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RICORD OF £zZCISIoN
REMEDIAL ALTEIXRNATIVE SCLZCTION
EITE: Stringfesllow Acid Fits, Clen Aveon, ERivergicds County,
Celifornia
ANALYETS REVIEWED:

T heve reviewed the follcving documents which enzlvze the
€lte conditions and the cust-sifectiveanscs ¢cf renszdizl alitsrnziives
gt the Stringfellow Acid Pits:

Stringfellow Technical Audit Report

Black &end Veatch FResport July 1983
Engineering Study cf Stringfellow Cless I Dispcsal Site -
Bzzardous Waste lanzgement Seminer

SJemes Montgomery Encineers (JMM) August 1920
Repcrt on Phesge 1T Vlork for Closure of Stringfelleowv Class I
Bazardous Wéste Disposal Site - Eydrogeologic Evaluztion

SMM Mey 1°¢8l
&n Evelusztion c¢f Ground Vate: Disposal Altsernatives and Post-
Clcsurs Monitoring for Stringfellow Class I Hazardcus Waste
Disposal Site

JMHM October 12§81
Staff Summzries and Reccmmendations

Five additional engineering studies which were completed by
James M. Montgecmery Consulting Engineers, Inc. prior to August
1280, and are related to the Stringfellow site.

COMPOWENTS OF STLECTED OPTION

- Initial Remedial Measures
Fencing
Erosion Control

- Interim Source Control
Continued hauling and disposal
Storage tanks
O & M Plan
Cngoing Site Maintenance

- Interim Offsite Measure
Contaminated grourd water mitigation

o
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- Source Control (reimbursement for partial measures)
Neutralization of acidic solics
Removal and offsite disposal cf DDT contaminated material
Clay Cap
Barrier dam
Gel-injection wall into bedrock
Nystem of menitoring, interceptor and extraction wells
Run-off abatement systen

DECLARATIONS

Based on my review cf the above documents, I have determined
that the source control remedial actions performed at the
Stringfellow cite were selected following analyses consistent
with thcsz anzlyses outlined in sections 2300.68(f)-(i) of the
National 0il and Hzzardous Substances Contingency Plan (NCP) and
comprised a cost-effective remedy that currently is providing
protection of public health, welfare, end the environment.
have also determined that the propesed interim source contrcel e
interim offsite remedial actions are cost-zfiective ané nrecessa
to maintain and safeguard the existing source control remadizl
actions. These interim actions are necessary to protect the
public hezalth and environment during the time required to conduct
the long-term remsdicl investigaticn and fezasibility study that
will identify additicnal cost-effective remecdial actions that
may be required to effectively miticate and minimizs damage to
and provide zdeguate protection of public health, welfare and
the environment consistent with section 300.68(j) cf the NCP. I
have determined that the proposed initial remedial measures are
consistent with section 300.68(e)(1l) of the NCP, being cost-
effective and necessary to limit the threat of exposurs to a
significant health hazard. h

~

n
X

d
7

Consistent with section 101(24) of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1S$80,
I have determined that the coffsite disposal of the material

contaminated with DDT was more cost-effective than the other
remedial options for dealing with the material. The continued
incterim offsits dispesal of contaminzted lsachats iz the cnly
feesible metnod, sricor to 1~"1°ﬁﬁ“tatior of furure vamedieal
acticns, to pro:ect the publlv healzsh, walfare and the envirvonmant
from a2 present cr potential risk.

I have taken into account the public comments regzrding the
selection of the remedial actions approved in this Racord of
Cecisicn. while many public comments supported cifsite trancssert
and dispcsal of 21l contaminated materials, I have determined
that the information on this site and rzlated analyses thet
presently exist would not support & decisicn under saction 101(2&
authorizing cffsite transport and disposal cf &ll cecntaminated
material at this times. The remecdial investigaticn and feasibiliw@
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STRINGFELLOW SITE

Briefing Materials for Record of Decisicn

I. BACKGROUND

2,

Site LCescription

The Stringfellow site is located in Riverside County,
approximately five miles northwest of the City of
Riverside and one mile north of the Community of

Glen Avcn., The site is situated in a canyon on the
southern slopss of the Jurupa Mountains. It lies in
the natural drainage path cf approximately 270 acres

of the canycn watershed at the heead of Pyrite Creek,.
The Stringfellow site potentially affects the Ching III
Ground Weter Easin, a domestic drinking water supprly
for approximately 40,000 potentially affected residents,
The ground waitsr supply is also used for industriea

and agricultural purposes.

Site Historwv

During the site cperation from 1356 toc 1€72, zpproxinatelgy
34 million gallons of toxic waste were disgosed cf at

the site. Fast disposal technigues included discharging
liguid wastes, mainly acids and heavy matals, tc pencs

for solar evaporaticn and spraying liquid wastes into

the air to accelerate evapcration. During cperation,

the site consisted of 3.5 acres cf evaporation ponds

and 5.6 acres of land contaminated by eeration
operations. The total land area 1s approximately

22 acres. Substances dispcsed of include heavy mstals
such as chromium &nd cadmium, acids including sulfuric
aci¢ ana organics, including DDT end TCE.

