:dly cn~shccl55 -galloll clru111.~and 3 

ra l lo t~c ; m  being 1-cinin.ed. Actriitionally scvcrl tanks ranging i n  si;.c from 250 t o  5.000 

7.4.1.3 Basis for Taking Action 

The RI Reports identified the following: 



7.42.1 Regulatory Actions 

7.3.2.2 Remedial Action Objectives 

Ttlc following RAOc were identified in  lhe I.['-.5 ROD (Weston, 1903;t): 

Prevent or minimize risks to ccidi~gicdrcccpors I-rsulting f 'son~cxposu~-cto 
contani ina td  d i i i i c n i  i n  t l ~R;~ilw;iy Ditch and ;~xsociatcti u.t.rl;rncl~ or t o  

contarninatcd wil and dcbris ;isst~ci;~tcriwith 1L.F-5: 

Prevent o r  minimire risks to humans rcsulring f r t m  exposure t o  c,ont;~~lli~~;irc.tisoil 
or debris as.soci;i~etiwith I .F-5; and 



7.4.2.3 Remedy Description 

Excavating of soil a id  landf'ill dchrix from [ a ~ c t f i l l5 t h i ~ t~voulclhe in contact 
with groundwater (aK[cs plitcctncnt c)f  cxcavutcd material from otlicr site.; anil 
capping); excavated areas waulcl he kitckI'it1ccl with clean f i l l  to a leiel 2 ft iihove 
watcr tahlc ( a s  n1casu1-cciarter capping); 



7.4.2.4 Remedy Implemcntatirm 



7.3.3 Implementation of Recommendations from Last Five-Year Review 



Groundwater monitoring for SVOC's. pciricides. total n~ctals. i ~ r l c l  intrinsic. 
rernediation (TR)par:tn~etct-sin sol11.i~~arcs disccmtinucil (beginning 2001 ) .  

Groundwater moni tor ing for l l i  pararnctcrs discontinued at t hi: \itc (hcginnin~ 
2003 1. 

Frcq~tcncyof Iiindfill gas anti ail- ~nonittwingrxduccd (beginning 7 0 0 2 )  

7.4.4 'I'echnical Assessment 

7.4.4.1 Question A 

Question A: Is the reniedy functioning as intended by the decision documents? 



7.4.4.2 Question R 

Question R :  Are the exposure assumptions, toxicity data, cleanup levels. and rcmcdial 

action ob.jectives used at the time of the remedy selection still valid? 



7.4.4.3 Question C 

Question C: Has any other information come to light that coutd call into question the 

protectiveness of the remedy? 

No other infc~rrnationhas hcim iilcntiiicd [hat would call i n t o  q u t x t i c ~ nthc prorectivt~nc\s01' 

the rcmcdy. 

7.4.4.4 Technical Assessment Summary 



Issucs identified for. Lk-5 includc: 

7.4.6 Keconlnlendatio~isand Follow-up Actions 

Rcrnedial measures at 1,andfill 5 I-emirin protcctivc of I~urrlanheallfi a n d  thc t.nvir~)nrncrit. 

Annual evaluation of envirot~mcntalmonitoring rcsults should co i i t in~~c .vi-ith c l i ~ t ; ~arial_vi;i.; 

including identification of opporlunilies to streamline n~onitoringand reporring. 't'llc ihangc 

i n  thc federal and state M(.'l. for arsenic shot~tcltic notcd i n  future long-tcrln r-i~oniti)sing 

reports. 

7.4.7 Protectiveriess Sta temeut 

7.4.8 References 





7.5.1 Background 

7.5.1.1 Site Description 

Zone 2 is located in the northwcstcrrl portion o f  the ftmnet- Pease AFB, as shoum in Figure 

7.5-1. Zone 2 contains six sitcs invcstigittcd under the Air Forcc's IRP. The hi~esinclude: 

Sitc I (Landfill 1 or LF- 1 ), Sitc 7 (Fire Dcpiu-tnient Training Arca I or FDTA- I ). Site 10 

( L a d e d  Fuel Tank Sludge Arca or 1,FT.S). Site 22 ( B u m  Asei~ I or Brl-I 1. Site 37 

(Burn Area 2 or BA-2), and Site 13 (McInlyrc Road Drum Dispns;rl Area or .MKDDA). 

Figurc 7.5-2 illustrates thc location of cnch sitc in Zonc 2. 

The %onp2 Rrcwrcl cf Decisinrl CWcwn, 1995) specified no further action for  LF- l ~ ~ n d t r  

CERCLA. Therefore, LF-I is not addrcsscd fclrtt~crin this review ciouumc.nt. 'T'hc Zone 2 

Zone-Wide Long-Term Monitoring U n i t  ;~ddresseslong-term monitoring associated u.ith Site 

22. Sire 37, Site 10, and Site 43. A description o f  each 4te is provided bc lou~.  

Site 10 cnnsists of two separate areas on  the eastern and western sides of Nottingha~nRoad, 

both within approximately 3CK) f t  o f  Site 22. FI-om the late 1050s to 1978, Sitc I O  was uscd 

for disposal of sludge obtained fr*orn Icadccl aviation gasoline rank cleaning operirtions 

conducted at the on-base Bulk Fwl Storage Area (BFSA). An estimated 350 gallons of 

sludge containing water, rust, residual fuels, fuel sludge, and residue from sand blasting tank 

interiors was generated during the approximatuly 20-year disposal period. Historic xr-id 

photographs indicated that drum dispoxal may have also occu~-redat Site 10 to the sc~uth-

sou~heustof the current sire hnundaries (MWH. 2004). 

Site 22 i s  located in the central portion of Zonc 7 and is thc main soilrce of-contarninalion in 

burning spent fuel and \olvent+ hctwezn 1954 itnd 1976. The ptmary contimli~lant\o~~r-cc 



with little or no vegetation. Relatively flat, this st& ha3 no o b v i o ~ ~ sst~lfricct ls i~i r i i~g~way, .30 

precipitation rapidly infiltsatcs thc snncly subsvils (\,lWH. 3(H)4). 

Sitc 27 

Site 37 is located southwest o f  Site 10. adjacent to the eastern xi& of Mclntytx Road. Site 17 

covers approximately 3.4 wooded acres surro~tt~dingtoughly circular arcas ch;iriictei-i~eclhy 

blackened surface soil with little or no vegetation. Silt 37 is a suspcctod former f'irc tl+aining 

arca or waste solvcnt burn arca. Although thc cxact pcriod of use is not ces~ain.i t  is 

cstimntcd that fire training or waste solvent bur^ activities commcnccrl bctwccn 1954 and 

1060 and ended before 1976, based on aerial photographs (MWH. 2004). 

Site 43, the Mclntyre Road Drum Disposal Area (MRDDA) is locatod west of  Molntyrc 

Road and south of Nottingharn Road In Znnc 2.  I t  is generally open, with a [hick grou.th of 

low brush and small trees covering the northern quat-lei-of rhe Site. Elseurhert. thc ground 

sul-hce is generally devoid of topsoil and is covered with siind and gravel. The at-ea is 

generally llat along the side bordering Molntyre Road, however the southwc_.sterncdgc h;~,a 

stccp ctnbankmcnt with a topographic rclicf of approxinlatcly 30 feet. 1-ittle int'i)rn~ationis 

avnilable concerning the histosy and ~ ~ s cof MRDDA, although thc arcs hhou.s signs of past 

earthmoving activities. An elongated ridge approxitnately four feet high and approxinlatcly 

50 fee^ by 425 feet in size was parallcl Lo McIntyrt: Road. A clustcr of 55-gallon drum3 and 

5-gallon cans was partially exposed at thc surfr~ccof the tidgc; conscqucntly thc riclgc and 

adjacent areas were suspcctcd to hc location:, of hisloric suhsurl'ace disposal. Jn\xxigation 

did not find cvidcnce of s~~bsurfi tccdisposal, and it  was c n r ~ l u d e dthar the MRDDA w;i\ n o t  

21 contaminant source area (Bechtel, 1999i1). 

Thc nutivc overburden deposits in Zone 2 co~isistof' the upper sand (lJS), which is under-lain 

successively by the marine clay and silt (.MCS),lower sand ILS), and g lx ia l  t i l l  (GT).  Fill 

material uverlies the CIS at some locations, pr-imarily at LF- I ,  Site 43. iltld ~ c ; t \ot' thc zonc 

bordering the runway. One or rnore ol' Ihesc unilc may be absent at i117Y ~ ; ~ r t i ~ , ~ t l i ~ t .1 0 ~ i ~ t i o t ~ .  

The lhickness o f  the overhul-den is thin t o  ithsenl t o  thc west and southwest 01' Sitc 43 ;tnd t l ~  



The bcdtnck in Zone 2 consists primarily of' the Eliot Fwtnar ion, compowci ot' phyllitc. 

nlctagraywacke, and quartzite. In general, bedding strikcs no]-theast with stccp dips t o  the 

northwest. Open fractures x r  ahunrianl in shdlr)w bedrock and open t'txlure densities 

decrease significantly in deeper bcdsock (MWH. 2004). 

Groundwater occurs in both ovcrburdcn and hcdrack unclcrlying Zonc 2. The rnajor nparcr-

bearing units arc tile US. LS, and bedrock. 'Thc wntct table is tyyicully prcsent in the LIS unit 

during pcriods of high water levels {spring)and the 1.S and MC'S units tli~ringpcrincls of low 

warel- levels (fall/winter). The MCS unit appears r(? be a ctml'ining layer in some areas hilt is 

absent in other areas. The relatively flat tc~pogriiphichigh in the centrd portion o f  Zonc 2. 

typically coarse and permeable surfrice soil. ;lnd the lack of surface tlrainaga features indicate 

thirt some groundwater recharge does occur across the sitc. To the north and \h,e.sl of ~ h c  

topographic high, the ground surface slopes toward the Pcvct*ly Ponds. Much of thc lour-

lying portion of Zone 2 consists o f  poniis and wctlaniix, which arc points 01' gt.oirncl\.i.attx 

dixchurgc (MWH, 2003). 

7.5.1.2 lni  tial Response 

No remedial action was perfot-meci within Zone 2 prior to rhe finalization of the Lotlo 2 ROD 

(Weston, 1995). 

75.1.3 Basis for Taking Action 

Sires in Zone 2 were investigated during rn~~lripleinvestigations undei. the IRP (Stagci 1 .  2. 

and 4)  between 1984 and 1993 (WeWm, 199.51. Aromatic hydrocarbon\ 111 thc form of' 

bcnxnc .  toltlcne, cthylbcnzcnc. and xylcnes (BTEX)  werc fi~iincl to he thc primary 

constirue~ltsof concern (COC) in the overb~~rdcngroundwtcr.  while bewenc M a \  thc 

primary COC in bedroch groundwater. Othcr organic conlamin;ln~s. incluil~nge th j  lcne 

dihr-omitle, naphthalene. 1.3,4-trirnethylhcn/,enc ( 1.2.4-TMR), and 11-ichlorocthcnc (TCE). 

were detected at scattered locations across Zonc 2 at concentralitmi; cxceeiiins the U c u  

Hampshire Ambient Groundwalcr Qualily Stantl;lrdl; ( K H A G Q S ) .  Thew conta~ninantl; 



appear to be rnorc prcvalcnr near known smrct .  areas; however, thew snilrct. ;ireit.; d o  not 

appeal- lo have gencratcd any spatially significant dissolved phase plimec. Other cjrganic,lr. 

including halogenated hytlrocarhons and poly~ucli_.aralm~it t ichydrocasbon\. ~ c r cclctcctcd 

i~rconcentrations below thc NHAGQS. Low concentrations of metals (irrwnic. Inanpncsc. 

and Icad) havc also bccn detected with isolated cxceedanoes of the Nf 1AC;QS. 

The sourcc areas of concern within Zone 2 ctmsist of conrarninatcd so i l s  i l l  Sires 22. 37. 

and 10. While the soil i n  the unsaturi~tedlone ; ~ r  thest: locations containctl onl) negligible 

levels of contaminalion, the saturated soils in thcsc arcah were found to haic rcl;i~i\.cly 

signilkant amounts of rcsidual contamination. Thc C'OC's include BTEX and total pctrolcr~nl 

hydrocat*bons(TPHs). The highest levcls of contamination typically ocCitr ar the I:S/MC?C'S 

interll~ce(,Weston, 1995). 

7.5.2 KemediaVRemoval Actions 

The following subsections describe regulntory actions and retnedial actions at Zcrnc 3. 

7.5.2.1 Regulatory Actions 

Thc Zoric~2 Record c!f L)et.iviou { Westun, 19%) docu~nentedthe selection o f  a rcn~cdythat 

included soil vapor extracriodair xparging (SVE/AS) (Site 22 only), long-tcrln ~nonitoring, 

natural allenualion and in\t~lullonalcontrols. 

7.5.2.2 Remedial Action Objectives 

The baseline risk assessment completed as part of the KI process for Zotw 2 idcntificd 

adverse human health risks fur l 'ut~~regroundwater users in areas ;~ssociated \\'it11 the 

contaminant plumes at Sites 22. 1 0 ,  ; i d  37. Mi~iimiilecological risk\ wcrc itlcntit'ied for 

soils at LF- I and BA-2 ;mci xt~rfuct:wilrcr and sediment in thc Pc\;erdy Btocrb drainage 

systetn. 

'fhc Zone 2 ROD identified RAOKthat ciefincd the scope and purpose of' tho clcaniip action 

necdcd to mitigate the potential threats to human hcalth and thc cnvitonincnt idc~itit'icdi n  thc 

Baseline Risk Assessment. The ~'C~II~wingsite-specit'ic RAOs wcrc iicveloped for Zonc I! 

( Bcchtcl, 1999a): 



Soils 

Sitl: t O  - No RAOs were established t'or soils because there were no c.iccedanw~: 

0 Sitc 22 - Rcrnovc LNAPL and rcsidual product from Sitc 22 soil. 

. Sitc 37 - No RAOs were estahtishcd for soil becausc: thc extcnt ot' cxmt;min;ttion u.;~, 
limited. 

Groundwater 

Protect human receptors fmrn conta~ninatcd groundwater that nlay present an 
unacceptable health I-isk(to!al cancer r i k  greater than to-' 10 10-"or.a hazirrd initex of 
greater than 1 ); 

Comply with chemical-specific, I-egularory-basedremedial objectives (KOs): 

Prevent ct-jntarninatedgrn~~ndwatcrfrtm affecting surface water quality; 

Protect against potential lcilchi~lg of soil contaminants f'roni Sitc 2 2  soils to 
groundwater at levcls that could cause cxoccdanccs of'gro~~ndwatcrROs; and 

Surface water, sediment. and biota - Monitoring of S L I I ~ X C  water and scdinwnt 
quality over time in Upper ;mi Lower Pcverly and Bass ponds (Notc: S u r l ~ c ebaler-
and scdinicnt monitoring are addrcsrcd i n  Sections 8 and 9 of this F ~ I Y -YVUI-K L ' ~ ' ~ P I I '  
Rcporf). 

7.5.2.3 Remedy Description 

'The reniedial alternative wlectcii by thc ROD includeti the following (Weston. 1995): 

In situ SVE/air sparging trcatmcnt of BA- I lSite 221 source area LNAPL and ~-t.\iciuaI 
LNAPL (cnhanccd by ir~jcctionof :iir below thc watcr tablc mtr, the MCS) and 
treatment of extriicted \oil vapor for rc~novi~lof VOCs. 

E\tablishnient of in+titutional control\ restricting the future I IW of Zone 2 
groundwater, including a GMZ, and pel-for~nance of long-term GMZ monitortng. 

Natural attenuation (which may include natural biodegrxlatlon) ot' rc\ldual 
groundwater contaminiition aftcr euca~xtion.itir kparging. a n d  SVE. 



Cleanup goals for Zone 2 y-otindwa(er u w e  sptxif id  i n  the Z ~ J I W2 KO11 (Wchton. 1W.i). 

These cleanup goals are listed in Table 7.5-1. Ko specific cleanup goals were c.\tahl~shedf o r  

soil. 

7.5.2.4 Remedy Implementation 

The Site 22 remedial system for source soils ivas constructed in Iatc 1996 m d  e u - l y  1097. 

and begun operiition in May 1997. 'The systc~nis diviclcd into two areas: the primiiry i w a  

which includes the western portion of the Site, and the expansion area u.hich incl~~rle\the 

castern portion o f  the Site. The original design called for- treatment in thc primary asca only. 

Subsequent investigations indicated that soil rctnccliation was necessary in additional areah. 

and the  system was expanded to ~ueetthis need. Ilowcver. AS is limited i n  the expansion 

area, and SVE is the prirnary f o r m  ol' tseatrnenl in the expansion area. 'l'he i n  situ AS syhtcril 

consists of  10 manifolds ( S  1 -S 10) piped t o  a total o f  70 verticd AS m.ell\. Fifty-tt4.o 

AS wells are located in the primary area. m i  18 AS wells are in thc expansion asca. .l'he AS 

systcrrr also consists o f  a blower assernhly, heat exchangtlr, ~nanifold,and ancillar-y itenis. 

including flow control valves, pressure, tenlpcra~urc,and flow indicators. and sample portx. 

The primary area and expansion area SVE systems cnnsisr o f  the hlowct. ;isscnlhly. knockour 

tank, ~ntlnitbld,and nncillrtry items, inclirding I low control val\:es, lempcsatur-tl. \x i iurn.  and 

flow indicators, and sample ports. The primary a r m  blowcr syslern is piped aboi.c g s d c  t o  7 

SVE wcll manifolds (PI-P7). which contain a lot~ilof' 33 SVE wells. 'I'hc cxpanbion area 

blowcr systcrrl was piped above gr~ldeto I 0  SVE well tnanifolds (E 1-E 10) cnntuining a total 

of 61 SVE wells. 

In situ SVE/AS of the soiirco arcit for. ~,cr-tlovalof LNAPL and residual pl-oduct from the soil 

and treatment of extracted soil vapor for removal of' VOCs was the active scmccty tor Site 23 

from May 1947 through 2000 (except for thc wintur r n o n t h h )  and for portion\ c>t'7002. 

I t  was successf~~llydemonstmid lo (he EPA that the system was oyct.ating properly ;md 

succcssf~~lly(OPS) in April 2000. dlowing liw Ihe deed transfer of thc propei.t>..M hicli \+.as 

undergoing long-term remedial action prior to all cnvir.onnlcntal cleunup ohjcctiwr; h c i n ~  

accomplished. 



EPA and NHDES cclnc~~rredu.ith the 2000 Zone 2 Annual Report propostl to not opcrate the 

SVE/AS system during 2001 while ctmti~iuingto monitor g r t ~ ~ ~ t ~ d w ; i t c si l ~ ~ i i l i t ~to cvaluatc the 

cflbctx o l n o t  operating the system. Sinco the SVE/i lS  system IIX bccn oltlinc, thc , l is  Fosce 

has itnplcmcnted soil contit-mation sarnplinp lo a.sst.ss thc remaining amount of >oil 

contaminntion that could continuc to posc a thrcat rt l  Time 2 gl-ountiwatcr qtrality. I.pon thc 

rcview o f  confirn~ationsoil s m p l i n g  data, thc SVE/AS >ysleni was rcstarttlci on  Scptcmhcr 

23, 2002 (select latesuls only) t o  detcrnline the viability ol' ren~civing sccalcitrant >oil 

contaminants from portions nf the site. The systerri was S ~ L I Ldown on Cktohes 73 ,  2003 rind 

has not restarted since then. The Air Force and replator-s arc currently in ciisc~~s.;ion.;to 

dctcrrnirlc how to rrlorc cnnfidcnlly evaluate the remaining amount 01. ct1nt;imination that 

could pose a continued threat to grnundwatur hcfrm a dcllnitive decision is made conucrning 

thc status o f  the Site 22 soil I-emedy. 

Long-term inonitoril~gfor the Zonc 2 GMZ rind t o  assess the p-ogi-css o f  natural attenuation 

is ongoing. Monitoring at Site 22 indicates the SVE/AS has been cffectivtl in rcrneciiating the 

soil> within the Site 22 source arca. Remaining wells ar Sire 27 that ha^^ contamination 

greater than the cleanup goals are 777 1 (point of c u r n p l i a ~ w ) ,7935 ( w t ~ s c c81-ca).545. and 

5 123 (located northcast o f  thc tscat~ncntu r u  hotween Sitc 22 and Sitc 10)(Figure 7.5-3 1. 

Long-term monitoring lor Site 10 is ongoing. The Sitc 1 0  ben/,ene conlaminant plume 

currently includes wells 5 113 and 5062. LS well 5050 has shown decseasing trcnd in 

bttwene concentration since 1997 to bclow cleanup standard';, while the hcnzene 

concentration in LS well 5 1 12, localed downgradient o f  well 5059, bas stabili~eti.Benzene 

concentrations detected in the GMZ boundary well 777 1. directly downgradicnt oC 5 1 12 

(ripproximately 1,050 1l), exceecied the NHAGQS i n  2003 ( 6  pg/L vs. NHAGQS ot' S pg/L).  

(Note: Benzene concentrations greater than 5 pg/L have no1 histosically been rcpostccl in thi\ 

well, and an increasing trend in concentration is not prcscnt.) 

Volatile groundwater contarnination at Sitc 37 i5  iwlatcti, ohsenwi  only ut bel l \  5 125. 

R c n x n e  continue\ to be detected aboxc the 5 pg/L clean up goal at nwn~tiwingmcll h l I4 

(MWH, 2004). Groundwater clean u p  goal\ ;it Zonc 2 itre wrnrnuri/etl in  Tahlt. 7.5-1 



Thc most rcccnt contaminant concen t~x ionsdutcctcd in groundwater (Figi11.e 7..i-3) a]-c 

gcrnerally consistent or slightly decreasing when colnpared to thc prc\.iou\ yc;wx' data. 

Thet-efm-e. no rebouncling t'lfeulc are being demonstrated in the g~-cwnd\sxcrthat woulit 

indicate a negative irnpact froni tbc shutdown or the SVEIAS system. 

LI!C/lCls are in place for Zone 2 in the lorn1 o f  I-estrictionscommunicated i n  thc dwcl which 

Wiis executed between the Air- Force and the tun-ent ownet's of various s c c t i i j ~ i ~ot' Zone 2 

(PDA, L.S. Fish and Wildlife Scrvice, Town o l  Newington [McIntyrc Koact only]) .  Thc 

clccd implemented several LUC/IC meiihures. T l~cscinclude a GMZ prohibiring use o f  

groundwater and a UKZ prohibiting both residential use and e~tahlishrncntof' child care 

facilities, playgrounds or clc~ncr~tary/sccc>ndii~-~schools. The deed est;thlished the Zone 2 

GMZ ah an ASN, requiring concurrcncc from thc A i r  Force for any devt.lt)pn~cnt\\.ithiti thc 

GMZ and specifically prohibits any activity that could disturh ongoing scmcclich. The 

ongoing use of the property conforrns with the rcstricticms 01' the I!R7,, anti PI-opet-ty~1st.is 

not expected to change. The LUCIIC's remain protcottvc: no dcticicncics have heen 

i d e n t i k d .  

7.5.3 Implementation of Recommendations From Previous Five-Year Review 

The first F i ~ v - Y ( w rR~l, ir \r*Ropot.r (Bechtel. 1999). concluded that thc t~ctncclic~tc)r Zone 2 

and Site 22 remained pr-otcc~ivc of human health and the cnvirt~n~tlcnt. Tlw i.01 I O N  111s 

rtxommendations were i n c l d e d  in ~ h ci.'i~v-)i;w/. K c ~ i r \ ~ ,(Rcchtcl, 1 'N~;I!: 



Annual evaluation of systcrn operation and environnlentd nionitosin~ and 
evaluation of opportunilieh r' i~r-optimization. 

Evaluation of \ysteln performance to idcnrit'y realistic endpoint\ fnt the 
remediation bed on reduced \ y t em  perfot~nancc./cfft3ctivc11~~~. 

Annual evaluatlon of system pcrfonnancc, progrcss toward cleanup goal\. and opt i rn~/ ,~ t~on  

efforts wcrc documcntud in the following. 

L o  2 t f I . I I - Bcchtcl , 2 0 0 0  ( 11pr11). 

Zone 2 Loug-Tertn Mollitorirr,q P l m ,  Ru~isiorr2 .  MWH. 2W I (November). 

7.5.4 Technical Assessment 

The technical assewnent cornponcnt o f  the five-year review consists o f  c\.duating rhc 

protectiveness of the remedy. The technical assesstnent was pcrfurn~cdb u d  o n  ~u idanc r  

provided in Section 4.0 of the Cut~zi?relretl.ri~~e~F i l ~ e -Yellr. Rr ~liert.G1iirluttc.c.( U.S .  EPA. 700 1 ). 

7.5.4.1 Question A 

Question A: Is the remedy functioning as intended by the decision documents'? 

A review o f  documents, ARARs. risk ~rssu~nptions.and the results of annual s!,\rcrtl mci 

groundwater monitoring indicates that thc ren~edyis functioning as intcnctcd, i ~ htlesci~ihcti 



Site 22 Soils. LNAPI. and I-csiciual product are no longer obsertccl III Site 27 
soils. 

LIICIICs are in placc, rcmain prr)tcctivc a n d  arc fimctioliing as  intcnilcti. 

0 Natural attenuation of hcclrock and ovcrhurdcn groundwater contminat ion -

Natural hiodegradntion ol' COCs in gountl\vatcr i s  occurring. and psogrcss is 
being rnonitorcd. 

Surface water and sediment - Monitoring of surhoe water and scdilncnr quality 
over time 1 4  being pcrhnnecl i n  Lpper and  Lowcr Pcvt'sly and R;L.SSp~)nds(Note: 
Surface water and sediment monitoring are addressed in Sections R and 9 of this 
Fi\*e-Ycrtr Rrt*irrr.Rryxwt). 

7.5.4.2 Question B 

Question B: Are the exposure assumptions, toxicity data, cteanup levels, and remedial 

action objectives used at the time of the remedy selection still valid? 

Changes in Standards: 

Groundwater cleanup goAs in the %ow 2 KO11 were bawd on ARARs, except ~ . t i e r cARAKs 

were not availablc. Risk-based c l c a r ~ i ~ pgo& werc ehtahlished f o r  isopropylben~enc. 2-

methylnaphthalene, sec-butylbclmm a n d  I .3,4-t1.inlethylbcnzcnc, and hackgr-ounct 

conditions were used to extahlish the cle;ii~up gi?d for  manganese. Of' thc sixtccn 

constituents for which cleanup goals wcrc cs~ahlishcd,A R A R s  were used fo r  hcnfcnc. his(?-

ethylhexyl) phthalate. 1,2-dibsonioeth;rnc.cthylbctwcnc, nlcthq.1 isnhutyl ketone. napth;dene. 

toluene, trichloroethcnc, ar-senic, cadmium and lci~d.AKAKs included Fcdcr;tl Safe Drinking 

Watcr Act MCLs, and thc Ncw Hanlpshirc ht1lbic111Groundwil~erQudi ty  St;~ncl;~rils(En\.-

W m  1410.05). 

Sincc t l ~ clast Fivc-Ycar Review, NHAGQS h a w  hccn cstnblished l i w  constiturnts i n  thc 

Zone 2 KOD that had risk-based cleanup goals: ixopropylhenzene, 2-11~cttlylr~a~,trtt1~1It'nc,w c -

butylhenzene and 1,2,1-trimethylbenzene. The cstablihed NHAGQS (780 yi& 380 ![?/I.. 

260 pg/L and 330 pg/L. rcspcctivcly ) arc s i y i  t'icantly hisher than thc risk-bi~wcllc\.clh 

includcd in the Zow 2 ROD (scc tat-rlc ticlow). Aim, thc NHAGQS Tor- rncrh~.lisohutyl 

kctunc was incrcascd froin 350 k~g/Lto 2,000 ! t g / L  



C u n m t  groundwater concentrations througho~rt Zone 2 meet the new ARARs t o r  

isopt~opylbenzene.2-rnethyln;tphth;11~11~,and cec -b~~ty lbe l~ /c l~e .  

On January 2 2 ,  2001, EPA adopted a new Federal MC'L tilt m c n i o  (cllangcd iron1 50 ps/I, 
to 10 pg/L). Similarly, the New tiampshire MCL, wa\ rcduced ti-om 50 pg/L to 10 iig/L on 

February 8, 2 0 0 2 .  Rackgrnund conccntratron\ ot ar'scnlu at thc forrncr Peaw AFB at-c 

documented to be 23 pg/L (Scc Scctton 7.5.5 hclow). Thcrofotc. thc no% MCL\ I'OI :it-\cn~c 

,ire less than natural background at  the h r n m  Peaw AFH. 

Cha~lgesin Exposure Pathways: 

There have been no changes in physical conditions. exposure p;lthw:rys and land uhc thur 

would affect the protecti\.cncss ot ' thc rcrncdy. 

c h m g e s  in Toxicity and Other Contaminant Ch;ir;~cteristics: 

GI-oundwater COCs with risk-bascd cleanup goal5 in thc Zone 2 K O / )  included 

1,2,4-trimethylbenzene. 7-niethy lnaphr halcnc. sec-hurylbenzcne, and isopropylbcnzcnc.. i h  

was stated above, updated ARARs based on curt-cnt loxicily int'ormntion ( N H A C i v S )  are 

now available for each of these constituents. 

Chirnges in Risk Assessment Methods: 

'I'he hun-ran health risk assessn~enlwas conducted following EPA ;md EPA Kcgion 1 

guidance. There has not heen any significant change in EPA guidance which could rewlt  in 

s ip i f icant  revisions to rihk-hasccl cleanup goidx. 



Thc EP.4 has issued sc\wal guiciiu~ccclocun~cntso n  conducting euologicid risk asst..;srnt.nts 

sincc 1997. Howcvcr. the ~ ~ t ) I ( ~ g i ~ i i lrisk assessment I hat was conducted is consihtcnt \\ it11 

currcnt guidance and would not rcsult in signitic;lnt revisions LO clcanup goals. 

Expected Proere$\ Touwd Meeting KA-05: 

1,NAPI. and rcsidual product arc no longer observed i n  Zonc 2 soils. B y  c~tahlishingand 

maintaining the GMZ the ~.t.mt.ilyprovides protection to human rcccptos> tiurn cont;lri~inatcd 

gruunciwatcr that may prcscnt an unacceptable heallh risk (total c m w  ri\h g~.c.iitc.rthan 10' 

to 10-" or a hazard irldcx of grcater than I ) .  Addiliondly. wnccntration.; o f  organic 

constituents in groundwater will continuc: to ~ C C ~ C ~ I S Cvia tlatural attcni~ationpr-occi.;~.;. The 

Air Force. EPA, and NHDES are cilrrently consiricr-ing approiiches t o  dctcrminc if soils a1 

Site 22 still pose a threat to groundwatcr. 

7.5.4.3 Question C 

Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy? 

No other information ha\ bcun ~dcntiticdthat L C O L I ~ ~~ i i l linto quection the ptntcctl\cnc\\ of' 

the remedy. 

7.5.4.4 Technical Assessment Summary 

The remedy at Zone 2 is functioning as intended. LNAPL and rcsidual procluct are no longer 

observed in Zone 2 soils. Both inorganic and organic canslit~ientsi n  p ~ ~ n d w ; ~ t c rhavc 

declined since the implementat ion of the ~-emeciyacross Zotlc 3, and cmcentraticms of  

organic constiti~cnts wilt continuc 0 decreasc via natural iirtcnuation processes. 

