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by November 10 ; 1989 • Regional Board s·taff never received
this required work plan and by a letter dat.ed January 10,
1990, Regional Board staff informed J. C. Carter about the
inadequate progress of th,is investigation and required the
submittal of a work plan by January 26, 1990.

In February 1990, Delta Eovironniental replaced Schaefer Dixon
Associates as the project co.nstlltant. On March 5,' 1,990 i Delta
submitted a wo;rk plan for further irtvestiga·tlon. On March

. 6, 1990 ,the work plan was verbally appro.vep. (based on certain
conditions) by Regional Board, ~·ta1,:f. This site investigation
included the installation o.ffoUr adqition'al monitoring wells;
:Groundwater analyses reveC':lled signJficaht levels' of
:¢hlorinated' hydrocarbons ,p'articulat'IY trichJ,oroethene (TeE)
and ·tetr.achloroethe·ne (peE).. .

The' 'follb'w:ingtable' shows' the m~ximUin concentratio,ns o.fthe
.po·l1:ri.ta..nfs idept.ifieq, ip .groUndwqter· l.1:hderly1;pg' 'the J~,C .
.:ccfrti::r site· as·.well..as ·the 'di'ink,i,;ng,.:w~:d:er~stari:dardsfor the·$"e
constitutents: . . .

...

. . .

Contaminant

'M~lXirillim: '.'
c;ohcent:ration

. .. uq/l{ppb.l· .'
*Drinktng: Water
'Standard fppb)

.Trid;~..l'cjroetnene ('.reE)
.' ~lf~.t ;L""'Tribhloroe'thane (TeA)
~etr~p~~or~thene (P.CE)
:'i'r.ans· ~,.,.2-Di.Ghl0.:t6etl.1-ene.

.'1. i l';"-Dic.hioroiithane..
3:, '~ .....D'j..c'h)..oI;:o·ethe:ne

.' .,.1:, .2'-Dich:loroet.h:ene
. ·Bromoform .
.Chlo~of()fu

.. ''1,w1~thyl Isobutyl
Bu·tcmo.ne
Total Recoverable Petroleum

~Hydrocarbons (TREH)
Be.hzene
Toluene
Xylenes

.2 (:(nio ~:O
....3~8. O'

.9~ .• ,O:
~~f;:O

8.,:'0.
·4.~.8

~3:~!O..'
14 ~-'7-
, "·9'./1'
.18.•·0:

·24'";;0

3·~ 00.0'. 0
1··1
3~5

1.6

·5.0
'. '2'0:6.0.

5.·0
·19 •.0

·5:·~O

0.0

1.0
100.0

1,750.0

*Either Department of Health services (DI:IS) Act,ionLevel or
Maximum Contaminant Level.'
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10. 'Bya letter dated May 24,1990, Regional Board staff required
tbata work plan for further site investigation be. submitted
by June 23, 1990. The letter also required the submittal of
a remedial action plan for the SUbject site.

11. By a letter dated July 20, 1990, J.C. carter and the project
consultant informed Regional Board sta,ff that they did not
intend to conduct further site assessment. .No remedial action
plan for the subject site was .submitted.

12 • The J. C. Carter site' is located in the' NEll40·f .the SEl/4 Of
S.ection 21, Township6S, and Rangel·OW and O'verl.lesthe
Irvine .Pressure Ground Water Subbasin; the beneficial uses of
wl:lich include: .

Municipal ana dOmestic supply,
Agri¢:U:l·tural, s·tJpply i

Inq.ustria:l s'eryice sgp.ply, and
. Tndustr,ial proc:ess stJ;pply•

13. ,J._ c. ,Carter comp.any, I:nc,.; h.as: 'caused or pel:il!.:itted wastes to
.·pe . discharge'd.1.nto ·tlJ,e. waters b.f the state .such that' thes'e
·wast.es are creati.:p:g, or thrC?ateningt6 creat·~,.. a ,cmRditio.n q:t
nuisanC.e· or poilu.:tion .

.14. This action' is .'beIng t'akert:by a regula:t9·rya<le:6dy .to enforC'e
· a: w:C!.ter. qual.ity l~~'. S~Q.9h act.;i..on· lSe}{~1Upt .front . the
prqvisions.·O:E t:he calirqrni<i Environmental'Qua1ity~c,t:(Puplic:

· Resources·Code., section 21.1,00 et seq.·lin .ac.cordance· witn:'
:Se:cti'on '153:2.1,· Cll<;1pter 3,Title . 14, Oal.tf.orn·ia .Codeof
l~;egtilati.ons~ . .

1:1 TSHERE~YQRDEREb tn9-:t,pur srU<;t:I:rt, ·to sectiqn: J,"3;:;r(l4~ .biv.ision 7,
p,f:the: cal.. i £:0.. rnia.:Wat.·:·.e:rCod.~.". J'.C'. Ca.rter·Compa:n'" ·Inc. '. "sh.i:Pl~. ." ..1. I. . : . , .. ,;L .

L Abqte anyeft':ects ,resuiting from d±scharge~ of volcit:ile
qrganiq oompou;n.qs and other ppl.lutants at thesubj 'ec:t site and
take' appropriate :steps to .mitigate atlypbtentia1. effects
re.sulting'from .pastor pre.sent discharges.'

By December 3, 1.9~O, submit ·adetailed report describing the
· storage, use, and disposal cif volatile o:rganic' compounds and
petroleum products at the site. This report shall discuss the
types and quantity of volatile organic compoundsproce$sed at
the .facility " identify the 1,ocations .where each type of
'organic compound was' hal1dled,processed, stored' or disposed
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of, discuss the length of time that specific types of organic
compounds were stored at the facility, and describe in detail
the dispos.al .methods practiced by the facility. Also, the
report shall include the summarized results of any field
investigations completed to date that would aid in identifying

··th,elocations 9f any additional pollutant source areas at the
site.

:3.~By peceinber 3, 1990, sul;lmit a w,ork plan,. acceptable to the
. E·xecutiy.eQfficer, to condUct fllrther site investigation which
w.ill accurat:ely define the lateral extent ef the' pollution in

:·the shallow aquifer. This work plan must include any
.n~Gess.ary soil borings,.so.:i...l-gas surveys, and m9nitoring wei,!
.in.stal~ations needed to de'fine ·,thepbl1ution. The Vlork pl:an
·Iilus·t·adciress both o:n-site and' off....site areas and describe the

.'•. ' , .. i:o_c:~rt:1Qns,. depths and constrUction .. 'details, ..of the· prgpo:s.ed
. , ..; 1;)~9':t:-ings andmonito.r·:ing w.ell·s.,aI1d the sal11pl ing .procedures,

'.<'" ... ,t.r.e.q~~ncy;a·nd a!1al,ytic a..l :method9 to. be employed. This wopk
.,'.... ;.... .:J.' ,·;·,:p'La:B,>:hlui:;;:talso include anY" ·..tiecess·ary;. fie1:d activiti.es ·to

.' ··.·V~':tJ..:fy. :andchaJ;:"acter:±ze any other potential c:m-site pollutant
;. . .: :~~:ur..ge ~ ~r$.~.s d.$fined . as ares.ult of th~ fa-clIi ty' revieX"

.'<:·ti~.qUi:&:ecr byJ;tem . 2; ,·above. .Sh:6u'J.id the proposed w~lls' no,!t
.: :ii~~qn~tteiy.de:flnethelate.ra:l extent 'of: poillition, additit;nal

. '" :w,¢·ll.:$ ·Iri.:<lY·· be, required.Th-E? work p"1ctrt 'm:ust include atifue
.... ~,.: ::::~bh:eQ.uH~::r.or .all field acti-v-.i·ti.es-.": ."". :; . .~ ,";.".":.:. ,,": . . : -..' ..' ... - , ": .. .

":.":"::: :

.~;.4\;;:,. ;...··tt:Inpleme~t: . the 'proposedwo:r~ :pian for additional lateral
:,:;". -:.::p.0l1utarit . characterization .. stlpID.itted pursuant to Item'. 3.,
"-:' .:.·ap.oye,,> ilJ :aC9b'.:t;'qa·nce vdt.h th~ 'j:'inre' sched\.1.1·e approved. by 'yp,e

'. "E:x.e¢-ut::iv€! Of:fi:cer.. . .

<' ,'. ··r"~:$:>·: ··'J~a~\.:·:J.:anua:r~~.;. ';1:99.0.; .develop and submit "a'neffective so.q:
.... : ,... : :t:¢:-m~.di.atioripl;;tn t,o add·res-sth.e.vblatileorgani.c anc,ipe.t.rol~um.

p~(:)du~t"c'b~t:amitiatidn .of.· .so:±"ls in' the' unsaturatE?d .z,qne'
... ,:' ~ ·\b~'n-eath· '·th:e~.· sit~. . The.:· pla;n.. ·;in~~t ·be···submitt:edto, botnt~e
..::,.'~¢'<fi'onal .l;l:o:ard·' and 'the (),ra:nge county Health Care Agency

. .~.. , :.. :('Q.CItC.A) x.or .c.o.ncurren·t·rev1.ew·.. .-The: pl:anmust spe,cify all
···.~c.qiliponents ·and.the design d~tails of the remediation systeIn~

"i'h~ .plan must q.lso in~l-qde' a ·.time scheduie· f·or the
.. illlIb).~menta,ti(jn of the plan, including theinstq.llation ·.of· 'a:ny
proposed treatment system and the start...,;up of the system.' .

Impl.ement the proposed soil .remediation plan sUbmitted
'. pUT-suantto . Item 5, above, in. accordance.with 'the time

schedul.e approved by the Executive Of·ficer and in accordance
• with any additional requirements established by OCHCA.

.. '_."
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7. within 60 days of notification by the' Executive Offic.er,
submit a work plan :for the installation of additional
monitaring wells to detect and characterize (or. verify the
absence of) anyp61lution of the deeper aquiferes) as a result
of the discharges at the sUbject site.. The work plan must
de.scribe ·the locations, depths, construction details; arid
sampling procedures' of the proposed additional' monitoring
wells. The work plan must also describe apPI:'opriate drilling.·
and wel.l COl1str:qc:tion methods to prevent any cross­
cont·q.minati6n0·f the aqUifers. The work plan must include the
analytical methods to. be utilized,. ai1da:t~me sChedule for al.l
field activities and for. the submittalofa report on the
f indingsof thi;is.e a9tivitieS. .

. ".' ",:"

Within .60dayS';.Q:f··.'not:.;&tJ,C'~ti6n.byth~·.·Exe6u:ti~e .·officer,
sub:m;it .a.remed.$ir;r('· act::l.o:n .p:lan· acceptable to t:he· Ex¢cutive
Officerfdr9-9:r'ouiiC;LWF-i'ter·exti:'a,ction.anQ ··tr.eatlI\·en't"sy:s:tem· for

.·~E:~!~i~~~i€!~~lt~tit!~~a~~
rernedl.al .. a:ctH:m::t•.' .···The:.rei1ledl.al.a:Ct.l.onpl:.q.ri;,sh,~ll· cr(lclress.the·

··~~~~o;~~~~~"14t~~:~·~~~~~.~~~~l;:;~~~n~~~~1~i~6i:~;~::p~~:~~~~
for the ¢valuat:i.oii 01 th,ee£xe,ctiveries:s;:of thesyi:{t,em. The

.·~~:e:cit::t~ati~~rfb~~::~.';s;::.i·,ri~;:~~~~IU::q:n:~~~e~;:c~:~~.~~tf~~·
. wells,' t:r.$a:t:*¢at::·':$Ys'te~.,. and .any . ~p:gr't-~nant-· :e:aciliti¢$
necessa.·ry· fo:i':''t':ne:.:.qp.era,t'i'on :of the·sY.ste:in~· '.'

'. , . .'. . . ..:. ," ".....,~;. ::~ ..~'.:., ::; .:.. >:"

9·•.

1'0.

Impl.ement. the" p,roposedwork plan for verti.cal
.characteri:zatiQti ·submitt?d pursuant ·t9· Item' 7;
accordC;incewith' the ·tiniescheq:uleapproVed by the
Officer.

pollutant.
above in
Executive

ll. Within .60. days. of noti:E:ication by :the ExecU·tiv.e O'fficer,
sUbmit a remedial act·i.on plan acceptable to the Executive
Officer for a groundwat.er extraction and treatment system fo.r
the deeper aquiferes). Such notification shall occur if the
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investigation for the deeper aquiferes) conducted pursuant to
Item 8, above, indicates that pollution o:f the deeper
aquiferes) has occurred. The work plan shall include a
proposal for the ongoing evaluation of thE;! effectiveness o,f
the system. 'The work plan shall a1.s0 include a time schedule
for, the' installa'tion o.f 'any necessary de~p groundwat'er
extraction wells, a treatmentsys'tem" and appurtenant
':facilities necessary :for the op.eration or the systel)l.