In 1956, Stringfellow Quarry Company, Inc., opened a
hazardous waste disposal site pursuant to & land use
2 )

% i .  er 3 A o - 1
variance igsued by the Riverside County Pl
3

3, ths
sal sit:

(WU

{

In 196), during heavy rainstorm peri
asz of chemically contzminated wat
This material discharged dcown Pyrite Creex and through
the Ccmmunity of Glsn Avon, located approximately cne
mile downstream. After this incident, the lecczl
community began to seek the closure of the site. 1In
November 1572, th2z site was voluntarily closed by tns

g, 2n uncentrolled
r cccurred.

m



Stringfellow Quzrry Compzny, Inc. In 1¢74, the
Rivercice Ccunty Flznning Comuissicn rsvoked the cite's
land vse veriarces, znd in 1¢75%, ths 2nEl VWzoasr
Quality Control 3card (RWOCE) wes n ‘el bw the
ccrporeation thet it was fineancielly 1z to continue
mazintenznce cf the site., Siringisl wzrny Compeny,
Inc. failed to pev oroperiy taxss & fiscal vear
1¢73-1¢74.,
In 19273, the RW2CR Zeclzrscd the cits & t>2Yic nulisznce
&g & nonoperating irdustzyv., This ecticn zllicwel the
PWQCE Co egin Lte study of the site end Lo pLace
liens cn the property fcr costs incurrsd for site closure
actions.
The RWQRCE2's consultent, James M. rontgomsry Engineers,
Inc, (JIJMM}, produced & report in 1977, recommerding the
encapsulation of material onsite by: 1) injecting
gel into fissures in the undezsrlying bedrock;
2) installing mcnitoring and intercepicr wells to
locate and extract the downctream contamineted plume;
encé 3) 1installing a cley cap over the site.
In 1978, the Stete lzgislature eappropriated funds for
cbatemsnt zactivities at the Stringfellow site. Before
these activities could be initiated, hsavy reinfalil in
the =9r1ng of 1578, once &gein caused ths sits to
overflow into Pryite Creek and downstream through
Glen Avon. In order to prevent a catecstrophic release
from the site, approximeately 800,000 gallons of chemically
contaminated water was discharged to thz Cresk er

the supervision of the RWQCB.

Between 1978 and 1981, the EW(OCB contracted for the
removal of approximately 6.5 million gallons of liquid
wastes and the DDT-contaminated material from the
site. These wastes wvere hauled to Cless I hazardous
waste dispocsal sites in southern California.

In March, August, and September 1980, the Federal
Regional Response Team (RRT), with the assistance of
the U.S. Coast Guard Pacific Strike T2am, was reguested
by the RWQCB to assist in preventing a third surface
discharge. This response effort resulted in the
removal of over ten million gallons of chemically
contaminated water, reinforcement of the containment
barriers, and improvement of the truck loading area.



In 1580, the property was acguired by the State and
Riverside County by tax deed. 1In 1981, the State
purchased the County's interest in the property in
order to facilitate the site's cleanup. Restrictions
on the future use of the property have teen recorded
in the title to prevent future disturbances o: the
site,

Following a public hearing on July 2, 1980, during which

-six alternatives for abating the problems &t the site

were discussed, RWCCB adopted Resolution No. 80-142,
which called for implementing the alternative of complete
removal of all liquid and solid wastes from the site.

In December 1980, because it was apparent that
for the total removal alternative would not be
RWQCB adopted Resoluticon No. 80-219, which stz
an interim abatement program should be implems
provide protection from leaching or washout oE
waste material. 1In addition to protecting resi
deownstream and the environment, this interim prog
would facilitate the total removal of material onc
financing became availalbe.
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The RWOCE was awarded a grant from the State Water
Resources Control Board (SWKCB) to accomplish an
interim abatement program for onsitz containment cof
wastes, In 1981, geological and hydrologiceal
investigations were conducted. In May 1881, RCRA
funds were provided bv EFA to the RWQCB for desig
anc¢ constructicn engineering activities for th

interim
abatement program.

(D
[
o)

The interim abatement program was designed to contzin
the wastes onsite and minimize the risk of further
contaminant migration until funding for total removal
was available. The program was aimed &t reducing the
amount of contained waste, neutralizing the pH of the
remaining waste, eliminating surface flow contamination
by capping, reducing and t:uat*’nu the existing
water contamin ‘ ;
cg

agatemsnt pro

"OU

The State's exprzssed intersst in participeting in the
SuperZund program resultzd in Cove-.nor Brown designating
Stringfellow as the State's top priority site in Novemser
1981. Irn order to continue the activities at the site
ancé to cuallLy for CER LA funds, the State reguestecd

a deviaticn from EPA's grant regulations in July 1981,
Additionally, the State realizsd that all acticns

taken would nesed to be consistent with CERCLA arnd the
draft NCP. Therefcre, offsite disposal of hazzardous
wastes would have to be evaluzted and determ ned to
be more cost-effective than other remedial actions.

I
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In 2pril and June 1982 the State resccmTended to IFA thet
the onsite ccntainnment program, with edditicnal msesures
to enhznce ii's zffectivencss, wzs the cost-:ziisctive
renedy.

Cn July 2, 1892, the Czlifconia Tipertwant of Zezlizh
Services (DOHE8) submitt zn appliczticn for 2z ccocoperztive
azrecnent to EFA.  The s reéiestsd reinmbirsement

e §53.8 willion for the SCE's interim Cfragrian., In
zGCiticn, DLHSE recguzsie 2.6 millicn to zug = the
Rwylz s interim ;fcg:am tv Cs ng end insnziling
addizicnzl monitoring and inter-cestor well:z and by'
conducting feasibility studies for upgradient ground
water diversion, onsite containment of contaminarnts

end downgradient plume zbatement.

