The Environmental Cleanup of
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On September 12, 1997, MCAS Tustin became MCAF Tustin and Lieutenant Colonel Richard A. Bowen assumed
the position of Officer-in-Charge. MCAF Tustin will remain under the military command of Commander, Marine
Corps Air Bases Western Area, located at MCAS EI Toro. Its mission in peacetime, as in war will remain; “to
maintain and operate facilities and provide services and material to support operations of a Marine Aircraft Wing,
or units thereof, and other activities and units designated by the Commandant of the Marine Corps in coordina-
tion with the Chief of Naval Operations.” In July 1999 MCAF Tustin will close, and the property will be disposed

of and reused in accordance with plans developed by the City of Tustin.

Groundwater Contamination and Cleanup - An Overview
T his fact sheet summarizes the results of the Remedial Investigatic

Marine Corps Air Facility (MCAF) Tustin that identified the type Sl SN RICRACR v

and extent of chemicals in the soil, and identified where chemigubaS eI ATl
have seeped into the groundwater over the years. This recently complaslIEINENERGITITIE
and comprehensive investigation is an integral step in the MafleECEUbik AR
Corps/Navy's successful cleanup of MCAF Tustin which will expedite b uAZa@ S RUIEEECIIIE

groundwater issues. The Insert in

Some chemicals that were once used in routine maintenance operati iSRG ETERTET
the base were reported in the soil and groundwater. These chemicals cuSe[l N EEREE 6N RIS
ly pose no threat to human health or the environment; the impacted shauiEREETE SRR
groundwateirs not used for drinking water purposesA discussion of the RIEIEEER o] RelleE NN
specific chemicals and their potential health risks, and a prediction of (RIREITERREIIER [ RN NIy
future movement (migration) in groundwater is presented in this fact she =Rl RN o= qa el
the results of the environmental
investigations. For details on the
environmental conditions at the
base, a collection of reports and
documents is available at the
Information Repository listed in
the Insert.

Based on the predicted migration of contaminated groundwater and fu
degradation of groundwater quality beneath the base, the Marine Corps/
is considering treating the groundwater at three locations to reduce the
centrations of chemicals to levels that meet federal drinking water stand
This action is necessary since the groundwater beneath the base is cons
a suitable or potentially suitable drinking water supply. Other cleanup actic
such as natural dilution and groundwater containment, are also be
considered.

The Remedial Investigation

than 50 years of aircraft maintenance and ter beneath the base.

support operations that used industrial sol-
vents and other chemicals. In the past chemicals were
spilled and leaked. Unlike the more environmentally
sensitive procedures used today, past practices left
chemicals in the soil at various locations, or sites.
Some of these chemicals have since seeped, or

I I istorical activities at the base include more leached, through the soil into the shallow groundwa-

During the early stages of MCAF Tustin's Installation
Restoration Program, inspections were conducted at
sites where the Marine Corps/Navy knew or suspect-
ed that chemicals had been used, spilled, or stored.
From these initial inspections, the Marine Corps/




Navy naroweddown thelist of sitesto thosewhere

thepresencef chemicalsvasverified. Someof these
siteswarrantedno furtheractionbecauseo human
healthrisks were identifed; othersitesrequiredthe
extensve basevide Remedialnvestigtion becausef

potentialhealthrisksandthe degraddion of ground

water quality.

Combined with inbrmation from pievious studiesthe
Remedial Inestigation gave the Maine Cops/Navy
a compehensie "picture" of the conditions of soil
and goundwater & the baseFrom this pictue, the
Marine Cops/Navy then estimeed the potential
health isks posed Y chemicals in the soil andgund
water. The possibility thachemicals in the soil auld
continue to mee into the goundvater and impact the
shallov aquifer beneth the base &s also ealuaed

Potential Health Risks

Human healthisk assessmentsere conducted to
detemine if the ©iemicals in the soil andgundva-
ter could pose ask to human healtmow or in the
future. Because MCAHRustin is dosing and tanser-
ring propety to the pulic, the isk assessmenof soil
was based on potentiatmosue to soil under cuent
conditions and under a fuwiresidential land use
scenaio.

The iisk assessmenbff groundvater considezd cur
rent as well as futue conditions and useshe Oange
CountyWater Distiict, which manges the goundva-
ter beneth the basecumently resticts the use of this
water dueg in pat, to high levels of naural salts and
geneal water hadness (nitate and total dissobd
solids).This restiction, therefore, eliminates ayy cur
rent xposue to people wrking or living arywhere
on the baserhe lisk assessmenof the futue use of
groundvater consideed the Stee Water Resoures
Control Boad’s designaon tha the goundwvater
bene#h the base is considat suitdle, or potentialy
suiteble, for municipal or domestic ater suppy
(Resolution No. 88-63).

