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COST AND PERFORMANCE REPORT
Bl executive sumvarY I

This report presents cost and per f or nance Jose site. Fairchild conducted site renediation
datafor asoil vapor extraction (S/E) treat- activities, includingrenoval of thefailedtark,
nent appl i cation at the Fairchild Sem conduc- excavati on and di sposal of contaninated soil,
tor Qrporation Superfund Ste (Fairchild) in install ationand operation of a groundwat er
San Jose, Galiforni a. The SVE syst em whi ch extractionandtreat nent system installation
consi sted of 39 extracti onwvells, operated and operation of the SVEsystem seal i ng
fromJanuary 1989 t hr ough April 1990 as part several wellsto prevent cross-contannation
of arenedial action. Gontamnants of concern of aquifers, and constructionof aslurry-

at thesiteincluded 1,1, 1-tri chl or oet hane bent onite wal | to contai n cont an nat ed
(TA), 1, 1-dichl oroethene (DF), groundwat er on-site. The Gal i f orni a Regi onal
tetrachl oroet hene (PCE), xyl ene, Freon-113, Vdter Quality Gontrol Board establ i shed a soi |
acet one, and i sopropyl a cohol (1PA). This was cleanup goal for thisrenediationof atotal
anearlyapplicationof S/EEat asitewth contamnant extractionrate of |ess than 10
conpl ex hydrogeol ogy, andis notablefor its | bs/ day, al ong w th specific perfornance goal s
use of aqui fer dewateringand sl urry val | for individud vells.

installationprior totreatnent. . .
b Duri ng 16 nont hs of operation, the SVE

The Fairchildsiteis aforner semconduct or syst emr enoved appr oxi nat el y 16, 000
nanuf act uring faci | ity whi ch operated from pounds of sol vents fromthe soil. The nost
April 1977 until itsclosurein Qtober 1983. In rapi d reducti ons i n cont ani nant concentra-

| ate 1981, Fairchild Sem conduct or Gor pora- tions occurred during the first two nont hs of
ti on di scovered that an under gr ound or gani ¢ SVE syst emoper ati on. The syst emachi eved
sol vent storagetank had failed, resultingin anextractionrate of |ess than 10 pounds per
soi | contanination and on- and of f-site day withi n 8 nont hs of systemoperati on.

groundwat er cont ami nati on by a mxt ur e of
sol vents, including TCA D PCE and xyl ene.
An estinat ed 60, 000 gal | ons of sol vents were

The actual cost for treatment usingthe SVE
syst emwas $3, 900, 000, consi sting of
$2,100,000 i n capital costs, and $1, 800, 000

rel eased. ) . )

inoperating costs, correspondingto a cal cu-
In 1985 BPAandthe Sateof Glifornia | ated cost of $93 per cubic yard of soil treated
enteredintoamilti-site cooperative agree- (42, 000 cubi ¢ yards) and $240 per pound of
nent w th Fai rchil d whichincludedthe San cont am nant renoved.

B S TE | NFORVATI ON

Identifying Information: Treat ment Application:
Fai rchi | d Semi conduct or Gor por at i on Type of Action: Renedi al
SanJose Glifornia Treatability Study associ ated with applica-

tion? Yes (see Appendi x A

EPA S| TE Programtest associated with
application? No

Peri od of operation: 1/5/89 - 4/20/ 90

Quantity of naterial treated during applica-
tion: 42,000 cubic yards of soil

CERCLI S # CAD097012298
RCD Date: 20 March 1989
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Bl s TE inForwvaTI On (conT.)

Hstorical Activity that Generated
Cont am nation at the Site: Seni conduct or
nmanuf act uri ng

Cor respondi ng Sl C Code: 3674 (Seni con-
duct ors and Rel at ed Devi ces)

Wast e Managenent Practice That
Contri but ed t o Cont am nati on: Under -
ground S orage Tank (fail ed under ground
wast e sol vent tank)

SteHstory: TheFairchildsite, locatedin
south San Jose, Galifornia, as showninH gure
1, is aforner sem conductor nanuf acturing
facility. Thefacility operated fromApril 1977
until itsclosurein Qtober 1983. Inlate 1981,
Fai rchi | d Sem conduct or Gorporation di s-
covered that an under ground or gani ¢ sol vent
storagetank hadfailed, resutinginsoil
contam nati on and on- and of f - si t e gr oundwa-
ter contamination by a mxture of sol vents. An
esti mat ed 60, 000 gal | ons of wast e sol vent
vere rel eased. [5, 6]