In Avgust, while the applicztion for the July cooperative
agreemsnt was being proczssed, EPA compleitsd 2n intensive
investigation which yvielded gocd evidenca linking .
responsible perties to the Stringfellow site. Eased

in part on this evidence &and an iscue ccncerning the
State's cost share, EP3A suspended processing the July
applicetion. -
in Aucgust and Qctober 1882, ZP2 issued over 200
combination CERCLA section l0&/Notice Lettars to
respensible parties. The government negotiating team -
wnich consisted of EPa, the State, and Department of
Justice (DCJ) held a gesneral meeting with responsible
parties in November 1982. The purpose of this meeting
wz3s to Initiate enfcrcement discussions with respor51ule
parties to recover past and future costs ©of cleanup.

¢ gevernment team met with the responsible party
eering cormittee on four subsequent occasions to
settiement., AN acceptable setitlement was not
ffered by responsible parties. On aApril 21, 1983,
DOJ and the State of California filed a civil suitlin
the United States District Court for the Cesntral '
District of California. Eighteen generators, 4
transporters, and 9 owner/operators were named as
defendants in the lawsuit., The complaint seeks to
obtain funds from the defendants to abate the hazards
at the site and to reimburse the government for all
funds. expended by it.

b 3T
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On April 22, 1983, a Congressional hearing was held in
the Community of Glen Avon. At that hearing the
Director of the Office of Emergency &and Remedial
Response (OERR) discussed the projects to be ccapleted
under the proposed cooperative agreement.

On May 4, 1983, the Director of OERR signed the Action
Memorandum authorizing remecial planning work at the site.



On June 15,
received in
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983, & final cooperative a
Ph Beadguarters from the &

Recent Immediate Removal Acticns

On or about May 1€, 1983, ligquid was discovered seeping
into the surface several hundred yards below the
Stringfellow Acid Pits barrier dam. The flow mixed
with an ongoing stream cof water which is channelled
around the site, and eventually leaves the site via
Pyrite Creek. Because of heavy inflow to the site in
recent months, the liquid level behind the barrier dam
remains high. Because of the hydraulic head behind
the dam liquid which manages to escaps the barrier
raises the wzter level significently below the dam,
fercing it to the surface.

An initial emergency measure taken by the California
Department ¢Z Bealth included cigging a pit epproximately
10 x 20 feet, fcur feet deep, from which the liguid

could be removed several times daily with a vacuum

truck. The direct contact threet has been alleviated

by the instzallation of a french drain in the seepage
area, with & sump to collsct liquids and an automatic
pump to return liguicds to the holding tanks. GCrading

and rechannelling heve been completed to divert
uncontaminated water arcund the area of szsepage,
Security of the site has been enhanced by instellaticn
of a partial fence alory the road leading to ths site
gate, and repair of an existing fence across the creek

which runs through the site.



IY. SUMMLEY CF REMIDIxI 2CTIONS
The EStzte has submittel z cocopsrabtive egrose
csgverel remecdizl rssponse activiities., Thisg s=c¢
beth the existing and proposed ecticens for whic
being reguested. Additiornzl ramsdliz) plznnirg
(RI/FS), wiiich are also & perit of ths ccopereti
ere cdiscussed in Ssecticn III.
A, Source Contrel ¥azzcuras

During the pericd frcom 1973 to 1880 tre Stzies 2
series c¢cf enginesring investigations and studiz
alternztives for cbatement of the risks pecsed b
site. The ccnclusion and reccmmendations of ti
summarized here. A series of reports resulted
of 6 alternatives in the December 1972 raport p
Y. Montgomery Engineers (J¥M4M). These alternati
beleow; however, a2 detailed descripticon of the e
effort and the remedial zctions actuzlly conscr
ir 2ppencix 1. The alternatives were:
Alternestive Descrintion
1. Remove liguids (cfisite dJisgpocsal),

level poncds and grzce site, instcall

clay cap, drainagce and leachate collection.

2. Same as No. 1 with kiln dust.neutrealizatiocon

of coils

3. Neutralization of liquids and sclids onsite,
level ponds and greade site, a

collectiocn

s
o
drainage and leachate

3 with bcttom sezaling of

4, Same as No. site
5. Chemical fixation of liguids and solids,
level ponds and grade site, clay cap,

drainage and leachate collection

(offsite
clay cap

6. Removal of liquids and solids,
disposal) level ponds and grade,

1/ 1979 cost estimates
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$9¢0,000

$310,000

1,240,000

$1,720,000 to
$2,850,000

$11,600,000



The alternatives were evaluated for cost and technical feasibility
The effectiveness oi each alternative in centrollirg the release
of wastes into the environment was also evaluated. 2lternztive

No 3., onsite neutralization and containment of sclid and

liguid wastes, appeared to be the most ccst-effective; however,
alternatives 3, 5 and 6 were evaluated in more detail to improve
the cost estimates and account for worsening site cenditions.,

The revised cost estimates for the remaining alternatives were:

Alternatives ' _ : . Cost Estimate?2/
No. 3 © 52,496,000
No. 5 - $4,036,000
No. 6 $21,000,000 to

$41,000,0003/

& public hearing was held on July 2, 1980, to discuss the various
alternatives considerec. Comments from the lccal community
strongly favored the removal and disposal of liguids and solids
(alternative No. 6). The RWQCB passed a resolution supporting
the removal alternative (Mo. 6) and reguesting funding from

the SWRCB. However, due to the high cost of removing and
disposing of liguids and solids, the RWQCE subseqguently approved
construction of the onsite neutralization and contalnment
alternative (No. 3) as an interim measure until funding for
renmoval ccould be obtained,.