Of those sites westiggted in the Remedial
Investigetion, the shallev groundvater beneth Sites
3,12,and 13 South as bund to hae been impaet
ed The thee sites @& shovn in Hgure 2 of the Insér
The chemicals thawere in the soil &Sites 3,12,and
13 South hee seped into the goundvater and hae
impacted or dgraded the potential ater suppy

bene#h the sites. Because of this impact and the pos

sibility that the diemicals will migate off-base the
Marine Cops/Navy is consideing actions to lean up
the goundvater beneth these sites (seeges 3 and 4).

An ecolaical (plantandanimal)risk assessmentas
performedat asite(Site5) where potentially sensitve
habitats wereidentified. Theresultsof thisassessment
indicaedthat theecolgy would notbehameddueto
thepresencef chemicalgnoecolaicalrisks).

Groundwater Movement

The Remedial estigation also erified the etes and
direction of goundwvater flow and pedicted the
movement of bemicals in the undvater with the
use of dfate and tanspot” model. Fom this méhe-
matical model,it was contuded tha 1) contaminted
groundvater has not meed of the base; 2) thenem
icals hare not impacted the dper regional aquier
beneth the base; and 3) contamiiima in the shalle
aquifer would not ead the egional aquigr in the
future. However, the model did pedict tha chemicals
in the shallev aquifer beneth Sites 3,12, and 13
South m# read the base boundas in @proximate-
ly 15 to 40 pars. Plumes ben#athese sites contain
ing trichloroethene (TCE), Freon, and 1,2,3,
trichloropropane (TCP) arestiméed to be maing a
a rate of 30 to 100det per gar A plume is an a&a
within groundvater tha contains bemicals and tha
generlly moves in the diection of and with,the
groundwvater flow.

The results of theisk assessments antbgndvater
modeling br soil and goundvater ae summareed in
the Summayr of Site Remedial estigation and
descibed in detail in the 199@raft Remedial
Investication Report, which is aailable a the
Information Repositow listed in the Inser

Chemicals in the Groundwater

Of the ¢ hemicals fr om past base operations that were
repor ted in the gr ound water, the industrial solvents

tric hlor oethene (TCE) and 1,2,3-tric hlor opropane (TCP)
are of concern and warrant fur  ther attention. These and
other commonl y used solvents are or ganic compounds
that were frequentl y used f or mac hinery and par ts
degreasing, paint stripping, and other industrial ¢ lean-
ing operations. TCE and TCP are not naturall y occurring
chemicals and are kno wn cancer -causing ¢ hemicals
above certain le vels. The coolant Freon was also com -
monly repor ted in gr ound water, but belo w levels that
pose a risk to human health.



Summary of Site Remedial Investigation

for Sites 3,12, and 13 South. &t a detailed discussion of the other siteslaated in the Remedial

Investigation tha did not equire futher ervironmental actionplease efer to the documentsvailable at
the Inbrmation Reositoly. The diemical leels or concentitions summaeed hee ar expressed in "pais per
billion", or pph a unit commonl used to measearconcentations of ©iemicals. Br example 1 ounce off CE in 1
billion ounces (or 7.5 millionglons) of vater is 1 ppb

T he bllowing is a bref summay of the soil and undvater conditions and potential human healtsks

consideed piotective of human healthybthe US.

Installation Restoration Program Site 3
EPA and Cal-ER.

— Paint Stripper Disposal Area

Groundwater
Soil
The sohentTCE is the most common selnt of con
cem reported to ben the soil & Site 3.The healthisk
assessment (under thesidential land use scei@r
detemined thathe concenttions of TCE & this site
as it «ists todg, do not pose a tee to human health.

TCE in the goundvater was eported d levels rmng
ing from 7 ppb to 3,900 ppAs with Site 3 ground
water does not cuently pose a thea to human health
because it is not usedrfhuman consumption and
people ae unlikely to come into contact with it.

Under the futue residential land usescenaio, which
is compdble with the futue "Comnunity Cor" land
use desigr#on for the siteit was detemined thathe
potential healthisks ae within a ange considezd pio-

It was also estintad thd the TCE plume will mix,
or comminglewith the Site 3TCE plume within the
next 30 years. The commingled plume could me
off-base &a concentation aove the deal diink-

tective of human healthybthe US. Ervironmental ing water standat for TCE (5 ppb).

Protection Agengy/ (U.S. ERA) and the Calibrnia

Environmental RetectionAgeng (Cal-ER). For the sameeaasons stad for Site 3,the Maine

Cormps/Navy is consideing actions toeduceTCE to
a level tha meets theddenl drinking water standad
and pevent the commingling of the wplumes.

Groundwater

TCE in the goundwvater was eported d levels mng
ing from 3 ppb to 1,600 ppbhis range exceeds the
fedeal diinking water standadt for TCE. However,
groundvater does not cuently pose a thea to
human health because it is not usedHfuman con
sumption and people aunlikely to come into con
tact with it.