Interi mrenedial cl eanup activities of the soil
and groundwat er at the site beganin 1982.
Fai rchildrenoved the fail ed tank and exca-
vat ed and di sposed 3, 400 cubi ¢ yards of soil
inapermtted hazardous waste facilityin
1982. Installationof ahydraulic control
systemi n 1982 i ncl uded gr oundwat er ext rac-
tionandtreatnent, to prevent further mgra-
tion of contaninants and to extract contamn-
nat ed groundwat er fromon-site and off-site
recovery wells. In 1983, Fairchildsea edvells
that provided potential pathways for contam-
nant mgrationto prevent contaninated
groundwat er fromt he shal | owaqui fers from
entering, and contributingto further contani-
nation of the deeper aquifers. Fairchildin
stalledaslurry-bentonitewal | aroundthesite
perineter in 1986 t o contai n cont am nat ed
groundwat er on site w thinthe shal | oner
aquifers. [5 6]

Fai rchi |l d conduct ed renedi al actions at the
siteinaccordance with a Renedi al Action H an
(RAP) preparedin Gt ober 1988. The RAP
idetifiedspecificactivities, includngsall
vapor extraction of on-sitesoils, designedto
further reduce the concentration of chencal

Fairchild Semiconductor
Superfund Site
San Jose, California

Fgure 1. Ste Location

contanminants i n soil and groundwat er at t he
site. [5 €

Regul at ory Context: 1 n 1985, the S ate of
Gliforniaand BPAenteredintoamiti-site
Gooper at i ve agreenent, whi ch i ncl uded
renedi ationactivitiesat theFairchildsitein
SnJose, Glifornia Asaresult of the agree
nent, the GaliforniaRegional Veter Quality
Gontrol Board (RM)B) identifiedsite
cleanup requirenents (SCR in O der No. 89-
16, signed on January 18, 1989, [10] and
described in a Record of Decisionsignedin
March 1989. [6] QO der No. 89-15, al so

si gned on January 18, 1989, specified require-
nent s for di scharge of extracted groundwat er
tosurface waters. [9] As di scussed bel ow
under A eanup Gal s and S andards, the
RWQCB subsequent | y amended the SCRto
al | owt he expedi t ed conpl eti on of soil

cleanup activities. [§

Renedy Sel ection: Soil vapor extracti on was
sel ected as the renedy for cont aninat ed soi |
at the Fairchil d Superfund site based on
treatability study results and because it
conserves water nore than a punp and treat
program(i.e., |ess groundvat er extracti on).

(4
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Bl S TE | NFORVATION (CONT. )

Site Logistics/ Contacts

Site Managenent: PRP Lead St ate Cont act: . .
Qversight: California Regional Viter Quality ﬁ;‘;’hen HIT (prinary contact for this appli ca-
@ntrol Board GliforniaRegional Vdter Quality Gontrol Board
Remedi al Proj ect Manager: 2101 Wbster Street, Suite 500

Bel i nda Vi Cakl and, CA 94612

U'S EPARegion 9 (510) 286- 0433

75 Hawt horne Street Treat ment System Vendor :

San Franci sco, CA 94105 Dennis L. Qurran

(415) 744-2280 Canoni e Envi ronnental Servi ces Corporation

441 N Wi snman Road, Buil di ng 23
Mount ai n Vi ew, CA 94043
(415) 960- 1640

Bl vaTrRi X DEscrI PTI ON [

Matrix | dentification

Type of Matrix Processed Through the Treat -
ment System Soil (insitu)

Cont am nant Characteri zati on

Primary cont am nant groups: Hal ogenat ed insoil sanpl es anal yzed fromt he Fairchild
and Nonhal ogenat ed Vol atil e O gani c Com site, prior totherenedi al action, was 4,500
pounds ny/ kg. As descri bed bel owunder site geol ogy/

The fol | owi ng sol vents were detected insoil's stratigraphy, and showninFgure?2, the

at the Fairchild Semiconductor site: TOA DOCE concentration of certai ncontamnants (e.g.,

| PA xyl enes, acetone, Freon-113, and PCE TGY was plotted agai nst locationinthe

TCA vas neasured at concentrations as hi gh subsurface, and concentration contours were
as 3,530 ny/ kg and xyl enes as hi gh as 941 identified. Hgure 2 shows TCAcontours for 1,
ny/ kg. The maxi numconcent rati on of total 10, and 100 my/ kg of TCA contours were
sol vents (i ncl udi ng TGA 1, 1-DCE, | PA xy- asoidentifiedfor _

| enes, acetone, Freon-113, and PCE) detected 1,000 ny/ kg of TCAat thesite. [2]