On April 9, 1982, the RWQCREB reevaluated the p*ooos:d si
remedies in light of the propcsed NCP and CERCLA cost-e
reguirsments and recommended alternative No. 3 to the S

In June 1982, the State recommended to EPA theat onsite containment,
without future removal of scolids was the cost-eflectives remedy.
This recommencdation was based on the following factors

1. Onsite containment was the least cost alternative to

adeguately ebate the public nuisance and the threat o

Cischarge ci tcxic materials, The mezsurz should zls
el

. e : -
prasent no advarsa environmantzl impacts.

2. Acdverse impacts created pridr to the remedial action
would be mitigated by closure and maintenance oI the
site (e.g. operation of downstream extracticn wells).

3. Additioral measures to maximize the reliagility of
containmaent should be evaluated.

2/ 1980 cost estimates
>/ Cost range was based on actual guotations
facilities
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The € Cecicsiecn teck thes cormunitv's Cesires i
account ¢ ing their preference for the totzl ramova
opticnhi. zlysis ¢ thz zlterretives incicated <heac
most ccst cive ecolucticn to contrcl the source of h:
waste was 2 ccntzinment. Howgver, the Stzts's revi
the ongite zinmEnt project inCicetesd that accéitionel
mzy D& needszsd, Thirefiors, in respeonse Lo these concsrns
State Cropossd & long-term vremsTizl Investigeticon zrd fs
study to =ifectively miticate and minimize denage to and
acecuzte prctection to public heelth, wslizre or the env
This evaluation will include additional source ccntrel &
including oiffgite transport end cisposal of &1l centemin
meteriezl, and mszsures to mitigate the offsite contcaminat
¢ground waster plume,

To thet £nd, a2 Community Relatlions Flazn will be implenented
by Auvgust 22, 1%533, pricr tce initiztion of field activities.
The plan will recuire that community relations activities be
integrated with the remeciel investigetion and feesibility
study activities, Adguate crportunity for public ccmuwents
concerning these activities will be provided for and commants
will be znelvzed and integreated into the selection of any
edditional rem=diel meacsures.

B. Offsite Dispeszl Components of the Centainment Alternative

1. Licuid Wastz Removal.

Onsite neutralization of liquid wastess contaeined in the onsite
penés was part of the recommended containment alternative.
Eowever, before the State could implement this acticn, EPA's
Regional Recponse Teeam and the Coast Guard removed over 10
millicn gallons of liguid waste on an emergency basis. This
eliminated the need for licguid neutralization as &z part of the
remedial action.

2. DDT Removal

A part to the onsite containment alternative invclved the
selective removal and cffsite disposal of DDT contaminated
material. Since the material wes confined to the northern |
porticn cf the site and due to its highly toxic nature, this
material wes disposed of separately from other contaminants.
The State evaluazted both onsite fixation aznd offcite disposal
as feasible alternatives. Propcsals were requested for

both alternatives. Evaluation of the propcsals incicated
that complete removal was the most cost-effective approach.



This decision was based on the following cost proposels: -

Alternative Cost Quotaztion
Onsite fixation $39€/CY to $632/CY
Offsite disposal _ $139/CY

3. Leachate Collection and Disposal

The onsite containment alternative included facilities
for collection and extraction of leachate, including
extractionr wells and a gravel collection system. Operztion
of the two extraction wells located upstream ¢ the clay
barrier in the gravel collection system is rsguirsd to
maintain the integrity of the clay barrier and to help
prevent leachate seepzge from the site (Note: Ths clay
barrier and gravel collecticon system were adced to the
alternative since actual site conditions cid not prevent
lateral migration of leachate as was presviously thought).
The extraction well located in the northern portion of
the site collects contaminated water from seeps, springs,
and bedrock fractures in the arsa. Well IW-1 is pumped
because it is located in an area of high cecntaminant
concentration, and removal of contaminated weter frecn
this well will reduce the downsiream migraticn of contam-
inants. The pumping of these four well nd heauling the
waste cifsite to an approved disposal £ lity is the
only presently available method of disp 1 The most
cost-effective alternative for leong-ter

be determined in the Feasibility Scudy.
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Cecomerztive Afrssment
The Stzte hes submittsd & cooperacive egrzsmant Lo
furnd severel remscdial response activities, including
oast and proposed romediel ecticns, end funding for
remeciel plenning. The c¢enerel cihjscitivz cf tha
Temzdlz) investigiticon/fzzsitilicy ctudy (RIFSFS) is
to cevelocn 2 cosu-cifective remedial eciion fcor finzal
site clcsures &t the Stringiellew Zecilizy consicstent
with &tzts arnd Felerzl pcliciss anc g:iiélines e
prctect public healith, welfzre, and the envircnment.
T contrzcter will review background infcrmation,
collect and analyze eadditional cata, establish
eveluation criteria, identify and select the cost-
effective alterrnative, ancé develop precesign criteria.
The remedicl investigation/feasibilitv study includes
three meajor areas of the site: ‘upcgrzdient, cnsite,
end cowngradient, The objectives of 'these specific
arezs are as follows:

UPCRADIENT: Icdentify z2nd evealuate msthods to

prevent or méanzge upstrezam ground weter and surface

water entering the site.

ONEITE: Identify and evaluate methods to prevent

the migration of existing hazardcus substances

offsite. .