'12,. Implement, the remedial action ,p1.,artfo:rthe de$per aqtii'fe:r(s}
submitted'pursuant to Item 11,abov'e i i'ii. ?l9cordance witl): 'th'e
,time schedule' app.roved by .. the .:E~ecut±ve ·... O£f-;i.c~r. The
Executive Offi.cer lllayreguir,$, th:a,t the deeper' 'aq:u-ifer'Cs)
'treatmeh,t system:' 'be.expand,ed, ..a$': ne.:e.¢!ed· torenie.d.iat~'. ci'I1Y
addttional detected corrtaini.na'tii'on In' th¢,geeper aquifer (s;) .

With:in 3O'~ays ·0'£ nQti£,i~¢~~ibh:,~y:'t:h.e' J;;*:ecntiV,e Qft:.j:¢ei;:,
suprqita ·grouhdwat~r .s,ampl,ing .. 'anct :a:n.~;lY:s i:s ,p,ia:tl ,a,c:qeptap.l"e O:to

: .

~;,' ..

;..

" ',' ,~4., ;:~;l=~,:,s~r:::s::K~~t~~~;:~~i~~:;;:~lt:.•"
appro;val py ,the'E)!ecu:t.iv.e:d~,f'i'9.e'i·' .. " ' .
.' . .... " ...."

"?~; ";~~~~:~::~~1~~;r~:~!7!~L~i~e\\!i~~~~~~~·
·d.e:;vel.opmen:ts thatbGqurre(l:,QQ:~tn9 't.h,:{:! ".:prey';lo(i::s'In.orit,h;,;', ''I'.h~

llf(.ln;thl,y r~ports ~haII,qls'Q. :~lic:;t14d~,:,al1'data ,a,rid, :""ii:alytica:l"
r:esu1ts' collected from :the. ,gfQundtii:a:#~:rsaIripli:rtg :and ai:lcUys:i,s
plan (once, ef:fective) ,,during 'tb,e'"p:reV'iou:s mO;I).th- or q~artsr,

and an interpre~atioI) of this q.·~ta,. .

.: .~
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Tf,. in the opinion' of the Execu.tive .Officer,t.hIsordei:bTsnot.
complied with in a reasonable and timely manner, this matter will
be .re:E:erred to the Board for the imposition of administrative civil
liability or referral to the Attorney General for imposition of
judicial liability, as provided by iaw..

~~
" ..

. .',. '. '... . ...

G ..; .J:Tili:BEA~L'P~
Executlve Qf':i:'ice;r-

: :.

,"': -

..•.

'.- .'.
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Corrective Action Plan
Former J.e.Carter Company Facility

671 West 17th Street
Costa Mesa,Califomia
Project No. Tl9437.. 1

June 26, 2008

Prepared By: '
Tetra Tech,Inc.

17770 Cartwright Road, Suite 500
IrVine. Califomia92614
Pho~e: 949-250-6788
'Fax: 949-608-5980'

, Prepared For: '
, , Seventeenth, Street Realty, LLC

671 West 1'f' Street
Costa Mesa. California 92627

Attention:' Paul Keen: ESq.



TETRATlECH

(
~_.-

..

. .._.....

17770 Cartwright Road, Suite 500
Irvine, CA 92614
Office: (949) 250-6788
Fax: (949) 608~5980

June 26, 2008

California Regional Water Quality Control Board
Santa Ana Region ..

. 3737 Main Street, Suite 500
Riverside, CA 92501

Attention: Ms. Rose Scott

SUBJEct: CORRECTNE ACTION" PLAN (CAP) TO ADD@SS THE CALIFORNIA'
REGIONAL WATER CONTROL BOARD - SANTA ANA REGION CLEANUP AND
ABATEMENT ORDER 90-126 DATED OCTOBER3, 1990, FOR THE: .
Former J.C. Carter·Conipany Facility
671 West l7th S!Teet .
,CQsta Mesa, California

. Tetra Tech Project No. Tl.9437.1

Dear·Ms. Scott:'

On' behalf of Seventeenth StreetRealty, LLC,Tetra Tech, Inc. (TetraTech) is pleased to provide you with·
the enclos~ Corrective Action Plan (CAP) for the above-referenced property (th.~ Site). The CAP has
been prepared in response to the referenced Cleanup aud Abatelnent Order 90-126.

Followmg review of the CAP by the' California Regional Water Qull1ity Control Board::Santa Ana Region
(SARWQCB),we are requesting SARWQCB's approval of the CAP be transmitted to:

." " . ..'

Seventeenth Street Realty, LLC .
671 West 17th'Street .

'. CostaMesa;CA 92627
AI;tentioil: Paul Keen, Esq.

It wouldbe appreCiated if a copy ofthe SARWQCB CAP apprClvalletter is sent to the atte.ntion of the
wldersignedat the above address.



Ms. Rose Scott
SARWQCB
June 26, 2008

2
Former J.C. Carter Company Facility, CostnMesa, CA

SARWQCB CAO 90-126

Tetra Tech, Inc.
CorreCtive Action Plan

T19437.1

Additional soil s~rnpling, and· laboratory bench scale testing of the proposed remediation methodology is
being conducted concurrent with SARWQCB review of the CAP.

Please contact us at your convenience if there are questions or comments.

Sincerely,

TETRA TECH, INC.