Cot~centrationsof isopt~opylhcnzonc.2-~ncthylnapl~tht~lt'nc.and sec-butylbcni..crlc tht-oughout 

Zone 2 currently achieve ARARs now available fo r  thcse constiti~cnls. Conccntr-ations of' 

1.2.4-trirnethylbenzene ilre expec~edto auhievc the c~rrrentAKAK (330 p$/L) rliorr q~iiclily 

rhan the risk-based stanciml inclucicd in thc 199.5 ROD. The p r o g ~ ~ s sof' natural atwnuation 

toward ;ichievetuent of grt~iindwatcsKO5 will cnt~tini~cto he asscsucd. Porcntiitl cxpol;usc 



7.5.5 Issues 

Issues identified for Zone 3 include: 

c Decrease in At-wnic Federal and State MCL frnm 50 11g/L,l o  I0 pg/I .. 

Availability of ARARs fo r  groundwatct-cvnstitucnts havinz risk-hirscd stantfmds i n  the 
t 995 Zone 2 ROD. 

These jss~resdo not impact the fulurc PI-otectivencssof' the groundwater rcn~cdyacross Zonc 

3. Currcnt arsenic concentrations at the Zone 2 GMZ bnut.~daryarc Iesh than 2.3 !tg/l,. 11-hich 

represents the maximum hackground value for the fcx-me] Pcasc AFB (Bt~c.X.~qror~trdI / l r l ~ r t ~ . s  

ji)r Soil, G r o l u l d ~ ~ r r ~ ~ .S u r f i r t . ~W(rtrr, r r r d  Serliwrur c l t  Prtr.w Air I;'orc,e flrr.vc. Wcston. 

1993c [February]) with thc cxccption of locatiun 22-777 1 .  Arsenic ha!, historicidly been 

detected above the baokyrounci value of 23 ygil. at this location. Hc>u.c\.er. 22-7 77 1 

is u boundary point for thc Zonc 2 GMZ as wcll as the adjacent I-andfill I G,VZ imd lics 

within the Landfill 1 and Zone 2 Land Use Restriction Zonc. C'otlscyilcntly. thc area at 

which 23-7771 is located is complelely contained within the boundaric\ of LUC/ICs 

implemented and monitored for Tune 2. 

7.5.6 Recommendations and Followup Actions 

Routine long-term monitoring should continue throughout Zone 2. Annual nmnitcu-ing should 

continue along the cshblishcd GMZ. Routine data evaluation of ~ ~ ~ l l l l ~ ~ ~ ~ i l t ~ ~ .tlow 

conditions and trends in grounrfwater qwli ty  shnuld be perforrnccl to asscss progrcs.+t o n x d  

the Zone 2 RAOs, and to identify opparluni~iest o  optimize renicdial activitie\. .I'hc ARrZRs 

now available for isopropylbcnzcnc, 2-~ncthylnaphthalenl.scc-ht~tylbewenc and  12.1-

trirmthylhenzenc should be notcd i n  fi~turclong-term ~nonitcvingreports. Thc Air- Force. 

EPA, and NHDES should continiiu discussions rclatiw to the eflkctivct~cssO F  thc Sitc 22 soil 

renlcdy, and dcturnlinc a pafh ftmv;mt during ciilencl;~~.year 2003. 



7.5.7 Protectiveness Statement 

'I'he remedy at Zone 2 rcnlains prolective. I,h'API, and residual product i1l.C no 1011gcr 

observed in Zone 2 soils. Concenlralions of' organic and inwganic COCi; in grounciu.atcr 

have steadily declined across the zone. The r~liltldyi3 prote~livt:OL ~ L I I I ~ ~ I II1ci1Itll ;111~1thc 

cnvil-onment anti expow-e palhways Ihat c.oi11d rc3ult i n  t~nncccptablr ~-i.;k.; ; 1 1 ~  bt'ing 

controlled by the established G M Z  and 1.1.ICIICs. 

7.5.8 References 



7.6 ZONE 3, SITES 32/36 

7.6.1 BACKGROUND 

Zone 3 is located in the ccntral portion 01' the I.o~-lrier-AFB and occupies approxiriia~+ 440 

acres ( w e  Figure 7.6-1 ). Thc zonc ctmtains nurllel-ous buildiiigs with ac?jac'cnt pa\ cd I X I I - ~ I I I ~  

a]-cirs, a nctwork nf rnirds and Ihc I l igh t l inu  arcx A hrgt' X L ' C ~ ~ ~ J I01' Zone 3 C O \ . C I - ~  thc 

flightline area of the base. u.hich incluclcs portions of the t-un\i!;ly,ijir~tai'tparking apron. mil 

the grassy infield between the ail.cr;lft parking aproll arld ihc: runway. 'I'ht. irircrat't pukiny 

apron is a major feature of' the basc. coveting n u d y  o t ~third ol' !he z t m .  Zone 3 

encompasses seven individual IRP sites, inclutlins Site 32 (Building 113). Site 33 (Hililciing 

2291, Site 34 (Building 722). Sitc 35 !Building 226) .  Site 36 (Building 1 19). Sire 38 

(Building 1201, and Site 39 (B~ritding2273. The lou;~tionut' sitcs 32 irnci 36 ;ire sho\s.r~011 

Figurc 7.6-3. Three LIST sites ( S i w  72. 7 h ,  and 8 1 )  and cine IRP sitc ( S i k  7.1) i1t.e Iociitccl in 

Zone 3 but have separate reportiilg rccluircnlcnts and are ;~(ki~-essedi n  other i I o c ~ ~ ~ i i t ' i ~ ~ ; t t i ( ~ t ~  

and othcr sections of' [his review docl~mcnt. In addition. Sitc 49 is loc:iteii out5ide ot' the 

Zone boundary but has r~ccentlybccn included i n  the %our 3 K e c w d  c~J'13cc~i.siot~. l t / l r~~/r / t / /c 'r l t  

(MWH, 2003b). Sites 32, and 36 art. iliscusscd i t )  thc ibllowing huh scctiom. Othcr Zone 3 

sites are discussed in Section 7.7 of this review iioc~rliient. 

7.6.1.1 Site Description 

Sites 32 and 36 encompass Buildings 1 I 3  (Site 3 2 )  and 1 19 (Site 36) in t l~cccntcr ot'thc hitst. 

in thc arca known a h  the Industrial ShopParkiny Arca (scc Figure 7.6-21. bluch 01. the hitc i \  

paved or covered by buildings. Ic'c~vficldsIlilc.h, a stormwater drainagc s~ . ; i l c ,p:rshc\ 

bctwccn Buildings 113 anti 110. The ditcb drains toward the ntmhcast ;mI c\mtually 

discharges into IIodgsons Brook. A ~~~~~~~~~~~y clf  groundwater contaminiition existing at cach 

o f  the sites as well us the rcrnaincicr ol' Zonc 3 c m  he t i ~ ~ n don Figurc 7.6.3. Figure 7.6-1 

presents a flow diagram for the Site 32 g~.c~~tnci~vatei-cxtrxlion a id  treatlncnt hystcrll p r o c ~ , \ ,  

Sire 32 



girlton (gal), concrete LIST was located ncal- thc not-thcastcrn corner 01' Bi~ i l~ l i~ igI 13. Thc 

LST received waste TCE Er-om ileyxxsing opct-ations co~~luctcclinside Build~ny 1 13 fro~il 

1 OT6 to lC)68. Sometinit' nfkr 1077. use 01. Ilic [:ST wxs tliscontinuetl and i t  w;1> fillcd with 

sand. In 1988, the LIST was excawled and rcmcnwl. and an underground o\rct.tlou.ctischa~-yc 

pipe associated with the IJST wi~sdiscovered. Thc soil and grounclwa~crconramination at 

Illis site is believed to be pri~tl:~rilya i.t.sirlI of I h t .  hihroric usc 01' the TCE tank and aswciatcd 

overflow pipe. 

Sitc 36 

Jcr cnginc and cnginc accessory rnaintcnancc $%.aspcrfornlcd in Building I I0 (Site 36) 

bctwccn 1956 and 1990. Prior to 1971. wirstc gcncratcd in  the building. including 1't1cI and 

TCE, was disposed o f  at ;I fire training arcit (Sitc 8). PI-or111'17 1 to IC190.thc\c uiixtt.3 n.cr-e 

ci ther d r~~rnmedor stored in u dcsignatcd d l - L I ~sm-agc at-ca on-site for c o n ~ r ~ c t o sI-cnioiit1 or 

were piped to Building 236 (Site 35,  industrial waste treatnlctrt plant) tr)r ti-eatrl~t'nt. An 

undel-ground sewer line located dong  Dovcr Avcni~c.north of Huilding I 10. transpot-tcd thc 

wastcs bctwccn buildings. A bt-cak i n  thc linc hctwccn thc I w o  building> rmay 1lax.t: rcsultcd 

in a I-cleust:o f  contaminants. During the early stagcs of investigations at Buildin: 1 19. i t  u.as 

nhscrvcd that thc soil surrounding thc d run~storage asca m d  oil rack behind t hc building ti- ; ix  

visibly stained, apparently fsom formcr wilstc spills. 

The shallow subsurface benenlh Zone 3 gcncrally consists of five litholn$ units. 

Clncnnsolidated lithologic units includc the [IS. t l~cMCS. thc LS, and n GT. The hecirock 

~~nderlyingthese lithologic units is either the Kittecy or Eliot formarion. dcpcnding o n  thc 

spccific Site location within Zonc 3 .  Thc thiokncxs ol' the uverlyin: i~ncnnwlidated 

lithologic units varics across thc sitc. I n  addition, thc elevation of the btxirocli interf.acc is 

highly variable which i s  likely a I-csultof the Zonc'h glacial history. 

Regional groundwater Ilow i h  tu the s o u t h - s r ~ i ~ t t ~ c i ~ ~ ~within Zone 3 under static condition\ 

( i . ~ . .  when the Haven u ~ l lis nor being tlscct). 71'ht~rc~a lso  cxisrs localized flow \ccror-s at each 

o f  thc Sires depending upon thc scason. A murc itctailcd clcscription of' (tic geologic. 



Groundwater contaminant plu~tlcsextending hcyond the idcntilled SOLII.CC ; I~c;I \li;~\.t' hcen 

dclincatcd at IKP Sitcs 32 and 3h.  Thc idcntificd cnntiilninant p tur~~csarc IN-imai-ily 

halogenateti hydroca~-hons(HHCs) wirh tlic most uxtcnsivc grriundwatcr cormrninant plunlc 

originating from IKP Sitc 32 (see Figure 7.6-31. Thc ccrrrenl nalilr-c ant1 extent of  

grnunclw;~tercontamination at each o f ~ h t .sites within Zvrtc 3 i:, clisc~~sscciin the ;/our, .? 200-< 

Arrt!rrol Keporr (MWH, 20041). 

7.6.1.2 1nitial Response 

As part of the Stage lIlB ficld investigations in 1990 at Sites 32 and 36. ~ h co\.crflou- pipe 

ii11d cnncamit~ateclsoil near thc wastc TCE UST wcrc cxc;lvatcd. A t i m l  of ~q~prox in~ ;wly  

315 cubic yards (yi13)of conta111in;ited soil was rcmmcd along with thc I:ST OVCI-f.lo\vp i p .  

I n  addition to thc remedial excavation. a pilot groundwater cutractiim a n d  trt.i1tmt.nt hystern 

was ctmstn~ctetito rectnw and treat contaminatecl grt~indwatctfrom ttic l o u ~ ~ .sand. 

7.6.1.3 Basis for Taking Action 

Remedial Investigation (1983 - 1993): I11 1083. I IRP Phasc I Problem 

Iikntification/Records Search was condircted nt Peasc AFB. Thc study idcntit'icti Sites 32 

and 36 nh potential souroc3 for thc releasc o f  TCE inro the environ~ncnr. S ~ ~ h q ~ ~ e n t l y .L L  

1.urnec1ial investigation was conducted at Sitcs 1 2  and 36 in three stages frim 1 OX? thiw~gh 

I Oij3. 

'I'he pilot groundwater extractioti/trcatmcnt systcm wu:, modified to extract groi~nchxtcrfroin 

shallow fractured bedrock to provide somc cunti~ol of tho nligrarion ot' contati~inatcd 

groundwater at Site 32 (Weston, 1995b). This pilot pliint opei-atcci from Murc.11 I00 I through 

Junc 1995. 

I t  was concluded thnr complete gro~1nc1wate1-I-cstorationt o  AKAKs ;it Sitc 37.i n  ;I rcxon:thlc 

t irwf'~-;~ri~e,was not feasible untlcr any I-cmctiial scciiario [Wcston. I . :\ Tcc.hnic;il 



7.6.2 RernediaVHenioval Actions 

7.6.2.1 Regulatory Actions 

The controlling doci1111cntsthat present the selectcd rcmcdy include: 

Record of Decision For Site 32/36 (1995): Thc Air Force'\ prckrrcd ,dtet 'n,lt~~i'1~ 

rcn~cdlationas stated in thc KO13 /-'or-Site 3 M b  ( Wcatun. 199%) ~ n v o l ~eil cont,iinmcnt of 

thc  wtlrce area both phyiically and hycira~~licallv. 

Zone 3 KOL) (1995): Thc Air Porcc's prufcrrcci ; t l t c ~ m t i \ ~(Or ren~edialiona\  .;talcti in the 

%o)w -3 I W D  (Weston 1OC)Sa)ir~wlvcdtliu oxcawtion of contatniniitcd boils and s c d i ~ ~ ~ n t . ; .  

cx~ractirmof contamin;ikxI groundwaler at sclected sout-cc awls.  and nat i~rd;it ten~~atiorio i  

dissolved-phase contarninnted plunlcs inclucling thc plunw tlowngradient of thc Sitc 32/36 

source area. 

7.6.2.2 Remedial Action Objectives 

Sitc 32/36 ROD 

The results o f  the human health and ecological risk assessments twcalcil t h i ~ tcoiitar~iinan~s 

i n  tbc Sitc 33/36 wurcc iirca \oil did rlol p c w  ~inirccep[ahlerisks to hun~an01. ccolt~pic;il 

receptors under current os tutusc cxpom.e p i l tb~aysS C ' I C C I C ~  101.the site, exccpr 1.01- Icaci and 

copper at the former cirum srosagc arc at Sitc 36, which coritrihutt'd 90% 01' the 1ot;11tii17i1rd 

indices that exceeded benchmark valuec. Dcie lo the limited a w l  t l i i ~ tcwlcl p -o~ . idchabitat 

for ecological rccuptnrs and olhcr uncort;iinlics associated u 3 h  the ~'~xjIogic;iIt.i& 

asscsstncnt, RAOs for ccologic~~lrisk wcrc ]lot devuloped. Rcc;iii\c V ~ I W01' thc 

conramit-rants i n  Site 32/36 iouscc arcit soil could Iciich to grc~ur~dwu~c~-;I[  conccnt~.ationi111a1 



coi~ldpresent as unacceptable bun-tan hcaltl~risk, the rollowing sourcc control ohjccti\.c M . 2 5  

developed: 

To rcducc the r n i p t i o n  ot' wnt;rn~inants fro111 Site 31/36 >ourcc arcs soil and 
groundwatci- such that groundw;itc~-o~iisidethe TI Zone will irttain a11 chcmicul-
specific groundwater stanrlard~within the 30-ycx  rcasonablc timc t'ri~rlle for 
groundwatcr restoration (Weston, 1995b). 

Original Zonc 3 ROD 

The remedy selected in the 1995 %ow .? K O I j  rlcvelopetl to satisfy the following R:lOs 

applicahlc to Site5 32/36: 

Zone 3 Overburden and Bedrock Groundwater 

Protect human receptor5 ti-or11 i r ~ g e s t i o ~ ~cd', or direct contact with. conti~n~inatcd 
groundwater that rnuy pixsent an unauccptahlt. health risk: 

Comply with chemical-specific AKAKh; 

Prevent discharge of contan~inihtedgrmndw;tter to surfac-c matel- hotlies n hcsc 
w c h  discharges may c a w c  ~rnacceptablc risk\ to hulr~a~nhealth and the 
environment; and 

Prevent contaminant migration toward thc Havcn ~ . c l l .  

Zonc 3 ROD Amendment 

The firs1 three RA04  f o i - overbuden and hedrrxk groundwatcr wcrc u n c t l a n p i  Thc I'ourth 

RAO was revised t o  allow lor ~ncreawiidcmantl I'or water from the I h c n  mcll 

Minimize contaminant migration towmi the 1lavcn well should incrcxxeti i4 . i l t t . r  

demand require pumping the f l a w n  well at the niiiximum sate yiclil. 

Since Site 32/36 is located outsick of thc inl1uct~c.col' thc Haven Well, ttlc a~~icndci l~-enlccl~al 

objective has a minimal impact o11Site 32/36. 



7.6.2.3 Kcmedy Description 

Site 32/36 ROD 

Specifically, the selected remedy for Site\ 32 and 36 included ~ h rli)llowing rt~tmxiial; ~ c ' t ~ c m  

components: 

Conlainmcnl 01'1hc soilrue area or denst. no11-aclutousphasc l i q ~ ~ i d(DNAPI. )  zone 
at Site 32 using a vcrrical horsier (instidlcd in Novc~t~herI996) and h y d r i ~ ~ ~ l i c  
control through ground watcr extraction and 11-txtnienl ii~pcr-;~tion;ilI;chruary 
1997, and Ongoing). 

St~hcurfacedischarge goal\ wero cstablishcd for gt.oundwatcr extrac~etll'~.omnrirhin thc Sitc 

Original Zone 3 ROD 

pl-csentcd as Table 7.6-2. A description of rhe rcrnccly fur portions 01' Sitcs 37 a n d  36 and in 

urcas adjacent to these sites follows bctow: 

Natural attenuation and biodegr;~diitiotlof' thc d tssolvcd-phase contan~inant pl~rlnc 
emanating from the Site 32/36 \ourcc x c a  uuticlc thc TI containlnenr / m u  
[Ongoing I .  

Protect hulnan rcccplors from exposure to contaminated groitndt\.x~cr-by 
implcnlcnting instilutionul controls, such as cstablishiny a Zonc 3 CiMZ 
[Ongoing]. 

Long-term cnvironrtlcntal pel-l'orniancc monitoring i n  Zone 3. consisting o f  
groundwater sampling (including water level tno;~stlsc'nwnt)and analysis for-GMZ 
maintenance, ~ r o u n d w ~ t e rcutract ion systet11 perfo~-rrrancc monitoring. m d  
process monitoring at gtuundw;itcr h.eatrllenr f;~ciliricc; (Bechtcl. IOWb). 
[Ongoing]. 



Zone 3 ROD Anienclnient 

Modification O F  the Zonc 3 long-tcr.111 monitoring p s o y w i  to rnc;~wl-t.the 
performance of' the selected r e ~ a c d y(MWH, 30047). tvhiuh inuludcs monitoring 
of 1Iavt.n scntry wclls to  ascertain i1' niigration ol' potcntiall~.cirntaminated 
groundwater will impact the Havcn \veil. 

7.6.2.4 Remedy Implementation 

Soil and Sediment Remedial Action. ' I IK  xclccted rcnlcdy specil'iecl thc rcn~tn.alot' 

cont;minated soil from Sitc 36. A t ~ t i i lo f  1,303 [ems .;ofchlol-ohenzcne cont;~ni~n;ttcctsoil 

was r~rnovcdfrom Sitc 36 in 1996 (Rechtcl, 1W8it). 

Groundwater Remedial Action. Tbu selcctcd rcrluly for Sitcc 32 2nd  36 ;I\ ntwd ;iho\t.. 

required containment of the Site 32 sotlr-cc;~re;ithrough installation of a phyhic~ilb;~t.sicr;mil 

hydraulic control through extraction ancl trwtrncnt of gt.~undwiitcr.  Ins~allatitrtio f  thc h c c t  

piling was completed in November 1996. and pumping of g-ouncin.ati's at Sitc 32 

canmwnced in February 1097. On-going operation of this containnwnr system ; ~ n dlong-tcsln 

n-mnitoring contirille at Site 32.  Long-tcsm ruonitoring of' the naturid attcnuiition of' site 

contaminants also continues at Sitc 36. 

Thc layout of thc Sitc 32 GWTP is shown in Figwe 7 .64 .  Gsoundwatcr is extracted 1'1-omthe 

Sitc 3 2  source area from sever) wclls locntcd t r )  contain prounitwater at the sitc. Thcsc w \ e n  

well3 include three: I 3  wells anti liwr s h a l l w  h c d r ~ u k(SBR)  wclls. In addit ioti to the \c\ .ct~ 

extracricm wells ill Site 32, gsoi~ndw;ttt'~-t'rcml ~ I I S C C  I15 wcllls i l l  thc 1iis~o1.i~Silt 39 MKISUC 

arcs ;mil uric hybrid \,ell are also 11-ea~edhy [hc Sitc 33GWTP. 



Flow from the Sltc 32 trcatnwnt plant is dircctcd to it 300 gal wet wcll near thp Sitc 31 

GWTP. Treated gro~~niiwaleris p i~n~pcdI'mn rht: wet wcll across thc iligh~lineinto a 

250.000 gal holding tank. From the holdin2 t ; i nk  the treated water is y a ~ i ~ yI . d  to ;I 

groundwater recharge tranuh ( 1;igurc 7.64).  Thc recharge trench coniisri r )  t' ti111t- 750 t't 

laterals of perforated ply-vinyl chloride ( P V C )  pipc tnstallccl i n  the cwerhurtlcn. 'hi~t~ili ty 

to discharge to the Pease w;ist~w;~tt't-LruI11i~ntf'xility is avai1;iblc a:, ;a ccmrin~cnq..  'T'hc 

troatcd grt~undwateris oi'lcn utili/.ed by the adjacent golf cowsc during thc spring. wrnnler 

and fall ~nonths. 

Historically groundwirter extritctcd t't-on1Sitcs 32 ,  35, and 39 (from the upper :,;~nll only) ha\e 

bccn trcatcd by thc Sitc 33 pliini. However, as di~cussedi n  Scction 7 .7  gr-ounth.;~tcr-i h  nu 

longer extracted from Sitc 35 and glut~ndwatcrfrom both thc upper sand. lou,c~+siuntl and 

shullow bedrock units are currently extr;~ctedat Sitc 39 and treated by the Sitc 32 \yitcItl. 

Current Status of the Groundwater Remedial Action. The downgradient c x v ~ t x ~ ~ ~ n a n t  

plume msociatcd with Sitc 3213t1contains signific:~ntlyIlighcr concentration.; 01 '  T C t  ; m r i  it.; 

degradation byproclucts when corupiirrrd wilh the rest of Zorlc 3. FIou.e\.cr. Site 32/36 

contaminant trends have decreiiied and thc cxtcnt o f  conlamination at ha5 ;il\o ilcctu:,eti 

since the implementation of the remedy (MWI I .  7004a). 

Contarninant concenlralion levels in the Sire 12 sourcc urea have con.sistcntly dccrc;tscci 3inc.e 

thc irnplernentation o f  the selected l-cmcdy (MWII. 20041). In addition. [he concentrations of '  

I'VE in ~ h i ~ l l ~ wbecituck wells 6075 arid 6029, siluated between the Sitc 36 iind Sitc 1 2  

source arms. have appimntly rcachcci asy~nptoticIcvcls (MWH.  2 0 0 4 ~ ) .  

TCE concentration\ i n  the n1qjo1-ityof tlic urcll\ dow~ngrailicnrol Site -17 ini11c;itcthat TCE 

cnnccntration~docrca:,eii \teadily alier- implcnicntation of t hc t ctllcdq.. mil conccntr,~t~r,n~ 



Evaluation of  water lcvcl data inclicatus that thc Sitc 33 cxtractirm system 15 rn;lint;iining ihn 

inwarti gradient (hydr-a~~liccapt~tre)inside the sheet piles (overhurc1t.n ;rncl hcdsock). 

Evaluation ol' cross-secrional rt.prt.senrarion!, ot' rhc Site 32 TI are;] ;mi ~ l o ~ ~ ~ n ~ r i i i i i e r l t  

dissolved plume cornparing contaminant concuntsi~tionsjusr uftcr systcrlr s t i i r r~~pi n  1007 ancl 

in the year 2003, have yielded the following cshscsvations. 

In 1997, the TCE conlarninution aho1.c h e  Zone 3 liG extended don.ngraclicnt to 
well 6033 in the \hullow bedrock and also ~ ~ p w a r t ii n t o  the lcwrs wncl ;it 1 ~ e l l573. 

Since system startup, the cross-section of thc cntitan~inantplumc hiis ilecrtxscd in 
its extent. Thc Icvuls of  TTE and c i \ I  .?-DCE haye clecreased ro I t ~ w l s~ h tarc 
below restoration goals (wells 6.32 and 6008) or  are j u s t  slightl). i ~ h c ~ ctllc 
cleanup goals 1.573. Vinyl Chloride 13.3 j~g/L.J I). 

The cross-sections indicate the containment at Site 37 has been and continues to be ci'ti'cti\.c. 

Thc cross-section5 also show that naturid attcr~uaticmhas been el'fectivc in ~lt.gradingthc 

tiowngradient portion of the Sitc 1 2  plume. 

LIJCIIICh are in place I'or the Zonc 3 cxceptctl s~ibparcul,including Site 32/36. The Air Force 

has retained rights under it 55-year long-tcnu Icii\c on thc propcstj u h l c h  rncti~dt. 

prohibiting use of groundwater. a URZ psotrihiting both residcn~ialIIW and t l ~ t d ~ l i ~ h m c n tof '  

ASN requiring conourrct~ccfrom thc Air Forcc t i ~ rm y  tlevelopr~~enlwithin tlic G.Z1%.and 



the properly contimns with the rcstskrions ot' the UKZ, and lard LISC is n o {  rxpcctecl tcl 

change. The LUCIICs reniain protcc'tivt.: no dt.l'icicncics have bccn identified. 

7.6.3 IMPLEMENTATION OF KEC'OM~IENDATIONSFROM IAS'I' FIVE-YELIR 

REVIEW 

Sourcc urca containrnunt. cxtracrcd gro~~nciwatcrtreatment, and s~~hsutI ' ;~ccdixchargc ha\.t. 

kecn successful for thc Sitc 32 Ti zone. In addition. the dissolved doungraificnt plunw 

enlanating from both Sites 31 and 3h has ciecreasrd in t~iagnitudcand cxtcnl. Thcsc 

s~~cccs sc sarc dooumcntcd in thc reports noted iihove. 

7.6.4 TECHNICAL ASSESSMENT 

'I'he following section d i s c u x s  tbc cfkctivencss of t l ~ crerncdy and dcscribc.; hou  thc RAOs 

huvc been met. 



7.6.4.1 Question .4 

Question A: Is the renlecly functioning as intended by the clecision documents? 

S ~ t c32 hydraulic containment ha\ been cffecti~cat contaming thc WLII-ccal-ca n ~ t h ~ nthc TI 

mne,  and coupled w i t h  natural attenuation tloungmlient. cunucntr~itionsha\c s~gnil'~u;intly 

decreased \incc implcmcntation ol' the g r o u r h a t c r  cx~ractionltrcutmcnt D~\cll ,r~gc2oal4 

have consistently been met by thc trcatlncni sy\lctn. 

7.6.4.2 Question R 

Question R: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 

action ob,jectives used at the timc of the remedy selection still valid'? 

Changes in Standards: 

Thc grt,undwatel- tre~ttment goals spccificd i n  the Sit(. .32/.36 K O I I  n.crc' bawd on ;i 

cc.mbin;ttion of ARARs, TBCs, and risk-hascd valucs, with a ~ I . ~ ~ L ' I - L ' ~ L ' cii)r hRi\Rs. 

Change\ in ARAR4 t i ~ rthe COCI at Site 32/36 arc siinln~nr-i/etibelow. 

Constit~~cnt ROD Cleanup Goal [pglI,iPUasis ARAK I'hanpesflkisis 
- ---

I 'h lon ) r iw r l~ ,~~ i c  3 /h'HDPH\ 3 /tSH,%lr(J\ - - 1 
-- > - .-.--- --

D l c  h l o r o c ~ ~ f l u o r o t n c t h ~ ~ ~ i c  I ,000INHDPHS I .OOO / NHACi(J5 
. .- - --

I 

I.I-1llctiIor~retf1;tnc 81 /NHOt3H5 8 I /NH/\C;QY
--

- I 
-. --

Iwpropj lhcn/cnc X O  1 / R ~ \ h - I u w d: ---- .-I-280  / h-f [A{ d.h 
-- -J 



---.-- -. --

C'unstituen te~C I ~ " ; ~ ~ o i t l  RC'hi.ng~dY..i\ 
- -1 

R o ~ o n  0 2 0  /NH[)Ptl,$ 
--------- ---- - ----

620 /KH \GQS 
. -

?I~cb~.l  100 INE1C)PEIS 
- ---_ I_ - -._ - - -

P~~:~\',rurn 35.000 /Kl [DIJH\ T i  000 /NHA[dJ\ 
- .- --

I ..---. 

- A bucliground value of' 23 for arwnic h;t\ hccn tl\rabli\hed at Pc,iw 

'I'hc .'iifu .32L+6 K O 0  (Westcm, I995h) indicateil a prckrence for ARARh w.hcn c\rahlishing 

cleanup goals. However. many of the i i m d  clci~nupgoals were ac t~~al lyKHDPHS \.dues. 

which arc TBSs, not pl-omulgateci standards. In several ciisch, these N H  DPHS \-;iluc\ xi. I hc 

sarnc as NHAGQS, as s I ~ o M . ~ ~above. The rcvisecl MCI, for arsenic i I 0  p g l l - )  i\ Ic\s than 

Pease background (23 pg/L). 

Changes in Toxicity and 0 t h t . r - Contaminant (.'h;~!gctcrl.>tics: A R A R \  arr n o w .  ; ~ ~ . ; ~ i l ; r h kriu-

COCs that previously had I-isk-based treatment goals. ax shown abo\.c. G I - o L I I I L ~ ~ ~ ~ ~ ~ I -

contamination rcmains contuincd within lht. GMZ thut-cf'ot-c.changes i n  toxicity m d  c>tlirr 

contaminant characteristics have not inlpactcil the pl-oIt.ctiveno.ssot'the rcmedq. 

Changes in Risk Assessr~me_~~tMe!!hds: Thc hurniin hcalth risk ahscssrncnt u.;t\ conducted 

follnwing €PA and EPA Region I gi~iti:~ncc.There has not bccrl any signit'ic:tn~ changc in 

EPA guidance which could result in significant revisions to cleanup gods. The EP:l has 

issucd scvural guidance doculncnls on conducting euologic4 risk asseshmcntc 5incc 1097. 

However, the ecologicirl risk iissesstmcnt thitt was cnr~ductcd is consistent \ \ . i t  h current 

g~~ idanccand would no1 r r s ~ ~ l tin signil*iciintrevisions to clcnnup goals. 