DOWHGRADIENT: Icentify ancd evaluate aguifer

characteristics, the extent cf the existing plume,
eand mesthods ¢f controlling pollutant migration in
the ground water downgradient of tih2 site,

Federzl Lead Fast-Track Remedial Investigation/Feasibilitv
Stucy '

The State requested that an EPA-lead fast-track remedial
investigation/feasibility stuvdy be conducted to identify
and evaluate alternative methods of controlling the
mijraticon of ccntaminated ground water in the cowngradient
area., This project is expected to require two to

three months and will result in a recommended technology
for trzatment of contaminated ground water in accordance
with the approved interim off-site measures.
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EPA Technical Review of Past Reme=dial Actions

The firm of Black and Veatch was hired to conduct a
review of past site activities and conduct a technical
audit of work performed since the passage of CERCLA.

The review criteria used by Black and Veatch included:
1) Consistency with the NCF,

2) Implementation of work in a logical and crderly
manner, resulting in a reasonable site response
approach, and

3) Conformity with standard engineering and construction
practices in effect at that time.

The past source control actions (May 1281 to date of
award of the cooperative agreemaent) were found to be
consistent with the three review criteria. Expenditures
for these actions were claimed by the State for reim-
bursement under a deviation from the Federal grant
regulations (40 CFR 30)., Based on the cutcome cf
this review by Black and Veatch and a fiscal audit by
the EPA Inspector General, EPA has concluded that the
State will be reimbursed fcr the majority of the
claimed expenditures in the awardé of furnding for tns
cooperative agreement. :

dial Rctivities.

0

Propcsed Interim Rem

The State has requested funding for severzal new activities
These include:

1) Initizl Remedial Me

&)

surec.,

]

2) Interim Source Control Measures. :

3) Interim Cff-site Measuras.

- S - 3 JE— ~—~ =y . . -1 - - =
These interim measures zare supplemznital compenents oF
exlsting work dona &t the site, and as such are noc

= 14
= . . N . B > oy o A
rew remedial actions, Each zactivity 1s discussed

below.
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ary o prevent

<

rains Guring
rosieon problems
s considered necss
i soil and clay leayers with the
possible washout of taminazted materizl, and to maintain
the integrity of the rimeter cra&ﬁage ditches There

are no other feasible alternatives for the IRM because the
propcsed activities supplement and are reguirsed to maintaln
the effectiveness of. the drainage controls installed during
the previous remedial action.
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Interim Source Control

This Reccrd of Decision approves the hauling and off-
site disposal of leachate extracted above and below

the cley barrier dem onsite. This measure is necessary
to maintain the effectiveness of the clay barrier dam
and no other effecti’e interim alternatives currently
exist. This measure will be funded during the time
required for the State to complete the long-term
remedial investigation/feasibility study (currently
estimated to take 18 months). The long-term RI/FS

will evazluate alternatives to reduce leachate gencration
onsite.
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The above activities are consistent with source cocntrol
measures as defined in NCP section 300.68(e)(2) because
they are necessary to prevent or minimize the migration
of hazardous substances from the site. These activities
are considered interim because they are necessary to
supplement the existing remedial measures until the
remedial investigation/feasibilty study can be completed
and auny additional remedial actions recommendsd by the
study can be implemented.

These interim measures have bteen found tc be cost-
effective on the basis that no other feasible alternatives
are available. These interim measure are rot distinct
remedial actions but are components needed to maintain

and enhance existing site controls.

This Record of Cecision also certifies that ccntinued
interim offsite disposal is necessary to protect public
health and the environment in conformance with CERCLA
section 101(24).

Interim Offsi=e Measures

This Record of Decision appreves interim offsite
measures to mitigate offsite contaminated ground
water migration. In accordance with the NCP, ofifsite

-measures can be implemented tc miticats the effects

on public health, welfare, cor the environmant when
contaminaticn has migrated bevond the area where

hazardcus substances were originally loczated. his
situation exists at the site since & plume of contaminated
ground water is migrating from the site towzrd ar=zas

where ground water is used for potable water supplies

In the application for the cooperativs agreement the
State requested funding for pumping of ground water from
offsite wells IW-2 and IW-3, to mitigate this problem.
EPA has deried funding cof this task for the followlng
reasons. A study recently completed, evalLatlng the
ef‘ec:s c:i pumw¢ng Tn—2 and IW-3 on the existing
nant plume, conclucded thet
wells wouli not 51gﬁlflcan ly effect the movement oI
thz plume bk=czuse the ’oaclna ed cf the pTLze was
past the influernce of the wells. Therefore, it is
not racommencdad that these wells be pumped until
further evaluation has been completed.

- dm oo -
seratipg thase

r'L

lQ rh ot

EPA hes approved approximately $2 million for interim
offsite measures on th2 condition that the fast-trzck
RI/FS 1s completed and recommends such measures, The
fast~track RI/FS will determine the locations of new
interceptor wells and technclogy required to dispose
of contaminated water _umpsd from theg wells
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STRINGFELLOW RECORD OF DECISION
APPENDIX 1

HISTORY OfF ENCINEERING EVALUATION FOR PAST REMEDIAL ACTIONS

A. Engineerinc Evaluation

In late 1975, the RWQCB requested funds frcom the State
Water Resources Ccntrol Beoard to investigate. abatement
alternatives, James M. Montgomery Consulting Engineers,
Inc. (JMM) was selected to study and recommend abatement
alternatives. Alternztives for opening the site were
also reguired by the State Board to assess the
comparative costs.