-LJY __
~~~~~

JONR. LOVEGREEN, CEGNo. EG1l64
Manager, Private Practice Group

Enclosure

cc: Paul Keen, Esq., ,"villi enclosute
Pam Andes, Esq., with enclosUre
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1.0 INTRODUCfION

The following Corrective Action Plan -(CAP) has been prepared on behalfof Seventeenth Street Realty,
LLC for the fonner IC. Carter Company (lCe) facility, located at 671 West 17th Street, Costa Mesa,
California (the Site). TIle Site location is shown on Figure 1; a Site plan is provided in Figure.2.

The California Regional Water Quality Control Board - Santa Ana Region (SARWQCB) issued Cleanup
and Abatement Order 90-126 dated October 3,. 1990, (CAO) for the Site. Among a number of
requirements, the CAO directed that cleanup of "contaminated" soil and 'groundwater be initiated. This
GAP hasbeell prepared to.provide the approach to remediation ofgrotindwater and the localized area of
petroleum-impacted soil found to date.

Previous work atlhe Site has included multiple phases of soil, soil gas, ahd groundwater illvestigatioIJ.,
which were previously summarized by Tetra Tech (2008c).TIle previous \'lork was/conducted from the
late 1980s through 2001. These investigations fOlmd that groundwater at the Site has heen impacted 'by
volatile organic compounds (VOCs), primarily trichloroethene crCE), along with cis-1,2:dichloroethene
(cis-l,2-DCE), and vinyl chloride0lC), which are common breakdown products of TCE and other
chlorinated VOCs, Sl;lch as tetrachloroethene .(PCE). The VOC impacts occurred prior to Seventeenth
Street Realty LLC's acquisition of tlle Site in 2007.

(~:. •..
•
•
•
•
•
•
•

l

. Section 2.0: A summary ofbackground illfomiation pertaining to the Site.
Section 3.0: A sUUlmary ofprevious Site characterizatioil wo~k.
Section 4.0: .Corrective action objective.
Section 5.0: Corrective action approach.
Section 6.0: Proposed screening criteria. . .
Section 7.0: . Corrective action summary, including remediation alternatives review.
Section 8.0:, A discussion ofproposed gr01,ll1dwater monitoring activities.
Section 9.0: Limitations and relianCe langu!1ge.
Sectjon ro.O: Ref~rellces cited in this report.

COlTectiveActiOllPlan . 1 Tetra Tech, Iric, T1943H



2.0 BACKGROUND

2.1 Site Location and Use

The Site consists of approximately .1 0 acres of land located at the .southeast comer of the in tersection of
West 17th Street and Pomona AveilUe in Costa Mesa; Ca.lifornia (Figure 1). The Sitecollsistso{0ne
parcel (Assessor Parcel Number [APNJ 424~291-1l). The Site lies outside of the City of Costa Mesa

-,(City) Existing Downtown Redeveiopment Project Area, which is located north of West 17th Street.

::mhe:SiteiscurrentJ;y ·,used·by Argo-Tech .Cotpotation{CostaMesa) fot.the;desjg~·:an.dmarillfacturingof
.:ground fueling and airframe products for the aerospace'industry, and by Carter Cryogenics Company
~f:.LLC for the manUfacturing and testing of cryogenic products, primarily LNG valves and nozzles. Current •....
';;;:uses of the Site can generally be described as follows:
~:;a~'W·~;i<~{'·'·:···· . .

•

•

•

•

Parking·
.Offices and parking
Offices, assembly, and storage buildings and machine shops
Engineering, assembly, testing,·and warehouse buildings
Receiving, shipping, and maintenance buildings
Parking and ·metal container storage
.Cryogenics test area and parking

Northwestern:
Northern:
Northeastern:
Central:
Southeastern:

• Southern:
Western:

•

The 10catiOIis bfthe·above features are shown iIi Figure 2.
. .

Retail and commercial businesses are loeated to thel10rth and 'W~st of the Site. Commercial and light
industrial businesses.·a~ I09ated to the east and·south of the Site. Known· releases of hazardous materials
.have occurred at tlm::e nearby facilities: .
.. .

• A fonner Texaco gas station, locatede.ast 9fthe Site on the southwest comer of Superior Ayenue .
and. West i7thStreet (approxinlately250 feet east of the northeast part of the Site).

• . The Newport Bea.ch CQrporate Yard, located apph)ximately800 feet south of tile Sitt;:.
. •. A former Hughes AircrafHacillty, also located.approximately 1,200 feet south-souihwe~t of the

Site (this was a fonnerRaytheon facility). ' ..

. 2.2 SiteHistory
. . .

:Prior to 1952, the Site '\.vasvacallt, undeveloped land. .• A small, southwester.ly-dniining, intermittent
stream channel traversed the northwestern part of tile Site. Two abandoned o.il wells (located in tile
northwestern and southwestern areas of the Site, respectively), ~d one plugged and abandoned dry hole
(located on tile adjacentproperty iinmediately east orihe Site), were noted onaCADOGGRoil field map

, showing the Site (CADOGGR, 2003). A 1927 aerial photograph reviewed by Tetra Tech shows derric~

at the IOcatiolls of the two abandoned 9il wells in the northwestern and southwest~rn areas of the Site.
. The northwesteni· derrick Was not noted in a 1938 aerial photograph.. The southwestern derrick was not
.noted in a 195~ aerial photograph, although structures that may ha~e been related to oil produ~tion were .
noted at tile approximate lOCation of the southwestern.oil well.

Initial development of the Site occurred in 1952, arid involyed construction of a lirilited number of
buildings in the northeastern' part of the Site. The remaining are.as of the Site were vacant, generally
unpaved land with the exception of. the oil well in the southwestern part of the Site~ Over time, the
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( facility gradually expanded to the west and south, \.vithadditional development occurring in 1959 and
throughout the 1970s.

2.3 Chemical Usc

A number of chemicals, including TCE,haY~ historically been used in the Iuanufactute alld testing of
P.T99ucts at the: Site... A<;GqrdiiJt~toillfoIll1;ation provided.by longtime .(:}Jllployeesofthe :Site (Beard,:2000,~

})()p:;oz.zi, 2000); .:reE was use~;attl~e'Site'asadegre<)sjl~g'agentuntiLsomelime·bCtwecnJ97Sand· ID85;:
t>elta:.(1"990)reporte(hli.~tTCE ,v~,noftisedat the Site~lnc¢"t 1~e;tSt 1985. There:isMcurreilt TCB>bse
aftlle(Site,(Headj2007);: .

According to Delta (199.0), chemicals used at the" Site during the 1980s·include the .follO\vin.$:

..
•..
..

•
•

•

Aviation fuels (mainly Jet A and smaller amounts of lP-4 and JP~5).
Diesel fuel. . .

1,1, I-trichloroethane (l;l,I-TCA).
Various petroleum-, alcohol-,' and ketone-based solvents, including Stoddard solvent, Compound
140-66, Type I Fluid, Type II .Fluid, isopropyl alcohol, #600 'solvent; acetone, and methyl ethyl
ketone. .

Various oils, iQc1ilding lubricating oils;fubt()f oils;:euttingoils;andhydraulic fluids.
Water-soluble machining coolartts.
CI)'ogenic liquids, incfudingliqpid nitrogen, liquid propane, and liquid butane..
Small quantities of hibricai~ts such"as penetrating oils.

2.3.1 . Chemical Storag(:)

Chemicals have 'been stqred ..at the Site mainly ill aboveground storage tanks (ASTs), 55-gallon .drums,
and in s1llallercontainers. The, ASTs are present thF.oughout the cen.tral part of the Site... The 55-gallon

:c4'ums ate" imd historically have been, located primarily in the area of Building #8. Smaller containers are
stored primarily ,hi storage cabinets in ,areaS of the Site such 'as the machine shops.. Diesel fuel was

. formerly s.tored in a 1,OOO.galloil underground storage tank (UST) ~outh of Building #12. The diesel
. UST was abandoned in place in 1990, and diesel fuel has since been st()red ill an AST.

·2.3~2 ,. Waste Chemical Disposal

, .

Historically, waste cutting oil was disposed of in· a 2;OOO-ga.llon UST located south of Building#9,The
UST was removed from the Site 111198,6, as discussed elsewhere in this report. Subsequently~ the waste
cutting oils and'solvents,al9ng with other hazardqus' wastes, have been stored in 55-galloli drums. in a
hazardous waste storage area lOcated south Of Building #9~ . '.

2.4· Underground Stor~geTanks

A 2;OOO-gallon' UST located.in the eastem part of the Site, SOUtIl of Building #9, was. used primarily to
stoie waste cutting, oiL This UST was removed in 1986 with Orange County Health Care Agency
(OCHCA) oversight. A 1,OOO-gaUon UST used to store diesel fuelfor a generator waS located in the

,
'" Corrective Action Plan . 3 TetIa Tech, Inc. T19437.1



/
~
.~'.

(~_.

central part of the Site, south ofBuiIding #12. This UST was abandoned in place in 1990 with OCHCA
oversight. . It is Tetra Tech's understanding that closure of these two USTs is pending, and that the
SARWQCB is not requiring additional characterization in the area of the two USTs.

2;5 Oil Wells

The Site is located within the Ne\\-'POrt Beach oil field. Two abandoned oil wells are present in the
northwestern and southwestern areas of the Site, and one appears to be located immediately to the east of
the Site (CADOGGR,2003). It is unknown whether the on-Site oil wells are abandoned in .accordance
with current CADOGGR guidelines,. or whether there is. a potential for methane gas to be present in the
subsurface.

2.6 ·Regional Geolog)' and Hydrogeology

2.6.1 Regional Geologic Setting
. .

The Site is lOCated on the Newport Mesa in the southwesteul part of the Orange County Coastal Plain
· (Moore, 1966; California Department ofWater Resources [DWR], 2003). Lower Newport Bay is located
appro~ateIY()nemile south ofthe Site: The Santa Ana River is located approximately 1-1/2 miles west
of the Site arid the Pacific Ocean is approximately l-1/4 miles southwest of the Site.

·.Ne\vport: Mesa is a wavecut.bench in Pliocene- and Miocene-age strata. Overlymg. this sedimentary strata'
in the Newport .Mesa area are Quatemary-:-age marine terrace deposits and 'streain ''Cflu:vial) deposits
(Scho~iIhainer, etal., 1954; Guptill et aI., 1981). .

The Orange CoUnty Coas.tal ·Plain .and itsullderlying groundwater basin are bound by the Puente :and
Chino Hillson the n6rth, the Santa Ana Mountains on the east, the San .Joaquill Hills on the south, the

· Pacific OCean OIl. the southwest and a io'l'l topographic divide located, at approximately the Orange County
· ~ Los Angeles Counly line onthe northwest (DWR, 2003).

The Orang~ County.Coastal Plain is a coastal alluvial plain that is underlain by a .structurytl depressio~
filled with up to approxiillately 20,000 feet of sediments and underlying sedimentary rock of marine and
nOnnianne origin. Thesedimentiuy sequence is of Miocene to Recent age~ .. .

. . .' '. -.' .' , "

The Newport Mesa is reported lobe underlain by Quaternary-age ·sedin).entarydeposits that overlie
Capistrano·and l\1ollterey. Fonii~tions. Quaternary-age (mid- to .late-Pleistocene) marine.terrace deposits
are shown by'Mo"rton and Miller (1973) and Greenwood and M:ortOl1 (1991) to be the Surficial sediments
on the NeWpo,rtMesa· (includiIig .the· Site). These deposits are describ~ as poorly to moderateiy·
COilsolid~tedsai.td to silty sand-\Vith local gravel. TIle Capistrano arid Monterey Formafionsare generally
comprised of sandstone and shale~ respectively (Jahns, 1954). ·The Monterey Formation is of a· similar

.age (late Miocene) as the Puente Formation. It typicaIly is shale thatweathers to siltstone and cll'lystone.
· . . .

The Site lieS within the predominately strike-slip, northwest-southeast trending Newport-Inglewood Fault
Zone. The fault zone is seismically active. One trace of the fault is shown in the vicinity. west of the Site.
Two traCes of tile fa~ltlie northerly of the Site, approx.i.ri1ately one-third of a mile and one to two miles .
northeast of the Site. An addItional strand of this fault zone. is mapped approximately one mile southwest
of the Site (Barrows, 1974; Greenwood and Morton, 1991). The northerly trace of tile fault zone is

·.reported to act. as a barrier to regional southwesterly groundwater flow (as discussed additionally below).
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2.6.2 Regional Hydrogeologic Setting

The Site is located within the Coastal Plain ofOrange County GroWldwa,ter Basin (Orange County Basin;
Basin No.8-I; DWR, 2003). The boundaries of the Basininclude the Puente and Chino Hills to the
north, the Santa Ana Mountains to the east, the San Joaquin Hills to the south, the 'Pacific Ocean on the
southwest, and a low topographic divide located approximately at the Orange County -\Los Angeles
County boundary on the northwest. In general, the Orange COlinty Basin underlies the lower Santa Ana
River watershed (DWR, 2003). ..,

IngeneraI, the coarser, more permeablesedinlents in the Or.ange -County Basin are located in the
''forebay'' part of the Basin north and east of the 'Site. Finer-grained, less permeable sediments are -located
in the seaward "pressure" part of the Basm where the Site is located. Faulting and related uplift; such as
along the Newport-Inglewood Fault northward from the 'Site, forms a barrier to s()Uth\\'esterly

, groWldwater flow within the Orange:Counl)i 'Basin (DWR,2003).

ReCharge to the Orange County Basin occurs by percolation from the Santa Ana River (including man­
made recharge basins), infiltration of precipitation, and:tb,rough injection wells maintained by the Orange
COWlty Water District (OCWD).GroUnd~atet fiow 'in ·the·Bl:Is~ generally istowatd the southwest except
where altered by groundwater eXtraction -andinJ~ction .wells. The bCWD has an ex.tensive groundwater

.'management system in place to te6ha.rge-thegrotiridwater.bas'inin the forebay area; provide a bamer to
, 'the intrusion .of seawatyrmto the forebay, 'and pr6duce-groun.dwatet asa part ·of the supply of drinking

mId irrigation water in Orange .County; .Galifornia:-The. OCWO groundwater recharge areas <:rnd
.growi4\vateroarrier are northerly Bii<Irioi'thwestetly' of' the Site and do· not directly affect the Site
groWld\vabbr 'conditions. "'"

The principal water~bearin:g units in the br~ge :.cc:>Unty aasin"are found in three systeins referr~ to as the
l1pper,Middle,:and Lower Aquifer Systems~ " . . '

. . . ". . . -