Expected Progress Toward Meeting RAOs; 

'I'hc Site 33/36 rcmcdy is achieving the statcd RAC) of snurcc. con[l-ol. Rc~l~~cticrnsin 

groundwater COC concentrations outxidc Ihc TI /one indicate thi~tnatural altcnuation is 

retlc~cingconcentrations. indicating progrrtss tow;irci Zone 3 RGx. 

7.6.4.3 QIJESTION C 

Question C: Has any other inliwmalion come to tight that could call into question the 

protectiveness of the remedy? 

No othcr irifornlnlion h a  come to light that w o ~ d dciill ~ n t oqi~cxtirm the pr-otcctixcnc\s of'thc 

I-cr1-1~dy. 

7.6.4.4 'Technical Assessment Summary 

Thc rcmcdy at Site 32/36 i x  f~~nctioningah intended. llydrnulic control ha\ hi1cces3fullq. 

contained the sourcc area within the '1'1 ztwu n~ccting the RAO o f  wul.i.c control. 

Concentrations of COCs haw signikanlly decl-eascd outside thc TI /.ow .;incc 

i mplcn~etmtionof the glnundwater e x t ~ - ; r c l i o n / t ~ : ~ t ~ ~ ~ c ~ ~ tand arc progressing tou.xdh I,o~li'3 

KGs. Additionally, dixcl~irgcp a l s  have cimsistenrly been tnct by thc trratmcnt .;y\tcm. 

Whilc n-tinor changes in AKARs have ul'f'cctcci g r i~~~ndwatcrtreatment goals. t t l c ~uh:infe\ 

have not itnpacted the protectivc~icssof the rcmedy. The potential vapcw i n t ~ + u \ i wpathn.ay 

has not bccn cxarnined and may I-quire an;llysis if nmrc xpccil'io 2i1idiinc.t beconics 

available. The potential exposulc pathways at Site 32/36 have not charigcd and LlC'/I(l's art, 

i n  place and performing us expectcci. 'fhc reinedy 1.c111ainsprutcclive. 

7.6.5 ISSUES 

AKAKs are now availnblc for nurnorous COCs assignecl treatmctlt p a l >  that ~ . c r c~.is!--t~itwJ 

or based on TBC values in thc ROD. T t ~ cnccv MC1, for arsenic is Icxs th;m Pca\c 

hiickgl-ound. 



7.6.6 RECOMMENDATIONS AND F(.)I,I.OWIIP ACTIONS 

Routint. long-term moniroring should c o n t i n ~ ~ ctt~rougl-toutZonc 3. Rou~incciari~e\.aluation 

ot' gro~mlwatcrflow condition5 and trcnrh in  gro~~nrli+!atcrquality shvuld hc p c r I ~ ~ - n ~ e dto 

irsscss performance of thc Sitc 32, gro~rndwalcrcxtraction system and prosrcss tou.nrd RGs. 

and to identify opportunities 1 0  optimirc rcrnccliiil activities. Syhtcrn opcri~t ion arid 

monitoring at the Site 32 GWrI'P should alxn hc asscwxl to iden~ifyiy-tpor.tunitic.\ to ipinii / .e 

cxtraction to r rd~~c t tthe tima to achieving tha RGs iind it~cr-casc[hc cost ~ t1 ' c~ t i i~~ t i c ' \ sof' thc 

opetation of thc systctn. Thc dcvelop~neiitol' ARAR.; (11IAGQS) f'ot se\cr;~lsitc C'()C's 

should he documcntcd i n  f~1tu1-clong-tcrtn tnonitoring rcportx. Dischal-gc seal\ ~ h o u l dhc 

updarcd ro march NHAGQS and the Pt.a.;c h;~okgsound value for xsenic. Additionally. 

investigation of the possiblc vapor intruxion pathway should hc i~ndcrtakcn n.hcn EPA 

guidancc more applicable to commercial Isuildjnp is available. 

7.6.7 PROTECTIVENESS STATEklKNrI' 

The combination of gmundwatcr cxtraction and treahnent, institutional control\. and Iong-

tcrtn tnoriitoring cncurch that the remedy at Site 37/3b i \  plutcctivc 01- humin hc;ilth and r h t  

environment. 

7.6.8 REFERENCES 





7.7 %ONE:3, SITES 34/39 

7.7.1 Background 

Zone 3 is located in rhc centrid portion ol' tllc l ' rmwr AFR and occ~rpichq)prouimatcly 140 

;Icros (see Figuse 7.6-I ) .  'l'hc ztmc ccm~iiil~sn ~ i n ~ c t ~ r ~ ~ sbuiltlings ulith ;idJaccnl p;l\wl parkin2 

areas, a networ-k of  roxt.; a n d  thc flightline m a .  A large section ol' Zorlc 3 c o ~ w 5thc 

tlightlinc area of the h a w ,  which incluclcs portion.^ o f  the rt11r\4;ay, air-writ parking xpron. and 

[he grassy infield betwccn the iiircrafl paskins n p m  and lhc runway. Thc aircsi~t'tr>i11.ki119 

itprnn is a mqjor fca~ureof the haw, cuvcring nearly one third 01' thc yonc .  Zonc 3 

ctlcornpasses eight individual IRP sitcs, including Sitc 33 ( B ~ ~ i l t h n gI I ? ) .  Sitc 3.3 (Huilding 

229). Site 34 (Building 222) ,  Site 35 (Building 226). Site 36 (Building 110). Sitc 3H 

(Building 1201, ; ~ n t iSi te  39 (Buililing 237).Site? 7 2  and 36 werc previcmsly cioc~~nwritcclin 

Scction 7.6 of this I.-iivc-Yo~~rReview. One other IRP site (Sitc 73, Building 2.34) is locatcci in 

Zot-re 3 but is addressed i n  Scction 7.1 I of this doccrntenl. In addition. Site 49 iHrrilcling 7 2 )  

is located outside of thc m n e  boundary hut ha\ rccen~lyheen incli~ifcldIn / o t i ~ ..? K ( ~ ~ ) r t l,!f' 

/ )~r . is iotzROD Anlerzclrrrcrzt (MWH,  2003a). Sitc 49 is addressed in Scctton 7.  I7 ( i t '  this 

ilucumcnt. Other Zone 3 Sites not incluilccl i n  this section, such ;is the hrooki and ditchc\ 

L ~ I ; L ~ul-c associated wirh the z m c  havc bcen incillcicd i n  Scclion i3.0 nillr V . r J  ot tnls / . i \ . c , - Y c ~ r l t .  

~ t ~ i ; l w ~ .  

7.7.1.1 Site Descriptions 

Sitc 32/36 

Plcasc see Section 7.6 of this rcport. 

Sitc 3.3 



Thc Jct Engine Test Cell (JETCI) was rlsccl to test the pcr t im~anccot' jcr engine\ over 

cornplctc: powcr ranges (scc Figure 7.7-1). 1,iquid generated firm ; ~ c . t i iiticl.; .lt thc JETC' 

potentially contained polynucle~rrm m u t i c  hydrocashons (PAIIs).  Fuel. h ~ ~ i l r i ~ ~ ~ l i ~I ' l i l i ~ I ,  itrid 

solvents. Before 1980, waste liquid ftwn Builtling 322 draincci riiscctl~'IO thc Te\t Ccll 

Ditch. which forms [he ~~pperniostsection of Grafton Ditch. In 1980. thc rcst cell b i ~ v  

effluent was discharged to an oillwatcr ~ e p a r ; ~ t o rpior  t o  its Cli~~hiir-;Ct i )  thc 'I'c,t ('ell IIitc11. 

while the effluent from the exhauc;t stack was dischnrgcd ctircctly to thc 'I'cst C'cll Ditch. 

After modification of the test cell in Deccrnber 198'). only thc effluent t'rotn i l ~ cu,ahh-clown 

of thc intakc stack and thc building ston11watcr drains discharged to thc I c \ t  Cell Ditcli. The 

rest of the effluent was containcri;l.cd for ilispi)sal. Other sourccs of  c.ontarnin;lric,n i ~ tSitc 34 

x c  ttlc forrncr locations of' the 5.000 gallon {gal) IIST that was ~ w t lro \ to~.c,jct t't~cl,the 

oil/watcr separator, and 1-0 Ui). 2 heating h e l  1JS'!'s. E'igut-e 7.6-3 i l c p i u t h  the eutcnt ot' 

groundwater exceedawe\  ohwrvc t i  at [hi.; site i n  2003 (MWH, 20OJ;t). 



Site 38 consists or several maintenance chops (Building 120) that were u ~ c dt'os i t  \.ariety ol' 

purposes when the base was in opcsatic)~~(see Figure 7.7-1 ). Thc shop.; i nc l~~dc;I .shct.t mctal 

shop, paint shop, welding shop. battcry shop, and ;inondestructive testing asca. I'hc iourcm 

of contan ina t ion  at Sitc 38 wcrc the d r u m  storagc iircit and the t'loor drain pipclinc xlj;tc.cnt 

to the mstern  c o r r w  of thc building. 

In  April 1997, excavation of contarninateti soil was pcrfbri-rml rin thc north\vc~rt.snand 

southcastern sidcs o f  Building 120 (Hechtt.1. 1998~1).A total of' 418.22 toils ot' \oil L~ . ; IS  

ren~cbveclfi-urn thc site. Limited long-term rnoni~oringcontinued c l ~ ~ r i r ~ g2003.  F I ~ L I I ~7.6-3 

depicts the extcrit of 'gro~lnclwaterexcecdances ohscrvcd at t h i s  site in 2003 (hlb'tl,7004a). 

S i k  39 (Building 227 Area) (scc Figurc 7.7-1) includes the largcsl hangar at thc tc-11-riierPease 

AFR. anti served as a major. maintcnnncc ;ires f o r  iiircsaft. The hangar uw hi,roric;il ly r~.;cr{ 

till- a vuie ty  o f  gener;d nuintenilnce activities, ~ncludingdcg,rcusirlg,. paint \rr.ipping. ;itd 

minor rcpairs. and t o  u a h  down aircraft. 'I'ht nortticrn c1uxter o f  the h;ulg;tr hcu~.;t.il;I \i ~ s h  

conneclctl to rhc Buildin; 1 2 0  Ind~~.;tr.ii~lW ; ~ r ~ c w ; ~ t e rTt.c:itnic~it Pl;~nl (Sitc . i 5 )  ( 105h t o  

drain, for. thc othcr section\ ot' ttx builcling idollg it; itt l thc roof ils;~inhI ~ ~ o ~ i n t ~ ~ ~ t c ' dI I I I . C C I I Y  



The soil and groundwater adiaccnt to x ~ i li~nderncaththc hui ldinp havc hcen ttw pril t lary 

Llrciis of concern. S n u l ~ c c ~of TCE crmraniination i n  groimdw;iter arc s~~spcctci lLO he . ; i r l ~ ~ n t .  

oil, and fuel spills on the floors or o~~tsiilcthc t ~ ~ i l d i n g .and wastewLttcr di.\c.liaryed lo t he  

flight lit^ storm scwcrs. Figure 7.6-3 depicts the extent of grvund~txtcsc ~ c ~ c i l a n c c l r  

observed at this site in 300.3 (MWH,  2004:t). 

Site 49 

Please see Section 7 .I2 ofthi\  rcport. 

Site 65 

Plcasc scc Scction 7.1 1 o f  thi\ rcport 



'I'lie shdlow suhsiirfr~ce hentxth Zonc 3 gct~ct.ally cc ,nsii;[s o f  t'iv.t) lithologic un i~s .  

Llncnnsoliilated lithologic units include the [IS,tbc MC'S. thc  L,SI and ;I Ci l ' .  'l'hc hctlr~ock 

undel-lying these litholog~cu i t s  is c iher  the Kittel-y or Eliot forr-r~;ition,riepeniling o n  thc 

specil'ic Site location wi~hi r i  %one 3. The t h i c k n t w  ut' thc overlying ~~nctmioliclatctl 

littlolu~icunits varies across thc si tc.  In udcljtion. thc clevirtion of thc hcclrock iiitt'r.fxt' is 

highly variable which i s  likely a I-csultof the Zone's ztaciul hislory. 

Regional groundwater flow i s  to the sotith-southcast wirhin Zonc 3 under static conditioni 

( i . ~ . .wbcn the Havcn well is not hcing uxccl). 7'hcl-e also ilxtsts localized t l c w  vcctol.., at e x t i  

of the Sites depending upon thc season. A tmrc dctailcd descl-iption o l ~the ycoloyic. 

hydrogcvlogic, and hyclrnliyic charactcristics o f  Zi)llc 3 can hc t'ound within thc Lout 3 /<OD 

(Mfeston, 1 V?Sa). 

Gro~rudwatercontaminant plurncs cxtcnding heyi>nd thc identified source Lirex have been 

dcltncntcd at IRP Sitcs 34, 3 5 ,  38, and 39. 7'he identified contimin;mt plumes ;Ire primarily 

HHCs with thc most cxtcrisivc groundwater contuninant plumc originating from IRP Sitc 30 

(see Figure 7.6-3). The current naturc and estcnt of gro~indwatercontiimination at each of 

the sites within Zonc 3 i h  cliscusicd in the Zom~.i200.3 i l r r~ l l r t r lRcyor-r (MWH. 2 0 0 4 1) .  

7.7.1.2 Initial Response 

Please see Section 7.6 o f  th i4  report 

Site 33 



7.7.1.3 Basis for Taking Action 

Feasibility Study (1993 - 1995): Scvcral sc~mxli;ilinvestigation nncl fwsibility ,tirdy rcports 

have heen prepared for Zone 3 and .;itch within or- aswciatccl wilh Zone 3. thcsc are 

summarized below: 

7.7.2.1 Regulatory ;ictiotis 



Kxplanation of Significant Differences for Remedial Action at Site 34 (19%): I 'hc !\is 

For-cc issued an Exp1;inatiori of Sigt1ific;mt Diffcrcncc.; i n  May of 1905 outlining a chringc 

to the method of soil diiposd Irom ol'lsitc t rcattncnt and clispos:il t o  oniitc dispos;~l at 

1,andfill 5. 

Zone 3 ROD (1995): Thc Air- Force's prcfkrr.cd iiltcrnatlve for rerncdiation as .;t;irt.d in thc. 

Zotje 3 ROD (Weston. lCNSa)involvcd the exuavat ion of coutarninateil xoi Is and \cclir~~ents. 

extraction o f  contaniinatcti gr-oundwnter. i t t  selcclcci s t u - ce  areas. m d  rratura1 i i t~enua t ionof' 

dissnlved-phase contaminatecl piu~ncsincluding the pli!n~edowngra i l ien~O f  the Sitc 32/36 TI 

Z o t x  

Zone 3 ROD Amendment (2003): The 7orrc 3R811 Amwrltnrwt (hlMTH.2003a) plewntcd a 

rnod~f'ledZone 3 cleanup approach t o  tn~provcthe long-tcrm effectivc.nc\\ ot the r-cn~ccly.mci  

documcnt cleanup actloni fot iitcs that werc nor iddte\icd in thc 1905 /oiw ROI)  

7.7.2.2 Remedial Action O l ~ j t c l i v c s  



01-iginalZone 3 ROD 

Sediment in Upper Newfields and Upper Grafton Ditches (Sites 19 and 20)  

Soil at Sites 33,38, and 39 

Minimize leaching ni'contarninimts from soil to groitnclwatcr or iurfricc lviitcr that 
would result in groundwater or csnccntrutions of  stlrfirce watcr conr;~rninaricrnthat 
may present an unacccptnble he:ilth risk. 

Zone 3 Overburden and Redrock Groirndwater 

Protect human rcccptors froni ingestion o f ,  cr dircut contucL ;:.ith. <ont:minated 
groundwate~-that  may prcscnt an unacceptable he;tlth risk; 

c Comply with chcniic;il-speci t'ic AKAKs:  

Zone 3 ROD Amendment 



7.7.2.3 Remedy Description 

Site 34 ROD 

Thc rcrncdy wlcc,tcd t o r  thc Sorrrct. / I r . c w  K r p t ~ ~ r r l l r r i.4r.ttort c t t  Sill>.V (MTe\ ton .  I O O i c ~ )  

Excavated c t ) n t m l i n a k ~ i  1ualt.1-ids were t o  bc trnnsportd t c ~  a tt.ciitlncnt 
facility/clisposnl location as boon as schcditling allowed. Thc type ot' ~ l i h p ~ i i l  

facility was to he chnscn (i.c..  asphalt batch, KC'RA TSD. Suhtitlc 1) I~~ndfill.o n  
base thermal tlesorption unit .  or othcr) at the time of renicdiitl cle\ign h a w 1  (.)n 
cost and othcr factors. 

t Groundwater exrracrd  as part vf thc excavation and/or dew~itcrir~gpl-occhh \+.asrn 
be treated at t h e  existing pilot GWTP. Holding tanks wcrc tc~) be p r r ~ ~ ~ i d c dt'or 
storage of ground watcr prior lo trcatnient. 

Priur t o  complcrion of remedial nctivitic.;. EPA, NHDES was to co t~du i ,~;I rcview 
as part o f  the regulatory i ipprc~\~i~lprocess to  cnsurc that tlic ~ C I I I C C ~ ~ ; ~ ~w i l  cleanup 
gods hrrvc beer) rmt. 

Bascd on aniilytical rcs~dls  I ' r tm~ smpl ing  pctfunuccl on rhc .;tockpilc of 
excav:rted soils from t t ~Site 31 mil r-ct~x)valeffortc and concurrent ch;tngcc t o  

the NtIDES soil policy guidance. t h e  Air  Forcc issued an ESI) in Ma>- 1005 to 
change the location of soil disposal t'rclrn ol-f-base lo on-basc. Thc ESD c;illcti for 
using the Site 34 soils as f i l l  matcrii~lvn Landfill 5 at the fosi~icrPci~st.,-lFH prior 
to its closure with a KC'RrZ hazurtlous waqtc cap. 



Zone 3 ROD Amendment 

As noted ear l~er ,the % m e  -3 K01.I ha4 bcen amended (MWH, 2003aj: the tilorlific~lclemup 

approach was designed to improve the loiig-term rfftxtivcncss of the rcmcily. and doi.uirlcnt 

cleanup action5 for \ ~ t c \that wcrc not L ~ i l d ~ ~ $ w din the 1905 Lvrw .< ROI)  (Wc\ton. [ W 5 1 1 )  

Constructiorl c) f  a contingency wellhead treatment systcnl tor thc H;i\..cn \wll t i n  
progress] ; 

Optimization of thc Site 39 stmrce m a  grot~ndwiiccrcsrraction sj7.;tcln \ i . i t t ~  
rnonitorcd natural attenuation of the down-gradient p l u n ~[Ongoiny] ;  



7.7.2.4 Remedy Implementation 

Soil and Sediment Remedial Actions. Soil and sctlinlent rcniccfial actions I-cquircd under 

thc original Zorle 3 ROD were completcd it1 li)C)h.To achicve the scriirnct~tRIIOS. rhe Air 

Force excavated and disposud ot'f-base 365 tom of' .;ctli~nt.ntt'rotn Cppcr Gr-;ifton Ditch anti 

345 toris of sediment I'roni I!ppcr New fields that cxcccckd remccliation p d s  t'ot- PA115 iind 

several metals. 

T l ~ cAir Force excavated and disposed o f f - h s e  2-35 ton:, ol' soil from Sito 7.3 that csceedcil 

m i l  rcrncdiation goals for nrwnic, 418 tons of :,oil from Sitc 38 that csccccied I-crncdiatio~i 

coals for polynuclei~raromatic: liydrixartions (PAHs). In August 1996, 1 X 1 . 15 tons of 
L 

contaminated soil were rernovecl trotn two ar'cas at the southwest corncr of  Builtling 227 (Site 

39) (Bechtel, 1998a). Howcvcr. waste chat-xxcrizatiw s m p l i n g  oL' the rcrno\.ccl \oils iild not 

clearly indicate that a soul-oe of the  'I'C'I3 cvrirar~iination detected in grout~lwxtcr-h d  been 

located (Bechtul, t 9O8a). No ct~rr~pountlswere ctetcctcd at or above applicahlc clt.;rnup 

.standards. The reported contaminan~stouni i  i n  the rerno\ul  soils collsihtcti psiin;tsil\. ot' 

HHCs. RETX cornpomds. and  PAI-Is. 



In addition to the construction of rhc gro i~ i idwmrextrxticm ii~idIr-c;itn~t.nr\yitcnis, the Air 

For-cc prohibited thc installation o f  d r i n k i n g  water. w,clls a1 thc fo~mir'rPC;IW AFH and 

i n ~ p o w l;I 300 gpm pumping limit on the Havcn well to prcvcrit g~- i )~~nclu .~l tcrwithdt-awal 

ir.om inte t t r ing with the contxninatiim migration control .sydzl11 10 hc i~nplemtmtcil:I\ part 

of the Zone 3 remedy. The pumping limitation was based on gmut~dwatcrr~loriclingresult5 

that indicated that the Zone 3 grc~~~nrlwirtcl-extraction sysrenib woulcl p t - r ~ m tp l ~ l n ~ c  

rnigra~iontoward the Haven well when i t  pumped at 300 gpni or Iw,. T t ~ c300 ~17111limit W;IS 

~ 'LII - ther defined by the Air Force as avcragcd over a 13 hoiir pcsiod. Grtmncl~\.atel-cu t  r x t i o n  

arid trcntrncnt at Sitos 32, 34 and 30 11i1~hcen uiiclcrw;~y sincc 1007 t o  rllcct Zone 3 

gro~~nciwakxRAOs. 



required 

C;r(wntiwater extraction from wclls MWE-JS, >lWE-3S, and  MW-3S in thc w\pcctc'd S O L I ~ C C  

area :it Site 30 began in Junc 1909 and continues itt MWE--IS and MW3S to the pr-cwnt. 

Well .MWE3S was abandoned i n  2003 and ~ - e p l a c ~ dwith wcll MWKE?S 10c.a~cdu.ithin the 

IIS in thc historic source area o f  Site 39. Grormdwate~-rxtractcd fro111~ h c s ci o u I r c  ;LSC;I 

wclls is now trcatcd solely by the Site 33 GWTP; o p e r a t i o n  oi' the Sitc 341.10 (;WTP wa.s 

terminated with concussence from thc EPA and NHI>F,S in October 7003. 

Other cxtractcd groilndw;itcr treiwd at the Sitc 32 phnr hits histnric;illy bccn t't.onl Sitc 3 5 .  f\ 

concrete recovery extraction wcll (CREW) was instdtcd i n  thc southc;istct.n corncr o f  tlic 

foundation excavation t'ot- potential frcc producl rccovcty. P~rlnpirlgt'roni concrctc rccoL.cr); 

and extraction wcll hcgan i n  Junc 1997, and tllc exti.i~ctcclgr-ounclwatcr lvxi ~tt.iitt?dat thc Silt 

32 GW'I'P m d  ctisohirrgcd to a g r o ~ ~ n i l w a ~ e rrccharge ttcnch o n  lhc ~i .c \ t-\iclc c r i '  t tit. haw 

runw~iy.  



Current Status of Groundwater Kemedial Actions 

Site 34 

Sitc 35 



Site 38 

Site 39 

A decision on the configuration of the optimized Sitc 39 systcrri was agrccil uptrri hy thc 

IZFRPA, the USEYA, and the NfllJI:S, aftcr rcg~11aLo1-yreview o f  the 7i~r.llri ic. trl  

Menlorut~durnr Site 39 C;r-o~tt ihxrt~rirlv~~~fi~irfio~~PJIILFPIii (MWH, 2 0 0 3 ~ ) .'l'hc sysicrii 

consists of the newly installed well MWEIO as a h>*hriddeep ovcrburrlcn/(;hallo\\, hcilrocl; 

extraction well couplcd with the two existing <h:illow over burden extractioti \vclls (MW3.S 

and MWE4S) as well ;IS the newly insta1It.d rcplaccrncnt well MG7RF3S. 

Exceedances of the KGs ohscrvod i n  2003 for !he pr.irnai-y COC TCE, that car1 hc directly 

i~ttriburedto Site 30, occur-rcd u l  MWF'IS, M L V l i l S ,  i\ilW3S, MWRFz3S, MWEA. LIWE ILI. 

MWE9, and 6055 [at 80 feet below top of casingj. Excclcdnnces of' thc KC; 1'0s cih-IIC-I; 

occurreit at MWWS, MW3S. MWKFI~IS, M W E l D ,  MWE7. MWEX. arid XIb .F ,O.  

Exceedances o f  the KC; for VC' occurrctl ;it  bTWE11). MWE4S, MWRE3S. and h'IW3S. 

Excecdances of the K G  tor I . I --DCECKL i11-rec1211 MW JS and MWE4S m c l  ft>r t rntl+L)C'E; ;it 

MW3S (MWH, 2004a). 



Ttlc ct~nringencyweliher~dtrcntmcnt systcln ha5 heen de~igncdto bc capahle o f  treating 

cx t r i~ t cd  water from thc Havcn wel l  po~enti;rlly crmlaninatccl with volatile organic 

compounds (VOCs). The conslructed systcni shall includc the addition. ~.cnw\-al .anti 

reutilization of various system components, a s  wcll as cxisling space within thc c.xistiny 

Grafton Street Groundwater '1'1-cxtnient Systcrn. Systcrri upgrdes  consiht of sorilc nl inor  

interior niodifications, a n  irddition r o  thc cxtcricu- of the txisting b~~ilcling,inultrilin~ ;I 

profi~hricaccd-enginccrcdbuilding, in ol-dct-to liousc thc pruposcci process eqiript~lent. 



7.7.3 IMPLEMENTATION OF REC~OY1~~lENI)ArI'IONSFROM 1,AST FIVE-YLIK 
REVIEW 

Annual evaluation of cnvironmcntal monitoring ildta to uptmwe sj,stenl opcr,itic~n 
arid rcf~neiong-term rrronitoring activitie\: 

. Annual evaluation of progrcss toward cleanup and irssesslnc~it01. opport~ttiirirsto 
refine monitor in^ activiticl;. 

Long-terrll rnonitoring has heen performed s i n w  1909 to meet rhc ~~cc~on~n~c~iiluticrns 

prcsentctl above. Evaluation of thcse monitoring resultx. and mirror atij~~,\tnicnr\to thc long-

tci-ni monitoring pl-ograrn, wcre presented in  thc tollowing iloc~~rnents: 



Additional invrstigatinn activities wcrc pcs1'i)rmcd to optirnizo t t ~ cI-cnieihal <>.\tCm;it Sitc 30. 

These investigatinti ircri\~iticsue rc  cloc~irner~tccli n  h e  t'ollowing: 

the long-term effectiveness of the remcdy, ~ inddocumenting cttxnup ;ictions t'or i;itt'\ t t u t  

u w c  not addressed in the 1005 Zone 3 ROD. 

A revised long-term monitoring plan f o r  Zone 3 has been nppt-ovcd thc  EPA and NHDES 

(ZOJW-3 Lofig- tort)^ M O I I I ~ O ~ I H ~Plm, K c l i ~ i o r ~2 [MWI-I. 2003hl:1. Thi\ long- tcr~i~ 

monitoring plan cutlincs c h a n p c ~in monitoring to acldrcss ~ h canticipi~tcdf ' i ~ t l ~ ~ ~IIICI-C;ISCC~ 

L I W  or t k  I liivcn Well, progr-c\s toward grountlw:~ter rcxtoriltion gi,al..; th~-cr~lgltrrut Lone 3 ,  

:mil the oplinrimi Sitc 30 g~-cmndwatcrexti+;~.tiiw\ylstcili. (~ 'onsti . i~cti~~nx ~ l \ ~ i ~ w1 1 a i ~tvcri 

cor~~plc tcr ion thc oplirui~ctiSitc 30 cxtt-iictiim syl;tc'm ;I I I ( [  4;t;irti1p 01' thc' r . ipt i~l~/ct l~ P , [ C I I I  

n the jpring ot' 1004. 



7.7.3 TECHNIC'AI, ASSESSh1b;N'I' 

7.7.4.1 Question A 

Question A: Is the remedy functioning as intended hy the decision documents? 

'I'he rernetly i s  functioning as intendccl by the ilcuision docurnen ts, as dcscri ticcl hclou 



7.7.4.2 Question B 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 

action objectives used at the time of thc renirdy selection still valid? 

I inwcvcr-, the ecolngicat ri3k ;~svx.;lllcrit is con.;islct'it itti ti c111-r'cnty\~id;mccc ~ ~ l d~ \ c , ~ 1 1 ( 11 1 o t  



7.7.4.3 Question C 

Question C: Has any other information come to light that could call into question the 

pl-otectivcness of the rcniedy? 

No other information has come to light hat would c;rll into question ttic protecti\.encs.; c ) t '  thc 

rcmcdy. 

7.7.3.4 Technical Assessment Summary 

The remedy for Zone 3 is f~inctioningas intcnckd. Soil removal acrions 1bw-c per fcm~i~c lat 

Sitcs 31, 34, 38, arid 39,and g~.ouocIwatcrRGh have hccri nict 211 Sitos 33. 34, 3 5 .  and 38. 

There has been n o  violation of the G M Z  hctwcctl IC)C)9and  2003, and thcrc hirvc hccn n o  

cxcccdatlces of any Zone 3 KGs at Ihc Haven well hctwecn I000 and 2003.  Aclditic~nally.the 

Site 39 cxtritction and trcatmcnt systcnl at Sitc 30 will rnect thc. qotlrcc i u ~ ahydri~uliccontr-nl 

ohjecrive of the Zorlr 3 KO11 Arrtorcdturrrf, and the cimtingcncy Haven v,ellht.ad trcatlrlttnt 

syhtem is being construutcd as r c c t u i ~ ~ duriclcr thc %ow .I K O I J  Aitrcrrr/ t t ic ,r ir .  While minor 

changes  i n  ARARs have d t k c ~ e dg r o ~ ~ n d w r ~ t c rcleanup Icvcls. these ch;~ngcs ha \c  not 

irnpactctl the pl-otectivcncss o f  thc remedy. Incrascd i ~ s cof-the Haven wcll i \  planncd i r ~thc 

tuturc; howcvcr, thc scntry well monitoring nctwtwk and contingency trcat~ileni~y.; tcmt+.ill 

ensure [hat the remedy remains pn,tectivt.. N o  other infcmnation ha?; comc t o  light th;tt 

would call into quextion the prt-)tectivcnes( i t '  rhe rerncily. 

7.7.5 ISSUES 







7.8 ZONE 4, I,ANDFII,I, 6 

7.8.1.1 Site Description 

7.8.1.2 Initial Response 

7.8.1.3 Sasis for 'I'aking Action 



7.8.2.1 Regulatory Actions 

Record of Decision ( l Y Y S  1: 

The Zorw 4 Record c $ / ) ~ c ~ i . v i o n(Weslon. 199.5) r l o c ~ ~ m e n t c dthe selection of ,-\ltcrn;~li\.t' -I. 

which included landfill excavation with on-basc disposal at LF-5, w - / o n c  91-riuncl\v;ttcr 

trcatnit'nt for excavation ciewnreriog, clisct~argco f  trea1t.d watcr to thc local h ~ b l i cOwncci 

Treatr~ient Works, wetlmd creation. natur;~l stteri~iatinn oK residual ~:ont:in~inatt.il 

gruundwater, long-term cnvinmn~cntalmonitoring, and institiitiunal ccmtrols. 