The primary purposes of the initial JMM report, submitted
in 1977, were to develop and evaluate alternatives for
either reopening or permanently closing the site and to
provide future operating procedures and monitoring
reguirements.- The report also presented a history of

site operations, operaticnal criteria, and acdministrative
actions; a description of the site physical characteristics
and the basic geolcgic and hydrclogic setting of the
Region and the site; and, a summary cf ground water
qguality monitoring for the area cdownstreem of the site.

The review of the ground weter quality data revealed
degradation of ground water quality downstream of the
site which led JMM to question the prev*o s assumpticn
that the bedrock under the site was im .eable and
concrete barrier evented contaminant migration from
the site, Three measures were incorporatsd 1n each of
the alternatives for reopening or permanently closing
the site to provide protection of downstream ground
water users from contaminent migration:

o Construction of a bedrock sump cdownstream Of the
concrete barrier to collect leachate s:sping under
the barrier.

o Pressure grouting the bedrock both under the concrete

barrier and at both ends of the barrisr,

+
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are summarized
A (Minima)

e

subsegquent

The alternatives evaluated for site closure
below. The actions described in Alternztiv
Improvaments) are incorpecrated into all of
alternatives for site closure.

th

o Altsrnative A, Minimzl Improvemen ::‘ Consists of the
three measures discussed above plus removal of
contaminated scil downstream of the ex-stlng sump ,

replacement of the northeast corner of the perigheral

{
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sit & clev berm, cisposzl cf water
ext Lhe intercepior wells, and
inst monitoring wsllis., (IZstimztsc <ost

o Alternzstivs Lz g
¢f Minimel Imorov ci co
liguid, leveling the ¢
przecnant i su irmats
-- £Z72,0C0),

c sltzrnative C, rill to Cr=ds and Covzr Site:
Consists of Minimal Improvements, remcval of
contaminated liguid, placement of f£ill to level
the peripnheral berms, and placement cf a surface
czp. (Ezstimeted cost (Cl) ~-$1,91C,000}.

o} ~lternative D, Encapsulate Materiel: Consists of
Minimzl Improvements, removel of ccocntaminatsdé liguidg,
encezpsaelation ¢f contaminated soils and sludges,
and placement of surface cover. {Estimeated cost
(DL) -$850,000).

o} Alternetive E, Renoves Contaminated Matesrial: Ccnesists
of ¥Minimel Improvemesnts, removel of conteminated
liguid, removal of conteriinzted soil, and placement
of a cover over or prepareticn of bedrock surface,
(Estimated cost (E1) -- $3,700,000).

The evaluation process ,weighed the advantages and

Gisacventzges along with the cost-sffectivensss 0o each

alternative. The recommended alternative for site

closure wes Alternative B, Level Ponds and Cover Site.

The California Departmznt of Eealth Services (DOHS),
Mzrch 137¢ repcrt suggested, among other recommendations
that pH of the site meteriel be raised to prevent
possible detericration of the cley cap. 1In the JMM
Decenber 18979 report the recommendations by DO S to
alter the waste pH were addressed.

The primary purpose of the December 1979 report was to
reevaluate alternatives for site closure, developed
previously in the January 1977 JMM Report. However, a
number of site conditions had changed or wcre discovered
in the intervening period which changed or allowed
refinement of the assumptions used in the previous
study.

The report compared the existing site conditions and
available data with those reported in the earlier study.
Based on this new information, JMM developsd a program
of interim remedial activities, evaluated the technical

-



znd econcmic feasibility of chemical fixaticn andé
neutralization of contaminated liguid and solid wastes,
and performed a fezsibility analysis of six closure
alternatives.

Changes in site conditions required reevaluation of
previous recommendations as noted below:

o

The volume of liquid contained onsite had increased
from 300,000 gallons in 1977 to mecre than 3 million
gallons in 1979, as a result of heavy rainfalls
during this period. The increased liguid volume
significantly increased the cost of the alternatives
in the 1977 report which included hauling the
offsite disposal.

The previous assumption of minimal subsurface inflow
to the site through the bedrock was based on the
observations-of concentrated vegetation in the

upper portion of the site during the dry period.

The observance of actual seeps and springs in

these areas during a wet period implied a more
fractured bedrock and a more substantial subsurface
inflow than had previously been considered.

Ground water monitoring cdata accumuleted in the
period between the 1977 and 1879 reports indicated
seepage from the site was affecting downstream
water guality. This suggested 2 more sericus
problem than was previously anticipated.

Remedial measures had been recommended in the previous
report (JMM, Jaznuary 1977). Additional measures and
modificaticons toc previous remedial measures recommended

as

(o}

"Six (€) new alternatives
the site., The alternatl
fixaticn and neutralizati

a result of the new information are noted below:

Reinforcement of the berms to provide additional
containment volume was reccmmended tc prevent future
surface discharge of contanlﬁa;ec liguid.