Groundwater, Site 3 and Site 12 —
With the intent of meeting the Samtaa Rgional
Water Quality Contol Board’s policy of restoiing,
to the etent pacticable, groundwvater beneitial
uses,and the Mame Comps/Nary’s goal of pre-
venting or minimizing the spad of goundvater
contaminaion, actions ae being consided to
reducelT CE to 5 ppb — thesflerl drinking water
standad, and to potect futue diinking water
resouces.

It was also pdicted thathe TCE plume couldead
the davngradient base boundafnear the southeast
comer of the base) inpproximately 15 yeais, and
Petess Caryon Channel in gproximately 40 yeas.

Installation Restoration Program Site 12
Installation Restoration Program

Site 13 South — Temporary Storage

— Drum Storage Area No. 2

Area and Wash Area

Soil

The most commontemical of concer reported to )
be in the soil aSite 12 isTCE. The health isk Soil

assessment (under thesrdential land use scemnay TCE and TCP are the most commonchemicalsof
detemined tha the concenations of TCE & this concen to be reported in the soil at this site. The
site, as it &ists todg, do not pose a tket to human health isk assessmeiftindertheresidentialanduse
health. Under the futer residential land use scenaio) deteminedtha thesesolventsdo notposea
scenaio, the potential isks ae within a ange threa to humanhealthasthe site existstoday. Under




thefuture residentialland usescenaio, the potential
risks are within a range consideed protective of
humanhealthby the U.S. EPA andCal-EFA. It was
detemined however, tha the TCE andTCP in the
soil may contirue to seg into the shallav aquifer for
up to 30 yeals, andtherefore optionsfor cleaningup
this soil prior to propety transkr are currently being
consideed

Groundwater

TCE in the goundvater was eported d levels mang

ing from 1 ppb to 300 pplandTCP levels manged

from 2 ppb to 350 ppldhe measwad concenations
of TCE eceeded theddenrl diinking weter standads
of 5 ppb There is no accgtable level of TCP under
the fedeml drinking water standais. Hawever,

groundvater does not cuently pose a thea to

human health because it is not usedifuman con
sumption and people aunlikely to come into con
tact with it.

It wasalsoestimdedtha TCR, moving at a rate of
approximately 100 feetperyear will move off-base
andread BarancaChannelwithin approximately
40 yeas.

Actions ae also being consided to educelTCE to 5
ppb, restoe the benatial uses of goundwvater, and
prevent the sprad ofTCE andTCP from beneth Site
13 SouthThe specit clearup goal for TCP has gt
to be esthlished

Thedeeerregional aquifer, presenty usedfor agri-
cultural anddrinking water purposesgdoesnot con
tain chemicalsfrom Sites3, 12 and 13 South.The
actionsbeingconsideedby the Marine Comps/Navy

areintendedo clearup andpreventthefurtherconta
mination in theshallav aquiferbeneh thethreesites.

The Next Step

Based on theesults of the Remedial \estigation,

the Maine Cops/Navy has poceeded with the e

stegp of the emironmental estogtion process—the
preparation of a Feasibility Stug. The Feasibility

Study process intudes settingemedial or tearup

objectives,and aluaing and selecting ténologies

and altenaives to eliming or educe bemicals in
the soil and undvater.

Representtives flom federl and stte ewvironmental
regulaory agencies hee reviewed the Draft
Feasibility Stug Report. After the completion of
additional goundwater investigations and the fuher
evalugion of dearup altendives, the Maine
Coms/Navy will incorporate agengy comments on the
Draft Feasibility Stug Report and issue a second
draft of the Reort tha will identify treament alter
natives or the soil &Site 13 South andf ground
water & all three sites. Dung a formal pubic
comment peod, the pultic will have the oppdunity
to review and comment on the &fvosed Planyhich
summaizes the Mane Cops/Navy's prefered
altemative(s).

Your undestanding comments and opinionseaan
essential panof ary ervironmental tearup efort. For

additional information on the Remedial \restigation

results,or to contact a @ject epresentéive, please
see theé'For Additional Information” section in the
Inset of this Fact Sheet.