7.8.2.2 Remedial Action Objectives 

Compliance wirh AKAK4 ;incl kachy-o imd Icvclh. as approprintc. t o  I ant i  
groundwarcr; and 

7.8.2.3 Remedy Description 



Creation, re-establishtncnt, and cnhmcernenr of wctlnnd wilhin the fwtprint o f  
LF-h on completion of cxoavation activitic3. 

Natural attenuarion ant i  binclegrxhtim ot' rcs id~x~lcontaniinatcd grounciwatcr. 
Contaminant transport ~t~oclelingperfnrrned for LF-h gro~~ni iwa t r restinlatccl that 
the groundwnier clcntlup goal li,l- hcnzcnc ( 5  pg41 would be ncliic\ed in 
approxirriately 10 year-s th r t~ ighnatural iittenuation. Henzcnc considcrccl i l r i  

accurate predictor of Ihc attenuation r'atcs for LF-h grou~idw;ttcrcclnl;rininants. 

Management o f  the Zone 4 groundwater releahe would hc ituplcnlentcd thrc.)ugtt u 
gro~tndwaki-rrunagcrncnt permit in ;iccord:lncc with thc Nc\\. Han?ps!:irc 
regulations contained in Lnv -Ws4 I O (now Env- Win 1303). 

Placement of  dccd restrictions on thc ilxe o f  grol~ndwiitcr.at L-F-h 

7.8.t -4 Remedy Implementation 



Kcmediation work at L,F-0 con~mrtnccclin early spins o f  1'345 u,ith t h e  ctrn\tt-r~ctionot '  an 

acccss road, a bcrrn artwncl thc misting wdlancl a t  Lt:-6, and  ttic csc.a\.;ttion of thC 



I,IIC/ICs arc in  placc for Landfill 6 in the 5 1 - r n  o f  restrictions in tllc ciced u.hicl: n.;~, 

cxccuted between the Air Force and thc c~rrrentowncr of thc proper-ty (PI).-1I .  ThC ilccd 

irir~lcrricrltcd a GMZ prohibit ing irse o f  groundwater. 'l'hc L.ancif'ill h G\I% 11:~s becn 

established as an ASP4 requiring concurrence from the Air Force for any iievcloprucnt ~ i ~ h i n  

thc GMZ and spccilic.ally prohibits any activity that coitld tiisrllrh imgoirlg r c~r i c t l i eo r  

monitoring. The ongoing use o f  the property crmfornls with t t ~rcstrictic\ns 01' [hc I;M%.and 

this use is not expected ti, change. 'l'lic LI!C'/lCs rcrnnin protective; no clcfic-icticic\ h t ~ ~been 

iden t ificd. 



Optimization of the LF-G long-term monitoring p t w g a m  wah documented in thc t;)llo~t.ing: 

Landfill A Long-Term Monitoring F'lan. Revision 1 .  Bcchtcl, 2000 ( h o ~ . c n ~ b c r ~ )  

. Landfill 6 Long-Term Mcinirosing Plat), Rcvision 2. MWH, 2003 (Jiilc.). 



7.8.4.1 Question i\ 

Question A: Is the remedy functioning as intcndtd hy the decision rIocuments? 

7.8.42 Question B 

Question B: Are the exposure assumptions, toxicity data, cleanup Icvc+s, and remedial 

action objectives used at the time of' remedy selection still valid? 

C'hanpcs i n  Standards : With thc exception 01' one cc!nstitut.nc. ( I . 2 . 4 - t r i 1 i i ~ r h y l h e 1 1 ~ ~ 1 1 ~ )  

gsounclwi~tercleanup standards at  LF-6 wcre based on S a t  t)ritlking Watcr Ac t  M('IL\. New 

Harnpshirc Drinking Wittcr QualILy SLilndarcih iM('l ,s) ( F.nv-Ws 7 16, 3 17. and 3 1XI, anil 

NHAGQS ( E n v - W ~ I1403). 'l'hcsc s r i r n d x d s  rcrtuir~currcnr. w i h  the  exccptiorls notccl 

hclow: 



Changes i n  Risk Assessment Methods: The human hcalth rihk asscsment w ~ suonductcd 

following EPA, and EPA Region I guidmcc. Thc.1-chas no t  h t x n  ;my signjt 'icant changc in 

EPA guidance which could result i n  .significarlr r ev i s i v~ i~to thc clcmup goals. Thc EPA has 

issncci scveral guidance tfocunicnrs on cunducting ecological risk asscsiment\ sincc. 1997. 

Howcvcr, tlic ccnlogical risk asscssmcnt t h t  was conttuctcti is coi~.;i\tcnt u f i th  cLtrren[ 

guitli~nceand would not result in s ignif icant  i.tlvisions to cleanup goals, 



7.8.4.3 Question C' 

Qucsticm C: Has any other information come to light that could call into question the 

protectiveness nf the remedy? 

7.8.3.4 Technical Assessnlent Sumn~ary 

11s is described in Section 7.8.1.1 Ihrnugh 7.8.4.3 dwve.  thc rctuedy ix  gcr~cr-ai l~-f t ~ n c t i o ~ ~ i n y  

2.; intcnded at 1,anclfill h t o  protect buunan health and the cnvirorlrncnl. Whilc rliinot- ctimyc.; 

in AKAKs have ;tffccrccl groundwater cleanup le\.els, thcxc chmges  h a w  not inilii~cictlrhc 

current protectiveness of thc ~ a w x l y ,hascti on site-specific grwndw:~tt.t-r~~o~iitcrriripdata. 

No changes in exposu~-c:pathways ;Ire affecting thc protcclivencss 01 thc rcl t~cdq.  ' 1 % ~  

rctuctly is currently progressing toward i~chievcrilcnto f  KAOs.with thc cxccption ot' thc litck 

of n significant downwxci trend in arsenic ocmc-cntrations, ;rnd <poradic. i lcrcc~t ionho f  7 -

butanonc, in groundwater. Ll!C7/l(l.; art: in placc and perkwming i\S cxpcctcti. .I.Iic rcrntcily 

rcrunins protective. 

7.8.5 ISSUES 

Issues identified for 1.F-h include: 

D c c r c a c  i n  Arsenic Federal anit State hICL t"roni SO pg/L to 10 pg/I, 



Becausc all landfill wastcx hi~vckccn cxcavaizd and disposed of' at Landfill 5 and ;i CiMZ and 

other ICs have been csthlisl~cclm c i  tn:tintainetl; the rerncdiid x - ~ i c l nat 1.F-h rc tn;~inu 

protective of hurnnn hcalth and thc cnv i  t'otlrlienl. 

7.8.8 REFERENCES 





7 f HACKGROUND 

7.9.1.1 Site Description 

Site 8, the former Firc L ) ~ ~ > i t ~ t t l l ~ ~ ~ t'1'1-;linrngArcil. is locatcil i n  thc nnrtllcrn por~ionot' l'ca\c 

,4FH i n  the area clesignatcd as Zone 5 (Figiirc 7.0-1 ). Sire 8 is houndcti in the. 5oi1thc;ist by 

Sitc 1 1 .  the Field Mairitcrlance Squadron Equiprncnt Cleaning A t u  [FMS). Uortliix.cit 01. 

Sitc 8 is  S i k  9,the C'o~istt-ucrinnRuhblc Duiup I (E~IKLI-l j. 'The town of Ncn inytcm C'cnttr 

i s  north of the sitc, and Taxiway D is i;ir~~;llcilt i )  thc south. L~ndcvclopccl J.ol.citccl land. 

including thc Newington Town Forcst, is located along thc cuhtel-n Sitc 8 houndar-y 

{Fig~ire7.9-2). 'I'he onsite of'ficcs of MWH and the P e x c  Adrninistrativcl Rccold arc housctl 

i n  buildings/trailcrs Iocatcti at tho Site K tr'eatnienl Facility (MWtI. 700.1;1!. 

Sire 8 was an active fire training arca from IOhl to  1988. 'fhe rnajosity o f  fisc tsaining 

cxerci,scs were perf'osn~cclin a I xge  circular pit arca losated in the soi~thc:~hte~-nwctinn vf  the 

site. Small and largc aircraft crash firm were sirni~li~tedusing u p  t o  1 .OOO pllcms ( g d )of jet 

fuel (JP-4). Prior to 197 1 ,  mixed wacte oils. wl ients .  and filels ivcrc illst) di.;poscil ot' at Si te  

8.  Thc pir area was pre-saruratccl with w i l t ~ r ,and then thc wahtc arts. hol\.cril\. and fuels 

were p o ~ r e don top uf the water and onti> il I I I O C ~ail-craft. .l'hc mi~t~11.c\V;IS ; ~ l l o \~c i it o  hum 

for i ) r x  to  two niinutes before heing extinguished. In tho r l r i t l - I O 7 0 ' ~ .  thc pi.;~ctic-~o f  

niixing waste oils and solvent^ with fuel for training Eir-es ctliisc~land onlv JP -4  V..;IS used 

(Wcston. 1993). 

Sitc X slopcs toward the north from a high ol' approxiinatcly 117-1'1 above 1ISL in the 

st,uthc;~stt o  approximately 50-ft almvc &!;IS I. to thc north..nol-rtrciist. Less than 10 l't o f  relict' 

esists  across the former b11t-nm a s .  A hctlrock outcrop cxists in the s o ~ ~ t l i ~ ~ ~ . \ t c t r lp i - [  ot'thc' 

Si tc  IWcston, 1992). 



Two groundwatcl- c;~pt~trczones arc prc\i.rlt in Ihc ovct-busclen duc to the puiilping of t t ~ c~ I X  

ovcrburdcn g ro~~ndu .a tu rrccovcsy wt:ll..;. Total clniwdo\s:n in ttlc r a p u r c  /onc\ \arich 

depending upon suasonal flucti~ation i n  the wiitcs table. Despite wi~\r>nal\\.;itt.s table 

Both rnctasedinien tary a n d  igncous keilrock undrrlies Site 8 and the htxirouk i.i )il.sist.s 

pri~narilyof meramorphc>~cilvxfirnentary rocks of thc EJltot Formation. 'l 'hu bcclr-ocli con\i\ts 

of weathered and/or fracfurecl rock at hallow dcpth and competent dccprt. hcllrock. 

Gruundwalcr in the hedr-ock flow? tuw;ird t t ~cwcst ;md northwest x r t w  the Sitc. C'onipctcnt 

bedrock in  thc vicinity of' the Site has t~cgligibic prirnary porosity; thuh mownnunt  of 

groundwater i n  the cornpetcnt bedrock is dircctly related to rhc bcdrtxk stnrct~is;tl l'ahric 

(beddiiig 11la11c\s q i l r a t i o n ~ ,foliittion pi~ttcsrlx,and 1'1-x!i1reand Jo in  scrs). 

7.9.1.2 Initial Response 



7.9.1.3 Hasis for Taking Action 

Feasibility Study (1993): The Site X Ikasibitity Srudy (FS) estiimted a tu td  ol' 50,0(M)c-ubic 

yards (cy) of contaminated soil. Thc FS cxtimale was colnprisccl L I K  two components: i n  sit11 

contarninuteci soil associated with two forrtlet. bi~snpits areas idelinentccl using KI/E'S koil 

sampling data), and light, not)-aqueous plliist: I i q ~ ~ i r i(1,NAPL) contarn~natcilsoils a5sociatetl 

with the stnear zone (cstimutcd using the  more 1;tttxilly cxtcnsive L-NAPI. plurnc). Thc FS 

dele]-rnined that 42,000 cy of wils were ~ w x ~ ~ i a t c c iwith the f'orrner hum pit\ (each a colurrln 

with 80-rt diameter and a vertical t11ic.knc.s~ of 70 f ' f ) .  An  xld i t io r id  17.000 cy ivcrc 

estimated t o  he present in the LNAPL snlcar m n t .  (7 ft  vertical thicknchs) cwt5ide thc b u r n  

pi ts  (Wehton, 1993). 

7.9.2.1 Regulatory Actions 

Record of Decision (1994): 



7.9.2.2 Remedial Action Objectives 

and the envrronment vla wurcn  co~~tr+c~l( \oi l  \apor cxtract~uli.Irtr lmidrrct rcc .o~ciy)and 

Protect ecological rcccpiors from dirccl u o n t x t  with, or ingcstion of. soil 
containing contaminants i n  concentrations that may ptcsct~tan unauccptahlc risk; 

Prevent leaching of ctmlaminmts from soil to grounilwatcr that \v0~11tlscst~lti r ~  
groundwater contamination that may prc.scnt n heallh risk (tc~talc;ircinogcnic: risk 
greater than 10 ' to 10 ",01- a h:mrd II I I ICX greater than I ); 

Protect hurnan receptors from ingestitrn ot' conruninateci ~ r o m d w a t e rthat niay 
present a health risk (total cnrcinngenic risk gseatcr than 10' t o  10". o r  a hamrd 
index grcatcr than 1);  and 

Prevent discl~irgeof contarninaleit groundwiitcr to strrfxe watcr horiics u.hcse i t  
may prescnt increased risks to huimn hcalth and thc envi ro~i r r~cnt(Hcchtt~l,1990). 

7.9.2.3 Remedy Description 

The Sltc 8 rcmcdy as dew-lhed in thc ROD (Weston, 1W3) ~ncludeti thc f o l l o ~ ~ n g  

In situ SVE h-eatmelit of sourcc art.:^ soil cmntaniiniited at conocr1t1-ations 
exceeding cleanup goals imd treatmcnt of cxt rxted soil 1:apor for rcrnoval of 
volatized organics. 

Construction of a n  asphaltic: concl-etc cap t o  rninirnize I-;linl;dl and snowmclt 
infiltration into the area of S V E  treatmcnt. Tilt: cap would help to 111ininii;lcthc 
moisture content of the soil to PC treatrd hy SVLi  

Rccovcry and offsite disposal of frcc-phase product floating on the v,.atcr tablc in 
the source area. 



. Long-tcrnl cn\ ironirwntal nlonitoring, including gswndwatcr .  S U I - l ' i ~ c ~\v;iter. anit 
sediment .sar~lpling;idanalys~i;. 

Site 8 soil and grounitwater clcan-up goals are strr~m;~ri/,cdin  Table 7 . 0 I ; t n i l  Tahlc 7.0-1, 

respectively. 

7.9.2.4 Remedy Implementation 

The start-up date for the Site 8 Rcnlcdiation Facility was St.ptctnhcr 20. 1995 (pilot sc;ilc'). 

with full-scale operation beginning on Cktober 5 ,  t 99.5, Thc Sire K remocli:rl action cmsi5ts 

o f  hydraulic containment with gi-otindwatcr trcntrncnt and SVt;.. Both cxtsaction rerncclies 

have above-ground treatment fLicilitics. 

Thc groundwater extraction and tlwttnlent sy\tenl includcs 

A groundwntcr trcatrncmt plant (oil/water wparation. grccn sand filtrirtion Ic)nly o n  
an as-needed basis, or immetliarcly iiftct- performing system iriaintcn;ulcrr], air 
stripping, and carbon adsorption); and. 

5 subsurtacc trc~~cht.\used to tiischarge thc trcatccl cfflucnt. 

f;igure 7.9-3 presents a flow diagram for the Sire 8 treatn~cntsystcru. 



3 vacuum hloucrs: 

A catalytic oxidation unit (now Pypinxcl l :  and, 

2 vapor-phasc granular activated carbon u n i t x .  

Figure 7.9-5 presents thc SVE rcmcdial systcrii Iiiyo~ttft j r - Site 8 

Pcrforrnance data are collected and malyzed on an mni1a1 bas13 to estimate ma\ \  rcnlov;~lby 

the remedial system at Slte 8. The tollowing tahlc ~ u r n n ~ n r ~ z c sperfimmncc d:tta for the 

pcriod 1996 through 2003 (MWFI, 2003). 

'l'ot-al pounds removed by method and year 

.As this table indicate^, contaminant recovery has experienced a nearly exponential dccr-ease 

since 19%. This decline is typical of retuedintion system progress. 

Soil sampling was perforrneii during 2001 to ohxactcrize the current extent o f  soil 

contamination. Bascd on the 2001 soil san~plingeffort, 22,375 cy  of contaminated soil wcre 

estimatccl to be remaining at Sile X,  representing a 62 pcrccnt reduction in the volume of  

contaminated soil reported in the FS. Thc grextcst reduc~ioni n  contaminaticm hits hecn 

nssr,ciated with the vertical extent of soil contamination. Ycar 2OOI soil boring logx anti 

photoionization detector (YID) headspace readings for volatile organics indicated that the 

unsaturated soils at Site 8 are gcncrally clcan :ind that a one to two ordcr of' magnituilc. 

rccluction in VOCs has typically occursud within a couple feet above the gro~induater 

intcrfircc. These data suggcst that the SVE cy.stetn at Site 8 hiis successf~rllyclc:inod 

unsaturated soils. Therefwc, residual contminntion iit Sitt 8 is associated with mturiiteil 

soils and smear zone near thc L N I ~ P I . ~plrlmcs, r\jurnero~~ssystem motlit'ic;~tioni iirlcl 

operational changes have heen mirdc tbrougti thc ycars to optiiuizc: rccovci-y of'C O I ~ ~ ; I I ~ I ~ I I ; L ~ ~ O I I  

(See operations reports li.;tcd in Scution 7.9.3 hclow), with great succeyi. l l o i ~ y ~ . c ~ . .i t  



In 2003, only benzene, naphthalene. I ,2 ,4- t t - i ruc~1~~~Il~en~e1~e.and vinyl chlc~r-iciccsccctlccl thc 

cleanup goal in  more than one monitoring \i;cll. Total alkylbenzcnch also c.~ct.scicclthc 

NllACiQS (no cleanup goal spccificd). These ~ ~ ~ t ' r l c i ; i l i c ~ soccurred only within thc C;M%. 

N o  wells o n  the GMZ or offsite containccl greater t h n  triicc conccnrraticms ot' olyar~ic 

coristit~~cnts.confirming that the site rctnccliation ix  xt~u~c.;sfullypreventing ot'i'sitc niiiyation. 

Thc cxtent of trcc priod~ictcieteclecl in 20113 a n d  lhc appr.oxin~iitecxtcnt o f  thc gr.cwncl\i.:ltt~~. 

plume arc illustr;~tedon Figure 7.0-2 



LIJCIICs are in place for Sitc 8 i n  the fosrn ill' scstricrionx in lhc dccd t h t  \{.as executed 

hetween the Air Forca nnd thc current ownci-of Iht: pr-rycrly (PDA). Thc dcecl iinplr:rnc~itcd 

several I,IICITC: meustlsc5. 7'hec;c include a GMZ pi.ohihling use of gsnunilwiitcr- and ;I IIKZ 

prohibiting bath residential usc and cst;tblishment o f  child cart: kicilitic.s, pl;iygsimnds o r  

elernentary/seconciilry whools. The deed cstablichcil t t ~ cSite X GMZ as an ASN I-equiring 

concurrence from the Ais Fnrcc for any  developncnt within the GMZ and ~ p t ~ ~ i f i c a l l y  

pruhibits ijny activity Ilia1 could distui-b ongoing scrnCilics. Thc ongojng use of tfic property 

conforms with the restrictiotls o f  thc L R Z ,  and this use is not expected to i,h;~nge.Thc 

I,I;C/IC7s remain psorective: nu ileficicncicx have hecn irlcntil'icrl. 

7.9.3 IMPLEMENTATION OF RECOMMlrNI),\TIC)NS FROM LAS'I '  PIVE-YEAR 

REVIEW 

Annual evaluation of syi;tcrll pcr'f~rin:~noc~,pi-oyrcxs to\t.:~r-ticlcanup g c x i l h .  arid opti~ni/;itior~ 



i t 8 r o . 1 1i e r I i t 5 MWH. 2007 (October). 

7.9.4.1 Question A 

Question A: Is the remedy functioning as intended by the decision documents? 



7.9.42 Question H 

Question B: Are the exposure assumptions, tox ic i ty  data, cleanup levels, and renledial 

action objectives used at the time of the remedy selection still valid? 

worc nssigncd TBC or r i s k - b a d  c lcant~pslanil;mi< in thc Sic<)h' h'CIl1. Kc\.iscd ulc;inup 

The risk-based cleanup goal listcd in the ROD has already bccn mct f o r  4.4-DDD, 1.3-

clibromuethu~~e,3-rncthylnaphthalcnc. and phcnantl~r-enc.Thc TRC-baicci gc~t l  fo r  4-

methylphenol has also bccn rnct. Based upon rccent groi1t~c1watc.rr~~onitosingdata, the 

cuttcnt ARARs for w - b u t y l h c n ~ c n e .i w p r o p y l h e n m ~ c,wd 1 . 3 . 4 - ~ r 1 m e r h ~ l l ~ ~ 1 1 z c ~ ~ c~ c ~ ~ ~ l c i  

bc achievcd at the adoption o f  the AKAK.;, whcreas cxcced;~nceso f  thc KCID ipccificcl ~.isli-

hasecl clcanup goal5 have existed at Sltc 8 for rhrxc cornpouncls. Thc TvICI. for arienlc u,t\ 



Expcctcd- -- Progress Toward Meetine KAQx: Thc c ~ ~ r r e n tI-cinedi:rl system is rneetiny RAOs 

associated with removal of contaminants Trcm thc vxiosc ronc and prc\,entirtg cxposur-c 10 

contaminants at c o n c e r t r t r ~of concern. 'l'hc rntc of contaminant In;w I-t.rnov;il h x  

dcclined and i t  will likely lake a significant a r n i ~ ~ n to f  time lo achievc clcanup goalh. 

7-9-43Question C 

Question C: Has any other information cornc to light that could call into questitrncd the 

protectiveness of the remedy? 

N o  other information has kcen iclcntiiied that would call into q u e \ t ~ ~ nthe pr i~ tcc t ivc t ie \ ic)t 

the re med y . 

7.9.4.4 Technical Assessment Sumn~ary 



7.9.5 ISSUES 

Mass ~ c n ~ o v a lwithin thc soitrcc iu-ca has dcclitletl and a lcngthy time p c r i i d  \ b i l l  Iikcly be 

rcquired to achieve final I-emet1i:d goals. AR.4Rs ( N H A G Q S ~;ire n o w  :l\:;rilahlu [.or. seiersl  

groundwater COCs for nrhich TBCs or r i sk - lx l ;d  vdues  werc used to {ct c-lcimup y o d s  in 

the ROD. Current concent~.irtions o f  thc organic: sonstitucnth wc-hl~rylhcwcnc,  

isopr.opylbenzene and I .2.3-tsirncthylbc11~eneare ahove the KCIL) risk-hascd clcan up goal\, 

but are less than the ARARs that now exist for thew compounds. 

7.9.6 RF:COMMKNI)A'I'IONS h&I)FOI,I,OWIU' ACTIONS 

Rvutinc long-tcrrn monitoring m c f  g~~) i l~ i~fw; l t e rextract i~milt Sitc 8 shoiild ~ o n t i n l l ~ .r i l l  

alrcrnativcs analysis will he prepared by the Air F'orce ditring calendx year 1001 to i.i.aluate 

methods of remediating rt.maiti~ngLNAPL and sitnraleti zone contamination that is difficult 

to ~-cmovcwith the cur ren~SVE system. Koutinc data cval~tationo f  gr-oundwatcr tlow 

conditions, trends in groundwater quality m t l  the  occ~irrcnccot' LNAPL shcrulci he p~.rl'orrr~ccl 

tc) assess system pcrforn1;incc a rd  optinlizt. long- tcm~monitoring activities. 'l 'hc change\ in 

the regulatory standi~rcisI'or Sitc 8 UK's  I i w d  i n  Scction 7.9.4.2 shoi~ldhe notccl i r ~I 'LI[LITC 

long-tcrm monitoring reports. 

7.9.7 PROTECTIVENESS SI'A'I'EMEN'I' 

Thc curscnt rcmcdy at Sitc X i i  protective ol' human hedth  ;~ndtlic cnvirtmnient ,~ t~c l~ I . ~ L ~ C I I ~ . ~  

unacceplabte expowres through grounclwatcr containnient and ICs .  





7.10 ZONE 7, SITE 45 

7.11). 1 . 1  Site Description 

The Old Jet Engine Test Stand (OJE'TS was const ri~ctt'd(circ;~1958 near I h c  .;cruthu.c>~esn 

cdgc of the runway at the fonncr Pcaxc AFB (Figuru 7.11)- t ) .  T t ~ cOJETS enctmlpasscs 

;\ppn)~irnatcly0.6 acres, and is loc;itcd in IKP %one 7 and thc PLIA natui-al I-CIOLISCC 

pmtection zone. The facility consisted o!' ;I parti;llly t.ni.loxcl lest st;~nri.;in c'nginc control 

room. a transformer, an in-grr~und cxt~i lus~crih. and a 2.500-gallon tucl i;tor;lgc tank 

(Figurc 7.10-2). 

F'DA recently expanded the 18-hole Peasc Golf COLII-set o  27 htdcs. The nine-tiole expan.sion 

impacted an area of approxiniately 100 acres, including Sitc 45 (Figuse 7. 10-3). The area, 

borclercd on thc south hy the  existing golf course and on thc north by thc airport fence. is 

approximateiy 6,000 feet long by 500 fcct wide running parallel t o  lhe runway. ho chnnge 

from this land i~ scis cxpcctcd within the ti~rcsccirhletuturc. 

Site 45 is located on the wostcrn edge of ;I braid. topogl-nphically high I-idge of 

i~ricvnsolidatedsands and gravels that Ircncls r l i ) r t h \ . c ; ~ h t - ~ o ~ ~ t h e i ~ s t ~ ~ : ~ ~ ~ lacross the Scn.ington 

f'cninsi~la (Weston, 1905). Groundwi~tcris encountered at ttic site withill the L'S-L,S/gl;iciikl 

t i l l  unit?;. These two hydrostrirtigrapt~icunit3 are sep;~ratectovcr most o f  the \itc b y  ;I nlarint: 

clay imd silt (MSC) ayuitarcl that is gcncl-ally thin (< 6 feet) and locally sandq,. Whesc ttic 

aquitartl is totally absent, there is lcss rcxixtimce to vertical grnundwatcr f10tx.i conseq~ienrly. 

ihc U S  and glacial till units act as a single hydros~satigraphicunit. 

Groundwater flow within the lJS unit  is wcslwurcl. Thc flow pattcrn I \  consistent \\*ith the 

rcgional topography and similar to the west  northwest ~ v m tground\t:atcr I'lo\i. ilircct ion 

ohsct.vctl at othcr Pcasc AFR sites in  he arcil ( M W H .  2003).  



7.10.1.2 Initial Response 

Nu r.ctncclilr1 actions were perfornlcd ur Site 45 prior to thc finalization of tile Sift 4.5 K t ~ ( ' o t . ( /  

of' f)(~~*i.rior~(Weston, 1W5).  

7.10,l.J Basis for Taking Action 

Remedial Investigation/E'easihility Study (1992-lYY3'l: Unclcr the IRP, il .;ite inspection 

tS1) and RVFS (Weston. 1993) wci-e conducted ;it Sitc 45 betwcen Octokcr 1902 and J;inuary 

1993. An evaluation o f  the organic cont;irninaticm disirihution in thc soil suggcstctl th;~tthe 

sourcc uf  contamination was leakrge OP aviaiion gasoline ( A V G A S )  and the exliau5t of  

c t ,mb~~st ib leby-proclucts during resting. 'The irregular clistribution a n d  low cunuc~~t r i~ t i c~nsof' 

cl~lorinatcdVOCs imply h a t  only tnincir anlrrunts of' dtlgrcasing solvents were i l w i  to clc:~n 

jet enginc parts and that only irnall quantities o f  these solvents svt.1-cl spilled or othcrwisc 

rclcasccl. The engine tcsting was also conxidered 21s i t  potentid o r lg~n  of tlic metals 

contmlination that has kccn iilent ificd i 11the s u r f i ~ csoil: thc actual souscc i h  uridctcrr~~incrl. 

'I'reatability Study (1994): il p i l i ) i -h~dcSVEiAS ~rratiihilityst~itlyi4:Lls i i i n i i ~ i ~ i c J;li Siic: 45 

bctwc.cn September 12 and Novcrnher 3, 1004. The ohjectivc.; wet-c to cv;~luatc thc 

cffccrivencss of SVEIAS as a clcirnup nlctlmi at tbc sitc and establish dcxig~icriteria t ; ~:i 

f i ~ l l - s c d csystem. 'The r e s ~ ~ l t so f  the pilot tcsr indicated that SVE a n d  AS n e r c  cffcct iw 

technologies for remetli;rtion of'the soil at he site. 

T b c  f o l l o u ~ n gwbscc t~on \clc'\c.r'iht. regulatory actLon\ and I-cn~cili:rl~ t ~ o r l s~ w f ; ) r ~ r i i t . r lc l t  

Sitc 45 



7.10.2.1 Regulatory Actions 

7.10.2.2 Remedial Action 0h.jectives 

KAOs identified in the Sirr 4.5 Rrcard of' Ijrcivion !Weston. I 995) inc luclc: 

Protect ecological receptors from ingestion of surfiucc soils and ve~tttatiori 
containing contamitl;mcs at i~cmccritrationsthat r ~ l qprescnt a n  i m ; i c ~ ~ p t ; ~ h l crisk; 

Protect human receptot-s fro111 ingestion of contaniinated grountiw;~fer.that niay 
present an unacceptable health risk in c ~ ~ ~ ~ d i i n c eof' EPA's  r.;k I-angc of'1 0 '  t o  

10\otd car~ccrrisk) fiir a futilrc olT-base resident, ( ~ t .a hazard indcx greater than 
1 ;and 

Comply with location- and action-spccific ARAKs, to he consiclcrcd (TRC:) 
criteria, and/or cstablishcd background luvels for- spccifrc contiinlinants in soil. a s  
appropriate. 

7.10.2.3 Remedy Description 

l'hc Sitc 45 rcrrlcdy was designcd to I-crnnvcsoil contaminants that  had thc ~?otcr~tialt o  leach 

to, and contaminate, ,u~-oundwatcl-.In s~11111u;iry.thc sen~cclvincluded the hllo\s,ing iictiorls: 

In situ AS of saturated cimtatninatccl soil lo enhance volatili/;ttic)n ;tnd 
biodegradation o f  organic conturninants i n  soil and groundwutcr; 



7.10.2.3 Remedy Implen~entation 

Following completion of the rreatability stlltly, clperation ot' thc pilot RSISVE kystem u,a\ 

continued o n  an interim basis throiigh M:ty 1995. The purposc of the interim operation wils 

tu continue remedidon of the soils in areas known to hc within thc ROI. 

AS and SVE *cll installatic~nactivities for full-scalc optxalion were pet-timncil during 

November and December 1095. 'I'he S V E  sysreltl consisted of onc horizontal i t i i c l  eight 

ver-[ical wells. The AS systcrn cmsistcd 01 30 vcrtical wells. The mechitnical and crnission 

trcatnxnt systems were ins~;tlledduring June  and July [OLlh. 

Systcrrl startup was initiated in August 1996. Thc I-emcdial system operated for 

approximately two rnonths hcforc it wus sli11t down in (-lctoher 19i16 due to high water tahlc 

conditions. In July 1997, two soil horings were ci)n~plc.tetlin the most highly co~itarriin;ttu~l 

:rron.s of the site. Resul ts  f r o m  the analysis 01' thosc aiinlples, as wcll as [he results obtainccl 

(luring installation of thc AS and SVE wclls. indicated that soil remediation crhjecti\.es h:~ri 

~ C C I Ii l t t ; ~ i ~ l d .  