An 2xtencsion of thz gel 1njecticon grogram propesed
in SMM's 1977 report was recommended to provida a
wider and deercer seepage barrier,

Acdditional monitoring wells wer~» recommencdad to
further define the extent of the pollutant plume,
A planned program of water sampling was also
reccumended.

weres develcopecd for closure cof
es incorporated the chemical
on data also dzvelcped in the

"‘Q

report.



o} Biternative 1 -- Remcvs
anG cover site with clzy
£2.0,G6C0)

o} Alternative 2 -- Remove contaminazted lizuid,
nautraiize sclids, and cover sits witl clav s=2z2l,
(Zz<timzted cost -~ §£S8C,000)

o) dltsrnztive 3 -- Heutrzlize liguid, grics end covar
site., (Zzuim=ztsd cost =~ £S30,000)

c Alisrnative 4 =- {leutrzilize liguid, grele site,
cncepsulete in Kkiln cdust and cover with clay laver.,
(Bstimeted cocst --—- $1,240,000)

o Altzrnative 5 -~ Chemical fixetion, grade site and
cecver site with clay layer. (Estimated cost --
$1,780,0C0 to £2,8350,000)
2ltsrrnetive € -~ Remove ceontamineted mazterial.
(Zstimezted cost ~- $11,600,000)

The elternative selected (Number 2) wzs basically

alternative B--1 in the JkM Januvery 1277 respcori, wikth

mocifications for previding drainege for surizce water,
intercepticn cf water from the springs et the ncrthern
end of the site, neutralizing liquid at the site with
kiln dust, and instelling a ki ln dust cover layer to

provide additional neutralizetion if azny water should
infiltrate from the surface through the clay cap. The
mocifications suggested in this report wsre basically
refinements to the original proposal and were based on
new information and ernvironmental changes, such as the
DOHES (1°279) report and the increase in the volume of
contaminated ground water at the site after two very
wet winters.

As Phase I work got underwey new unexpected problems
ware discoversd and the closure plans had to be revised
again. The major problem, discovered since the JMM
December 1978 report was that, during excavation to
prepare for the gel injection in the assumed rock
fractures underneath the existing concrete dam, it was
discovered theat the dam was not keyed into bedrock at
the ends, but was in fact built over alluvial material
which allowed considerable seepage of waste out of the
site.

The April 1980 JMM report updated the December 1979
dreft report to analyze the subsurface conditicns
discovered during the Phase I construction activities.
the report zlso refined two of the alternatives
identified in the previous report.



The large amount of seepage and high degree of bedrock
fractures discovered during the excavaticn of the
concrete barrier raised serious gusstions about the
integrity of the underlying bedrock. The recommendations
in the report include additional geologic studies and
interceptor well construction to confirm the extent and
mitigate effect of seepage through the fractured bedrcnk.

Two of the six (6) alternatives developed in the previous
report (JMM December 1979) were ceveloped in more detail.

o) Alternative 2 -- Neutralization (Revised estimated
cost == $2,496,000)

o) Alternative 5 =-- Chemical Fixation (Resvised estimated
cost -- $4,036,000)

The report concluded that the neutralization alternative
offered the "best practicable technclcgy”" while the
chemical £f£ixation alternative was the "best azvailable
technolegy"”. Neutralization was cetermined to be the
cost-effective solution.

Following a public hearing cn July 2, 1980 during which
the six alternatives for abating the problems &t the
site weare discussed, RWQCPE adopted Resolution No. §0-142
which called for implementing the alternztive cf complete
removal of z11 liguid and solid wastes from the site

In a report to RWQCB dated December 1980, JM!M examined
this alternetive in greater detail and evzluated the
various locations which would accept the Stringfeilow
site wastes. The estimated cost for total removal was
between $21 and $41 million depending on the site
selected for disposal.

In December 1980, because it was apparent thet funding
for the total removal alternative would nct be granted,
RWQCB adopted Resolution No. 80-219, which stated that
an interim abatement prcgram should e implemented to
provide protection from leaching or washout of the
waste mater‘ 1. 1In acddition to protscting re
downstream and the envirenment, this i;terir

would rac1lltate the total rsmoval cf matzrie
financing became avzilable.

Interim Abaztement Progran

The RWQCB was awarced a grant rLrom thc SGPCB of

$4 million to accomplish the Interim Abkat=zmant Progran.
In 1281, initial geolcgic and hydrologlc .nvestigations
were conducted during the precdesign phase. In May

1581, a £95,000 Resource Conservation and Racovery
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allawion ¢t TTIvel colillzotlcon systEn enl Zliev
barrizr dam on the dcwnstrszm Coundary on the
osal site was recommended to minimize laterezl
gmineant migration.
gnts of the progrzm incluced:
o neutrzlizacicn cf abouvt 7% parcent of wvaste material
instzllation ©f concret: gutters and gunit2 channels
£or surizce rurncff ebatemsnt;
crading the site for proper drainage control;
insgtaliation cf a cne~fcot kiln cduct layer under a
two—-Zoct clav cap;
installaticn of 14 menitcring wells, 3 extraction
wells upstream of the barrier dam, one extraction
w21l downstrezm of the barrier dam, and 3 interceptor
wells.
gel injection of the bedrock belcw the barrier dam
consisting of cone curtain in moderzte to low fracture
zones and two curtains in high frecture zones;
construction of a gravel collection system &nd a
clay core barrier cdam downstream cf the disposal site;
construction of a pretreatment plant to treat
extracted and intercepted flow; and
construction of a one-mile pipeline to hook up
with the Santa Zna Regional Interceptoer (SARI) for

ultimate discharge through a seven-mile outfall into
the Pacific Ocean

QC2 completed all elements cof the Interim
the design and construction

treatment plant and the pipeline. Leachate

is currently being pumped from the extraction wells

and frcm the first downstream interceptor well

for

hauling and disposal at a Class I facility.