Th~ Upper Aq1,lifer Sy~teminClildes HoioC~e: cR.~~~y and ,Qid~r alluyium and streal1i terrace deposits,
and the. upper' Pleistocene-age LaHaJJra·Fo~~tion. '.': Tbissystem has, an average tIiickness c)f
:apP~9Xiiill;ltely.800 .feet.in· thecoast.aI ':area';-Wl,i:ere the ',Site i.s located, the Upper Aquifer. System
sediments tend to be fmer-grained clays:cincl 6layeY'silts \'lith ,possible :minor recharge(DWR, 2003).. - .. .' ~: . . . ..

The Middle Aquifer Sys.tem inc1uCIestIi~.lbw.et:Pleisto~ne~age. COyotdlills and San Pedro Fomlations.
This sysfemhaSaIl averagethickness,-of.1,600:feet· Th~.Middle Aquifer System is the primary sOurce
frQillwhich ,groundw;lterisextracted 'in the orange GowityB~in. . .

The Lower. Aquifer System incllides:the .upper :Pli6C'ene-ll~e Upper Fernando Group. This group is
coinpos~d of ~andand congI9m~rate\yitlj,it'thickIie.~s:()rappr9XiitHitely350 to 500 feet. Thisaquiferis

;·not typicaIly 'a 'source of groUlldwaterdue to ·Its'depth.. : .' . .

Of the regional aquifers, only ,the San .Pedro 'Formation is reported to' be .present at depth in the Site
, vicinitY south of the Newport-Inglewood Fault. .

Locally, shallow growldwater may'be present perched on jow'penneability strata in the alluvium and/or
terrace deposits above the regional aquifers. In all evaluation of the fonner H:ughes .Aircraft facility
located approximately 500 feet southerly of the Site', Dudek & Associates; Inc. (DAI, 1997) described. the
groundwater flow .rate (in the shallo~v perched groundwater zone) to be approxiniately 195 feet per'year.
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2.6.3 Regional Groundwater Quality

Water produced from aquifers in the Orange County Basin tends to have a high total dissolved solids
(TDS) content that ranges from 232 milligrams per liter (mgll) to 661 mgt) with an average TDS content
of475 mg/l (DWR, 2003). As noted above,. the Newport~Inglew0odFaultappears tobe a barrier to
groundwater 'movement within the Orange CountY Basin with higher quality water present ill aquifei-S

'northerly of the fault and generally poor quality water southerly of the fault (DWR., 2003) where the Site
is located. .

Groundwater in the Newport Mesa was reported by James M. Montgomery Consulting Engineers, Inc.
(JMM, 1987) to be highly variable and orsodium bicarbonate character with locally high concentratiqiIs
of sulfate and chloride." In particular, groundwater pumped from south of the Bolsa-Fairview Fault (of
lhe Newport-Inglewood Fault Zone) was described as having "rel~tively.highTDS, chloride, sodium and
s~lfate concentrations." .Because of its poor water quality, groundwater in the Site vicinity southerly of

.the NewpoJ1:-Inglewood Fault is not a source of potable water.

. Groundwater south of the Site has been impacted with VOCs at the former HtighesAircraft facility at 500
Superior Avenue. VOC concentrations in sampled water at thatfacil~tYinclude.TCE up t() 4,500
micrograms per liter (Ilg!l), PCE up .to 2,000 Ilg/l, cis~I,2-bCE up.to 19,000 IlgJi, and VC up to 6,100
Ilgll (Hargis + Associates [HAI], 2007). .

2.7 Site Geology and Hydrogeology

2.7.1 Site Geology

.In genetal, soils beneath· the Site consist primarily tlf sand, silty s~d, and' Clayey sand :with localiZed
.lenses of silt and clay from the grourid surface to elevations of approXimately 43 .to 50 feef ·above mean

.. sea level (msl). These 'so11s are referred to as the coarse-giuI1ed'l1itil::.Tq.e,:;;o:arse-grain~ unit is.
interpreted as alluvial andull'irine terrace deposits. The upper p6rtioriofthe:c6arS'e~gtitinecitii1ittends to
have a higher'perceiltageoffmes in the northwestern areaoffue Site.An:·m~~miitt~rttSti:efun 'channel \vas
noted in this area of the Site on historic topographic maps.. Iti~pcissiblethafilied:Iiie,,;gtainep..materiaJ.in

the~pperportion of the coarse-grained unit in the northwestern area.of 1he'Sit~isfilIplacedin thefonner
stream channel prior to or in conjunction with development of:#ieSite. ,;rhe',coaIse-grained unit is
underlain by silt and chiY; which is referred ttl as the fine-grai~edUnit..tp~~e~graiiiedunitextends toa
depth of at least 75 feet (elevation 16 feet msl), which represeiJtsani.iri.im~thickriessofatleast·25 feet.
The'fine-grained unit is interpreted as the Tertiary-age MonteIe)' Forniatio~:::,:Tbi{fonuation is generally
age equivalent with the Puente Fomlation, which is shown 011 saine .geoloiicmap~.ahd cross-sections of
the Newport Mesa area. ., . ' ..... '.' . .

.." ~.

Soil conditions. obSerVed by Tetra Tech· (200gb), in off-Site areas, .and.by :OAl(1997) at the former
Hughes facility .located approximately 1,200·feet south-southwest and :generally downgradient from the
Site, are generally consistent with soil conditions at the Site. '..

2.7.2 Site Hydrogeology

Groundwater at the Site is present as a shallow perched zone immediately above the fine.:.grained unit
(Monterey Fonnation). Depth' to groundwater at the Site has generally ranged from approximately 12 to
32 feet bgs. The range in groundwater depth is primarilydue to the variation in ground surface elevation
across the Site. Depth to groundwater in individu.al groundwater monitoring wells haS been relatively

.. constant over the time period for w,hich data is available: water level fluctuations in all of the
groundwater monitoring wells have been :2.5 feeto!' less'- GroUndwater elevations show more variability
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than the depth to groundwater measurements, due to changes in the refe~ence elevation dattim used for
surveying the growldwater monitorlng wells over time. '

Groundwater elevations forthe most recent growldwater monitoring event (July 2007, Tetra Tech, 2007)
are shownon Figure 3. Interpreted groundwater elevation contours in Figure 3 show that the direction of
groundwater flow is generally toward the SOlJth-southeast or south, at a gradient of approximately 0.007
feet per foot. The general direction ofgroundwater flow and the groundwater gradient for July 2007 were \J
generally consistent with the results of previous groundwater monitoring events,

Hydrogeologic ,conditions observed .by Tetra Tech (2008b)in off-Site areas, and by DAI (1997) at the
former Hughes Aircraft facility located approximately 1,200 feet south-southwest and generally
downgradient from the Site, are generally consistent with hydrogeologic conditions at the Site.
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( 3.0 SITECHARACfERIZATION SUMMARY

Tetra Tech (2008c) conducted a review of previous environmental investigations at the Site. Site
characterization commenced in 1986 when a 2,OOO-gallon waste cutting oil UST was removed from the
eastem part of the Site, in the area south of Building #9. Removal of the UST was conducted with

-oversight from the OCHCA. Site charaCterization was initially conducted ,,,,ith oversight from OCHCA.
Regulatory oversight was subsequently transferred to the SARWQCB in 1988, and the SARWQCB has
been the lead regulatory agency for investigatiOil of the Site since that time.

Since removal of the .former waste cutting oil UST 1986, subsurface characterization of the Site and off-
Site areas has included the following: '

• Logging of subsurface lithology at 64 on- and off-Site locations, including 34 cone penetrometer
test (CP1) locations. '

• ,Analysis of 105 soil samples collected from 42 on- and off-Site soil borings.

•

'.
Collection and analysis of 74 soil gi;ls samples at 57 on-Site locations.

. . '. .

InstaIlation of 17 on- and off-Site gro~dwater monitoring wells (not inCluding well Mw-17a,
which was installed to replaqe well MW-17 in 2007).

C:,-

{
-,...,.

• Groundwater monitoring, which was conducted on- and off-Site on an intermitten~basis from
1988 to 1991, on a quarterly or semiannual basis from 1996 to 2001, and which recommenced in
~~ , .

.' Collection mldanalysis ofSldiscrete-depth gh)Wldwater siltnples 'at 17 on-Site,locatiolls.. . .'.' '. .
, ,

• Cbllection and an:alysis of39 discrete-d~pth,groundwatersamples at Doff-Site locations.

The results of the above work were stimiIiari~d-in Tetra Teeh (2008e); tabulated analYtical resul~ are
provided in Appendix A Tetra Tech~s cOnclusioilS with respect to environme~tal,c011ditions at the Site
anddowngradient"areas are summarized in the following sections.

j.t Compounds ofPotential Concern (COPCs)

BaSed.on the, avail~blel?boratory anal?,se~ ()f soil, soil gas, ~d growld",ater sam.i>l~collectedat the ~ite,
thepnmary VOC dytec~ecl at the Slt,e IS TeE. Other VOC,s detected at Significant concentrations,
inChlding cis~l;2';'DCE and Ve, are common breakdovtnproducts ofTCE audother chlorinated VOCs,
such as peE. These three VOCs - TCE, cis-1~2-DCE, and VC - are considered to be the compounds of
potential concern (COPC) at the Site. Because TCE -has been found at the· most locations and at the
highest concentrations at the',Site, COpes are discussed below primarily in tetnis afTCRta'facilitate the
discussion.

3.2 Subsurface Characterization

The following presents Tetra Tech's judgments regarding subsurface characterization conducted at the
Site by Tetra Tech and other consultants. The subsurface data obtained, to date are summarized in Tetra
Tech's Summary Report (Tetra Tech, 2008c).

Corrective Actioo Plan :8 TetraTech, Inc. T19437.1
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Soil Characterization

'. The characterization of Site soils by soil (and sOil gas) sal1tpling has been adequate to locate
significant sources of COPCs in Site soils. This characterization 'includes soil and/or soil gas
sampling in potential source areas.

• No TCE concentrations indicative of a significant· source in soil, for the COPCs detected in
groundwater have been found. '

• The presence of localized areas of COPe-impacted soilcaIulot be ruled out. However, it is not
considered practical to conduct additional soil characterization. It is expected that if any
localized areas of COPCs are present, they can be remediated during Site grading operations, as
discussed elsewhere in this CAP.

Soil Gas Characterization

• The lateral extent ofTCE and other COPCs in soil gas has been adequately characterized.

• TCE con~entr"tionsin soil gas appearto be consistent with partitioning ofTCE Vapor from TCE­
inlpacted' gr.OUiid,,~ater: .' .

• No apparent soil 'source ofTCE has heen indicated by the TCE concentrations fOlllld in soil gas.

'Grt>undwaterCharacterization
, ,

• The lateral. extent of TeE in groundwater has been adequately characteriied, both on- and off-
S~ , , '

• Two' areas of T(:;E~iInpactedgroundwater are interpreted to' be present at the' Site, one in the '
-eastern.area'and one in the western area of the Site~ ,

.' The Imiximum TOE concentrations d«tectedin dn,Site groundwater (71,000 flgll), aItd a pattern
of inc~.asing TCE c6ncentrati,ons with d~pth within tb.e shallow perched grotindwater,zone, ·are
considered indicative or the presence of'DNAPL' in the western area of the Site. ''the inferred
DNAPL is likely at thebottom of shatlo'w perched groPnd\,,'ater zone ir:t- the coarse-gniined un'it, at
a depth 'of approximately 50 (eet bgs. ,The underlying fi,te-grailled unit, '''lith a minimum
th.c'k11ess of approximatelY., 25 fe~t: ,is'expecte:<i to act ~ a harrier'to further- downward 'migration
'of cOPCs (illyluding TCE). ' ,

• No' indication of the pre~enceofDNAPL has been found in the eastern area of the Site or ill
dowilgnidient off-Site areas. -

Correcti've'Action Plan Tetra Tech, Inc. T19437.1
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4.0 CORRECTIVE ACTION OBJECTIVES

The overall objectives oftheproposed corrective action are tomillimize on- and off-Site hwnan health
risks and adverse impacts to off-Site receptors related to copes consistent with CA0 90-126.

. Corrective Actioo Plan 10 Tetra Tech, Inc. T19437_I
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5.0 ,CORRECTIVE ACTION APPROACH

To addre~s the corrective action objective cited above, the CAP includes on-Site remediiH measures
intended to address the CAO 90-126 directive that soil and groundwater cleanup be initiated by reducing'
cope concentrations in on-Site soil and on- and off-Site groundwater, as well as on-Site engineering
controls and land~use restrictions intended to reduce the likelihood of exposure to COPCs in the future.
The approach includes the following:' ' .

• Remove as much ofthe DNAPL as practical utilizing in~situ chemical oxidation (ISCO).

• Reduce the concentration of dissolved COPCs in the shallow perched groundwater zone in the
western part of the Site using ISCO. .

• Provide for monitored natural atteil'uation (MNA) of dissolved copes -in the eastern part of the
.Site and in the westein part of the Site after cOmpletion of ISCO activities.

• Remediate COpe-impacted soii, if any, at the .time of Site redevelopment, along with the
-localized area of petroleuril-impacted soil in the area of the former :i,OOO-gallon waste cutting oil
UST, using a soil managementplb>. (SMP). . . .

• Implement engineering controls, prunanly in, the form of a vapor intrusion mitigation system
(VIMS) that includes a yapo.\-!>m:rier alid ~assiYe ventilation system.

• Implement institutic>nal, Col1tr'qls, such as prohibiting single-family homes' and use of perched
shallow ground\vatei"for drinking,wate!.· .

it is expeCted that by removin,g 'asmu6h of, th~ DNA.PL as practical, reducing the highest dissolved
concentrations of COPCS '..in the ,v'estem part of the Site to the' degree practical, and instailation of
engineering controls,theccon::ectlve a6ti<m objective will bem~t.

Corrective Action Plan 11 Tetra Tech, Inc. T19437.1
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6.0 SCREENING CRITERIA

6.1 Overview

Published llumerical screening levelsintended to beprotechve of publicJlealthalldsafety and water­
resources in California are used· as screening criteria. .These numerical screeni.ng levels have been