Desire Chandler

Base Realignment and ClosBRAC) Environmental Codtinator

MCAF Tustin

Attn: HQ, BRAC, Code 2AS
PO. Box 105001

SantaAna, CA 92710-5001

Official Business
Penalty br Pivate Use
$300

@9 Printed on ecgyded paer



Understanding Groundwater and Hydrogeology

Beneath Marine Corps Air Facility Tustin

September 1997

INSERT

No. 8

GROUNDWATER

he eastar pottion of the LosAngeles Basinin
which MCAF Tustin is loc#éed, consists of a

seiies of ungen and mird layers of sediments
that were degposited @er thousands ofeais. These
sediment lgers typically contain pokets,or lenses,
of gravel and sands swounded ly smaller finer-
grained meerials like silts and kays. Goundvater
originates when min and suice vater (steams,
rivers,and lales) sep dovnward into the gound and
fill the open spaces beden soil paicles. With time,
the soil sediments becomedigated when most of the
open spacegnce flled with air, are replaced ly
water. The sediment lgers wher thewater complete
ly replaces the air spacesarnalled thesaur ated zone
The sediment lgers @ove the sturated one tha still
contain mositl air between the soil péicles,make up
theunsaur ated zone Thewater table, as is illusteat-
ed in kgure 1,marks the spartion between the da-
rated and ungarated ones.

When vater sees into the soilit mainly flows davn-
ward through the ungarated ne due to gity. As
the bottom-most sedimentylers become darated,
the weter bagins to fow almost hoizontally dischag-
ing into steamsrivers, resevoirs,or oceans in den-
gradient or levland aeas.

Groundwater typically moves slavly in compaison
to surface vater in steams,rivers, and dainage
channels. It also m@s slover thiough fner-grained
clay and silt,and fster though coasergrained sand
and gavel due to the layer openings beteen these
maerials.

HYDROGEOLOGY

tionship betveen soil and undvater,
under MCAFTustin hare been studied
extensiely. Based on these studiéise
geneal groundvater conditions bendia

Soil the base ha been dafied A schemadic

Particles

I I ydrogeological conditions,or the interela

drawing illustrating the lydrogeolagical
conditions bendh the base is sk in

)

Figure 2.

Soil
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v

—  Water Table Sand/Silt/
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"= Water Movement
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Figure 1

Particles

Impermeable Zone

or Barrier

Here, groundwvater is found in two
aquifers. An aquifer is an underound
soil layer tha can stoe and tansmit
water. Bene#h the basge the upper
aquifer (designted the shallw aquifer)
extends to a dath of goproximately 100
feet belov the gound suréce and
includes thee water-beaing zones,as
illustrated in Fgure 2.

The water-beaing zones in the shalie
aquifer beneth the base consistiprari-
ly of fine-grained soils (silts andays)
with some discontinous pog&ets, or
lenses,of coase-gained soils (cpvel
and sands)The gavel and sand lenses
range from eout 1 bot to 10 €et in

Occurrence and Movement of Groundwater Beneath MCAF Tustin
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Figure 2
Groundwater Schematic of MCAF Tustin

thickness.The maement of goundvater occus

primarly through these coaergrained sand and

gravel lenses.

The deeer, or regional, aquifer beneth the base
begins & depths of betwveen 130 to 150efket belav
ground surlce A continuous 10- to 30dot-thick

Pelers Cayon Chamme/

(not to scale)

clay layer acts as a har-
al barier, or aquitad, to
the movement of gound
water and sparates the
10-100 shallov and egional
feet aquifers beneth the

Elo feet

J base This means tha
- water does notlbw read
W fooo IlY between the tw

eet aquifers.

Because gundwvater in
the shallov aquifer
bene#h the base contains
high levels of naural
salts and total dissodd
solids, and yields little
water when pumpedit
has not beenx¢racted or
used for residential,
industial, or agricultural
purposes. Although the
SantaAna Rejional Water
Quality Contol Boad has desigrtad all goundwvater
benedh MCAF Tustin as a potential saue of dink-
ing water suppy, only the deeer, regional aquikr is
now used br agricultural puposes and as aidking
water suppy. No goundwater is curently extracted
from directly beneth MCAF Tustin for diinking weter
purposes. Dinking water for the base is supplied/b
the livine Ranb Water District.

For Additional Information

The Maine Cops/Navy encouages commnunity
involvement in the decision-makingqmess ér the
Installation Restoation Piogram & MCAF Tustin. If
you have ary questions or conces dout ewiron
mental actrities & the basgor would like to be aded
to the mailing listplease éel free to contact anof
the following project epresentéives:

= Ms. Desie ChandlerMCAF Tustin Base
Realignment and Closei(BRAC) Ernvironmental
Coodinaor, at 714-726-5836

= Captain Mdt Morgan,Base Realignment and
Closue Pulhc Affairs Officer, at 714-726-3853

= Ms. Marsha Mingy, Pullic Patticipation
SpecialistCalifornia Ervironmental Potection
Agengy, at 562-590-4881

Two documents thalescibe the goundwater inves

tigations & MCAF Tustin,the 1995Final Expedited
Site Chaactelization Regort and the 199@Draft

Remedial Imestigation Reort, are available in the
Information Repository locaed 4:

University of California, Irvine

Main Library

Govemment Pubications Dgpatment
Call (714) 824-7362 or 824-6836
for curent hous and diections.