.;;~lnpledl;,r a reduced list ot' TO(', which i n c l d c x  t ~ i io r p ~ i i cC0C1,s( 7  -rncth\.Ir);~pl~th ; ~ l c ~ i ~ \  



Although both lead and manganese have dcsignateti clcimup g o ~ l sin t t ~Sire J i  K I I D  

(Weston, 1995). lead has not been clctcctcd ;~hnvcthc c l c a n ~ ~ pgoal of' 17 since 1993. 

Mangancsc however, is consistimtly dctcctccl ahovc thc ROD cle;inup goal of' I i00 pg/L in 

Site 45 rnnnitosing wells. 

Manganese was not iin apparent consti t w n t  of a n y  wastes os spi 11s assoc iatrd u.ith  historical 

i~ctiviriesat the OJETS ficility. Rather. its p r e w t m  in the sl~bstlrfaccsct'lccts hioloyic;~land 

gcochcmic;il conditions relareti lo the  hioc3agr;iil;iticin clf thc pclrolcunl t~ydroc;d-mnin  the 

soil ;~ndshallow groundwater. Elevated m;ingant.w c o n c e ~ t t i n sasc :tssociatccI with the 

area 01' suspcctcd activo hiodcgradation (i.e., ~ h cSOLII-cr3arc;^!. . h i s  s ~ ~ g g c s t st i l i l t  

the manganese levels observed at Site 45 arc ir by-product of' ni~turalattenuation at thc Site. 

Re-ecluili hration of thc groundwater systc.rr1 downgradient of the a t t c n u ~ion zonc is prolcctecl 

to evcnrmtlly reduce manganese concentrations 11) helow tlic cleanup go;~l. Wliile inirial 

statistical analyscs indicate that tnanganesc cleanup goals woultl not hc. achicvcd until 

approximately 2014, a statistically significmt downward trcncl in conccntr;~rionuras ohsc>r-vcd 

(MWH, 2003). 





7.10.4.1 Question A 

Question A: Is the remedy functioning as intended by the decision documents'? 

Bascil on a review of' doc~rrnents,ARARx, and risk a.\sumptions, the scrlicdy at Sitt.' 45 is 

I'unctioning as intended. Soil cleanup levels wcre attained by the AS/SVF, xy\tcni iBcchtcl. 

3001). Organic constituents i n  groundwater have cleclinctl below ROD-spt.ci1'id c lc i~ni~p  

gods  as of 2003. ICs, including a GMZ, ;H-C in placc and n~aint i~incd M ~ i ~ ~ g : ~ n e s c  

concentrations in the sour-cc area re ma it^ a b i w  t t x  ROD-specified clcaru~pgoid, ~ . i t hwlnc 

wells cxhibiting n slight downward trend. 

7.10.4.2 Question R 

Question R: Are the exposure assumptions, toxicity data, cleanup levels, arld remedial 

action objectives used at the time of the remedy selection stiH valid? 

Changes in Standards: 



CI~i~[~gcs~~~~Ex_~_~)sc~rePathways: PIIA recently tx1xttdcd t h c  18-hole Pease Golf C ~ L I I - wto 27 

holes. The nine-hole expan.;ion impactcd an area of  :tppr-nxi~n:ttcly 100 acres. inul~~clingSite 

4.5 (Figure 7. 10-3). Because site soih wcrc rerlwdi;~tctlt o  conccntr;ilions helow tllc current 

residential NHDES S-1 standards, and bt.c;iusc grounilwiitcr use is restricted h y  thc CjMZ. the 

pt.o~ectii;c.neshof the renledy i s  not impactcd by the cursent site usc. 



7.10.4.3 Question (' 

Question C*: Has any other information come to lighl that could call into question the 

protectiveness of the remedy? 

7.10.3.1 Technical Assessmen1 Summary 

The rernedy at Site 45 is fu~lnctioning;w intended. Soil cleanup lcvels n r r e  attaincd hy t h c  

AS/SVE system (Bcchtcl, 2001). Organic cnnstituents in groundwater hate clcclined below 

RODspccified cleun~ip goals as o f  this ycar. ;md are significantly hclow updated 

groundwater ARARs for COCs. Nu chaiigei; in exposurc pathways are nftccting the 

prutcctivcncss of thc rernedy. No olher  inf r rmt t ia t~has cor11c t o  light that itoidd c;dI i n t ~ )  

quest ion thc protcctivcncss of thc rerrlcily. 

7.10.5 ISSUES 

N o  issues were identified for Sitc 45 

7.10.6 UECOMMENJIATIONS ANL) FOI,I,OWI!I' ACTIONS 



7.10.7 PROTECTIVENESS S'rA'I'Klbl EN'I' 



7.11 %ONE3, SITE 73 

7.1 1.1.1 Site Description 

clisection changes to a \o~~thc;~.;tcrlyor c lxn  ~ : ; ~ . ; t ~ s l yclircction in the do\<.r lyrat i~c~)lpor t io~ l0 1 '  



7.1 1.1.2 Initial Response 

7.1 1.1.3 Basis fur Taking Action 

%one 3 Remedial Investigation Report, Addendum 2, Site 73 Site Investigation (SI)  

(1994): S1 activities I'oc~~scclo n  iclenlifying the s o ~ ~ r c crmi t:xrctlt of chlr!r-inatcti VOC', iri .;oil 

a n d  gi-ountlwatcr at Sitc 73 (Wcsmn. 1994). Ttlc Sl concludeil that irnpctccl soil\ h;iil h~x~,r i  

rcrnovcd during US-[' in\rcstigirtions and thc SI. and intlic;~lcd thc n w d  .ititli~irln;~l 

ti-cnching and s a ~ n p l i n ~along ii fol.itlt't. il~.;~iii;~yt'dilcti I ~ C N  ~ h c~ i ~ ~ p i : ~ t t ' i i\ollrcc ; i r i ' ; i .  :I 

singlc cstraction ~ c l ltvi~s in.;t;lllt:d ;ih an intcnril ~ -c~~lc i l i :~ lr1lc;lxlll.t' t'or i~l~p;ictctI 



7.1 1.2 REMEDIALIREMOVAL, ACTIONS 

7.1 1.2.1 Regulatory Actions 

Zone 3 Record of llecision Amendment (20031 

0 In-situ grotlndu;atc~-ti-ciltrrrcnt with :I zcro valcnt iron PKH; 



7.11.2.2 Remedial Action Objectives 

7.11.2.3 Remedy Description 

Thc response action activities ( I O C L I I I ~ C ~ ~ C ~in  t11c KO13 Atr~cr~c lmcntincl~iiietl: 



i n  1999. the 150-fcer long by 2.5-lccr widc I'KB containing / , c ro -~ ;~Ie~ i ti t -on  (f'c") \v;is 

constructed approximately 135-fcct ilowngruilicnt of the Site 73 suirrce area. l ' he  P R B  

was c.unstnictec1 to a ifupth of' appt-c~sin~alely34-fcct bgs ( n v e r ~ h ~ ~ r i l c n / ~ v ~ ~ ~ ~ t h t . r - c d  

bedrock interface ). 





B;isccl upon this pesformirncc c1at;l thc Air- Force C O ~ C I ~ I ( I C C [  that [tic PKB is cft't.cti~~cly 

capturing and reducing chlorinatcil VCK's in gt.oi~nilw;~tcri n  thc .;o~i~-ucawa iind I i  i'o\terin; 

thc rccluction of chlorinatccl VOCh in the downgradient plutnc arca. Kccent r~lonittwingh t a  

indic:)tc cignificant rcduction.i .;of chlnrinatccl VOCs in gro~tndwatcrdo~\.r lpadicntof the 

P R B .  Figure 7.1 1-4 show thc lirl~ileti exrcnt o f  chlnririatcd VOC'.; In groundwater 

downgadient  of the PRB ahovr: the RGs clctcctcd during the most rcccnt ~iioni!ol-ing 

ac.tivitic>. Figures 7.1 1-5. 7.1 1-6 a r d  7 .  1 1-7 <how the c.urrcnt ;ind h i ~ l o r - ~ c i ~ lchloriiiatcd 

VOC concentrations in moni tor ing wells imi~~eclintclyupgradient and ilowngrirdicnt o f  the 

PliH tr)r each of the hydrogeologic zones. 11s shown i n  the figures, the PRH has tiad ;i 

significant impacr on thc groundwater clui~litydowng~-aditmto f  thc PRB ~;incci ~ \insrallation 

nvtcd h y  the decrease o f  VOCs duwngrxIicnt.  



LLIC'/IC.'s are i n  p l ; ~for Zone 3 ,  inclurling Sirc 7.1 (part o i  the Zonr 3 t < ~ i * ~ p t c t lS~~hpu-cc l) .  

The Air Force has I-e~ainctlrighls undcr thc 55-year lung-tci-111 lexsc with thc' PD:\ on (he 

properly, which inc1~1dc.sLL1T/ICIr1casuro.s. Thew h v c  been itiq-knlc~rrcd. i n c l ~ ~ t l i r l ~a (;MZ 

prohibiting use o f  grounclwatcr, :I UKZ pruhihiting both residential rlw ;m11 i ' i t ~ t ) l i \t ~ i i l t ' t i tof 

child care facilities, playgrounds or clcn~cr~r;it.y/secon~~a~-yschools. Thc Zonc 3 (i.LI/. ;IS an  

ASN requ i r ing  concurrence t'rom the Air Fo1.c~f'or any dcwloprnent within  lhi: CiMZ unt l  

spccificxtly prohihits any acti\:ity that could iiist~11-hthe ongoing rc~ucclyiPRH I .  'I'tle ongoing 

use of the property confiwm with the restricticws of'thc IIRz. and this I I , ~is not cxpcctcci to 

change. The LUI.'/IC's senlain psotectivc: n o  deficiencies h a w  been idcntificil. 

7.11.3 IMPLEhIENTATION O F  KE(:C)MYIENDATIONS FKQILI IJ/4S'I' FIVE-YFXK 

REVIEW 

Selection of the renietiy. and ptl~-t'ort~l;itic~i i t  t t ~ cr c ~ ~ l c i i jN C I C  c l o c ~ i ~ t l t c d1 1 1  111e ti)llon in? 



7.1 1.4 TECHNICAI, ASSESSkIE:Nr1 

7.11.4.1 Question A 

Question A: Is the remedy functionirlg as intended hy the decision documents'! 



7.11.4.2 Question B 

Question R: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 

action objectives used at the time of the remedy selection still valid? 

(T'l~~mgesin Exposure Pathways: Thcrc havc bccn 110 changes in physical site cond i t ion \ .  land 

use, or exposure pathways that w o ~ d daf'kct the PI-otectivenewof thc ~rr~ir t l j f .  

Ctiangcs in  Risk Assess~rwnt Methods:. 'I'hcrt. have ticcn n o  significmt i n  r i \k  

assessment procedures. 

7.1 1-43 Question C 

Question C: Has any other information come to light that could c;dI into question the 

protuctivcness of the reniedy? 

ho irif'orrnation cortic to l ~gh t[ h a t  wcli~ldcall Into q u c ~ t ~ o nr t w  putcct~\tlnc\sr l t  I ~ I C  

1.c1t1cdy. 



7.1 1 A.4 Technical Assessment Summary 

N o  issucs tvere identified for Sitc 71. 

7.1 1.8 REFERENCES 





7.12.1.1 Site Description 

Sitc 39 is approximately 5 acre,<in c;izc ancl is Irxitcil 211 the inlcrsection 01' Pe;~scHoi~le\~a~-d 

and  International Drive. I;igurc 7 .  12- I shows thc Ioc;ltion of Site 49. Kuilcliny # 32  has b ~ 1 1  

dcrrii,lished and the site has hccn ~~eclcvclopeiiwith a privately owncil ot't'icc hil t l ing. 

C'onstri~ctionof an additional cor~inierc~aloffict. building and parking garage u . ; i  ci~mplctccl 

on the parcel of land located t o  the wcst of' Site 39 i n  1007. inclutiing the c.ot~.itr~~ctionof a 

stornlwatcr retention haxin located approxi~natcly300 feet to thc scmt ti\\  i'il o t' thc Site 

(MWH, 2003a). Figure 7.12-2 s h o w  the locatior~of specific sitc Scalurcs at Sitc.  4'). 

In general, the geology at Site 40 consists of sanciy/silt backfill material and a ~lati\.cp-:i\.clly 

sand overburden overlying frncturcd phyllite hedrock. Thc site subsurface is c'ompt'i-;ed ot' 

three intcl-connecteil hyiirogculogic mnes, w h i w  depth and thicktwss V;II-> ti~l-r)~~ghc)t~tthc 

site. Ttlesc arc. in order of increasing ilcptli: 

Zone 1: Overburden - 'l'he overhurdcn consists mainly of f i l l  material. silty \ i l ~ > ~ i .;inA gl;~ci;il 

till comprised of a poorly sorted mixture of gravcl, sand, and silt l'ron~grcwnd ,~irl'acet t r  ;I 

vary i~igdepth of 15 to 30 fcct hgs in the N-cn irrir~~etii;itclydowr~gradicnt of ~ ~ ~ I - I I K I -

Ruilcling #22. 

Zone 2:  Shallow Bedrock - A highly fractured zone of wcatheretl phyllitc bcclrc~cliu11~icr1ic.s 

the nverhurden and has a thicknehs range of I to 5 feel i n  the area irnrnediarely d o ~ i ~ r ~ ~ r a d i c n t  

of former B~lilding # 2 2 .  Frac(ul-cd hedrtlck is encountered at depths r ;~ngi t~gfrom 

appruxin~ntely13 to 20 feet hgs ;tcro.ss the sirc. 



Air Forcc records for Site 30 indicatc that 'TCE and YC'E were used a\ sc)lvents a t ~ d  

degroascrs at Building #72. TSE was in ctmrncm itse at Pencc .4FB ~ s o ~ nIOih until 1973 

and was ruported t o  have beeti used at Building #32 unti1 1978. C'luanitig ; I I I ~  cit'gl-t';isir~g 

operations were cnnductcd in rhc vicinity of thc south  wing area of Bullding # 72. tv i~h  

discharges to the cnvironnicnl i~pparentlyncct~r r ingin thc form of spills or on-site cli\pos;il 

associated with thc norrrii~ldaily operations. 'Thcsc clis.;ctlaru,es I-csultccli n  rcleasci (it'TC'E anti  

PC'E to the soils and gro~rnd~vaterin thc vic in i ty  o f  the building. Thc resulting VOC plurnc i h  

bcing treated with a zero-valent iron ycrmcahlt: reactlvc h:irrjcr (PRR). 

Figurc 7.12-3 shows the area of histuric gr-ouniiwxtcr contanlination, ttlc uclls 111 ~ h clong-

terrn monitoring network and the p~.cdun~inantgro~mdwaterf c ~ wdirection. 

7.12.1.2 Initial Response 

7.12.1.3 Basis fin- Taking Action 



In  Novcrriher and Deccinhcr o f  199'), i k  supplenlcntd site charactcri~itliiln\\as condwttxl by 

Vcrsar. (Versar, 2000a) to optimize thc location and geollie~t-yo f  thc pstp)stxl  t-enicdi;il 

action (ii PRB containing zet-o-valcnt iron [FC"]) .  tCesults ot' b o i l  sirlr~pIui;cnllccted from the 

nvcrburclcn soil indicated that tio VOC's c o ~ n p t ~ i ~ n i l sexucctletl the Ncw Hanip.;hist. S - So i l  

Standards. Results of overburden groundwater- samples idcntificd 1 . 1  -tiichlosocthcne ( IIC'b), 

cis- 1.2-DCE, PCE. TCE, anit v inyl  chloride as conta~ninantsof concern. which cxcerdcd the 

applicable New Hampshire Amhicnt Groundwater Qua l i ty  Standard3 (AGQS) (NHDES,  

IW9) .  Thc rmior contaminant ilctectcd was T'CE with a rniiximrm valuc ot '401 !ig/L, which 

exceeds the AGQS of 5 &L. Bedrock groundwater sample r+t.sults iilentifieci 

1, I -c!ichloroethane ( M ' A ) ,  I .  I -DCE, cis- 1.2-lX'k, PCL;. TCE, and vinyl chloridc as 

contaminants of concern ar concc'uti~;itions;~ht)vetheir respective AGQS. TC'E u i i s  thc I T M J O ~  

coiitarniuant detected with a rnaxirr~ur-r~value d7 ,310  pg/L+ cxcccding thc A G Q S  o f 5  p$L. 

In  I u n c  2000 the Air Forcc issuecl Tlze Sitv 49 K c w d i r r l  Ar,tior, Ikt,isio?r C ' , ~ r l . v r ~ r r . s r r . v  

.S/litrrr~crl/(AFBCA, 3000) doc~~rnen t ingrt~crerr~cili;~laction decision for Site 49. which 

included the installation of an  in-situ remediaticul sysle~musing 7 ~ 1 u - v ; ~ I ~ n tison i n  i i  PRB t o  

restore contaminatccl groundwater downgr-aclicnt of the I'KH. 'I'his c o r ~ c ~ c p t i ~ a lI-emcdiation 

rni~clclworks on thc basis of grotlndw:itcr flowing rhrough the rcactivc harries ur~dcrr~atur l~l  

r a i n  and ciegtadi~ig thc chlorin;~teii VM1s through thc process oi' ~ - d i ~ i . t i v c  

clchalugcnatiun. 

7.12.2 KE:MEDIAL/REM OVAI. ACTIONS 

7.12.2.1 Regulatory Actions 





7.12.2.3 Remedy Description 

0 Implementation o f  a long-turn pi:t.fo~m:ince ~ntmitoringpliin: and 

Est;~blishmcntof n GMZ in accordance with Ncw Himipshirc regulation\ 

In addition, the  Zow .3 KOl) Atwnrlrmwt (MWH, 2003h) noted tllc inlplcrr~entation ot '  IC'3 as 

;i coinponcnt of thc Sitc 49 scrricdy. 1C's art: the non-technical non-engineering actions. 

which support or aomplemcnt thc irnplcr~~cntarionof cleat~upactinnh rcquir-cd h y  the sc~tietly. 

I~nplctncntation, monitoring, and enl'orcen~cnt of thc sclected ICs ; i r r  u.cccl LO i.nsiir-c 

protcctiori of human health and the environment ;it properly cnco~npitsscclby Sitc 40. The 

goals o f  the ICs are tiesigned to bc prutcctivc of hun~anhealth and the cn\.ir-c~nmc~itand 

include: 

Specific componentc of thc 1Cs incluilc deed I-cstr-ictiws, cnginccl-in: c.ontrols. lease 

scstrictions, notice of thc dccdcd transfcl- OF PI-opetty.~r~mitoi - ingand clnfc~~~ccnierlrof' rhe ICs. 

7.12.2.4 Remedy Implementatiot~ 



Thc dccp PRB consists o f  40 shallow hedroi:k borings. 6 inches in dinrnctcr. sp;tc.t.ti ; i t  S - t c ~ ) t  

irltcrvnls and backfilled with 100 pcrccnt zc1.o-v;ilcnt iron within the Lone o f  intcrcst, 

approximately 15 lo 110 feet hgs. 'I'hc deep PRB portion i ~ t 'the ivalt was placed pltr-allel to the 

s t~n l luwportion and at a 75-dcgree angle to thc groundwater flow clircc~ion in orilcr t o  

maintain optimal plumeiPKB contact area. 

Performance and long-term rncmitoring grounilw;lter n~uni to~~ingis cmgoing ;I[ S i ~ c19 ;t\  p x t  

01' the I-cmediat action for the Site. A total of' sixteen rnunitvring well\ a n d  twclvc 

piezolneterc were installed in August and Scptelnhei. 2000 to i~ugrnentthe wt 01'c~sisting011-

i t I 1 The pid7oiwter-> *ere pl;iccd III ciu.;tcr.; ; i r i~u~lJthe P K H  to ci.aiitatc i t \  

pcttbnnance. F~ourtcennlonituring wells were placed ~lowngradicntc ~ fthc P K H  LO cxpand 

cnverage o f  the existing ~nonitrwingwcll nctwwh, both horizontally and 1-er-ric:dl~j.The 

r-cniaining two monitoring wells wcrc pl:~ccd L I ~ ~ I - a d i c n tof' the PRB t o  tlcrcrrninc ttic quality 

ofgroundwater cntcring Ihe PRE.  



A relalively low p ~ r n d w i i t c rsecpagr: velocity found rm site. ci~u.;ci! by the 
aquifer's rclalively low hycil-aulic ctmduclivily; 

Installation ol'the PRN within thc misting contaminant pluitlc; anti 

Lack of 5ignificmt recharge both ilpgrad~entand dc~wngrad~entof the PRK duc to 
the building\ and a \wc~ater ip , i rk~ t~gl o t \ .  

The possibility that the PRB is receiving and ttcating gri~untlwarerf r o ~ i ~both 
upgradient and ilowng~-adientof' thc PRB and i q  ?t.nnsr-riittingtreutul grt)u::~!~.;~ter  
to the aq~~i l .cr:it thc s t ~ ~ ~ r h c r nend o f  tllc PRt3. 

To date, groundwater cont;tining VOCx above Ihc Site 49 groundwater KGs tiah l i u ~~'tligr.,ltcd 

outsjdc the Site 49 C i M L  bounrlxy.  l,C:C/IC'h are i n  p l ~ cfor  Zonc 3. ini*luciinz tllc Sirc -4L j  

excepted subparcel. The Air For-cc has rchinud rights iinilcr the 55-year lciliy-tci.111]case OII  

t t ~ c  propcrty which irlcludes cs tah l ihncn t  ol' [ , I :C ' / l l :  mcasurcs. Thcw h;l\.c h c c ~  

implcrncnted, including a CM% prohibiting usc of groundwater, a I ! l U  prohi l ) i f i~l~both 

residential use a n d  cs tabt i . ;hent  of child care hcilitics, play~sr>uncl\ os 

clcnientar~//second:~ryschools. Thc Silc 40 GM% is an ASN requiring concurrence t ' ~ - t n ~ttlc 

Air Force for any de\;t.inpment w!itl~inIhc GM%and spccil'ically prohibit\ ;tn> ac[ii.iry t t u t  

c o u l d  disturb origc~ing t-criwclic~. Thc onpt1in.q L I W  of thc ptopcrl!: conf'orm-. \ { . i t t i  rht. 

~.cstrictionsof thc C:KL ;mcl this is not cupcctcd to chi~ripc.The IL I IC ' / IC ' \  r c ~ l ~ ~ ~ i nprot~x.ti\.c: 

no del'iciencies have h w n  ~clcntiticit. 





7 . 1 2 .  Question A 

Question A: Is the rcmcdy functioning as intended by the decision di)curnents? 

A review of docurricnts. ARARs and thc i.ewlts o f  perfor-rnancc monitoring intliuato th;~tthe 

rerr~edyis functioning as intendcil. I ~ l i t i i ~ lsoil ~.enlov;iIct'forts rcsul~edin SOIII.C.C: r . t ' ~ i~~c t io l~ .  

The PKB is passively capturing and I'r~cilitatingreductive ilechlorinatiuli ot' conr;~minatt.d 

grout~dwater. However, f l~rtherinvestigation id gr-oundwatcr flow c h a r - a c t c ~ ~ ~ ~ r i c sin the 

immediate vicinity of the PRB is rccli~irccilo provide a cortiplete un~les~tandingot' P R B  

pert'orinance. Long-tcrni ~tioniloringh t a  indicatc that c.ont;~minantconccnttxtion.i ;Ire 

rclittivcly stable across much of thc sire, gr.iru~iJwafercontaining c.onccntr;~tiorl~(,I' VO(~', 

a h w c  thc Site 49 RCis has not rnigr;.iterl t~i~tsi i lcof the establii;hcd GhU, and rtw rnc13t I-ecenr 

,sanlpling data from Site 49 intlicatc rediictions uf'chlorinarcrl VOCs i n  sevcr;rl dou,ngr-;itlicnt 

plwne inonitoring point%. L,UC'/lC's ;uc 111aintaint.d tinil tnonitrmxl t o  pscvcnt potentially 

unncctptablc human cxposure t o  site cntitnminnnt~in g r o ~ i n d w ~ t c rand I t )  P I Y \ , C I I ~Iimd usci; 

t h a t  arc prohibited 11ndt.1thc long-tcrni [case. 

7.12.4.2 Question B 

Question R: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 

action objectives used at the timc trf'the remedy selectiun still valid'! 



Changes it1 Risk..Asscssrnent Methods: Tt~crchave hecn rio significant changes in risk 

assessment procedures. 

7-12-43 Question C 

Question C: Has any other information come t o  light that could call into question the 

protectiveness of the remedy'? 



7.12.4.4 'I'echnical Assessment Summary 

Additional investigation of the hydradic characteristics in the immedialc ~ ~ c i n i t yof 'the P R H  

should he perforniecl, to allow bctter unciersta~ldingof'groundwatcr Ilow Ileill-mil through the 

PRH and ~ L I P ~ O I . ~;\sscssIircnt o f  rernetiy perhrmancc. 

7.12.7 PROTECTIVENESS STA'I'EMKKrI' 



MWH, 2003a. Sire -19 1002 Atltil~alRcporr. (April) 



8.1 MAY 

8.2 DATA SUMMARY TARI,E 

Table 8.2-1 sur~marizcsinfurrriation in this F'ir ,eYcwrKrric/rt: Repor-r li-tr h i t c s  i n  Catcyory 7. 

Thc cnlurnns in this table include the follou~ingint i~rmation:  

Sites Included - A listing of individual IKF' sires included under the IKP Zntdsire idcntificr 

in this Five-Yc~trrRelieu1 Report. 

Site Chronology - A chronological listing of imjor doc~lrnentsassociated ~ . i t hI-crnedial 

actions performed at the sites. 

Background - Description of site 1oc;lticw and hriel' h i m r y  01' sitc xtivilics that n i q  have 

resu ltctf in the release o f  haz;udous substirnccs t o  t l ~ ccnviron tncnt. 

Remedial Actions - Uew-iptton of clemup xticm:, pertcimed at thc s ~ t c .  

Implementation of Recommendations From Last Five-Year Review Suiilitiar-y of IRP 

action\ performed during rhc I-eportingpcmcl ( ItF19 - 2003) 



. Backgro~~nclinh~rniatton: sile description, initial responses, ;md hai;is tiu- taking 
action: 

Implementation of recomnle t~da t imi'rc?m last five yeas rcvicw; 

+ Technical tisscssrncnt: answers t o  Questions A. B, and C' i n  the C'orll/)i.i~lzc~~l,si~~c~ 
Five-Yeur-Kur ic r r  C;itidmw (EPA, 200 1 ); 

+ Issues; 

Kecommendntions and fcdInw-~~pactions; 

. Protectivcncss statanlcnts; ant1 

8.4 ZONE I,  PAllLS BROOK 

8.4.1.1 Site Description 



wetland area and is carried ot'l' haw through ii culvert hcnei~ththc Spaultling 'I'urnpikc and 

cvcntt~allydischarges t o  [hc Piscalaqi.~;~KIVCI- .  

Potential sources of conta~nini~tiontill- Piiuls Brook includcrl the Paint Can Ilispowl rIrea and 

thc Hulk Fuels Storage A r m .  Thc Paint Can 1)ispol;al Area was repvrtcdly opcr-ated o\.cr it 

30-ycar period and was used lo store and clixposc of drums that containccf pilint i ~ n dpaint 

re~it iues(Weston, 1993a). An intcnsivc tei;t pit opcration, perforrncd in 1002. includcd 

rctnoval of potential contaminant sources, including gr-ossly cuntarr~inalcilsoil and crushed 

drums. Soil samples collected clirring the  test pit upcralions idontifictl 111ino1-1 t : ~ ~ l sof 

contamination in a liniitcd number oF samplcs. Conkirnin:~tioricunsi:;teti pr-imasiiy 01' VOC'.;, 

incl~tding chlorinated solvents and BTEX ct)rnpoi~ncls; SVOC's, con~psiscil o f  iou. 

conccntratlons of YAIIs and  hcn;l.oiu acicl; DIYI' rt:l:ttcd pcsliciilcs and thc twrbicitic: 2,4.5-TP 

(Silvcx); and low concentrations of TPHs. Y o  furthcr rerncttid actions i~ncierthc I'IZRC'Lr'l 

wcrc required for Sitc 44 (Wcston, 19953). 

The RFSA (Site 131 was in uycration from 1953 to 1994. Prior tu base clowrc. thc sitc 

served as the main h e 1  storage area at thc hasc for borh thc USAF and thc Nev, Har~lpshtrt .  

Air National Guard. Petroleum producl spills wcrc reported to h a w  ocuul-red at thc site 

(Wesron, 1993b). 

Pesticide compounds have been dctcctcd in Pads  Brook tbsi~ughoutthc history ot' ~noni tor ing  

this ilrainngc. Pesticides detected in Paul'b Brook may he thc rcsult of' rtwtinc r-cgular-uw of 

pcsticicics in the arca or fruni pahl operaticwl x~ivi t iesat the ~ O I - J K I C I -Civil Lngincerin_~ 

Dcpartmcnt complex. 



8.4.1.3 Basis for Taking Action 

Alt hougll Pauls Brook is lociited within Zonc I . S L ~ I - ~ ' ~ I C L 'WittCr itnil sediment r-cincdial acr ions 

;lnri sampling were separated I'rom the %one 1 ROD i n  ol-ricr to cotnplck I-cmcdial iictioris ;it 

Zorzc 1 witho~lt;i delay (USAF, 1997). A KI/tS proccss was unclcrtakcn t o  ;~ddr - txw h c c  

water and sediment within F'ads H I - ~ K ~(Wchton. 19OSh). But11 organic and inorganic 

consti t~~entswere dctcc-tcd i n  surfi~ccwater within Pituls Brook and organics; inorgmics, 

PAHs, and pesticides were detectcii in scditncnt wirhin Pauls L3nwk. The ~ ~ i t l i t sof human 

hcnlth and ecological risk asscsmicnts pel-fonned for thc €31-ooksm c i  Ditc.hes K O 1 3  (LSAF. 

1097) identified organic and inorganic: cunhtirucnls i n  d i n l e n t  within Pauls Hsook as posing 

an unacceptable ecologicd ri5k and a rcrnocl~rtlaltesn;~tivcwas identified in tlic KO[).  ;IS 

tiescri bed below. 

8.4.2 REMEDIAL/REMOVAL ACTIONS 

8.4.2.I Regulatory Actions 

Brooks and Ditches Operable Unit Record of Decision (1997): 

8.4.2.2 Remedial Action Oljjectives 



8.4.2.3 Remedy Description 

'To meet the RAOs dehcribrd above for Yituls Brook objective, a re~r~e t lyu . a h  srlcctcd u.hich 

i t~cl~ldcdthe following colnponents: 

Excavated seclirilent exceeihng c l e n l ~ ~ ~ pgoal\ from Pads  Brook t~,in\portcdoff 
hasc for trcutrtlent and/or dc\powl: 

0 Sediment and eroslon contrul during excavation. Scdiment cxaavatiori5 hackfillcd 
with clean f i l l :  

Restoration of wetland\ inlpnctccl or de\tt-oycd h j  sed~mcntexc.;ivcitlon at Pai~l \  
Brook; 

Environnlcntal rironiloring during r c r ~ u l i a loperations; and 

1,ong-term environmental nlonitoring in Pa~llsBrook, consisting of wdiment and 
surface watcr s:impling and analysis (LJSAI'. 1947). 