developed by a number of State agencies to be· used to evaluate risks at Sites and are. therefore,
necessarily conservative.. They have. not been developed by the State to .be cleanup levels and their
inclusion in this ·CAP is not intended to be cleanup·standards.They are presented in this CAP to provide
risk-based guidance to remediation activities. Screening levels are provided for each of the COPCs
discussed in Section 3. L

The screening levels considered, and the rationale for the selectioIl, of screening levels. are discussed
below.

6.2 Soil Gas

6.2.1 Soil Gas Screening Levels

Soil gas screening criteria are summari·zed in Table I and AppendiX. B. and include :the follo'wing:

• California Human Health Screening Levels (CHHSLs) soil gas screening levels for residential .
land use (CaIIEPA, 2005). The soil gasCHHSLs areiiuman health~~sed.criteria forselectc:;d
VOCs, which are based on consideration of the vapor intrusion pathwa)ronly and' were developed .
by CallEPAfor'a target risk of 10-6 for carcinogens; or ,a target hazard' quotient of 1.0 fcir non-:-

.carcinogens. .

• SFRWQCB resipential land use soil gas screening levels for .the evaluat~onof potential vapor
intrusion conditioJJs(SFRWQCB. 2008;. Table E-2). . These iSCreening levels. are baSed :on
consideration of the vapor intrusion pathway only, and assUme a target risk of lQ-6 for
carcinogens~. For non-carcinogens; screening levelswe~developedby the SFRWQCB based on
target hazard quotients ·of 0.2. To maint.ain consistency witll.otb.er screeriing levers, the valuefot
cis-l.2-DCE (a non-carcinogen) was adjusted by a factor offiveJo correspond to a target haZard
quotient of 1.0. The CHHSL documentation'(CalIEPA(20QSJ, Ap~ndix 2) notes tllat the
residential land use Crra:SLs and residential land use SFRWQCBscr~n~ng criteria for soil .gas
were"developed using similar methodology, and are ess~111tially identical. . . .

.. Where available, CHHSLs (which were developed for use th.i:-otigho~(C~ifom.la)areusedasscreening.
:levels for soil gaS, The SFRWQCB soil gas screening ie~els:(which~erede~eloped for use primm-ily .
witIiin the San francisco Bay Region) are used for eornpotmdsfor which CHHSLsha"ve not been
developed. The SFRWQCB screening levels are presented herebeeause no CoIDparable screening levels.

. have been developed by southern Califomia regulatory agencies, to the knowledge ofTetra Tech. .

.6.2.2 Soil Gas Exposure Path\vay EvaJuation

.TIle VIMS is proposed to address vapor intrusion considerations on-Site. The VIMS is expected to result
in there being noc6mplete exPosure pathway at the Site related to soil gas. In addition, it is expected that
DNAPL source area remediation and subsequent groundwater remediation will further reduce COPC
concentrations in soil gas. Additional discussion of the VIMs is presented in Section 7.4.

Corrective Action Plan 12 Tetra Tech, Inc. TI-9437.1



•

{
.\

./"-"
'~ ,".' .)

' .

6.3 Soil

6.3.1 Soil-Screening Levels

Impacted soil has been encountered only in the area of the fonner waste cutting oil UST in the eastern
. part of the Site. IIi tins area, a localized area with a limited smowlt of petroleum~iDlpactedsoil appears to
be present.

In addition to 'the localized petroleum-impacted soil in the former waste cutting oil UST area, soil
screening levels are considered in the event .that. COFC-impacted soil is. encountered during
redevelopment at the Site. The following have been considered in evaluating soil screening levels:

• Potential future resident exposure by direct contact with shallow soils;

• Potential construction worker exposure by direct coiltact witI\ shallow· soils during
overexcavation of the Site as a part ofgrading operations during Site redevelopment; and

• The poten,tial for petroleum 'hydrocarbons and/or COPCs in deeper soils (i.e., belowthe depth of
excavation for Site development)to Jeach to groundwater.

Soil sc~eenlllg criteria for coPts, petroleum (~s total petroleum .hydrocarbons· - mid-range distillates
[TPH]), and benzene considered for the Site an: summarized in Table 1" and Appendix B, and are briefly

. disc\lssed below. . "

• SFRWOCB Residential Land Use Soil Screening Levels (DirectExposure):TI\esescreening
leveis were developed foreVaJ.uation of direct exposure concenls {SFRWQCB, 2008;'Tabie K-I).
These SFRWQCB screening levels were dev~loped for the protection of. human health of
residents (adUlts and children). They aQGOWlt for exposl!re to COPCs and/or TJ;>H through direct
contaCt (Le., ·direct ingesti9n, demlal absorption,' and 'inhalation of volatiles ·and fugitive dust).
The.SFRWQCBscree111ng levels were.developed USll\g California cancer slope factors, reference
doses; 'and skin absorption ·factors, and assume a target risk oflO-~ for carcinogens.. For non­
carcinogens, screening levels were developed by the.SFRWQCB for target ha~d quotients of
0.2 and 1.0. To -maintam. consistency with other screeniilg levels, the values for a hazard 'quotient·
of 1.0 ~e presented 4t Table 1.

USEPA Region 9 :Preiiil.1i.naIY Remediation: Goals (PROs) <Direct Exposure): PROs were
developed ,for .resid.entialland use (USEPA, 2004). The PRGs are 9riteria for the protection Of
.ht,1!1lan heal¢. which also account for exposure· tIrrough direct qontact with ·COPCs,The PRGs
. assume a target risk of 10'1i for carcinogens allda .target, hazard ,quotient :of 1.0· for non.,. .
c.arcmogens. In some cases,· the PRGs. include «Calift>Illia-modified" screening ,.levels, which.
were developed using California-specific parameters. 'Where available~ California-modified
PRGs are presented in Table 1. .

. .

• 'SFRWOCB Constructionffrench Worker Screening .Levels '(Direct Exposure): These screening
levels were developed for evaluation of direct exposure COllcerns (SFRWQCB, 2008~ TableK-3).
These SFRWQCBscreenirig levels were developed for tile protection of hwnan health for
construction/trench workerS.. These criteria account forexpos'ure to construction/trench workers
through direct· contact with COPCsandior TFH. These' screening levels assume' a target risk of
10-6 fo.rcarcmogens. For rion-carcinogens, screenmg levels were developed by the SFRWQCB

. CorrectiveAction Plan 13 Tetra Tech, Inc. T19437.1
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(based on target hazard quotients of 0.2 and 1.0. To maintain consistency with other screening'
levels, the values for a target hazard quotient of LOare presented in Table 1.

• SFRWQCB Soil Screening Levels for Potential Leaching to Groundwater: These screening
levels were developed by the SFRWQCB (SFRWQCB, 2008; Table G) using a fate-and-transport
algoritIundevelopedby'the State of Oregon and modified by the Massachusetts'De.paitinelltof
Environmental Protection. The screening levels recommended for the CAP are those developed
by the SFRWQCB for a non-drinking water resource. The assumed growldwater endpoint
concentrations used by the SFRWQCB for developing the non-drinking water resource screening
levels were potential residential vapor intrusion co~ditions and gross contamination"ceiling,levels
odor considerations, whichever was lower. .

6.3.2 Recommended Remediation Guidance Screening Levels

,Shallow Soils - COPCs; TPH, and BenZene
Shallow soils are defined as soils at depths of less than three feet below the depth that will be
overexcavated as part of Site redevelopment; which are expected to correspond to soils within
approximately five feet of current grade. The SFRWQCB residential, land uSe soil screening le~els are
proposed as the shallow soil remediation guidance ,screening levels for COPCs, TPH, and benzene
encountered in shallow soils.

. /.-,...

"'- ,)

The SFRWQCB residential land use soil screeniriglevels were selected because they ~ :based on
CalifornIa-specific pariuneters, and ,are somewhat more conservative than' the correspOnding residential
land use PRGs (Table 1). ,The SFRWQCB Tesidential IMd, use soil screening levels are alsO more·
conservative than t1ie SFRWQCB construction/trench worker' screening levels, which' are based ,on
exposure. assumptions appropriate for 'construction/trench 'Worken;~rather: than residents. Mitigation of
COpes, TPH, benzene, and other VOCs' (if encountered) to SFR.WQCB residential land use soil
,screening levels is,.th~ref6re,considered lobe suitably qonservativewithrespect' to c~nstructiollworker
exposure:

Deeper Soils - copes, TPH; and Benzene
Peeper soils are defined as soils at, depths greater 'than three feet below' the depth' that will' be '
overexcavated as part of Siteredevelopmerit, which are expected to correspond to soils at depths greater
thanapptoximately five fe<:;t below 'current grade. ltis, not expected that. Impacted soilwilI be
encountered below the shallow soil depth described above. However, in the event impacted soil isfourid
iIi. deeper. soils, SFRWQCB soil screening levels 'based on leaching considerations (where ground';vater is
not a drinking water resource) are proposed as re~ediation guidance soil screening Jevels~ .

,The SFRWQCB screening leyels for leaching ,c:Onsid,erl).tions'are considered to be appro~riate for deeper
soils beCause once impacted shallow soils are removed and ertgineered fill is placed 'at the Site, future
residents in the planned 'nllilti-tenant residential development are not expeCted to come into direct contact
with Site soils. There will be, 'as ,a result, an incomplete exposure pathway for direct exposure~ The
proposed screening levels for leaching concems are based on the assumption that groundwater is,not a
spurce,o[ drinking water, which is appropriate for the Site (as discussed in Section 6.4).,

6.3.3 Soil Evaluation

The only soil-related area of concem (AOe) known to be present is the localized area, presently
inaccessible, at the, fonner waste cutting oil UST., ,One soil sample (the 10-foot sample from boring B~l,

located adjacent to the foriner ",Taste cutting oil UST) had reported total recoverable petroleum'
hydrocarbon (TRPH) aild benzene concentrations of 3,764mglkg and 31;000 !lglkg, respectively.
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Underlying soil samples had non-detectable TRPH concentrations. In addition, four soilborihgs (B-2 to
B-5) were drilled withinappro;ximately 6 to 19 ft<et of boring B-1. Soil samples £DUetted 'from these
borings all had lower TRPH concentrations and, where analyzed, non-detectable benzeneconcentnitions.
Assuming that the reported benzene concentration in sampled soil from boring B-1 is correct, itappears
likely that the extent of TRPfI- and benzene-impacted soil in this area is localized. Note~ The analysis
for TRPH typically is now used as a screening analytical method and can be used as a general' indicator of
the cOllcentrEitions of petroleum-related hydrocarbons. However, it is not considered appropriate for
making decisions regarding' whether the soil' is impacted tb the extent that remediation is ·warranted. As
discussed in Section 7.3, analysis for TPH with carbon speciation is expected to be used for decisions.
regarding whetherremediationis warranted and for cOrtfrrmation soil samplini~ .

In the vadose (unsaturated) zOne, the highest TeE concentration in analyzed soil samples was 120 Ilg/kg,
well below the proposed soil screening criterion for TCE. Concentrations of the remaining COPCs in all
of the analyzed soil sa~pleswere also below their respectiv.e~oil screening criteria:.. .

. .'. .
. '. . .' .'}';~'·:~:M",,, ..' . " " .

In the satilratedz0ue below the water table, analyzed 'soil s'at.~P~~s hag. TCE concentrations up' to 19,000
IJ.gJkg (in the. 33-foot bgs soil sample from boring MW-15f41id pOO IJ.glkg (~ the 44~foot bg~",s.~\l ...
sample ·from boring MW-14). Both these of soil samples were collected below the' w~ter..talile;:in areas'of' .
gro~ndwater highly.impacted y,rithTCE. Other soil samplesc911ected .from the urt~ahuit~(Fz;one·a:bove·
the impacted soil.samples at bot:h locations: had npn-detectable-TCE concentrationS.' It is' likely that the
high concelltratii:>liSof TCE detected in :the. 33-foot bgs s~plefroni boring MW-15 and the 44~foot

sample from boring MW-14reflect conditions in groundwater rather than $oil. .
. ." . . .

. Based. on the above considerations, other ih~lli the .localized area, presently inacc'es~ible; a~ound the
fonner waste c1Jtting. oilJ,JSl',.there '&Te no kn()Wn soil~related AOCs at. the ..Site, The reported
concentrations·.of copes. in soil across the..Site are all below the soil scteertingievels cited·ab9ve.It·is
conSidered. urilikely, iIi tIle judgment of Te.tra Teeh;. that a ·lame v()lume of s6ilw~lli.COPCconcentrations
exceedillgthe.soi1·scr~enitJ.glevels is. present at the Site. Howeyer, to' address the'petroleum-impacted
soil in the area of.the fanner waste ~utting:oilUST and ·address -the.1JOsSibil,ity that localized areas .bfso~l
with elevated' cope conCentrations may· be present at the Site,' futuregra4mg and· potential soil

.. reniediation activities, if any, will be.conducte4 in accordance"\lV-itha'SMP, as describedirt SectIon 7:3..... . ". ."' ." .. ". .

6.4· GroUJld~~ter

6.4.1 Ground\vater Screening Levels. .' ~.;; ~. .
. . -. \". .' . . "

.. Althotlgh the Site.js locafe&"i~an area ,where municipal supply js designated. as a beneficial use of
groundwater..(SARWQCB,1995),,'~e,..shaIlow perched groundwater and .any water':'beanng zones that
may be prese.nt·atgJ;e~terdepth at the: 'She .are n,o.t used as .'soln:evs 'of:drlnking water,' ;There are 'no water
supply wells ,in· the.:aiea ofllie Site, and the lle'iU-est water supply wells ·are loeatea approximately three .
mile~ upgr'.ldienfto:the north o~'northeastof the~S·ite. '··In additj<:in~ the Siteis locat~d.to~~....'lY@stbfs.e,v.~(al
faults which constitute the Newpon-Iriglewood Fault Zone? a' 'bai!;ier'to groun~i~.!e.(.flow~~·and·the..