Aucmentation

In June 1982, DOHS stated in a letter to EP2, Region IX,
that onsite containment is the most cost-effective
solution for final site mitigation with the completion
of an additional augmentaticn program. The augmentation
program was designed to maximize ths relia»ility cf

each element of the onsite containment measures.
Additional wells were to improve the ability to monitor
and manage the contaminated plume. A feasibility study
was to examine the cost-effectiveness of intercepting
and diverting ground water around the site and upgrading
the barrier dem and gel injection elements. A second
feasibility study was to examine the characteristics of
the offsite plume. These activities will be included

in the RI1/F35 proposed under the coopsrative agreement.
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Persnts ¢l Ju oh RirZv. hmevs ¢zl ned
and writtan lozzl, € &0l fzrz.
cificicls eg! nirg De one zIouw Lo site.
Over tht yea 3 a2 large numder of punlic
and ¢grcuvyp meetirn .g the disposal area. Many
pecple believe the P of Jurupsz were resconsible
for the gite's 372. The cgrcup : cr-
porzated in 1973, presently has a core ip
of about twanty people.
Mey 1972
A cemple from the water supply well for the CGlen Avon
Schceol contazined & small amount of hexavalent chromium.
The community was zlarmed by this finding. Regional
board cfficizls later attributed the contaminzcion to
surface £looding. The Glen Avon well weas subseguently
clcsed.

November 1972

The Stringfellow site is closed.

The Parents of Jurupa filed a2 petition with the State
Board stzting thet the actions of the RWQCL3 were im-
proper and inzppropriate. The community group wanted
the site closed permanently.

March 1974

The Riverside County Board of Supervisors declared
the site a public nulsgnc , and ended all attempts
to reopen the area for dumping. The Parents of
Jurupa considered this a victory for the group.

March 1978

Representative CGeorge Brown held the first public
meeting in the Glen Avon community. Fermerly, all
hearings were in downtown Riverside. A number of
State and Regional water and air cfficials spoke



about the Strincfellcw site problem on Sepiember ¢,
1278, five months after the flooding of the wastewatsar.
Residents of the surrounding communities, notably

Parents of Jurupa members, also> voiced their concerns.

1579

A second community group was formed. The group is
called the Concerned Neighbors in Action (CNA). The
group was formed with the assistznce of the California
Campaign for Economic Democracy. A number of other
community organizations were instrumental in organizing

CNA., Theyv include:

- Jurupa Juniocr Women's Clubj;

- Glen Avon Babysitting Cooperative;

- Glen Avon Crime Watch;

-~ Pedley Women's Club;

- Glen Avon PT2; and

- West Riverside County Businessmen's Association
Like Parents of Jurupa, CN2 favors complete removal

oi the site. The ¢group has a core membership of about

fifteen citizens and is actively interested in the site.
Periny Newman is the leader of the organizaticn.
1880 - Present

tarch 195C

CNA held a meeting in the community cinter end showad
the film "The Killing Ground" which fccused on hazardous

wastes, ’

Maev Z2, 1680

nded a3

Nine representatives of the community atte s
Sacramento,

Water Resources Control Board hezring in

They asked for funding for totsl removel.
Julv Z, 192¢C
RWQCR held & hearing tc raview altsrnztives; Ior abate-
ment cf the problems at the Stringfsllow sits. A& list
cf six alternatives was prepered by Jemss k. Montgcomery,
Consulting Engineers. Staff of the board recommended

b/
remcval cf the liguis waste z2nd & clav covering. Thse
Bozard, in response to the communitv's corncerns, passed



Tescluticn 80-142 reccommending Altsrnativa

moval, 0 the ftate weter ILesourcss Cont
~% théet meeting, six millicn collars wze o
cost estimzta fcr total removel.
July 15, 128D

Yioh=id @ oDu ~nC the event wz
Lois CGiltbe, T Pinny WNeWIDET, Il
Cili, =zrfexs at ths mseTing.,  The mescling vz
oy Deogplie freom the comnunity, z2n eide to O
Gecrge Brown, &and severzl members of the p
rugust 16, 1289
State Senator FRobert Presley, who had tezn instrumental
in eppropriating special State funds for Stringiszllow
clz2anuvp, held a public.meeting on asugust 15, J1SE8C.
Tna EFPA Reglion IX hazerdous waste contact pesrson,
representzatives f£rom the State 3card and Depzriment
cf Hezlth, &nd Regicneal a&nd county cificials presentad
the fects cof the Stringfellow site &s they understcced
them and ansvered cguestions from &rez residents.
Cctobter 1281
The State Legislature passad the State Superiund. The
community was very involved with the passege of the

State Superiund Law.

November 5, 16§81

The County Press Enterprise published an article on a
"Giant Underground Lezk in the Stringfellow Acid Pits.”

Aopril ¢, 1882

The RWQCB went o& record in recommending a remedy for
interim abatement, containment and leachate control
that would cost approximately ‘our million collears.
The ultimate decision concerning site mitigation was
transferred to the DOHS.

June 1982

DOHS developed the Community Relation Plan.



June 15, 1982

COES met with the community groups and briefed them
on DOHS activities concerning the site, including
their selection of the onsite containment remedy.

April 1983

DOHS met with the State and local officiels, community
groups and the press, to discuss recent sampling data.

April 22, 1883

Congressionzl Committee on Science and Technclogy held
a nearing in Glen Avon. The Director of the Office of
Emergzﬂfv and Remedial Response discussad the proposed
cocperative agreement andé prcposed scops of work Icry
the site,

Mzy 1583

Penny Newman of CNA rDQJested that $25,000 be included
in the Community Ra2lati ons Plan for a techniczl
consultant to review work dong onsite.

June 13, 19¢3

Final coo
received
for commun