8.4.2.4 Remedy Implementatitm 

A remciliai action to SCIIIOVL' ~urlfi11~lin;~tedwtitlicrit 1'sorn Paul5 Brook was coml~lctccli n  the 

fa11 of 1997. The excavation lirnils for tbc rcrnoval itcticw wcre dcfined i n  tlic M~~lrlr\~r-c~ 

Brook ilnd Purr1.r Brook, Z o n ~3 I;ltrrrb.irtio~~(1116 C - ' O K S ~ I - I ~ ( T ~ O T IF.l,70rk P11111 /\dOc~101011 

(Hcchtul.  1907). E.w;c;t\xtiorl wits U O ~ I C ~ L I C ~ C ~I 11 thc tloodcd jmi~nc tc r01' t htt hrooh and 

rcsultcd in  the rcrl icn~~lof 2.132 rcinr, of scrli~~icnt(Bcchtcl. 1119Xb). Exc;~\aticrrl i n  tlic 

c l e ; ~ n r ~ parea procccduil ntitil scdirr~ent conccntrati{ms of' ;usc~iic,c;~drniulll. c.hsi>~~iii~rn. 

copper. Iex l .  nickel. zinc. 4,J'-DDD. -C,-l'-l)Dt, 4,3'-Dl)'T, ;mi ttsral PAHs MTSC hi'loir. L ~ C  

slcanup goals. 



1.ong-term monitoring data intliuatc that s i tc-qwif ic  niet;ils in scdin~entcontinue t o  be 

detected ;hove the cleanup goiils at relatively stahlc conc.cnt~-;iriiuxs. hlctaih and pericicle 

concentriltions in surface water are stable or Jccreitsing helow thc New Hamp.;hirc WQC" 

(1090), EIIV-Ws 1700 (MWII. ZOOJh). Ax ~iresult, s u r f x c  water rnt,nitor-ins \ \ 'ax r.urr~ovcd 

from the long-term monitoring program in 2003. I,i?tlg-term rnoniti~ringo f  pc.sticiclcs and 

PAHs  in sediment was also discontinuccl i n  2003. 1)ata indicated that clctrution~01' thesc 

compounds in sediment arc clecrcasirrg or below the cstahlishctl rerncc1i;d so:~Is ;mi the 

~.cniainingdetections of thcsc cornpnund:, wac concluded t o  hc the rcs~tltut' ntm-site rcl;ltcd 

activities (MWH, 3002). The Air Force rcccivccl EPA and NI-IDES concur-r-ciicc on these 

nioniloring reductions prior to n~akingtbc c t l a n p  to the long-tcrrr~nlonitosing pri)yr-am i t r  

Pnuls Brook. 

8.4.3 IMPLEMENTATION OF RECObIhIE:NDArTIONSFROM 1,AST FIVk:-Y IS,\ R 

REVIEW 

wcrc necessary. Annual cvaluatioris wcrc d s o  rccori~rmmltlrito idcntit '~oppor t~~ni t ic \to 

ref'inc long-term monitoring activitieh. 



As is described under Section 8.3.2.4 :thove, wrf'acc water nionitoring has bccn ilisconlini~ed, 

and scdimcnt monitoring has ticcn rcduccit in scope bascd on decreasing trcncls in 

concentration andlor xhievemcnt o f  rcrnccfial goals. Thew rccfuction~ in long-tcr-ti1 

monitoring are docurncntucl in :  

8.4.4 TECHNICAL ASSESSMENT 

8.4.4.1 Question A 

Question A: Is the remedy functioning as intended by the decision documents? 

T h e  rcmedy at Pat~lsBrook is f~~nctioningas inkntlcii by the Brooks 11r l r l  I)irt.llcv /<Of) 

(UShF. 1997). Thc rurnuclial action to remove contaminated scdirncnt from Pa111sL3t.troh i s r m  

completed during the fall of 1007, with excavation cuntinuing unt i l  sedirncnt coriccntr;ltions 

of arsenic, cadrniurrr, chrnrnl i~r~~,copper, lead, nickcl. zinc, 3.4'-DDD. 4.3'-f>I)I:.4.4'-DDT, 

iirrd total PAHs wcre bclow cle;~niipstancI;inl5 (HccI~tel,9 Scdirricnt motiiti.)rit~yhas 

hcen reduced in suopc (PXH.; ;mil pcsticiclcs rctnovcd ;IS rr~onitoringpasarnctcr.5I h c c a ~ ~ \ cof 

trcnds in concentration5 ~ ~ n d / o rattainnlcnt ot' c1e:lnup goals. Surface: ~i.;itei.n i o ~ ~ i t o r i n g\\.it$ 

discontin~~edduring 2001 hocau.\a rnctali; i t n i l  pesticitk cr~nccntratio~ls\\.csc ,r;~hlc ,rri~l/c,r. 

tlccrca~ingbelow Ncn.  H;II I IP \~I I -CW;L~CI.Q ~ ~ i ~ l i t yC ' I . I ~ C K ~ ; I1.01-Toxic S t ~ b ~ t i i t ~ ~ ~ .  



8.4.4.2 Question 15 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 

action objectives used at the time of the remedy setcction still valid? 

('hangcs in Exposure Pathways: l'here havo been n o  changes in phy.sic;il uonclitions. 

cxposurc pathways and lard use that would affect tbc protccliveness o f  the rcrncdy. 

Ctianges in Toxiciry and Other CJontaminant Characteristics: !Ccvlogic;il I-i~k-bnxcd 

concentrations were used to establish cleanup standards for c ;~dn~iuni .1.4'-1II)D, 4.4'-DDT, 

and 4,4'-1111E. Unlike human heal th  risk iixsessmcnrs. LiPA docs not rrcommct~clspecific 

toxicity ~rterencedose5 for- c o n s t i t ~ ~ e n t hin ec.ulog~calrisk ;~ssessr-r~cnrs.EPA ;]nil Nt1DES 

have concurred that monitosing for pesticides in Pauls Brook is n o  Iunget- u m m r c i l ,  t~ccausc 

data confirm that the cediment semetly irt Pautx HI-ookwas s~~cccssful .  



8.4.4.3 Question (.' 

Question C: Has any other information conw to light that could call into question thc 

protectiveness of the remedy? 

N o  other information ha4 heen identlf~ctit h ~would call Into que\tlon thc psc i tcc t~ \c~ic~\of 

the remedy. 

8.4.4.4 Technical Assessment Summary 

As (iesci-ihed above, the remedy at Pn111.s Brook i:, f~~nctioniiigas intcndcci. The I-cmtxiial 

action nhjectives associntecl with the scdirlmr rcrnnval ;it Pauls Brook h a w  bwn  ;~ttaincil. 

While minor changes cxist in sediment screening ilatu useti to establish scdir~~cntcIc;inup 

g o d s  for Pauls Brook, tlicsc cbat>gcs hi~venot in~pactedthe current p r o t c c r i \ - C I Sof' the  

rcmcdy. N o  changes in exposure pathways or toxicity and o the r  cor~ tm~inant character-ihtics 

are affecting the protectivcnes.; of the remedy. N o  {)the]-inf'ormatiun has heen iticnrificd that 

would c 4 l  into questinn tht? protcctivcncss of-ltlc reinedy. 

8.4.5 ISSIJES 

The scope of long-tern1 mo~~itosingL I ~Pui~lsHrook cun\rsts of' ~ d i t i i c n tmonitoring f o r  i ~ t c -

specific metals, which ut )n t~n i~cto hc detcctcd abovc cltxnup ~ o ~ l s .Sul-fi~ct.natcr 

witter wcr'c documcntccl as stithlc ut. dccrcusing. I t  is n o t  ;mtiiputctl t h ; ~ tciinc~tlntr,~tic>nsot' 



A n n ~ l a lmonitoring nf scclirncnt within Pauls Brook pnwidcs little ;ddition,d infor-rllation 

concerning remedial progrcs\ at P a d s  Brook, p v c n  rhc st;rblc na1ur.e o f  inoryanics in 

sediment. The sediment cleanup goal5 for inorg;inics wirhin P;luls Brook, and thc frccjucncy 

o f  monitoring, should bo recvaluatcd by he BC'I'. 

'The I-emedial action at Pail15 Brook ( e x m v i h o r ~{)I' sctlinwnt and long-term ~~ioni tor ingot' 

scdirrlent and s~irfaccwater) is curl-cntly protuctivc i i F  human health and t11c en~ . i t . on rn i . t~ l .and 

is expected to rcrnain s o  i n  the i'u~ure. 





8.5 ZONII: 3, MCINTYRE BROOK 

8.5.1 KACKGROUND 

8.5.1.1 Site Description 

McIntyre Brook is the primary druiniige k u l u r c  in  I)r;rinagc ,Arcs F and i s  shown in Figurc 

8 .3 -I [Bechtel, l998a). This drainage i m i t  rcccivcs surfricc water and s c d i ~ ~ i c n tfro111 the 

['lightline circa (runway and aircraft parking iiprcrn). a portion of {he f;iclil Maintenanct  

Squndron Equipment Cleaning Area (Site I I ). thc 1,ciidetl Fuel Tank Sludge Ili.;po.;al Arcs 

(Site l o ) ,  Burn Area-t (Site 72). Birrn Area-2 (Site 0 7 ) ,  Building -IlO/polychlorinateii 

biphenyls (PCB) spill and IJST site (Site 16). and a portion o f  Building 337 (Sift: 3 0 ) .  Thc 

tlpstrcam reach of Mclntyrc Brook is ii storrnwiitcr drainage clischargc point for thc clrainugc 

systenl that collects s~irfitcewatcr I-unnff f r i m  rmrst o f  the Flightlirrc runnf;i; and aircraft 

parking apron. 

McIntyre Brook extends southwestward Srom thc I'lightlinc area to Ci~-~it tBay (appi-oxi rnatcl y 

0.8 nlilcs), whcrc thc brook dixharges .  Four wcirs r ep la re  llow along thc c o u r ~ cof 

Mclntyrc Brook, with sediment clttch baxins positioned downstrcarn oi  each of thc ~ . c i r s .  

.l'hc wiilttl of thc Brook is fairly consistent ;dong i t3  c o ~ ~ r s e(IO-15-fcct) ilnd maintains ;I 

f ,, i l l' .ly consistent watcr dcpth and vclocit y (0.8 to I .O-ice1anti 0.1 to 0.18 Ft. /wc.  ~.c..;pt:cti\.cly) 

(tJS,~lF,1997). Figure 8.5- I shows the tn+jor fcalurc3 of the Mc 1ntyr.c Brook iiraina,~ > eart:;t 

and nwnitoring locations. 

'I'hc primary contaminant sourcc associulecl with Mchtyre Rnmk is h c l  related con~pounds 

t'rorn thc Flightline area. These compounds ir~cliicieVO(:'s ;mi1 PAHs. R u n o f f  collcctcd in 

thc storm drains from the runway and the aircrdt  parking apron is divt.1-tetl t l ~ r ~ i i g h;in 

c>il/watcr separator locared near tbc beaclw;trci- of' Mch~tyrcBrook. PI-ior to its di\ch;tr-gc in to 

the brook. Additionally. ;I\ Mclntyl-c Brirok Ilow.; o f f  thc baxc. i t  r e c c i ~ mrunoft' l'ro~n 

w c t l a ~ d s ,agricultural arciib, rcsidcr~rialal-cir.;, thc ro;liisv;iy. 2nd grnundwatcr ciischxgc. 



8.5.1.2 Initial Response 

8.5.1.3 Rasis for Taking Action 

t'ilthough McIr~tyrcBrook is Iocalcd within Zone 3 ,  w r f ; m  water a n t i  wiiitncnt rclnerii:tl 

x t ions  and sampling wcrc scparittcd fror~it l x  Zone 3 ROI )  i n  O ~ C I C I - to ~oniplt:tc 1.~111cdiaI 

actions at Zonc 3 without a delay ( IJSAI;, 1997I .  A RT/FS proccslz was undcrr;~kcnto xltfr-css 

sui-face water and scdimcnt within Mchtyre Gruok (Weston. 1995). Both organic and 

inorganic cunstitucntr, uxrc detccteti in surfxc water within McIrlty-c HI-ooliand org;inics; 

inorg;mios. PAHs, and pesticidcs wcrc detected it1 scdir~lentwithin McIntyre Uronk. The 

rcsults of human health and ecological alzscssments perfimicd for the K(3r.ot .d of'Dc(.i.~iotlJo t -

thr Brooks / ' i t ch~sO~PIYI /?IYUnit iUSAF, 1007) (Brooks rlrrd 1)ifcJw.v ROII) identified 

organic and inorganic constituents in sediment within Mclntyre Brook :I.; posing an 

unacceptable ecological risk and u relnetlial altcrnative was identificcl in rhc IiOD. 

8.5.2.1 ReguIatory Actions 

Thc cc,ntl-olling documents that prewlt  thc sclccted re~nedyarc clew-1hcc1 bclou 

Record of Decision for Rrooks/Ditches Oyeralde Unit (1997): 

Rcrnetiial action for Mclntyrc Brook 5vas xklrcsscd i n  the Brooks r l r l r l  I ) i ~ ( . / r t ~ sKO/) 

(LiSAF, 1997). The chosen altcrnative for Mclntyrc BrocA included ttlc ~.cnltr\.;iland <>f'f-hitc 

disposal of cnntarninatcil .;cdirncnt from the b r w k  

8.5.2.2 Remedial Action Okjectives 



8.5.2.3 Kemedy Description 

'I'o meet the KAO dcscribctl atiovc 1i1r McIntyi-t: I3rook, u remedy wi1.s ~clectcrlt\.hich 

incluricd the following components: 

Transportation and t r ea l~~ len tand/or Jispowl off-hast of c lsca\ . i~ t~dw~.lir~~cnt 
cxcceding cleanup goal5 from M c I n t y r ~Brook.  

0 Implementatinn of scditncnt an t i  erosion controls h i - i n g  cxc;i\atic)n. Sc~lin~crl t  
excavations tx~cktillcdwith clean f i l l .  

Environrr~cntalnronitoring during rct~icdidopel-atioris. 

4 Long-term c~lvironnrcntalrrlonitoring i n  McIrityre Brook, c o ~ i s i s t i n ~of ~ d i r r ~ r n t  
and surface wutcr sarnpling and analysis. 

The clcanup goals estahlishetl i n  the f lrooks  L ~ II l i t (h~2~ROD f o r  w d i m ~ n ti b . i t h i 1 1  thc 

M c h t y r c  Brook drainage are inclucicd in Tahlc 8.51. 

8.5.2.4 Kemedy Implementation 

Following rcmcdiarion of'McInty-c H n w k .  surt'acc w : w - a t ~ dseclirrrcnt s : i n ~ p l i n ~co1~~ni~~nc~c1.1  

in Milay of 1998 at thrcc pcrlriancnl ~wnitcwingsti~tions18060. 8077. ; i r l t l  t(OS7r. ;I, 4 1 0 ~I I  on 

Figt~rt.8.5-1. Cur-rently, long- tc~mniollilorily :tt Mc'Intyrr: Brook i h  pc~d'ormlcdin ;~c.c.c~l-cl;tnc~ 

with t h ~i h m b t ~ i d c. ~ [ ~ I $ / ( , L J  \vl~lt't. ( ~ I I ( !6 ~ ~ / ~ / t t / / ~ ~ i i // , o r l ~ - ~ i l u ~ /i \ f O t ~ ~ t O ~ A l , q/ ' / < / ~ i  } ' [ , ~ i r?OO.j 

l i j ~ ~ k l ! ~ '(MWH. 3 0 0 3 ~ )u n c t  c o t i 4 ~ t sc ~ t ' d i t ~ u . x triltmitoring for site s ju ' i f ' i~ .I N C I ; I ~ \ .  



1,ong-term monitoring data to date have indicated t h t r  c q n n i c  and inorganic conccntrat~ons 

in susfr~ccwater are below the Ncw I i;~i.upIlil.eWQC ( IWC)).Fnv-Ws 1700 (MWH. 3 ) O i b  1. 

As ;I resull, surface ~vater-nwniloring 01 Mclntyrt. Brook was  disctmtinucil folltrwirlg tltc hlay 

2000 sampling event. Similiti-ly. long-tcrm mimitoring clata f o r  organic and inorganic 

ct?nstitucnts in scdirrlcrlt at McIntyrc Brook indicated thar t h e w  compounils are tlcurea.;ing or. 

helow the established rcnlcdial goal,$ and thc r-csid~taldetections of t hcx  co lnpr~~~r~c l . ;arc 

bcticved 10 be the result of n twsi tc  w1;ttcif activitic.; (MWH,  2002). As a result, t t ~LPA 

recommended that the Air- For-ce disccmtinuc long--rcrrn nwnitol-ing for. scdinlcnr mithin 

McIntyrc Brook (EPA,  200?), a r d  monitoring was disconrinued i n  2003. 

8.5.3 IMPLEMENTATION OF RE:(:OILI R.1k;hL)~lTIONSFROM 1,AS'I' FIVIS-YE:AH 

REVIEW 

The first Five-Year Rc\*ic\tt Report (Rwhtel, 10CN).concludct! that the re twdy at hIcTntyrt' 

Brook remained protective of htrnlau health 2nd thc cnvironrnent. 'Ihe I-cpost rcco~nrnenclecl 

cvalurttion of concentration rrcncl.; in scdirncnt, and annual ev:~luationof'seciirncnr monitoring 

data to identify opportunities t o  rcfinc l v n g - t c ~ - r ~ ~nionitor-ing activitics. 

Annual sampling and analysis have been pctfurtncd ~ 1 s  recommended. Resi~ltso f  thc 

monitoring werc rcportccl in: 



8.5.4.1 Question A 

Question A: Is the remedy functioning as intended by the decision documents? 

Tbr: chnscn rcrncdy at McIntyrc Brook is functioning as intended by the llr+ooX.vrlrrcl Dirt,/tr.c 

K O I I  (IJSAF, 1597). In 1907, I,% 1 tons of scdimcnt werc rclnuvccl from Mclr.ltyr-tl B~-ouk 

from ncrr its headwaters to Ncwinglon I<n:d. Both .sulf;lcc water a n d  .xdirr~cnllong-tern1 

monitnring have heen discontinucii, because concentralions ot' COCs a-c tlc.crexiing or-bt:linv 

the established remedial goals and the rotmining cictcctions of t l~cseccmqmuntls arc hclic\.ccI 

to hc the result of non-site related ;~criviticx. 

8.5.4-2 Question B 

Question B: Are the exposuru assumptions, toxicity data, cleanup levels, and remedial 

action ob,jectives used at the time of the remedy selection still valid? 

Chanxt.\ in Standard\: Therc have bccn no chmges i t ]  \ tandad\ that afttw the 

protect rveness of the remedy. 



L;PA guidance. The EPA has issued several guidance documents on conducting ecological 

risk assessments since 1997. However, the ecological risk assessments that were conducted 

arc consistent with current guidance and would not resu It in signil'icant reviiiions to clean~lp 

goals. 

Expected Progress Toward Meeting RAOs: RAOs h a w  been achieved in Mclntyr-e Brook. 

Both surface water and scdirrient Iong-term monitoring have been discontinued, bccause 

concentrations of COCs are decreasing or below thc established remedial goals and the 

rcr~lniningdetections of these compounds arc believed to he thc result o f  non-site related 

activities. 

8.5.4.3 Question C 

Question C: Has any other information come to light that could call into question the 

PI-utectivenessof the remedy? 

No other information has been identified that would call into question the protectiveness of 

the remedy. 

8.5.4.4Technical Assessment Summary 

As dcscribcd above, the remedy at ~McIntyreBrook is functioning as intet~ded.The ren~cdial 

action objectives associated with the sediment r ~ r ~ ~ o v i i lat Mclntyrc Brook hsvc been 

attained. No changes in exposure pathways o r  toxicity and r)thel-contaminant characteristics 

are affecting the protcctivencss of the remedy. No other information h a  been identified that 

would call into question the protectivencss o f  the rerliedy. 

8.5.5 ISSUES 

No issucs were identified for McIntyre Brook 

8.5.6 KE~C0MMENl)A'TIONSAND FOI,LOWI!P ACTIONS 

1,ong-term monitoring hi15 heen discontlnuzti at Mclntyc Brook for all conxtitwtltc ,mi all 

media. 11 is recommended that Mclntyre Brook be rcnlovcil from f~itut'cFi Ie-Yeas Kcvlcu i. 



Thix Five-Yetrr Re~iu tvKvport  would serve the final review of rcnietlial activities at 

McTntyre Brook. 

8.5.7 PROTECTIVENESSS'TATEILIENT 

The remedial action at lMcIntyrc Brook (excavation ol'sediment and long-term nionitoring of 

sediment and surfacc watcr that has n o w  been tcrrninakd) is yrotectivc of human health and 

the environment, and is expccttsd to rcmtin so in thc f i~ ture  
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8.6 RAILWAY DITCH 

8.6.1 BACKGROUND 

8.6.1.1 Site Description 

The Railway Ditch and Flagstone Brvok rcpresent the primary drainage fcatures in Drainage 

Area J (Figure 8.4-1). This drainage area rcccives surface water and sediment from 

Idandfill-5 (Site 5) ,  Landfill-4 (Site 4), 1,andfiIl-2 (Site 2 ) ,  the northern portion of the 

Flightlinc, a portion o f  the Paint Can Disposal Area (Site 34): and a s~nnllportion of the Bulk 

Fuels Storage Area (Sitc 13). 

Flagstone Brook is thc primary stream draining Zone 1 (Figurc 8.4-1). Flagslone Brook 

originates as two cuiverts at the northern end of the Dclta Taxiwaylaircraft parking apron and 

flows northward forming the western boundary of Imdt i l l  5 .  Railway Ditch flows 

northward along the eastern bordcr of I,ancifill 5 ,  eventually joining Flagstone Hronk, 

approximately 3,000 feet north of Landfill 5 .  Flagstone Brook event~iallydrains to I.ittle Bay 

to the north of Pease. Figure 8.6-1 shows the Flagstone Brook/Railw;hy Ditch drainage area 

features and monitoring locations. 

The Brook is a channelized drainagc ditch with relatively uniform steep banks and uniform 

gradient, and contains a scrics of weir dams constructed for erosion and flood control. The 

average stream depth and width is recorded in thc Brooks nrtd Difches KCID (USAF, 1497) as 

approximately 0.75 feet and 9-feet respectively. The substrate for most of the Flagstone 

Brook is sand, cobble, and gravel: however arcas of si l t  and clay cxisr. Water velocity is 

reported as averaging approximately 0.2 ft./scc. (USAF. 1997). 

The original Landfill 5 occupied appruxirnately 13 ilcres (ctmsolidatiun of the wa5tt.s for thc 

rc~ncdialaction resulted in a capped area of appr-oxirnate[y 18.5 acres). LandTill 5 is 

burdered by Arboreturn Drive lo the north. thc Railway Ditch par;lllcling a n  abandoned 

railway bed to the east, Flagstone Brook to the wcst, the PCI1)A to the south, and the BFSA to 

the southeast. 



Landfill 5 rcportedIy was used between 1964 and 1475 as the primary base landfill, although 

sorrie disposal occurred as late 21s 1979. Most of the material placed in thc lancifilt consisted 

of municipal-type solid wastes generntcd from on-base housing, hztrrauks, olf?ces, dining 

facilities, etc. Industrial wastes werc also disposed of in thc landfill, including an  unspccifierl 

quantity of waste c~ils,solvents, paints, paint strippers and thinners, pesticiclc containers, 

empty cans and drums, anti sludge from the indusirial waste treatment and base wastewater 

trcatrncnt facilities. 

8.6.1.2 Initial Response 

No remedial action was perhrtncd at Railway Ditch and Flagstone Brook prior 1 ~ )the 

finalization of the Zm14fill5 ROD (Wesron, 1943a) and Zone I ROD (Weston, 1995). 

8.6.1.3 Basis for Taking Action 

The IXP Stage jC L~~nl&ll5 RI Rcporr arid Zorw 1 R I  Report (Wcston. 1992ir and Weston, 

1993h) were corrlplcted in April 1992 and October 1993, respectively. Thc presence of 

buried wastes and contamination in soil, groundwater, surface water, and sediment in the 

areas surrounding the landfill was docurncnted in the IRP Stcrge 3C: i~n ld f i l l.iKI Report. 

Thi s  information was confirn~cdin the %one I RI Rcport (BechteI, 1999'). 

Thc RI  Rcports identified the  following: 

Three VOCs whow concentratims exceeded the MCL4 were ~dcnt~f iedin thc 
groundwater: tctrachloroethene, trichlornethene, and ben~ene  Additionally, 
concentrations of arsenic, beryllium, chromium, and nickel cxcrrded MCI,\. 

The  hydraulic gradients across Landfill 5 indicate that groundwater flows towards 
Flagstone Brook and the Railway Ditch. These drainage ways also receive 
surface water from I x d f i l l  5 .  VOCs were detectcd in  s ~ ~ r f ~ r cwater in Flagstone 
Brook and the Railway nitch, locatcd west and cast of L,andPill 5 respectively. 

4 PAHs and pcstlcldex wr le  detected in wlirnents in Flag\tone Brook and thc 
Railway Ditch. Elevated metals concentrations were cietcctcd In thtx K~ulway 
DItch sediment\ 

,Although Flagstone Brook is located within Zone 1 and surface wattr and .;dinlent 



Weston, 1995), assessment of risk t o  human health rind ecological rccep~orswas performed 

i n  a separate KVFS process (Weston, 199.5) in order to cotnplcte rernediiil actions within 

Zone I without a delay (IJSAF. 1997). 

8.6.2 REMEDIAL/REMOVAL ACTIONS 

8.6.2.1 Regulatory Actions 

Described below arc thc controlling documents that present the selected remedy 

Landfill 5 Record of Decision (1993) and Zone Z Record of Decision (1995) 

Post-closure rriaintenance and monitoring activities at Landfill 5 are driven by requirements 

in the liandfill 5 ROD (Weston, 1993a) and on^ I ROD (Westan, 1995). 'I'hc 1,andfill 5 

ROD primarily addresses soil, debris, surface watcr and sedirncnt. The Lonc I ROD 

primarily addresses contaminatcd groundwater associated with Landfill 5.  '['he Landfill 5 ;11d 

Zonc 1 RODS included long-term monitoring of surfacc water arlcl scdiment as specific 

components of remedial action at Landfill 5 .  

Brooks and Ditches Operable Unit Record of Decision (1 997j 

I t  was concluded during the KL/t;S proccss (Weslon, 1995) that rhe cuntarr~inantsprcsent in 

surface water and sedirricnt at Flagstone Brook did not pose an unacceptable risk to hurnan 

health and ecological receptors and n o  further action under CERCLA was required. 

Therefore, the BrooksIDitches ROD is not one of the governing documents for post-closure 

care activities at Landfill 5 or Flagstone Brnok. 

8.6.2.2 Remedial Action Ob.jectives 

'['he fo'ollowing RAOs specific to Flagstorlc Brook and Kailwuy Ditch wcrc identified in the 

I,mdf ill 5 ROD: 

Prcvcrit or rriinimizc risks to cct~logicalreceptors resulting from expoxuse to 
contaminated seditnctlt in thc Railway Ditch and associated wetland.; o r  to 
contaminatcd soil and debris assnci;ited with L;lndfilI 5.  



The Following RAO.; spccific to Flagstnrx Brclok m r l  Railway Ditch w c r ~ickntit'iccl i n  thc 

Z o m ~1 ROD (Weston. 10951: 

+ Long-term i.nvironnlcnta1 rrionitwing in thc Lone to allow tlic continuecl 
evaluation of the nlagnirutle of  wntiitnination. including groundwater. ~iirfiicc 
watcr and .scclirlient wnlpling a n d  analyiij 

Surface water - Cleanup goals for surLtce water in thc Railway Llitch wer-c 
presented in thc 1.F-5 ROD. No ROD-specified clcaniip gods  wcrc i ~ s t ~ u i lfor. 
Flagstone BI-ook in either tlit: LF-5 or Zone 1 ROD ilocunients (thc Brooks and 
Ditches ROD did not identify clcnniip go:tls for eithcr strcam in Zone I ). Thc 
Railway Ditch cleanup goals are presmtcti in Table 8.6-1. 1\11 sur-fricc v,.iitcr 
cleanup gods  ucrc  b;lsccl on thc New IIan~pshiscWQC. 

+ Sediment Thc LF-5 ROD identified scdirrwnt cleanup goals for the Kiiiluay 
Ditch and t;lagstone Brook which are prescntcd i n  Tablc  8.6-2.  Sedimcnt 
exceeding thcse criteria was excavated from the Railway Ditch. 

8.6.2.3 Remedy Description 

'1'0 rneet the KAC) rlescribed atwvc for the Kailway Ditch, a remedy was .sclcctccl w.hich 

included the following cornpontlnts: 

a Long-terrn cnvironrncnlnl monitoring in the zone to nllow thc continiicii 
evaluation of the magnitr~clcof contamination. including groundu.atcl-. .;u~~l';icc 
water and stxiim~ntsampling and anA ysis. 

8.6.2.4 Remedy Implementation 



L311ring it second phasc of the Landfill 5 ~+emciiialaction. Ht'c'l~tcl~r)r~solidarccli~~Iditic)n;~i 

dchris and waste soils from LI:-6. the L:ST Fl i~ht l~ l ieilsea. Sitc 33. anct Sitc 7 2  i n l o  1.F-3. 

Following consolidation, Bechtel prcparcd t l ~suhgl-aiie and c;tppt.ti I - \\,itti ;I 

coml>ositc-bar-rier-typefinal covcr systcrn t o  rninirnix watcr infiltration ;md prcven l  conlac-t 

bctwccn Landfill debris and eilher hitman or cct~li~gicatrcccptnrs. At'te.s comptction of 

cupping, piezometers. landfill g:ls monitoring probes and vent\, and survey n ~ o n u m c n t \\i.cr-c 

irlstnlleil its spccificd in the design. This work w;is complctccl bctwccn M a }  I995 m d  July 

l096. The second phase o f  the I-cmedial action is docut~~cntcclin the I,~lt~i/fi'//.iK ~ ~ i ~ t ~ ~ ~ l i ~ l l  

;"li.lior~Kejmrr (Hechtel, 1996). 



Scdiment within Flagstunc Brook has heen historically rnonitcwed fo r  select pcsticidcs ;is 

well. I-Iowevcr, thc Air Force recommended in the 2001 H(~.vr.~t.irlcS ~ i ~ f i r r t ~1V(r t~ t - ..Seiiirtlt'rlt 

ifrid Fish Tissite Morliroritt~ Artr t i irr l  Ropor.t (MWl-I, 2002) to rliscontinuc i~nalysis 

tor pcsticides in sediment at Flagstone Bmok afrer the 2002 sampling c\.cnt. ~l'liis 

rccornrr~cndation was based upon thc assertion that pcsticides were applictl in accol-rlancc 

with ~nanufactures'sand Air Force's guicielint~s;ind col1ccntr;itions d o  nor rcprcscnt cviilcr~ue 

of a CERCLA rcleasc. Thc Air Force secciveil I:PA itnd NHDES ccu~c i~ r - r~c~ i i~o n  thesc 

reductions [olong-term ~nonitosing. 