.aquifers which are. used for water sl1pplyelsewhere in the Orange .county' Gro~~dwater Basin. are .not
preserit beneath the Site. For these reaSQllS, groundwater screening levels for the prot~ction of drinking
\vate.r re~ources are notqonsidered to be applicable to the Site.

Applicable sc.reening levels are considered to be those used to evaluate potential vapor intrusion
conditions due to volatilization ofCOPCs from,groundwater and those used to evaluate potential surface

. water impacts. BecllUse on.Sitevapo:r intrusion conditions. are addressed through 'the use of residential
lfu1d)~se soil gas screenin,g levels and the installatiol'l of the VIMS resulting in an incomplete vapor;
pathway (allowing Site development (Section '6.2), only potential :impacts torlowngtadient land 'uses;

.~, ,.. ,:.. .....
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which are commercial/industrial, are considered here, Groundwater screening levels considered
applicable to the Site and downgradient areas are summarized in Table·l and Appendix B,and include the
following: .

• SFRWQCB commercialfmdustrial land use groundwater screening levels for evaluation of
potential vapor intrusion concerns (SFRWQCB, 2008; Table E-l). TheSFRWQCBgroundwater
screening levels are based on the Johnson and Ettinger spreadsheet model for evaluating vapor
intrusion concerns. The model conservatively assumes high-permeability vadose zone.soil types
and that groundwater is present at a depth of approximately 10 feet. The screening levels were
developed using California-specific parameters, and assume a target risk of 10.6 for carcinogens .
and a target hazard quotient of 0.2 for non-earcinogens. The criterion for cis-l,2-DCE in Table I
has been adjusted upward by a factor of five to correspond to a target hazard quotient of l.0, to
maintain consistency with other screening levels.

• Numerical water quality standards for enclosed bays and estuaries of California implemented
under the .Califomia Toxics Rule (CTR) (USEPA,2000: 40 CFR 13L3~). TIle CTR water·
quality standards are numerical standards for discharges to enclosed bays and estuaries of
California which are based on humimhealtheffects from consumption of aquatic organisms.
These criteria apply to .actual discharges to LowerNewport Bay, which is located approximately·
ollemile south ofth.e Site, .

. . , .,

6.4.2 Groundwate~ Evaluation - Potential Off-Site Vapor Intrusion Conditions

TCE concentrations in the upper portion of the shallowperch~ groundwater zone (Tetra Tech, 200Sa;
Tetra Tech. 2008b) are shown in Figure 5. Thes~dataare used for ~omparison with the SFRWQCB

. gfowid''{~terscl"eening levels because'volatilizatioil ofYOCs from grouiidwater is eXPected tooccut·.only
.frOm:.gtowi~hvaterlocated at 01" hear .!ilewater table.:·Figure.5 shows that TCEconcentrations in the upper
pof.t~ori of the p~tchedshallow.groundwatex:zOlie are· well below .tlie SFRWQCBgroundwater scre~i:J.ing
·leyelof..J,800:,Jigfl,:indicating·ihat off-Site P9tential vapodntrusion conditions due to TCE are ·ribLQf
conce~l1.a~ this. time·. Review o(datafoi other CarCsin groundwater (Appendix A) indicates that the.YC
cOnceiitration:det~t~·in groundwater location ·CPTi04 .(27 J.lgfl) slightly exceeds the· SFRWQCB
groundwaier:·scteeninglevel of 13J1g/l.· .

6.4.3 Groundwater Evaluation - Potential Off-Site Surface Water Body Impacts

1G.E6dncen~r.ations in: the lowe,rportion of the shallow perChed grotuidwater zone (Tetra Tech, 2008!i;
.Tetr:a:Tecl1,··2008b).afe shown'in Figure 6. Thes'e data are used for comparison with the CTR.criteria
.beca\cieTCEcoricentrationsixl· 'groundwater are ..;getierallY higheSt .ih .the lower portion of the shil,llow
.petched.',grotind\vater z(irie~· .. Fig4re.5s11o"is·that TCEcoil~ii.tr'ations· ill the lowerportion of the perched
:shaIipy{groundwater zoneinthe.d6wngrad.ient area»f"th6 TCE-impact~.groundwater arebdow the:CrR
criterion·::Of8t Jlgfl for TCE;· .The downgradient.partof the area of TCE-impaetedgrOlmdwater ~
app,roXimateIy4,000 feet from Upper Newport Bay atdosest approach (and also lies generallyupgradient
of.tlle VOC-impacted groundwater at the foriner·Hughes Aircraft facility)..None of the other COPCs
concentrations in off~Site sampled water exceed their respective CTRs. For these reasons, the likelihood.
of impacts to surface water in Lower Newport Bay related to on-Site COPCs is considered to be remote, .
'in the judgment of TetraTech, and this guidance screening level is not considered further.
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7.0 PROPOSED CORRECTIVE ACTION

The proposed corrective action consists of implementing a combination of remediation, engineering
controls, and land-use restrictions to minimize on- and off-Site human health risks and adverse impacts to
off-Site receptors related toCOPC concentrations that exceed one or more of the screening levels. The
proposed corrective action is designed to address the following:

• On-Site Potential Vapor lntrusion Conditions: On-Site vapor intrusion is primarily addressed by
incorporating ·appropriateengilleering controls into the design of future structUres at the Site
(Section 7.4), and by establishing restrictions against future activities which ·have the.potential to
damage the engineering controls unless ·there is appropriate notification (Section 7.5). Ou-Site
vapor intrusion concerns are also addressed by ISeO in the DNAPL source zone, which is
intended to reduce the total mass of v6Cs in groundwater in the western area of the·Site (Section
7.1), and by MNA of the dissolved-phase VOCs reniaining in groundwater after ISCO is
completed (Section7.2)." .

• Potential On-Site Direct Exposure to copes ill Soil and Groundwater:Potehtial direct exposme
to petrQleum~ and COPC-impacted soilandlorgroundwater is addressed by excavation and off-

" Site disposal of shallow COPC- and TPH~impacted soil (Section 7.3), by restrictions on future
excavation activities to depths greater than those overexcavated. during the course" of Site
·redevelopmentwithout appropriate notifications and soil handling prOCedures, and by restrictions
on future use ofgroundwaterbeneath ·the Site (Section 7.5)

• :.:. ..•. I. .•

• Off-Site Potential Vapor Intrusion COllditions:. Potential off-Site vapOl: intrusion at off-Site
properties is "addressed by ISCOieiliediation brthe inferred DNAPt source zone (Section 7.1),
followed by MNA oftheremain~gdissolved..;phase-VOCsin groundwater-(Section 7~2),'These

measures ·are e~pected to further reduce the only cope currently exceeding its screening level
guidance concentration, ('Ie at One location as discussen,in Section 6.4)· to· a. concentratlOll
considered unlikely to result in off~Site vapor intrusion impacts. "

.• P6tential Water Quality Impacts to LowerNewp~rtBay: As· discussed inSecti~n .6.4.3, none of
"" the eOPCshavebeen .found in sampled water at concentrations that exceed their resPective
guidance screening; levelcortcentrations relate.~to Qff-Site surface water bodies such as Lower
Ne\\IPort Bay: Howev~r;the:eAP ii1.cludes~xpandiiigtheexistiuggrowldwatermonitoring ·weil
ri.etwork tel include downgradient «sentI)''' wells thatwill allow monitoring of COPCs during the
Iscb remediationandMNA. (Seci:ion8.0)~. . '." . ..

7.1 DNAPL Source Area Remediation

7.1.1 Rationale

The ittferred presence of DN'APL in tile western area of the Site represents an o1'!l?;oing source of
dissolved-phase VOCs"to groundwater. The purpose of conducting remediation in the DNAPL zone is to
·reduCe the mass of VOCs in the subsurface to the extent feasible, so that ot,her strategies described abOve
.and iil the following sections can be used to address dissolved-phase VOCs ingrciund\vater.

. . .
The approximate area of the Site where DNAPL source area remediation is propQsed is shown in Figure
.7. The area sho\'ill itl·Figure 7 is .an inferred outer limit of the DNAPL source area, basedon the p~sence
of greater than 10,000 Jl.g/l of TCE in groundwater samples collected from the lower portion of the
shallow perched groundwater zone (Tetra Tech, 2008a). It is possible thaL the area where DNAPL is
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~,.. actually present in the subsurface is smaller and may have a different configuration than shown in Figure
.7.

7. L2 Remedial Alternatives

Alternativ.es considered for DNAPL source area remediation include the followirig:

• Excavation: Excavation involves physically removing impacted soil and either on-Site treatment
or off-Site disposal of the excavated soil. At the Site, remediation of the DNAPL source area
would involve excavation to a depth of up to approximately 50 feet, which may require shoring,
dewatering of the shallow perched groundwater zone to allow soils to be excavated, treatment and
disposal of the extracted groundwater,as well as either on-Site treatment or off-Site disposal of
the source area soil. This technology is not considered to be cost-effective for the Site, wlless
redevelopment ofthe Site includes deepoverexcavation.in this area for construction of a subgrade
parking structure..
Pros: Relatively quick.
Cons: Expensive; impnictical during current Site use; not cost-effective unless there is
significantoverexcavation during Site redevelopment; increased truck .traffic would likely be a
concern to·the City of Costa Mesa.' .

• Dual-phase extraction: Dual-phase extraction is an in~situ technology conslstmg of a
combination of groundwater .extractionand treatment and soil vapor extraction. At the· Site,
,groundwater levels 'Would need to be drawn down by as rnuchas. 20 fe~t to expose th6·DNAPL
area, which is lOCated. at the bottom.of the shallow perched'groWldwater zone, to vapor etiraction.
This would likely invQlve .treatme'llt and disposal of relatively large'aDlQuntsofirnpapted
groundwater over an extended period of'tiJne. .Tl.:tis technology is not considered to be tost­
effective for the Slte~ unless Site redevelopment includes dewatering of this area, such' as·. for a
.deepsubgrade parking structure excavation. ,"
Pros: ·Limited surficial dismption;' technically fe'asible; medium duratio~ .-:notas faSt ,as •
excavation; no significant truck traffic. . : .... . '
Cons: .Requires treatment and .disposal of large volumes of groundwater - groundwater discharge
to the storm drain or, sanitary s~w~r system requires either a National:pollution DIscharge
Elimination System or Orange County. Sanitation District permit; .medium to high cOst .'(less
expensive than excavation,generallyniore expensive than in-situ treatment methods). . '. .

• In-situ bioremediation: In-situ. biorymediation involves enhancing the activity of ni!.tu.fally­
occurring TCE-degrading microorganisms, or introducing . cultured TCE-degniding
microorganisms, into the subsurfa~. .This teCImology is considered to be reiatively inexpensive
compared with excavation and dual-phase ex.traction. However, it is''Iiot'kno~;ri<,,vhetlier
bioremedicition wouid be effective for treatment of high TCEconcentrations exPected in tlle
DNAPL SQurce area. In addition, reductive dechlorination of TCE by microorganisms proceeds
through a series of intefmediate compound~, which include cis-I,2'-DCEand.VC. Insom.e .cases,
VC degradation is recalcitrant compared with degradation of TCE and cis-I,2-DCE;.which can
result in VC concentrations increasirig in groundwater: Due primarily to the expected .overall
ineffectiveness of in-situ bioremediation and the possibility of producing more to:?c inteimediate
compounds, this technology is not considered to be feasible for the Site.
Pros: . Limited .surficial disruptioil; treats groundwater in-place ~ithout removalJdisposm;
relatively' inexpensive; medium duration - not as fast as excavation~ no significant truck traffic
would be expeCted. . '.. . .

Cons: Not likely to be technically feasible due to high TCE concentrations; can produce
increased concentrations of deleterious breakdown products.
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• In-situ chemical oxidation CISCO): ISCO involves the introduction of strongoxidizillg agents
into the subsurface which react with TCE and other chlorinated hydrocarbons to produce carbon
dioxide, water, and chloride ion. The oxidants commonly used for ISCOin,clude permanganate
(usually potassium or sodium permanganate)~ sodium persulfate, Fenton's reagent (a mixture of
hydrogen peroxide and ferrollsirori), and ozone. In general, these oxidants ·are hazardous
materials and require special handling and secondary contairunent during use, and need to be
stored in a secure area. In addition, strong oxidants may have adverse reactions ",'ith soils, such
as oxidation of triv'alent chromium to hexavalent chromium, although byproducts such as

. hexavalent chromium usually return to the reduced valence state after the oxidants "have
dissipated. ISCO has been shown to be effective for remediation of high TeE concentrations and
typically does not produce more toxic intermediate coillpounds, such as VC. It is, therefore,
considered to be applicable to the Site. In addition, costs are considered likely to be lower than
excavation or dual-phase extraction and generally comparable to in-s1tu bioremediation. For
these reasons, ISCO is considered to be the preferred remedial teclUlology for DNAPLsource'
area remediation at the Site. .
Pros: .Limited surficial, disruption; technically feasible;t:reats gi:{}\,mdwater in-place without
remova1/disposal; ultimately produces non;.hazlirdous breakdown products; medium cost and
duration - not as expensive or fast as excavation, but generally lower cost than dual phase
extraction; no significant truck traffic would be expected. .
Cons: Treatrllentchernicals are hazardous materials that require carefulhlllidlingand mixing;'can
result in temporary· generation of increased concentrations of deleterious reaction pro.ducts; may
l10t be cost~effective in:soils \.vith high oxygen demand; call result in reduced permeability ofsoils