8.6.3 1R;IPLEMENTATION OF RE~~~O1\;I%1;IENl~Ar~II~YSFROM I A S T  FIVE-YEAH 

REVIEW 



As is tlc.scrihed undcr Scction 8.6.2.4 above. the scoyc 01' surface watcr- ;11id wdirlient 

rrronitoring has been rethiccd to fi~cusmoni to r i t~gactiiities upon remaining i-ont:irnini~ntst h ~  

may he related to Lnnclfill 5 activilies. 

8.6.4 TECHNICAL ASSESSM IN'I' 

8.6.4.1 Question A 

Question A: Is the reniedy functioning as intended hy the decision documents? 

'rhc chosen rernedy a1 Railway Ditch m c l  Flagstone Brook is functioning a s  iritcnikd by the 

I,urf~!fillS ROD (Wcston. 1993). I.anclfill clcbris, soils, and seclirncnts, incli~dir~gscd i t~xn t s  

From the Railway Ditch, were excavated helween Dcccrr~ber 1993 and J m c  1006 t't-o~ti 

various portions o f  thc base and co~isolirlatedit1 L,untlfilI 5.  Post-closurc r~loniroring c i f '  

surface water and sedin~cnthas heen ctmductcd i n  the Riiilway r)itch and Flag\rt,ni. Brook. 

The scnpc of surlacc water and d i t n e n t  monitoring has been rcducerl over thc last five ycarh 

to ti~ctlsmonitoring activities directly iqmn contanlitiants potentially related to L;~nclfill 5 

ac~ivities(VOCs and sitc spccillc mctalc).  Cul-t-ently, thc clemup gou1.i for scdinie~~rare 

excccilecl for 1cad only ;it onc locb;~lion\vilIiin Flagstow B~vok.  



8.6.4.2 Question H 

Question R: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 

action objectives used at the time of the remedy sdrction still valid'? 

Chmges in Standards; 

Ncu Han~pshircWQC (En\-W\ 1700) n t x  ~ ~ s c i lto cstahlish c l c a n ~ ~ pgoal4 tor ~net,il\~n 

updated. Di ffcrencw between thc ROD-spcci fictl goals. and thc  c t l ~ ~ u ~ i tc ~ i t c r . ~ ; ~ .  

a r c  shown in the following tab lc .  

1 Clonstituent 1 ROD-Specified Cleanup Goal I Current NII Water Quality 1 

As the table indicates, the changes in critcr-ia do not  affect the protectivenc's?; o f  [he rcriltdy. 

with thc exception of thc dccrcasc in the criteria for nickel.  llowcvcr, nickel ha3 not  heen 

dctcctcd a b o ~ ethc ROD-\pecified cleanup goal or curr-cnt N c u  Hamp\htrc WQC' clirsiriy thc 

per~odof I-ecord.Concentration\ of ~ ~ l c r c i ~ r ~ ,fine, u~idrniumand copper ct~srcnrlyn~ccrthc 

ROD specified cleanup goal and would also tncct thc cur ren t  NCW Han~psliirc M'QC' 

C'onccntrations of arscriic m d  l c d  in surface watcr in Railss:ay Ditch have rscccilcci the ROD 



Chan.~esin Risk Asscssrnent Mc_tjinds~:Thc t~i~rn;r~il~ciilthrisk xisesslncnr uw cond~~crer l  

following EPA and EPA Rcgion I guidiincc. 'I'I~crc h:hs not bccri any  signlficmt chanye i n  

EPA guidance. The EPA has issucti wvcral  y i~ l a r i c cdi~uumentsu r ~c o n d u c t i n g  ecological 

risk assessments since 1097. Huwevcr, the eci)logical risk nsscssment that \$.as ct)nituctcd is 

consistent with current guidance and woi~lclno[  rcsult in significan~r.r\.isiun.; to c l c m i ~ p  

goals. 

Expected Progress 'I'owlrrd Mcetinp RhQI Thc ~-cmcdyis rrweting RAOII. I t  i h  cspccred 

that cleanup goals will be achieved i n  the f i r t u ~ c .  

8.6.4.3 Question C: 

Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy? 

No other informarlon has hecn ~dcntil'iedthat would call In lo  que\tiot~thc  pn)tcctl\cnc\s of 

thc rcrriedy. 

8.6.4.4 Technical Assessment Summary 



8.6.5 ISSUES 

The ROD specified cleanup goals wcrc h ~ s c do n  thc previous Xcw H m i p \ h i ~ - rWQ('3. The 

~~pdi t tedWQCs are less stringent than the R O l )  specil'icit ,rod> trw ;ill C'OC's \\.ith tlic 

cxccpticw of onc (nickel 1. 

Kout inc  tong-tcrrn nlonirtuin: and  1-cporting of surf'acc water and stdirncnt clat:~,hoi~Id 

continuc in accordance ~ t ' i t h;q?pr~vedplanx. K o i i t i t ~cvdtlaticm 01' long-term data shot~lcihc 

perfor-med to optirnizc lung- tcm rrlonitoring by rcducing tcdnndant data p i n t 3  and scopc 

whcn COCs do not appear to pose a thrcat t o  thc envircmrrlenr or wtlcn clcunup go;il\ ;WC 

achieved. Changes in the applicable rcguliitory standu-rls fur Flagstone E31.cmk and R;~ilu.ay 

Ditch COCs should he noted i n  futlrre long-term monitoring reports.  

8.6.7 PROTECTIVENESS S'l'h'l'EMEbT 

.I'hc remedial action at Railway Ditch and Flagstone Brook (excavation of scdimenr f r . c m  

Railway Ditch and long-tcrrn monitoring uf sediment m d  surf.acc ij.atcl.1 i s  c~lrrcntly 

protcctivc of human health anti the environment. and is cxpectetl to rcrni~ini;o in tllc t l ~ t t ~ n ~ .  

H.6.8 REFERENCES 





9.1 MAP 

9.2 DATA SUMMARY l'AR1,F: 

Sites Included - A listing of individual tlr;~in;i;gcarcas included undcr [hi. I K P  Zorlc./\ite 

iiientificr in this Five- Yc1.1,-Krl.iew h'c~pur-t. 

Site Chronology - A ctm)noliyical listing O F  rrlajor documetlts associated ~ v i t hrctiwcli:~I 

notions pcrfvrrrwl at the sites. 

Rackgrnund - Descriptiiin of ~ i i clocation and brief hi?,tory uf site act i \ , i [ ic  111at1i1ay iiiivc 

rcsulred in the release of hazardnus substances to the environment. 

Remedial Actions - 1)escription of clcanup actinn.; pertorrrled at the sitc. 

Implementation of Hecommendations From Last Five-Year Kewim - Sutnnr,lrq ot IKP 

, t i tmn \  pertorrned during the ~ c p o r t t ~ i gp c ~]oil ( I000 7001). 



Recornrncndations and followup aclions; 

References. 

9.4 ZONE 2, PEVEHLY DRAIKA(;E SYS'TEM 

9.4.1.1 Site Description 



t;irc Department Training Arcii-l was thc main fir-c traitling arca hetn:ccn 1056 and 1961. 

Thcrc arc no obvious cfrainage palhwilys from thii; site ; m i  precipitation has  hccn ohst.r\~cdto 

1.apid1y infiltrate through thc ccwsc-gsaincd surfricc m i l s  Bcc t ~ l .ICIW1 .  

T h e  Munitions Maintcn;mcc frcn cunt~iincci a w c a p o n ~htoragc arcit. tu.0 IiS.7-5. ;m11 ;I 

gasoline US'I'. Closure activities at the site incl~tdcdrer i~owlof' the I!STs (Hcchtc t ,  1998). 

Constri~crion Rubble Ihtrnp-l served as soil.s horrow arcs 2nd ;is :i dispos;d sitc for 

construction debris (concrcre. asphdt ,  wood, trcc s tu  tnps. htush, and wrap  n~etnl) .  

Investigarions at thc site did not scvcal the prcsctlcc of cor~ti lu~in~tntsoilrcc al-cas ;it the $ire 

(Wcston, lC19J). 



9.3.1.2 Initial Response 

4.4.1.3 13asi.s for Taking Action 

However, ;L limited ccolugical risk was t'ouncl lo be posed by sedirncnt in the drain:tyt.. The 

ecological risk assessment (ERA) conclucied there was a poientisl f I. hiirriif'ul c t ' l k c ~ it o  t h e  

Heltccl Kingfisher from ingestion of contaminated fish. 'I'he ERA itidic.;itcd t t ~ ~the pott'nti;il 

risk to the kingfisher was primarily associ;lted with ingestion o f  fish ct~ntar~lin;iretlit,itli ~ i n c  

and arscnic from Stuhhs Pond (1orrnc.t-ly Bass Pond) (Weslon. I Fish ingc..;tc.d t i .om 

both C!pper anti I ,uwe~-Pevel-ly F'onds contributed lcss than 10 perc.crlL IO rhc cur~iiili~tivc 

tlmard incliccs (Wcston, lC193). Fish t i w ~ csampling was performed i n  I002 i lirriitc*ill. 1006 

and 200 I . 

The ROD concluded tha t  hccauxc oi' thc limited extent and n~agnitr~iiclo f  c.or~larl~iniiti(,n.and 

t h e  pc}tcntial greater adverse irnpaci that would he caused b y  escavatic.m of' thc wl inwnt ,  no 

remedial action wax propoxd  othcr than rnrmiloring of  swface water, wil i r~~cnt .anti fish 

tissue in ttic drainage. 

Ttre ROD also adtlscscd the prcscncc 01' peslicidcc in thc dl-liir-ri~gca l u  seiliri~cnt. I t  U Q ~  

concludccl that the pesticicles ucrc the rcwlt of hascw iclc ,~pplic;itiona 1 ~ 1i\.et.c: not L I I C  I . C \ L I I I  

of ir C'EKCLA-rcgulareit I-clexsc:. H C ~ ; L L I Wot' t l i i h ,  111) cleanup p d x  t01-~lc\ricidr.;111%OIIC 2 

xciti mtlnrs were nweswr-y. 



9.&?.I Regulatory Actions 

%one2 Record of Decision (1995) 

'I'hc Zortc 2 ROD (Weston, 190.5)concluded tliat hccausc o f  thc lirnitcd cxtent it11il ni;iyiitirdc 

of contamination, and the potcntiirl grciitcr advcrce i~npacr that would he c ; ~ u w i iby 

c x c n v a t i o ~ ~of the sediment. n o  rernctiial action was pi-oposed othct' than rnot~itot-inyof' 

s~irfacewater, sediment, and fish tissue in tbc clr.ainnge. 

9.11.2.2 Remedial Action Ohjectivcs 

The % o ~ ~ c2 ROD (Weiton, 1995) iclcntif ~ccltbc follov, ~ n ggcricral Zonc 2 RXO\  I-clevatltto 

the Peverly Drainage Sytcrn: 

Surface water and sctiimcnt - Monitoring o f  surface watcr and scdittlcnt q ~ ~ a l i t y  
over time in tJpper and Lower F'everly and Hass Pnncls over titnc (Wc\ton.  1995). 

The cleanup goals es~iblishedin thc Zone 2. ROD for surfilcc water and st'dimct~tu.ithin the 

Ycvel-Iy Brook drainage arc includcd in 'I'ahlc 9.4- 1 and Tttble 0.4-2, ~ - c s p c c t i ~ . c l ~ ~ .  

9.4.2.3 Remedy Description 

9.4.2.4 Remedy Implement at 'ion 

Sut-facc water and sedirlient nlonilosirig is perlot-r~ied~rtinui~llyar a 1otal ot' niilc ~ ~ i p l t .  

stations (24-815. 24-8014. 24-80 15. 74-XO l h. 24-80 t 8, 24-80 I!). 23-8[.)08. 3 l0.i.-\. ; in t i  24-

K 105j. The monitor in^ of' \itrf'aue walcr- ;lt sl,lljons 24-80 14. 23-XO I i,24-80 I (3. 2 i K O  I X. 1.1-

K O  l i ) ,  73-8008. X 103A. ;ind 24-8 I05 sali~l 'icsIhc r-ctp~ircrnc~~tsot- thc I.ar~clt'ill I Ci.111'. 



Scdirrlent at Pcvcrly Brook and CTppcr Pevcrly Pond ha.\ hccn historically monitvrcd for-

organics, inorganics and pesticides. Cur-rently, sedimellt within thc Pcvcrly Brook tir;~inage 

is rrlonitot.ed for site speci t'ic metals {;irscnic. le ;~l ,nickel. and zinc) and pe\t icicles ; i ~hclect 

locations as specified in  the Krrvwlide . S t i ~ , $ r t ~ rbVfirt>)-i~ t i t lSer1irrrr)rtt i.on~q-Tcr-r~tMor?itor.irr,q 

Plmr Yc'clr- 200-3 Upltrro (MWII, 2003ii). The pcsticictc conipoundh -1.4'-1)DI and 4.4'-

DDE continue to he detectcd within scdimcnt t.oin Pcvcrly Brook drainiyc. Si te  spccilic 

metals have also been cletucted above [he ROD specified cleanup goals trw Pcvcrly Brook 

and Peverly Pond during recent monitoring evcnts. 

Fish tiss~iesampling was perront~edin 1002 (limiicd,). 1906 m d  2001. Thc I-csults o f  tht: 

niost recent fish tissue sa~nplingindicated hotb inorganics ;mil pcsticidcs present within i ' ihh  

tissue in the Peverly drainage. However, zwitution of the ciatit inclicntccl ucc~logic:tlril;iis tillc 

to site-related contaminants arc: likely significmtly Icss thiin cxtirnatcd i n  the Zonc 1 ERA i l l  

1993 (MWH,  2002). Aclditionaily, no hu~iiimticdtb risks were irientifietl it1 thc iriirial r.i>k 

assessnlent and ci~rrentlyno cons~t~nptionof fish from rhe drainage areas occur\. 



'I'lie scope of  sur-face water and scclitncnt r r roni~c~r ingwas re i l t~c~ i lin 2003 ro focus 

nionitoring u p o n  conraminants dircctly rclatcil t o  Zone 2 ;~ctivities. Surf~iccwater ancl 

scditncnt monitoring was rcilucccl fro111the analysis of a11 n~ctalst c r  r~ionitoringf o r  a s i ~ c  

spccific list of rnctitls. Aclditiondty, sediment nmnitiiring lbr  pexticitlcs in Puwrly Brook 

wiis eliminated at some l o c ; ~ t i ~ n swithin the prograni. hut continues lo  be pcrtijrrnecl at 

s;~rnplestations 24-80 14, 71 80 15 and 74-80 19. t ~ v a l ~ i a t i o t ~{!I' the rllo.;[ reccnt fihh tissue 

data indicated ecological risks cluc t o  sitc-rclatcd ci~ntarnin:mrsarc likcly signit'ic;intly Icss 

than estimated in the Ziwc 2 ERA in 10'9.7. 

9.4.3.1 Question A 

Question A: Is the remedy functioning as intended by the decision dr,cuments? 



9.4.4.2 Question 13 

Question R: Are the exposure assumptions, toxicity data, cleanup levels. i ~ n drerrledial 

action objectives used at the time of the remedy selection sti l l  valid? 

Surface Water. Cleanup gods f o r  surf;~cc w u k r  were hasetl c l n  AKXK, ( c . y . .  New 

Hampshire WQT (Env-Ws 1700) (arsenic and zinc) and background v;iliie\ ( ; ~ l l ~ n i i t ~ u r n ,iron, 

Icad, mangmcsc).  New l l a tnpsh i rc  WQCl h;ivc bcen revisctl since thc tirric 01' thC ROD. irs 

shown helow. 

-- -- --- - - --- .-
I 

konslituenl Goal k & e n t  N e w  Hampshire 



9.4.4.3 Question C' 

Question C: Has any other information come to light that could call into question the 

prntcclivcness of the remedy? 

N o  other information has been idcnti i'lcti th;ll wo~rldcc~ l linto quest ion thc prokctlL cnt.\i of 

I hc remcciy. 

9.4.4.4 Technical Assessment Summary 

As dcscribcd above, the I-ernetly at Pevcrly Brook is f~~nc t ion ingas intcndeti. -I'ht. Zonc 2 

ROD rcquircd nu further action other than tniinitr.rr~ngof surf i lce watcr, sectimcnr. a n d  fish 

tissilc in h i s  drainage. 1mng-term motlitoring o f  surface water ilnd seili tmCn t hiis heen 

conductccl in  Peverly Bn)ok s l r u  the adoptinn o f  thc %orw 2 KO11 rnectiny tht- KrlO 

estahlishcd for the drainage area in the %ow 2 K O I I .  While AKAR ch;mgt..; c u ~ i tfor. iurf';icc 

water in Pcvcrly Brook. these changcs hxve not irnpacted the protectivcnc.;~01' the retnc.dy. 

No changes in exposure parhw:rys or  toxicity and other contm~inuntchar;ictcri\tici, art. 

all'euting the protectiveness 01' thc rcti~cdy.No other inCornlation h;~sbecri i~lcr~til'ictithat 

would call into question thc pro~cc.tivcnessof thc rcrncdy . 

9.45 ISSUES 



The remedial action ilt Pcvcr ly  Brook (long-tcrm monitoring of sedi~nent; ~ n dwt.l';~cewater) 

is currently protcctivc of humm health and thc environment, a n d  is cxpcc~cdt o  re~nairiso in  

thc fi~turc. 

9.4.8 REFERENCES 





Y.S.2.1 Site Description 

'l'he headwaters o f  Grafton Dilch arc locale(! atfjaccnt to Tbc Jct Engine 'I'tw c'cll (SiLc 34). 

Thc ditch is an opcn surface drainage for i~pprr~xin-~atcly700 feet u n t i l  i t  o n t c ~ ' x;I htOl.111 drain, 

This portion of t h e  ditch is rctel-I-cdt o  as  IJppcr Grafton Ditch. Surface watcr. tlo\\.s t h m ~ g h  

thc storrn drain system f o r  apprnxirnatcly 3,000 lkct tmlil i t  discharge, to another opcn 

surface drainage east of Grafton Drivc. Thi5 portion o f  thc drainage is refttrl-ccl t o  a, I*c)\i,er 

Gritftt>~-rDitch. I ,ewer Ciral'ron ditch ctmvcrges with t lndgsorl Crcck upproxi r ~ a t c l y500-fecr 

west of I .andfill h and thcn f lows cast and cvcnru;llly dischargc> t o  thc Pih~i i t~ lc l~~aKi1-cr-hy 

the way of North Mill Pond. 'The (inifton L l i t d ~sitc fo;r[~~resand lr,ng-tcrrll riionitoring 

locations are shown in Figure 9.5-1 .  

Landfill 6 reportedly rcccivcd dorlieslic ; ~ n dinrlustrirtl solid wastes during thc l97O's. .t'hcsc 

wi~stesmay have also included spont paint thinners and snlvcnts (Bechtel. 1007). Thc 

prini;iry conturninants idrntificd at Liinilt'ill-h wcrc ar-ornatii: hylrocarbon\ IH'I'I:X a n d  

tlichl(>t-obenzanc),PAt-is.TPHs, and rl~ctals[Weston, lY95a). 



9.5.1.2 Initial Response 

9.5.1.3 Basis for Taking Action 

The R1 report fur ZOIK3 was coriipl~tcd i n  Scpt~11lherI903. The RI doctin~cntcclthc 

prcsence of buricd wastcs and contaminatio~i in soil, grcwndwater.. surl'xe u.atcr and 

seclirncnt in thc arcas s ~ ~ n o ~ ~ n d i n gI.:lndf'ill 6. Both organic and inorganic u o n r a ~ n i n m i su,ere 

detecled in surface water and scclinrcnl w i h i n  the Grafton Ditch drainaye d u i - I I I ~R I  

activities. 

9.5.2 REMET)lAIJ/KER.lOVAI, ACTIONS 

9.5.2.1 Regulatory Actions 

Zone 4 Kecord of Decision (1905) 



%one3 Record of Decision ( 1995) 

9.5.2.2 Remedial Action Objectives 

c Protect tcnlogical rcccplors I'rom direct contact \.viIh. o r  ingestion of .  scd~mct l t  
containing w n t i l t n i n a n t  at cuncentratiuns chat may prcwtlt  a potcnti:d 
unacceptable r i 4  iWcston, 199%). 

Y .S.2.3 Remedy Implementation 



Long-term monitoring data t o  dale indicxte thiit n o  occurrences ofVOC's cxcccding the NCM. 

Himpshirc WQC have heen I-eco~dcilin t hc pcri~)iiof record (MWH. 7OO3b ) .  Sevcr;d ~-nct;~ls 

ialurnin~trn,herylliuni, c;ldrniun~.ch~u~niurn,cilppcr, iron, lead. nickel and ;. inu) ha\.c been 

detected above the Ncw Har~ipshircWQC1 during rccetlt sarr~plingevents (MU'tl.2003h 1. 



Ttlc scope of surfacc watcr and sedimcnt mili~itorinywas r-educed in  2000 mil ayain i n  2003  

to eliminate redundant data points and to f ixus nlonitoring upon cont;min:rnts mo\t lihely l o  

hc dircctly relatcd to Landfill 6 activitic5. Sutf~icewater and scclir~lc.nt ~ ~ ~ o n i t o r i i i ~\s.as 

eliminated completely at tocations 20-8 10,  3 - X O Y  and 10-8185. Secliruent ~nunit{)l-irtgw :js 

clirninatcci at location 30-813 I .  Surface bb~itcrccminues t o  be rnonitcv-eili i ~loc:i~ion.;20-XO8. 

20-8 131 .  and 20-8 133 (Figure 9.5- I ) .  

9.5.4.1 Question A 

Question A:  Is the remedy functioning as inte~ldedby the decisiun documents? 

The chosen rernedy for. Grafton Ditch IS functirming as intendccl hy [hc / O H P  .3 ROD 

(Weston, 199%) and the % o w  J K O ! )  (Wcston, 199%). Sediment crxc.cci!i!?g !!x Z!)I?L'3 

ROD clemup goals f ; ~suditricnt wa:, rrrnovzd frorn Uppcr Grafton I Iircli hctu ccn 

Scptcnlbcr and Dcccrnhcr 1996 (Bec htel, I lIOXb j ,  and t~la~cri;~lhf ' l - c m  I .;tnrli'ilI h \wrc  

excavated and removed hetwrcn 1905 mil 1906 {Bcchtel. 1097). Lot~g-tci-r11il~onitot-ii~got' 

sur l 'xx  water and sedimenl ha5 been cond~~ctcdi n  1,owcr Gruf '~onDitch t o  n1cc.t thc KX(.)s 

f w  surface watcr and scdirncnt c s ~ h l ~ s h c t lin thc h i r e  4 ROD. Thc scope of wrf;iCc. v,arc~-

and sctlirnent monitoring u, i ts rcrl~rzciiin 7000 ;1n11 again in 2003  ro clinijll;itc rciluncl;lnt i l ; l t ;~ 

points and to focus monitoring upon ctmtmin;inls ciil.cctly rclarccl 10 I.;indfill I-, ; i i . t i \ i r i t . \ .  

(VUCs m d  I I K ~ ~ ~ s ) .ill1 s c i l i ~ ~ ~ c n l~~ io t~ i lo r i r~gii'iIS i[ iscoi~tit~~~ciI111 200.3. I ~ C C ; I L I W  ~ C I I I ; I I I I I I I ~  

wnccntrations o f  COC's wet-c not bclicwcl I{> 1~ rhe rcwlt of  Litndt'ill 6 ;rc~i\ . i t~c\.  



9.5.4.2 Question B 

Question B: Are the exposure assumptions, toxicity data. cleanup levels, end remedial 

action objectives used at the time of the remedy selection still valid? 

C'hanges- in Exposure Pathwavs: 'l'hcrt: have bccn no chitnges i n  p h y  ici~l conifit ions ,  

cxpnsurtl pathways i~nciland use that would affect thc prolecliveness of tllc r c ~ i i c d ~ . .  

Changes in Toxic i ty  and O t h e r  Clont;tmin:rnt_<~I~;iractqistics:Risk-bused cleanup g o i d  Lvcrc 

not established for the sires; therefore. thctc havc tlcCnno changes jn toxic i ty  or contarninanr 

ctmxteristics that would affect thc pt'otcctivuncss ot ' lhe remedy. 



4.5.4.3 Question C1 

Question C': Has any other information come to light that collld call into question the 

protectiveness of the remcdy? 

9.5.4.4 Technical Assessment Summary 

As dcscribcd above, the remedy at Ci~;~ft(ltlD i t ~ l lI S  i'unclioni ng as intc nclccl. Sedi nient 

exceeding the Zonr 3 KCZL) olcanup goals was removed f r m n  Uppcr Grafton 1)irctl. and Ion;-

t c m  nmnitoring of surtrtcc watcr itnd xedimcnt has hccn conclucred in I.o\tfttr C;~-aftonDitch 

to mcct the RAOs  for surf;^^ water and scdirrienl est;thl~sheil in thc 7onc 4 ROII. 8 1 1  change.; 

in exposirre pathways o r  toxicity and olhet- oclnta~ninmtuhnrncterisl~cs;ire i i f fcc t in~the 

PI-utcctivcncssof the rcmcdy. No other inform;iticm has been ictcntifittl that ~ . o u l t ici1I1 into 

cluestion the protectivcncsh of' t h c  I-en~eily. 

9.5.5 ISSUES 

N o  issues were identified for Gtxt'tnn L3itch. 

9.5.6 RECOMMENDATIONS Ah11 I'O1,LOW'tTP ACX"0NS 

Thc  remedial action at Grat'ton D i ~ c h(cscavarirrn of' icciirrtwt mil long-tct.111111crnito1-in2of' 

scd i~nc t~ tand surLicc n.iitcr) i h  currently prntt.cti\.t. t ! t ' hu r l i~~~hc;~lthand thc cli\ir.cir~~lii~llt,; ~ c I  

is cxpcctcd to rcrnain iri ttic t'utur'e. 





9.6.1.1 Site Description 

Virtually all o f  Site X i\ c-ontaincil i n  the Pickcring Hmnk tln~inage;!inwc~-cs.~t ik  .-~-~ipcc!t.d 

that groundwater from Sitc 8 disch;u.gcs into the Knights Brook drainage. ,Acc~o~diny 1i1c 

,Sire8 K I I O  (Wcston, Ii104), cis-1.2 ilichloroctht't~c{cis-I .7-DCE-) anti ' I 'VE cr-c rl~tc!cti.clin 

sut-tacc water at Knights Brook i111il in Site 8 bcilrock wclls, locuterl upgradient o f  thc t i rook.  

The pl-cscncc o f  t h e x  contaninant:, has heen ; ~ t t r i b ~ ~ r r i ito past activities coniiu~~rcilat S ~ t c8. 

Site 8 w:rb operatcci as a f i re  training arca fro111 1'16 I t o  1988: two fo1.111~1.h u s n  CII.C;I\ ;ISC t hc 

prirnary contarnin;inl source a l m s  within Iht: hit('. I k f i m  1971. n~ ixcdu . ; ~ \ t c *oilh. \o l \ .cr l t \ .  

uid  1C1c1,~were collcctccl t'rirm v u - i o ~ ~ slocat ions ~ c s o s sthe hasc ;mil Pi~sncilat Sirc 8 , I \  one 

~nethoilal'disposal. Bunl ing  proceclurch in\illvi.d s a t u r a l i n g  tlw hurm pir n 1111 n ;~[L'I., ; l l ~ i l  



9.6.1.2 Initial Response 

9.6.1.3 Basis for Taking Action 

In 1983, an IRP Ptiasc 1 Prc?hlern Identif'iciition/Rccords Search was conduuted ;it Pcasc 

AFR. 4 s  a result of thc Phaw I rcpoi-t and s~rhscqucntprehul-vey work. a K I  u . a  i~r1rlductcti 

at Sitc 8 in accordance with C'EKCLA rcq~rircnlents(Weston, 1992). l 'he invcxtigar~onu.a\ 

cond~rctedin  three stages f r o ~ n1984 to 1992. Thc I-? I idzntificd areas of' ircc-pt~ahep~-c>cli~ct, 

soil, and groundwater contarnination al Sitc 8 .  Pcsticicles, PAI-Is arid rnetalt; wc,rc dctcctccl in 

Pickering Brook anti low levels of VOCx and F'Atlq wcru dctected in (hc scciimcnt I'roitl 

Knights Brook (Weston. 1 iY.U). 

9.6.2 REMEDlAI, /RE~lOVM,ACTIONS 

9.6.2.1 Regulatory Actions 

Described below are the contrnllilig docun~entstlliit pi-escrit the sclccted scrncdy 

Site 8 Record of Decision ( 199.1) 



9.6.2.2 Remedial Action Objectives 

Prevent discharge ofucwtarr1in3krf g rm~ni t~~ .a tc rto xurf;rce u,atcr boriics w11cl.c i t  
may present incrcuhed risks to humat) hcidth and thc e n v i r o n l w n t .  

9.6.2.3 Kemedy Description 

9.6.2.4 Kemedy Implementation 



Sitc spccitic nlctals (nlcrcury, nickel, lead. m d  zi t~c]have been t ietecrtd ahtric N O A A  LR-L 

virlc~esat. LL frequency o f  approxilnatcly SOf$ 01- Icss during thc pel-id o f  rccosd (MWH, 

2003bj. The Air Forcc rccornrnended the cesratintl of scdirnenl sanlpling for SVOC's within 

Pickcring Hrook (27-8026 ;mcl 27-8027) i n  the 2001 Arinrtcll Rtyorr (MU!!1. 2002  ) .  Thc  KPA 

ancl NI-IDES approvcd this rectmrnendation i ~ i ~ c lscdirr~cnlmon itorins M ah disconti nirecl at 

Pickcring Brook bcgir~ningin 2003. 



9.6.4.1 Question A 

Question A: Is the remedy functioning as intended by the decision docunwnts? 

9.6.4.2 Question 1% 

Question H: Are  the exposure ;~ssurnptions,toxicity data, cleanup levels, and reriiedii~l 

action objectives used at the time of the remedy sclcction still valid:) 



change i n  EPA guidance that corrlil rcxult in significant ~ w i s i o n sto calci~latcilcleanup ?oat\.  

TIE LPA has issued several guiclmcc doc~mlentso n  cantlucting ecological risk as'sc.;.;nwnt.s 

since 1997. tlowcvcr, the ecological risk iwwsrucnt t 1 i N  was conductcci is con.;iitc.~~t\+.it11 

current guidance and would r io t  I . C ~ L I ~ ~in siyif'ic;mt i.cvisicms t n  c l e a n ~ ~ pgoal\. 

Exyectcd Progress Toward ~VcctingRAOs: h0 xpcciflc surface water 3114 scdirricn t KAO3 

LVCI-c chtablished fm- Yickering ; i r d  Knights Brook>. The Site X gro~~ndw;ltcr-RAC) to prt:\.crlt 

discharge to surface water i h  hcirlg r r ~ tanti i s  cupcctcd to he rnct in Lhe fururc.  

9.6.4.3 Question (I 

Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy? 