and solubilizationofmetaIs.

7.1:3' Implementation

Conceptually, ISCO is expected to be conducted by introducing an aqueous oxidant solutiOli into the
possible DNAPL source arel'l by gravity feeding the solu#Qn 'via injectionweHs. It is exPeCted that the
injectio11 wells will consist of conventionally COilstructed tw'O-uich' dianleter PVC groundwater
inonitoring wel~, screened across the lower portion of the shallow perched groundwater zone. Injection

, is expected to be oondu9ted as a batch (as opposed to continuous).process, with a fixed volume ofoxidant
being introduce4 .into the subsurface at each inje9tion well by gravity feeding directly from a portable
mixi.Qg AST. Itisexpeeted that l11ultipie roundS of injection wiII be conducted at the :Site, with
remediation-relatedgrouridwater mqnitoring conducted between injectione~ents to assess the progress of.

'. remediation. .

7.1.3.1 ISCO Pilof Test

Bench-Scale Treatability Testing
Prior-tofuIl-scale implementation ofISCO,.anISCO Pilot TestWorkPlan is expected to be prepared for
review and.approval by the SARWQCB. ·.Prior to preparing the work plan, five soil.bdringsare expected
to be adv81iced in the areas shown in Figure 7. The purpose of the soil borings is to collect soil samples
for the purpose of conducting bench-scale treatability testing, and for the installation of additional two­
inch diameter wells for the purPose of conducting the ISCO pilot test. No oxidant injections will be
conduct~ prior to approval of the ISCO Pilot Test Work Plan by the SARWQCB. .

Pilot Test Work Plan
The ISCO Pilot Test Work Plan is expected to include the following:
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• The results of bench-scale treatability testing ofat least two selected oxidants, which is expected
to be. conducted using soil and groundwater samples collected at the Site. The treatability test
results are expected to be used to evaluate soil oxidant demand (i.e., the amount of oxidant that is
lost by reaction \-Vith native, unimpacted soil), the optimal dosage rate for each oxidant, and
whether any adverse reactions could be expected to: occur during oxidant ittiection; The
n::eatability test results are expected to be used for fmal oxidant selection and to obtain
engineering parameters for the pilot-scale test, including optimum oxidant concentrations, rate of
delivery to the subsurface, and any design adjustments needed to minimize undesirable reactions
in the field;

• A plan for conducting the oxidant injections, including, but not necessarily limited to, the number
. and location of the injection wells, the number and location of wells to be used for pilot test
monitoring, the oxidant to be used and its characteristics, and the expected oxidant quantities and
injection rates.

.• Methods that will be used to control the area of injection and the potential for migration of
oxidant to undesired areas, such as illidergrowldutilities.

• A sampling and analytical plan for monitoring VOC concentration reductions and potential
migration of .oxidant ingrotindwater for a period of three months following ()xidartt injeCtion;
Figure 7 sho\-vs the locations of the proposed pilot test wells, as well as existing grouridwater
inol1itormg wells loca.led in the proposed pilot test area.

•. A Site-specific Health'& Safety Plan for the pilot test; which is expected to in~lude rupplemental
·infonnation regarding chemical safety and handling, inciudingsecuredworkand oxidant storage
areas, and a pi811 for spill containment during the oxidant injection. . .'

. .'. .

.• Information required by the Los Angeles Regional. Water Quality Control. Board in "R~vi.sed

Gener'alWaste Discharge. Requirements for GrotU1(hvater Remediation at Petroleum Hydrocarbon
Fuel~ Voiatile O,rganic Compound, and/or Hexavalent Chromium Impacted Sites" (Board Order
No.R4~2007~OOi9, dated MarchI, 2007). Thisillf(Jrmation was informally requested by 'the'
SARWQCB in ameetiri.g h~ld on July 10,2007. .

. . .

'It'is Tetra Tech~s unde~tanding that the SARWQCB has c()J:~cem~ regardingpotentiaI rele~ ofoxidant
to the' publit stonn drain sys,tem, :which discharges to Upp~d'Je~port Bay. Prior to implementing the.
ISCO pilot test, 1dility plans sho\ving the locations arid depths of known p~blic and on-Site utilities ..
(including storm drain lines) will be requested from. the Site owner, .the· City.of Costa Mesa, and
applicable' Orange CountY agencies. Drawings that are provided are expected to' be reviewed to assess .
.whetherutilities (including storm drains) are present in the area proposed for injection of the ISCO
solution. In addition, a private utility .locating service is expected to be used to locate on~Site private
storm drain lines. This information isexpeeted to be used to modify., as appropriate,the injection
locations, r~tes, and/of volumes of the ISCO solution.

Pilot Test and Pilot Test Status Report . .' .. .'
FoUowiIlg SARWQCB;s approval of the ISCO Pilot Test Work Plan, a pilot. test consisting of a single
gravitY feed injection is expected to take place with groundwater monitoring that includes monitoring for
three ~onths foliO\ving injection.
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Following the conclusion of the three-month monitoring period, an ISCO Pilot Test Status Report is
expected to be prepared for SARWQCB review and approval. TIle status report is expected to include the
following:

• Discussion of the oxidant injectionmethodology~ the field monitoring program, and the results
alld collclusions of the ISCO'pilot test-related groundwater sampling and analysis.

• Recommendations regarding the effectiveness of the ISCO remediation methodology. If'ISCO is
effective, recommendations for full-scale implementation are expected to be provided, including,
bU,t not necessarily limited to, additional oxidant injections and/or expansion of the injection well
network to cover the entire DNAPL'area.

• '~ables and figures summarizing the pilot test-related groundw~tersamplingandanalysis results.

• Copies of the original laboratory reports.

7.1.3.2 Full-Scale 18(;0 Implementation

Assuming that the pilot test results confu-ni the. effectiveness of ISCO to the Site, the ISCO 'injection well
.net\vork is expeCiedio be expanded to a full-scale $ystem encompassing the entire i1i.fei:ted DNAPL area.
It isexpecte,d that an amendment to the IS.CO Pilot Test Work Pl~n wi1! ..be submitted to the SARWQCB
for revie~vand approval prior'to sta,rting oxidantinjectil::lll in wells located outside of the initial.pilot test
afea~ The m:ri:endillent is expected to provide ·an outline of tile proposed remediation system expansion,
including': .

• Additional injection well and remediation monitorilig ,,;'-ell locations.
. , .. .. .

• . Revisions to the $amplmg .and analyticai plan for monitoring VaG concentration reductions and
p<>tenti!1.l migration of oxid&Ut"in the subsurface during -remediation:

• A propos~d schedule for conductingaddltional oxidant injections.

7.1.4 Post-Remediation Confrrmation Sampl~g

At the ,conclusion of remediatio~, a·Conf'inD.ation Sampling Work Plan. is 'expected to be prepared for
SARWQCB review and approval... ·The :Conftrmation' Sampling Work Plan is expected to include
illfonnation on the tYpe; number,· and locations ,of the proposed cgllfil1l}.ation·!;iamples, sampling
metho.dology, .and &UalytiCal JIlethods. .

Post-remediation .conf1I1iiatlon·s~piing is e~pected to' consist of c611ecting soil and/or discretedept1l
groundwater samples at tile' bottom of t1f& shallow. water-:bearingzone, iwd :analyzing the groundwater
saniples.for VOCS'Ul general aceorda"nce with USEPA Method No. 8460R ConfIimatiolr,soil sampling is
expected to be conducted using .either a hollow 'stem auger or direct-push drill rig. Discrete-depth
confitmatioll groundwater sampling is expected to be conducted USUlg a ·Hydro~unch. (or equivalent) .
groundwater ~ampling too\ advanced by a CPT or other direct-push tYpe rig. .
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The proposed ISCO program is designed t()rediice ~themass ofvacs ill the relatively small area. of
inferred DNAPL (described above), a~ this appears to be the primary source of elevated VOC
cOncentrations in groundwater. TIus section describes additional remedial measures designed to further
reduce dissolved-phase vot concentrations in groUndwate~ to the point where vapor intrusion is not a
significant concern at downgradi:ent commerdallindustrial properties.

7.2.2 Methodology

· Dissolved~phasegro~dwaterimpacts remaining after ~ompletion of the ISCO program described above
ate expected to be ·addressed through MNA. The available data for COPCs in groundwater indicate that
cis~1,2-DCE and VC,both .of which .are commond~gradation products of TCE and other chlorinated
solvents, such as PCE,a:re 'also p~eselltwithin the area of TeE-impacted growldwater. This observation
suggests that naturally-occiirring TeE degradation is occurring in the subsurface, and. that W\fA is a
viable strategy for reducillgdissolved phaSe VOC~concentrations in shallow perched groundwater.

7.2.3 Implementation

· MNAis:eiPbctedbe;iritpl~m:entedas; partof;'the ongomg' groundwater monitoring program for the Site.
· Inaddltiori t()·aiialy.zipgj~rqtilldwaters~pl~s forVOCs,aIlalysisfor odier biodegradation-reiated
parainetets($u9h,ai.catbonate,:"bicarpon~e;chloride,.ClissoJvei1 :oxYgen,' riitrate,dissolved manganese,

'. dissolyed'iroii,-andstiIfate) ~expected to'beincotporated in the monitoring program for sampled water
collected frOm .selecte4:wells" Additional diScussion of the groundwater monitoririg program is provided
in Section 7.0. .' '. .' .

It_shoUJ.d'berioteJ~at IS'tOcould 'iocally i~lbitbiolo~cal'activity v{idlin dIe shallow water-bearing
ZOne due·'t6di.r~i·c()11ta'ct:bet\Yeen illicropes ,and.oxidant, or:dueto the creation of highly oxidizing
conditionsi~ !he':$ubslJ.it~ce:· . StUdies of microbial· activity 'pefore and after implem~ritation.or'ISCO.
(suillm:anZedin:·Intet$t~~.Technoiogy.&Regulatory·Council [ITRC],2005 and Huling and Pivetz, 2006)

.have foun(l that biqcieg,didation r~tes .rebouI}d r:eiatively quickly following treatnlent \"v.ith a variety of
.oxidaIl.ts.. ' In 'tbe.event·th·at bjodegradati<>n rates .are significartdy impacted' by ISCO, bioenllaIlCements
~(such .as :~then~g¢ns} may 'heinipleinentedto restore ·the reducingconditionsalld microbial populations
necessaly·forN.rNA.' .': .

7.2Abociiirleritati~~iS~~piihg .
'" . ""."

MNA dOyuIiieritati~ri sampl~g is expected be conducted as part of-the ground\vater monitoring prograni .
for the Site~disci.I~seairi.Sectlbn8.0. A r~quest for tmal closure ofthe Site is expectedto be made when
the eXtent· ofthe:'VOC-impactedgroundwater .is documented' to be stable~dissolved-phase VOC
concentrations arid6ci.l.ment~ to be decreasing as a result of ongoing non-bioellhanced biodegradation,
and vac concentrationsiiloff-Site ground'water have been reduced to below the SFRWQCB
groundwater screening levels for vapor intrusion concerns (SFRWQCB, 2008) summariZed in Table I.
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7.3 Soil Remediation

7.3.1 Rationale

In addition to the known limited area of petroleum-impacted soil in the area of the former waste cutting
oil UST, soil remediation is expected to be used to address any presently unknown. eOPC-im,pacted soil
that might be encountered during Site redevelopment. Soil rerttedialion is intended to address impacted
soil encountered during overexcavation ofthe Site as a part of Site redevelopment. Remedial measures
designed to address potential on-Site vapor.intrusion are discussed below in Section 7.4. '

7.3.2 Methodology

AJ:ty impacted soil encountered during overexcavation of the Site as. a part or Site redevelopment that
exceeds screening levels is exp'ected to ·be remediated by· excavation and off-Site' disposal. It should:be
noted that soil and soil· gas characterization' worl< conducted to date' at the Site has ubt found areas of
shallow soil \vith significant voe concentrations; and. has onlY'found a localiZed 'areaof soil imp'acted
with petroleum hydrocarbons, in th~area ofthe former-wastecut;tirigoil UST (Figure 2). The 10caliZe:d
pe'troleum-impacted area is currentlyinaccess.ible, in a paved area, and eievated petroleum 'hydrocarbon
concentrations have not .been fOlUld ill groUlldwater~ .As a result, no exposure pathway:currentlyexists for
direct contact with soil andna impact togr.oUlldwater; ise~pected.· Since soil remediation oftheldc81iied
area of petroleum-impacted soil is not feasible at the present ti.me and there is 1.\0 exposure .pathway,
rdmediation of this soil is expected :tobe.ooildii"ctcll :m:,corijtln:ctidil'with 'gradlni(Of the' Site :8i1d reI~ted
overexcavation for buildi~lg.foUlldation~;utilitit'!~,and pav~ent. . .

7;3j IIllblementation

.Ithi expected ·that soil remediation; if flny; win ·takeplace ,in areas of the Site where impac~ed '.soil is
,'encountered in shallow soils .during o:vere.xcavation~:gia:dirig,.:_at:ld·foUlldationpreparationthat·exceeds
residential laud soil screening levels' (discussed', in ,Seciiciri6:3). ,Reniediation· is expeCted "to include .
excav'ationalld off-Site di~posa1 ofpetroleum~'or COPC-impij,cted soil. .. ... '-....

I~ the event' that impacted soil. is fo~d'in'deep~r s<)i1~ (Le" .at·depths'greater' three "reet 'below the.depth .
that willQe overexcavated. as.part ofSite .redevelopment), soil sCJ;'eehing le.velS for leaching consideratiqns .
(where grQundwater is I~Ot a drinking ,vater reso:urce}will:be use<fforremediation gui~ance."Remediation
.is exp~ted to incIude excavation and off-Sit~hlisPosarof petroleuIii~or:.cOPC.;inipaeted soil. "IIoweirer•
.ilnhe event that overexcavation becomes i~eaSible?a1tematiyerem&ii~l~easuresmay be consid~r.ed.:

:Soil ,remediation is exp~ted to be con:du~ted in' ace&rdanee with a 8M1>, inchidirig COlw.nnation soil
s~pling, as discussed further below. . .. . ... . .

7.3.3.1 SoilManagement Plan

The 8MP is expected to provide fontial protocols and procedures for. inspection of.the Site by trained,
persoIUlel during mass grading, excavation Ofpotel1tiai impacted soil, post-excavation conf1I1llatiou
saJ:\lpling. management aud disposal of impacted S9il, and Site-wide conflrmationsoil sampling. The.
SMP is expected to be iricorporated by reference into the grading specifications for the Site. Specific
items that are expeCted to be included in the SMP include the follovvl.ng:

• A Site~specific Health & Safety Plan to be implemented during Site grading activities:
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• Notification to the grading contractor and other personnelpresent at the Site during grading ofthe
potential presence of impacted soil.

• Procedures for inspection of the Site by trained environmental personnel during grading.

• Protocols for redirecting gradlng operations ~d conducting soil sampling in the event that
potentially-impacted soil (i.e., soil observed to be stained, odorous, or with elevated organic
vapor meter readings) is encountered during grading.

• A plan for excavation confirmation soil sampling, and sample anaIysis inareaswh~re potentially­
impacted soil is encountered (see additional discussion below [Section 7.3.3.2]).

• A plan for routine confmnation soil sampling and analysis of the bottom of the mass grading
eXcl;lvations to document that soil left in place is acceptable for the intended land use.

• Protocols and procedures for the management of impacted soil stockpiles and for sampling and
analysis of the stockpiles feir the purpose of soil characterization and dispos~. "

• Information pertaining to ,community and worker health ,and safety,' conCerns' during
implementation of the SMP.

, ,

A copy of the SMP is expected to be submitted to the SARWQCB for revieWl:lIld,apPI;oval,prior to
implementation. The SMP is expected to include provisions for confumation soi!sainpling in reme<iial
excavations and Site-wide grid soil sampling outside of the footprint of the planned buildings. Additional

, infonuationon the planned confinuatioll soil sampling is presentecI:be,low. "

7.3.3.2' Confirmation Soil Sampling

It i~ expected that confirmation soil sampling will be conducted follO\Ving rem~:vaI6f the localized
petroleum~impacted soil in the area of the former waste cutting oil UST, as a part :of the SMP. In the
event that other, presently imknown, impacted soil is encountered,confumation soilsampling discussed
below will also be performed as a part of the SMP. ' , '

In areas, where, impacted soil is encountered ~d excavated during, grn<J.m:g,exca~atiein sidewall and
bottom confmnation soil' sainpling is expected to be conducted 'to documeiltthat thesdii~cr~riinglevels
cited in Section 63 have been achieved to the maximum depth excavated. 'Thenuinbenmd lOCations of
soil sampies ,to be collected from each excavation is expected to be' based, on excavation ,size, in
accordance with a s;;lffipling plan to be provided ,in the SMP and submitted, to the- ~ARWQCB for
'approvaL It is expected that i:he conf~ati.on soil samples i.l1impact~ soil excav~tid~ ~nbe,inalyied
for VOCsandJor TPH with carbon chain speciation (TPHcc)in general accordance'withUSEPA Method
Nos. 8260B and 'SO15m, respectively. If the laboratory results for the soil Saniples indicate that soil

. which does not meet the guidance screening levels remains in place~ 'additioi.ial excavation and soil
sampling is expected' to be conducted until analytical results indicate that the remediation guidance .
screening levels have' been' achieved. However, in the event, that overexcavatidn becomes infeasible,
discussions are expected to be held with the SARWQCB to decide the appropriate approach for handling
this soil (including whether the remediation guidance screening level(s) can be modified).
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7.4 Engineering Controls

7.4.1 Rationale

It is anticipated that if may not be feasible to remediate soil, groundwater, and soil gas at the Site to the
extent th;'lt soil gas guidance screening levels for potential vapor intrusion conditions(which are very low)
can be achieved at the Site. In addition, the Site is located within the Ne'W-port Beach Oil Field, and there
is a potential for methane gas to be present in the subsurface. To address potential vapor intrusion
conditions related to COPCs and methane gas, engineering controls are proposecffor all future occupied
structures at the Site.

7.4.2 Proposed Methodology and Implementation

Based on the extent of soil ga.s presently impacted by COPCs (Figure 4), it is expected that a VIMS
(inCluding sub-slab passive venlilation system and vapor barrier) will be used as an engineering control
beneath all occupied, structures at the Site, with the exception of areas where developmerit plans call for .
passively- or mechanically-ventilated parking structures to be constructed beneath occupied building!>.
Where parking structures are· to. be constructed beneath occupied buildings, the" parking structure itself
will be considered to represent an adequate engineering control.

Passive ventilation systems typicaIly cOlisi!>t of either a gravel blmiket.with perforated vapor coliection
.'piping or shallow·trenches with perforated piping and gravel backfill, Which IS connected to one or more.
vent risers. Vapor biiniers typically consist of an impervious· material, sl,1ch as.high-density polye!hylene
(fIDPE), linear low density polyethylene (LLDP~), or a cold-sprayed emulsion tLiquid Bootll\)),·which is
placed above the ventilation sy!>telll and below th~ building foundation slab. Vapor barriers. are sealed i):i.
areas \vh¥re the barrier material is overlapped,at building footings, alldat slab penetrations. A protective

.Covering· consisting of sand or geotextile iSo/PicalIy placed over the vapor barrier to pr()vide pro~ction
during building fOWldation installation. Appropriate. \rIMS notificatioll signage is stenciled· on or
otherwise attached tathe vent risers and other appropriate locations~· .

. -' . ' .', .. ,,' . \ .
The VIMS is ~xp~cted 1Q be designed and certified by a Calif9rnia-licensed Professional Engineer (P.E.)
familiar with vapor in~sionengineering controls. The vapor barrier design is expected to conform: to
manufacturer's guidelines and industry ·standards for the construction of vapor barriers, .iD.cluding·
il1~thods used for sealing the vapor barrie,r at overlaps,' building foo~ngs and slab penetrations. PriQr to
installation, the vapor barrier design is expected to be submitted to the City as part of :the building plart
.approval process, and to the SARWQCB for review arid approval. The design d~wings are expected to
speCify that installation of the :vapor b,arrier will.be ~nonitored and inspected by a California P.E, familiar
·with vapor intrusion engineering Controls. Items to be monitored during constrUction are expecteci·.io·
.inClude· baiTier temlinations,·sealmg ofthe.bairieiat overlaps and. penetrations,arid that theyapOi-·bamer
.was installed in accordance with the City- and sARWQCB-approved drawings. -Foliowing construction;
the .p.E. is·exp~ted to provide a letter certifying ~I~t the·vapor barrier was cOnstructed in accordance with
the City- and SARWQCB-approved design drawings. .

.7.5 Land-Use Restrictions

7.5.1 Rationale

Land-use restrictions (also referred to as deed restrictions) are expected to: provide appropriate notice to .
owners, tenants, and others using the property regarding COPCs; prevent inadvertent damage to the on­
·Site engineering controls· described above; and reduCe the likelihood that future residents will
inadvertently come into contact with impacted soil and/orgroundwater.
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7.5.2 Implementation

Land-uSe restrictions are expected to be recorded for the Site at the County of Orange (County) Clerk­
Reco~der's?ffice p~orto occupancy. Land-use restrictiollSwhich are e:<pected to bejmpl~U1elltedat the
Sit6lri61ilde the following: . .. . ' . .' ...

• Appropriate notification to future owners, tenants, and others usi.ng the property that COPCS may
be present in soil gas, soil, and groundwater beneath the Site. .

- Restrictions on future single-family residential land use.

-Restrictions on soil excavation below a d~pth of three feet below the depth overexcavated for
grading purposes, without prior notification to the property owner and the SARWQCB', and
implementation of SARWQCB-approved appropriate monitoring for copes', health and safety
procedures; and mitigation measUres, induding the repair of vapor barriers and sub-slab
ventilation systems and/or handling ofimpacted soil- if encountered. .

• Restrictions on activities such as piping repairs which have the potential .to disturb the VIMS, .
without notification to the property owner and the SARWQCB.. This restriction is expected to
include a requirement that any SARWQCB-appioved work include all necessary repairs to the
VIMS, with insp~tion and.certification ofthe repairs bya CaliforniaP.E.

- '.Resttictions on future uSe ofgroundwater'beneath the Site.

.Proposed language for the hind-use restrictions is expected to be provided' to the SARWQCB'for review
and comment at leastt1ir~e months prior to occupancy of the ·Site.. After approval, the leind-use
:restrictions are eXPected 'to be recorded by tiie County Cle~k-Recbrder'soffice. .' . .

Corrective Action Plan 26 Tetra Tech, Inc. Tl9437.1



(
r•• ,

8.0 ,GROUNDWATER MONITORlNG

Groundwatermonitoringwasconducted on a quarterly basis for the first three quarters of2007. Ongoing
groundwater monitoring is expected to be conducted on a semi-annual basis until two years' after the
completion of ISCO. Future activities pertaining to the groundwater monitoring program are expected to
include the follO\V,ing:

• Preparation of a work plan for proposed changes to the groundwater monitoring program for the
Site. The work plan is expected to be submitted to the SARWQCB for review and approval prior
to implementing the proposed changes. '

• Evaluation of the existing groundwater monitoring well network, including groundwater
monitoring' well design and placement, to assess .whether any of the existing groUlldwater

'Inonitonng wells can be elimin.ated from the monitoring program and abandoned in accordance
with State standards. For example, cOPC conceiltrations in groundwater in the eastern area ,of

,the Site are all, below guidance screening levels. The grolUldwater mOllitorixig wells in this area
could; therefore, be removed from' the .groWldwa~er monitoring program ami abll:Qdoned in
aceordance with State standards. '

• Installation of additiQnalon-$i.te gtOlmclW!lter monitoring. wells.at locations ,;hiCh~ ,are' better
suited.for eyaluatillgthe effectivity ofreniediatiO"ll ofclissolved-pha.se COPCs ill groundwater and
natur31attenuation of dissofved-phase copes. ' . ,

• inst.allation ofof£-Site.groundwater:inoniton~g w~lls.

Ii Periodic analysis ,ofgrolUldwater samples for additional biodegradatioiHelatedp~eters..
'. ' '." . ' ..

It:sh~uld:b:enote4 that f~ture redevelopment, o~' ,lAc .Bite ~ay involve.a ,temporary' cessationQf
',!ifoUn:d\~ai:er"monitonilg-activities during, 60nstruction:and ,relocation of sopie or all of the groundwater'
,moi:J..itoring :wells to areaS that, are expected 'to be 'accessible~vhendevelopment is completed. Potential
issue$ "pertainin:g ,to well relocation 'are expected to be discussed with, the SARWQCB when

.~edevdopment plans 'b6qoine available. '. "
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9.0 LIMITATIONS

Our professional services have been perfomred, oUr findings obtained, and our recommendations prepared
in accordance with customary principles and, pra<;tices in the fields of environmental science and

, engineering. This warranty is in lieu of all other warranties either expressed or implied, Tetra Tech is not
. responsible for the independentcondusions, opinions; or recommendations made by others based Olrthe

infoIDlation presented in this report.

It must be recognized that environmental investigations are inherently limited in the sense that
cOnclusions are drawn and recommendations developed from information obtained from limited research
and Site investigation. All Site subsurface conditions were not field investigated as part of this study.
Additionally, tile passage of time may result in achange in the environmental characteristics at tlris Site
and surrounding properties. Thisr:eport does not warrant againstiuture operations or conditions, nor does
this warrantoperations or cOllditions preSent ofa 'type or ata lo«ation not investigated, '

Certain infoimahon contained ill this ~eport may have been rightfully provided to Tetra Tech by third
parties or other outside ,sources. ,Whenprovide~; Tetra Techl~~ made'reaSonable inquiry into the
accuraCy of SUCh informatiqn. However, retr:~ Tech'does ,~ot make any wl'1ITantieS or representations,

'whether ,expressed or implied., ,regarding tlr,e accurl,lcy of such information, and shall not be held
'accountableorn~sponsiblein the event Jhat any such itiacc~aciesare present '

This Report ,is for the benefit of Sev~teenthStree(Re,aity"iI,.C,('~ClienC)"whichalone may rely on this
teport. Except \vherespecifically piovid~d,t1iere',is"-tO'hen:o'thifd'p3rty'reIiiUiee on 'this Report without
the'prior ex.pres~::wiittenCoi.rsentofTetra Tech.', AJiyauthQrl.z,yQ, thiid~party us~ of this report shaltalso be

, subject to the teImSalld,col~ditions,:goveril~i"thewcltk iri.:theAgreenient bet:ive~n S~ven~nth 'Street
Realty LLCarid' Tetra Te.~h.and, shalf ~eliIilited.,byfu~~xceptiqns.,aridli.initations'in this, Report, and with
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