9.6.4.4 Technical Assessn~cntSummary 

As described above, t t ~rcmccly at Knights anti Pickcring Brooks is t'i~ncticming;I> i~~tcnticcl 

Monitoring of surt'r~ccw;ltct. a r d  .;cdin~cnt;it Knigtlts anc3 Pickcring Hmoks is pCri'c~t.n~crla s  ,I 

constituents have rur-cly hccn rcpot.tcil nhovc cw~upal.i>oncr-ire ti;^, inclic;~tinglittic i n i p i ~ c - ~t o  

to hu~.fr~ct:untcr i b  kcins illcr ;mt i i  c spe~ tc t lro t7c I I I C ' ~i i i  1116 ~ ' L I ~ U S C .N o  i ~ h c ~ ~ -ir l t 'os~i~;~[i~ui 



9 . 6  ISSUES 

9.6.7 PROTECTIVENESS STArI'li;MENT 

1,ong.tcrnr monitoring of Knights and Pickcring Brooks indicates that ~ h crcriicdial activiti tx 

pcrfonned t o  date at Sitc H have bccrl protective of h m a n  health and the environment  rclirrcil 

r t )  po~cnt id~ X ~ O S L I I . C S  to s i i r f ~ x ~water i t r d  s d i n ~ ~ n tin t h c w  clrainagr arc;li;. This 

prolcctiveness is expected to cor~tinuein thc  f'uti~re. 
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TARGET SHEET 

THE MATERIAL DESCRIBED BELOW 
WAS NOT SCANNED BECAUSE: 

( X X )  OVERSIZED MAP 

() NON-PAPER MEDIA 

0 OTHER: 

DOC ID: 65334 
DATE: September, 2004 
TITLE: GROUNDWATER CONCENTRATIONS EXCEEDING 

ZONE 3 CLEAN UP GOALS 
DESCRIPTION: FORMER PEASE AIR FORCE BASE, 5 YEAR 

REVIEW REPORT 

THE OMITTED MATERIAL IS AVAILABLE FOR REVIEW 
BY APPOINTMENT 

AT THE EPA NEW ENGLAND SUPERFUND RECORDS CEh'TER, 
BOSTON, MA 
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SITE 73 CHLORINATED Je5, 229 

VOC PLUME 

01 9 2 4  
1471e7497 

7799 e r5r 

LOWER SAND OVERBURDEN MDNlTORlNG K L L  

UPPER SAND OVERBURDEN MONITORING WELL 

SHALLOW BEDROCK MONITORING WELL 

DEEP BEDROCK MONITORING WELL 

HYBRID MONITORING WELL 

I.OWR SAND OVERBURDEN PIEZOMETER 

UPPER SAND OMRBURDEN PlEZOMETtR 

OVERBURDEN PIEZOMETER 

OVERBURDEN MONITORING L L L  

MONITORING K L L  

FENCE 

ROAD 

DRAINAGE DITCH/STREAM 

1.  PLUME BOUNDARY IS APPROXIMATE AND IS BASED 
UPON CURRENT DETECTIONS OF CHLORINATED VOCs IN 
ROUNDWATER. PLUME BOUNDARY DOES NOT REFLECT 
EXCEEDANCES OF APPLICABLE NEW HAMPSHIRE: AMBIENT 
GROUNDWATER QUALITY STANDARDS. 

5 - YEAR REVIEW REPORT ~ 
FORMER PEASE M B  1 

PORTSMOUTH, NEW HAMPSHIRE 

SlTE 73 CHLORINATED 
VOLATILE ORGANIC COMPOUND 

GROUNDWATER PLUME 
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130 
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229 

BLDG 
35 

LEGEND 
LOWER SAND OMRBURDEN MONITORING WELL 

UPPER SAND OVERBURDEN MONITORING WELL 

SHALLOW BEDROCK MONITORING WELL 

DEEP BEDROCK MONITORING WELL 

HYBRID MONITOR~NG mu 
LOWER SAND OVERBURDEN PiEZOMETER 

UPPER SAND OVERBURDEN PIELOMETER 

OVERBURDEN PIEZOMETER 

OMRBURDEN MONITORING WELL 

MONITORING mu 
FENCE 

ROAD 

DRAINAGE DITCH/STREAM 

15814 1 TcE 1 1
cis 1,2 DCE 

5815 TCE 

* MILL ID ANALYTE CONCENTRATION 

5813 TCE 10 

NOTES: 

1 .  PRB - PERMEABL TlVE BARRIER 

2. TCE - TRICHLOROETHYLENE. 

3. VC - VINYL CHLORIDE 

4, cis 1,2-DCE - cis 1.2 DICHLOROETHYLENE 

5. ALL CONCENTRATIONS ARE IN MICROGRAMS PER LITER 
( P S / C ) .  

6. J - DENOTES THAT THE CONCENTRATION IS ESTIMATED. i 
7. NHAGQS - NEW HAMPSHIRE AMBIENT GROUNDWATER 

QUALITY STANDARDS. 

6 - YEAR REVIEW REPORT 
FORMER PEASE M B  

PORTSMOUTH, NEW HAMPSHIRE 

SlTE 73 CHLORINATED VOCs 
EXCEEDING APPLICABLE RESTORATION 
GOALS DOWNGRADIENT OF THE PRB 

0 50 100 
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~ m ~ m ~I"_~T4 7 J  ,cis- 7.2-DCE 576 612 890 290 240 J 
WNYL CHLORIDE -- -- I J  1 . 7 J  

mMN1 ZWE 
i 

,/' 

LEGEND 

@ LOWR SAND OVERBURDEN MONITORING WELL 

UPPER SAND OMRBURDEN MONITORING WELL 

SHALLOW BEDROCK MONITORING WELL 

DEEP BEDROCK MONITORING WELL 

HYBRID MONITORING WELL 
LOWR SAND OMRBURDEN PIEZOMETER 

UPPER SAND OVERBURDEN PIEZOMETER 

OMRBURDEN PIEZOMETCR 

OMRBURDEN MONITORING W E L i  

MONITORING WELL 

FENCE 

ROAD 

-- - - DRAINAGE DITCH/STREAM 

r r / 9 9 d L 4 P J Q & l / & ? r l / o J  

cis- 7.2-DCC 62 J 
WNYL CHLORIDE 0.61 0.6 J 0.34 J 

NOTES: 

1. -- IN RESULT BOX INDICATE: ANALYTE WAS 
NOT DETECTED. 

2. J - DENOTES QUANTITY IS ESTIMATED. 

3. ALL. CONCENTRATIONS ARE REPORTED IN MICROGRAMS PER LITER (yg/L). 

4. PRO - PERMEABLE REACTIVE BARRIER. 

5 - YEAR REVIEW REPORT 
FORMER PEASE AFB 

PORTSMOUTH. NEW HAMPSHIRE I- - .- - - --

ANALYTICAL CONCENTRATIONS FOR 
SITE 73 SHALLOW OVERBURDEN WELLS 
-

ADJACENT TO THE PRB

0MWH 
~ 

FIGURE 7.1-6 
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GROUNDWATER 
now amcna 

I 
/ 

1 I 

806 936 69 
cis- I,2-DCE 

58 i 420 L--
2020 1670 84 160 J 480 

VINYL CHLORIDE 17 10 - 0 5  3 . 6 1 1  9-cis- I.2-DCE a,&668 &.&2405 320 140 J 43 

f260 7220 1 1 0 0  JBOJ 130J 
VINYL CHLORIDE 9 9 9 . 7 J  6 6.2 

LEGEND 
LOWER SAND OVERBURDEN MONITORING WELL 

UPPER SAND OMRBURDEN MONITORING WELL 

SHALLOW BEDROCK MONITORING WELL 

DEEP BEDROCK MONITORING WELL 

HYBRID MONITORING MIL 
I O K R  SAND OMRBURDEN PIEZOMEER 

UPPER SAND OVERBURDEN PIEZOMETER 

OMRBURDEN PIEZOMETER 

OMRBURDEN MONITORING WELL 

MONITORING WELL 

FENCE 

ROAD 

2 J -- 0.58 J 05 J 0 76 J 
Cis- 1.2-DCE -- -- -- --
WNYL CHLORIDE -- -- -- -- ---- i 

- - DRAINAGE DITCH/STREAM 

NOTES 

1 -- 1'4 RESULT BOX INDICATE ANALYTE WAS 
NOT DETECTED. 

2. J - OENOTES QUANTITY IS ESTIMATED. 

3. ALL SONCENTRATIONS ARE REPORTED IN MICROGRAMS PER LITER (pg/L). r 
4. PRB - PERMEABLE REACTIVE BARRIER. ! 

5826 
/ 

rn l L L s s B L e P 2 ! m l m Y L P J  
ICE -- -- 0 . 3 4 J  -- --

cis- 1.2-DCE -- 2 -- -- --

I-- 5 - YEAR REVIEW REPORT I 
15 41 25 1 J  0 8 J  

FORMER PEASE AFB 
CIS- 1.2-DCE 40 1.38 I7 2 J  0 4 8 ~ 1  
WNYL CHLORIDE 2 2 0.46 J -- --

PORTSMOUTH, NEW HAMPSHIRE 
I 

L . 1 .  \-.-r. ----------
I 

ANALY I IGAL CONCENTRATIONS 

'SMT Tn THE PRBI SITE 73 DEEP OVERBURDEN WELLS 
IWNYL CHLORIDE 94 170 1 2 3  -- --

0 7.5 15 

SCALE. FEET 
?"=30' 

@) MWH 
I 

I 
FIGURE 7.11-6 



now olmcnw 

5828 

l4wYE U L p s B L M l P L e f m m  

TCE 22 7 50 2 8  J 23 
cis- 1.2-LICE 52 20 67 47 49 
VINYL CHLORIDE -- -- -- -- 0.24 J 

- rnATUENT ZONE 

@ LOWER SAND OMRBURDEN MONITORING WtLl 

@ UPPER SAND OMRBURDEN MONITORING WELL I 

0 SHALLOW BEDROCK MONITORING mi 
0 DEEP BEDROCK MONITORING WELL 

@ HYBRID MONITORING WELL I 
5815 0 L O K R  SAND OMRBURDEN PIEZOMETER 
A M l m  m a L e a m l P L e z ~  
TCE 6 3 25 J 42 

d UPPER SAND OVERBURDEN PIEZOMETLR 
28 

cis- r,z-DcE 711  6 48 4 4  .I 61 OKRBURDEN PIEZOMETER 

A!Y&m l l L s s d L a o l P L e t ~ ~  
TCE 67 129 85 27 J 10 
cis- 1.2-DCE 147 284 7.30 3 2 J  15 
V l N n  CHLORIDE -- 22 5.3 2 J  0 8 5 J  

NOTES: 

1. -- IF1 RESULT BOX INDICATE ANALYTE WAS 
NOT CETECTED. 

5623 ] 2. J - DENOTES QUANTITY IS ESTIMATED756185623Q5151 U L n S a L e n ~ ~ ~ 
.- -- -- 1 -- 022 J 

3 ALL CONCENTRATIONS ARE REPORTED IN MICROGRAMS PFH C I E R  (pg/L). 

561 5@@------ CIS- I,Z-DCE 5 2 
u ! . % 9 & m ~ ~ A ? & i  W Y L  CHLORIDE -- --

7.4 'A 
4 PRB - PERMEABLE REACTIVE BARRIER 

-- -- -- I 
170 156 170 190 90 

cis- 1.2-ME 324 294 260 290 1W 
VINYL CHLORIDE 2 4 1 . 6 ~  I J  1 J  86 - YEAR REVIEW REPORT 

6520 

ANLVME J u E ' B L M l P L e r l Q L e z m  
TCE 32 J 44 26 73 7 3  
crs- I,2-DCE 98J 122 77 55 20 
MNYL CHLORIDE 7 J  2 088 J 0 5  J --

0 7 5  15 

SCALE FEET 
1 '"=30' 

FORMER PEASE AFB I 

PORTSMOUTH, NEW HAMPSHIRE 
ANALYTICAL CONCENTRATIONS FOR 

SITE 73 SHALLOW BEDROCWHYBRID WELLS 
ADJACENT TO THE PRB 

(i3MWH FIGURE 7.11-7 



north 

7.5minute U.5.G.S quadrangle o f  Portsmouth, NH-ME, 
doted 1956 and revised 1993. 

1111 
SCALE: FEET 

1"-4000' (APPROX) 

-
6 - YEAR REVIEW REPORT 

FORMER PEASE AFB 
PORTSMOUTbl NEW HAMPSHIRE 

- -- - --

SITE 49 SITE LOCATION MAP 

FIGURE 7.12-1 



north 

LEGEND 
PROPERTY LINE i 

/ ----- GROUNDWATER MANAGEMENT I 
ZONE (GMZ) BOUNDARY I 

i a 
MWOlT(SBR) SHALLOW BEDROCK 

MONITORING WELL LOCATION 
I 

I 
IMW-i(so0) SHALLOW OVERBURDEN 

MONITORING WELL LOCATION 

MWD14(DOB) DEEP OVERBURDEN 
0 MONITORING WELL LOCATION 

@ 6700 HYBRID MONITORING WELL 

, 
I SHALLOW 

NOTES: 

1. LOCATION AND SIZE OF OFFICE BUILDING IS 
APPROXIMATE. 

2. LOCATION OF SHALLOW AND DEEP PRB WITH RESPECT 
TO SlTE FEATURES ARE APPROXIMATE. 

5 - YEAR REVlEW REPORT 
FORMER PEASE M B  

PORTSMOUTH, NEW HAMPSHlRE 

SlTE 49 SlTE FEATURES MAP i 

@ MWH FIGURE 7.12-2 



NOTES: 

1 ALL AREAS ARE APPROXIMATE 

2. AREAS BASED UPON SEPTEMBER/OCTOBER 
2001 QUARTERLY SAMPLING RESULTS 

3 NEW HAMPSHIRE AMBEN'  GROUNDWATER QUALITY 
STANDARDS ARE 

TCE = 5 0 kG/-
CIS-1,Z-DCE = 70 bG/-
VINYL CHLORIDE = 2 0 yG/L 

1 
i 

I 

I 

i 
LEGEND 

PROPERTY LINE 

GROUNDWATER MANAGEMENT ZONE 
(GMZ) BOUNDARY 

SHALLOW BEDROCK 
MONITORING WELL LOCATION 

SHALLOW OVERBURDEN 
MONfTORtNG WELL LOCATION 

DEEP OVERBURDEN 
MONITORtNG WELL LOCATION 

HYERIO MONITORING WELL 

SHALLOW OVERBURDEN AREA 
EXCEEDING CLEAN U P  GOALS FOR 
cis-1.2-DCE. TCE OR VINYL CHLORIDE 

DEEP OVERBURDEN AREA EXCEEDtNG 
CLEAN UP GOALS FOR cis-1.2-DCE. 
TCE OR VINYL CHLORIDE 

SHALLOW BEDROCK/HYBRID AREA 
EXCEEDING CLEAN UP GOALS FOR 
cis-1.2-DCE. TCE OR V l N n  
CHLORIDE 

6 - YEAR REVIEW REPORT 
FORMER PEASE AFB 

PORTSMOUTH NEW HAMPSHIRE 

SITE 49 
AREAOFCLEANUPGOAL EXCEEDANCES 

BY STRATIGRAPHIC UNIT 

@ MWH 



CATEGORY 2 SITE LOCATIONS 

LEGEND 

0 SITE LOCATION 

6 - YEAR REVIEW REPORT 
FORMER PEASE M B  

PORTSMOUTH, NEW HAMPSHIRE II 

STREAM/DI TCH 

-
north 

- FORMER BASE BOUNDARY 2OpO 

SCALE FEET 
1-=zoo0 

I 

@ MWH FIGURE 8.1-1 



Figure 8.4-1 
SURFACE WATERISEDIMENT 
LONGTERM MONITORING 

SITE LOCATION MAP 

5 Year Review Report 
Former Pease AFB 

Portsmouth, New Hampshire 



Figure 8.4-2 
PAULS BROOK 

SITE FEATURES MAP 

5 Year Review Report 
Former Pease AFB 

Portsmouth, New Hampshire 
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Figure 8.5-1 5 Year Review Report 
McINTYRE BROOK Former Pease AFB 

SITE FEATURES MAP Portsmouth, New Hampshire 
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SITE LOCATION 
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SCALE FEFT 
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6 - YEAR REVIEW REPORT 
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Figure 9.4-1 
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SITE FEATURES MAP 
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5 Year Review Report 
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Portsmouth, New Hampshire 
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Figure 9.5-1 
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Figure 9.6-1 5 Year Review Report
KNIGHTS BROOK Former Pease AFB 

SITE FEATURESMAP Portsmouth, New Hampshire 



T a b l e  6.2-1 

Sunmary of Pease Five Year Review Report (1999-2004) 
Former Pease ,IFR, Portsmuuth, NH 

Page 1 of 2 

Site 11)' Site ~arnes' 
Location in 

Category 1' Category z4 Category 3' 
Keoort 

%OIW I , Landt'i I I 5 1,andl'ill 5 X Scctitrn 7.1 

Uuilrling 1 i3 and Building 119 



Summary of Pease Five Year Review Report ( 1999-2004) 
Former Pease AFB, Portsmouth. N H  

Page 2 of 2 

Location in
Site 11)' Site ~ a m e s '  Category I' Category 2' Category 3" 

Reoort 



Table 7.2-1 
Category 1 Sites (Kemedial Action Implemented) 

Data Summary Table 
Five-Year Review Report 

Former Pease Air Force Base, Portsmouth, NH 
Page 1 of 8 
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l~nplementa~ionof 
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Table 7.2-1 
Category I Sites (Remedial Action Implemented) 

Data Summary Table 
Five-Year Review Report 

Former Pease Air Force Base, Portsmouth. NH 
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Table 7.2-1 
Category 1 Sites (Remedial Action Implemented) 

Data Summary Table 
Five-Year Review Report 
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Page 3 of 8 
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Category 1 Sites (Remedial Action Implemented) 

Data Summary 'Fable 
Five-Year Review Report 
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Page 5 of 8 
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Data Summary 'I'ahle 
Five-Year Review Report 
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Background (4) 
Implelnentation of 

Keconinvndarions from Remarks 17) 



Table 7.2-1 
Category 1 Sites (Remedial Action Implemented) 

Data Summary Table 
Five-Year Review Report 

Former Pease Air Force Base, Portsmouth, NH 
Page 8 of 8 

I I I I 



Landfill 5 (;roundwater Ule:mup (;oak 
Fivc-Y car Rebiew Report 

Formcr Pease :2FtI, Yort~ninuth.N H  

.. -
Medium -: 

Grtwndfiater. Water 'I'ahlC" Kcln/cric -I 



C'luanup Chal 
Site 10 /Si te  22 Site 37 

Overburdeu Redrock Ow rbnrden Ueilrock 



I' ir  hle 7.6-1 

Suhsorfacc Discharge Goals Under Site 32/36 H C H )  
Five-Year Review Report 

Former Pcase AFB. Portsmouth, N H  

Page 1 of  2 



Subsurface Discharge (;oals Under Sit' 32/36 ROI) 
Fhe-Year R w i t w  Report 

Former Peaw AFB, Portsmouth. NH 



Zone 3 (;roundwater C'Itanup (;onls LJnder I995 H O D  
Five-Yoar Rcview Report 

Former Peasc :IF14 Portsmouth, NH 



Table 7.6-3 

Zone 3 C;roundwater Hestoraticm Goals I!nder K O I )  .-2niendment 
Fivc-Year Hcview Report 

Former Pease AFB, Portsmouth, NH 

Page I of 1 



%one3 Soil and Stdinlent Cleanup (;oak, 
Five-Year Revicw Report 

Formcr Pcase AFB, Pnrtsmouth. NH 

('leanup Goals 
Compound- -- -- - ( mw- -- -
ORGANICS 

Site 34 
'I otal B 1 t X I 0 
7 PH I00 

Site 3Y 
T IILhlorocth~nc( I'C1: I (1 12 

Uppcr Crafton Ditch (Sediment) 

T o ~ l lPAH, 8 Wh 

Upper (;rafton Ditch (sediment) 
Arwnic 

Luad 
Mcrcur j  

--
'Source % o n ~3 K O r )  (U'c\lon, 1995~1)and SILC3-1 K O D  (Wcitorl. IOOic I 
hSource I*l\c-YCLirRcvrcu Repor1 (Rcch~o l .1999tl) 



%one3 (;roul~dwaterCleanup ( h a l s  lJnder199.5 KOI) 
Fivc-Ycar Kctiew Hcpurt 

Former Peaw AFB, Portsmo~~th.KH 

Page 1 of I 



Zone 3 I;rountlwstur Restoration {;r)al.s Llnder ROD Ammcndment 
Five-\'car Review Repr~rt 

Former Yeasc , iFR,  Portsmouth, Nft 



Landfill 6 (;roundwstcr Clcanuy Goals 
Five-Year Review Report 

Former Pease AFR. Portsniot~th,NH 

-- .-

Cleanup Goal ( ~ ~ d l - )  
Organics 



Table 7.9-1 

Site 8 Soil Cleanup Goats 
Five-Year Review Report 

Former Pease AFR, Porlsmouth, NH 

Page I of 1 

Cleanup Goals 
Compound (m@g) 

B c n x n e  
Butyl henzyl phthalalc 
Chryienc 
Dieldrin 
Ethyl benzene 
2-Mcthylnaphtt~alenc 
4-Methyl-2-pcn t a n m  
Naphthalene 
11-Nitroiodiphcnylnn~lnc 
Tol~tene 
' f r i o h l o r o t n  (TCE} 
Xylcnt.\ (tulal1 



Site X Groundwater  Cleanup Gods 
Five-Year Review Report 

Former Pcase AF11, Portsmouth, NH 

Page 1 of 1 

5 
b 

')(I 

7.1 

0 177 
0 I 

O 00050 I 

7s 
5 

70 
I 0 0  

700  

( I .  4 

KY 1 

5 

17.J 
7 5 0  

3 0  

1 1 4  

5 
I .OW 

.5 

10 H 
7-

0.1 
-- --



Sitc 45 Soil Cleanup Goals 
Five-Year Keview Report 

Fornier Pease AFlL Portsmouth, YH 

Compound 
Cleanup Goal 

( r n d k ~ l  
Organics 



Site 45 (;roundwater t'lcsnup Chals 
Fite-\'ear Rckiew Report 

Former I'casc AFIL  Portsn~nuth.NPWHamphirr 

Page 1 of' 1 

Cleanup Coal
Comouund 

Bcn~cnc .i 

Scc-Butylhcll,cnc 7.7 
C i s  I .2-Dicllloroc1h.nc 7( )  
lsopropj I hcn/cnc X X .  I 
2-Mc.thylnnphthalc.~lc. I.\.4 
Naphhlctic 2 0  

I .2.4-Tri111~.1llgIhcn/c.n~. I 9 . K  

Inorganics 
Lcad I i 
M;~ig;\wsc 1.500 

@I.- Micrograms per. lilcr 
Sourcu: S I I ~45 ROL1 !Wcilon. 1 ~)05:1 



Sitc 73 C;wundwater Reqtoration Goals 
E'ivc-Year Rcricw Report 

Former Pease AW, Portsmouth. NH 

Page 1 of 1 



Table 7.12- 1 

Site 49 (;rotmdwater Restoration Gcrals 
Fiuc-Year Kc\ iew Report 

Former Prase AFH, Portsnmuth. NH 



Table 8.2-1 
Category 2 Sites (Long-Term Monitoring Only, Surface WaterlSediment with Remedial Actions Clnrnpleted) 

Data Summary Table 
Five-Year Review Report 

Former Pease AFB, Portsmouth, NH 
Page t of 4 

II Zone(l) Site Chronology (3) 1 Background (4)Sites Included (2) 

I 
Amc I .  P:~ul\Brook Wcston. 1993: Zonc 

I Rcrncdial 
In\.cs~iga~ion(111I ;  
Wcrtorl. I99.i: %onc 

I k;~,ihilifyS I U ~ ~  
(FSI:Wcstor~.1905: 
Zonc 1 Record 01' 
Ucc~sion(iiOl1I; 
Wcs1ou. 1'195: 
Urooks!Uitchch 
I<l/FS:U.S.Air 
l+)rcr:( USAF). 

Pauls H r o o k  
C-------------_-

Paul'; Brook heglnh 
west 01' iZrb~rch111I I h i w  sliphrly nor111

1 or sit 13 as an 
, ulr~ergenkuc l l a~~ i l .  
! Surt'icc uatcr rurloil' 
I Irotu Siir: 13 ib  

tiirec~cdthrough
) stornmatrr drain; 
I and uiiplirs jri~o 

Pni~lsHrook hc t'orc 
I I[ CJIJVLS u ~ ~ d c r  

Remedial Aclions l~nplementationof 
(5j Recommendations 

From Last 5-Ycar 

1997: Scdlmrnr 
rcnmvd (2?242 
tons i .  
Exc.;~varioni r l  the 
c l ~ ~ nup area 
plm~ec~lcdU 1 I l l ~  

srdimcn~ 
collt;trl~lllalll 
o r c r t i  %ere 
hclov, ~ h cclc.;~r~up 
goals. 

Remarks (7) 

I/ the 1';llnt Can I 
I II ~ i q - w n ii i rc ,~  I 

I 
I I ( l'C'D4 1 mtl [he 

I 
I I 

I R u l k  1-ucl Ctru.1yc ' 
I 

\1tL,\ (I<FY,IJ 
f'c~stlcl&.' i Ij I C ~ I I ~ L J C L ,, t l ~ r ~ h l e d  
10routinc p.i\t I I I 

i I 
- - -_ _ ... I _ -_ - 1 1 1 1  I - 1 - - 1 _ ---

I i 
. - - - - -





Table 8.2-1 
Category 2 Sites (Lung-Term Monitoring Only, Surface WalerlSedirnent with Kcmedial Actions Completed) 

Data Summary Table 
Five-Year Review Report 

Former Pease AFB, Portsmouth, NH 
Page 3 of 4 

Site Chronology (3) 

tiy~lroc;~rhons 
(PAHkj. A l h t r .  a \

I M c l n ~ y r cHsot~h 1 

4
Background (4) 

polycyclic ari)ln;~tic 

Remedjal Actions 
( 5 )  

Implementation of' 
Recommendations 
From Last 5-Ycar 

Revicw(6) 

Remarks (7) 



Table 8.2-1 
('ategory 2 Sites (1,ong-Term Munitwing Only, Surface Water/Sedirnent with Remedial Actions Completed) 

Data Summary Table 
Five-Year Review Report 

Former Pease AFB, Portsmouth, NH 
Page 4 of 4 

Zonc ( I )  Sites IncIuded (2) 
Remedial Actions Implementation of 

Site Chronology (3) Background (4) ( 5 )  Recommendations Remarks (7) 
From Last 5-Year 



P a d s  Brook Cleanup Goals for Sediment 
Five-Year Review Report 

Former Pease AFR, Portsmouth, NH 

Page 1 of 1 

ROD Cleanup Goal 
c m d W  

102 
8.58 

2.1 1 

33 
0.153 

80 
70 

32.1 
36.7 
130 

8.94 

Sourcc: Brooks anti Ditchec ROD (USAF, 1007) 



Mclntyre Brook Cleanup Goals for Sediment 
Five-Year Review Report 

Former Pease AFH, Portsmouth, NH 

Page 1 of 1 

'Total PAHh 
Lcad 42, I 
Nickcl 46.7 
Zinc 120 

Source: BI-ooksand Llitches ROD (USAF. 19'97) 



Railway Ditch Cleanup Goals for Surface Water 
Five-Year Re\ iew Report 

Former Pease AE'B, Portsmouth, NII 

Page 1 of 1 

Arsenic 48 
IJadni iur~~ 0.971 
Copper 9.08 
Iron 

Lead 
Mercury 0.012 
Nickel 133 
Thnlllum 40 
Zinc 90 - --- -- - - --

Source: Landfill 5 ROD (Wt-cton, 1003) 



'l'able 8.6-2 

Railway Ditch and Flagstone Brook Cleanup Goals f i ~ rSediment 
Five-Year Review Report 

Former Pease AFB, Pnrtsmouth, NH 

Page 1 of 1 

Compound 

Accnaphthcnc 
Benzo(a);~t~thracet~c 
Chrywne 

D ibenm a,h )anrhritccnc 
Fluorant hone 
Phsnanrhrenc 
Pyrenc 
Total PrlHg 

Metals 
Antimony 

A w n  ic 
Lend 
Nickel 
Zinc 

Flagstone 
Brook -

Sediment 
-

0.002 
0.OO? 
0.00 1 

Rail way Ditch 

Sediment 
I m 9 1 '- -

0.0005 

0.0005 

0.002 
0.002 
0.00 1 
0.15 

0.23 
0.1 

0.06 
0.h 

0.225 
0.35 
4 

Source Landfill S ROD (Weston, 1991) 



Table 9.2-1 
Category 3 Sites (Long-Term Monitoring Only, Surface WatedSediment) 

Data Summary Table 
Five-Year Keview Report 

Former Pease AFB, Portsmouth, NH 
Page 1 of 5 



Table 9.2-1 
Category 3 Sites (Long-TermMonitoring Only, Surface Watt.r/Sedinwnt) 

Data Summary Table 
Five-Year Keview Report 

Former Pease AFB, Portsmouth, NH 
Page 2 of 5 

Zone ( I )  Sites Included (2 )  Site Chronology (3) Background (4) 
Remedial Actions ( 5 )  I~nplerntwtalionul' 

Kecornmendations 
From Lasl 5-Year 

Review ( 6 )  

Remarks (7) 





'Table 9.2-1 
Category 3 Sites (Long-Term Monitoring Only, Surface Water/Sediment) 

Data Summary Table 
Five-Year Review Report 

Former Pease AFB, Portsmouth, NH 
Page 4 of 5 

I Kcmedial Actions ( 5 )  Iinplenlentation of 
Recomrne~ldations 
From L a s ~5-Year 

Znr~t.( I )  i Sires Included ( 2 )  Site Chronology (3j Background (4) Remarks (7)T-- - l  





Tahle 9.-I-1 
Pcverfy Brook ('leanup Goals for Surfnce IYittcr 

Five-Year Review Kepnrt 
Former ['case hF11, Portsmouth. NH 

- --

Constituents uf Concern ROT) Cleanup Goal (pg) 
Metals 

Aluminum 89h 
Arvm ic  i3QI, 
Iron 2 . S W  

I .cod 5 
Mangnncsc I .070 
7.inc 72.0 

Source: %one 2 ROD (Weston. 1995). 

pgil - rnicrogran~spcr liter 



Table 9.4-2 
Peverly Brook (Yeanup (;oafs for Sediment 

Fivc-l'tar Review R~port  
Former Peasc AFB, Portsmouth, N H  

Page 1 of 1 

Constituent.; of Concwn Cleanup Coal (mflg)  
Metals 

i\i\l.ll l c  1 3  

I cd l  42 I 
Ntckc.1 4h 7 
71nc 120 



Upper Grafton Ditch Cleanup Goals for Sediment 
Five-Year Review Kepurt 

Former Pease AFH, Portsmouth, NH 

Page 1 of I 

P --- . 

Cleanup Goal
Compound 

(mdkg) 
Total PAHs 8.94 

Mercury 0.3 

Sourcc: Zone 3 ROD (Weston, 1095b) 