Matri x Characteristics Affecting Treat ment Cost or Perfornmance

The naj or matrix characteristics af fecting cost particlesizedistributionfor onesoil boring
or perfornmance for this technol ogy and their (B 174) is showninFgure 3.
neasured val ues are presentedin Table 1. A

Tabl e 1. Matrix Characteristics [4,11]

Parameter Value Measurement Procedure
. . Sands, silts, and clays; US.CS. . .
Soil  Classification Soil types SW, SM, ML, and CL Sieve  Analysis
Clay Content and/or Particle Size Distribution See Figure 2 Sieve  Analysis
Moisture  Content Not  Available -
Air  Permeability 0.12-0.83 cm/sec Aquifer Performance Tests
Porosity Not  Available -
Total Organic Carbon Not  Available =
Nonaqueous Phase Liquids Not Present -
Transmissivity 69.000-810,000  gpd/ft Aquifer Performance Tests
SN0 STz
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Bl MATRI X DESCRIPTION (CONT.) I

Site Ceol ogy/ Strati graphy

Fgure 2. TCAncentrationsin Soil Profile EE
Measured i n February - June 1987 [ 14]

Fgure 3. Particle Sze Dstributionfor Soil Boring 174 [ 11]

S ST
Y S U.S. ENVIRONMENTAL PROTECTION AGENCY

é’ % Office of Solid Waste and Emergency Response

g

f%% Technology Innovation Office
Ppoﬁ“@



MM 051. pnf\ 0325- 02. p

Il VATRI X DESCRI PTI ON ( CONT.)
Site Ceol ogy/ Strati graphy
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The Fairchildsiteis|ocatedinasubareaof the
Sout h Bay Drai nhage Lhit known as t he Santa
Teresa Qubarea, or the Santa Teresa H ai n. The
t opography of the floor of theplainis gener-
alyflat togentlysloping, wthoverall valley
drai nage to the northwest. The fl oor of the
plainis underlainby Qaternary al | uvi um

vhi ch | i kel y was deposi ted by the ancestral
Qoyote Oeek as it neandered across the
basi n. [4]

The site consists of 330 to 360 feet of uncon-
solidated al | uvi al deposits overlying bedrock.
The structure of the al | uviumi s hi ghly com
plex, asshomnonFHgure2for siteprofile EE,
consi sting of |ayers of water-beari ng sand and
gavel aternatingwthsilt andsilty-claylayers
vhi ch act as aquitards. H gure 2 al so shows

the concentrationof TCAinthesoil at thesite,
near soi |l boring (B -200.

Four di stinct aquifer systens have been
identifiedintheal | uviumas aquifers “A, “B,
“C, and“D, wth“A beingthe shal | onest at
a depth rangi ng from10 to 40 feet bel ow
ground surface (BG5). The Baqui fer ranges
from50 to nore than 70 feet BGS. The
alternating sand and gravel layersrangein

t hi ckness fromseveral feet to approxi nately
140feet inthicknessvhilethesilt andsilty-

clay | ayers range fromseveral feet to approxi-
nately 60feet inthickness. Anaquitard (silty-
clay layer) identifiedbetweenthe “A and “B’
aqui fer (the “AB’ aquitard) ranges bet ween 20
and 70 feet BG5S Aquifers nerge or are absent
insonelocationsinthesitearea [2]

Bl TREATMENT SYSTEM DESCRI PTI ON [

Pri mary Treat ment Technol ogy

Suppl enent al Treat ment Technol ogy

Soi | vapor extraction

Post-treat nent (air) using carbon adsorption

Soi | Vapor Extraction SystemDescription and Qperation

System Descri ption

The SVE syst emused at Fai rchi | d consi st ed of
N extractionwells, insta ledinthe area of
contamnated soil. As showninF gure 4, the
naj ority of the extracti onwel |l s were screened
inthe“AB aquitard. The “A’ and “B’ aquifers
had been dewat ered prior toinstal | ation of
theextractionwells. Inadditiontothe extrac-
tionwells, the S/EEsystemcontainedair inlet
wells, installedinareas of uncont am nat ed
soi |, to provide aneans for bringi ng addi -
tional air intotheareaof contamnated soil.
The vendor perforned atreatability study,
describedin Appendix A prior tothefull-
scal etreatnent activities to deternine design
paraneters for the ful |l -scal e application. [12]

Aslurry wal | and groundwat er extraction
systemwere used at Fairchildto dewater the
soil. Theseitens al socontrol | edthe fl owof
groundwat er and wer e used to prevent
contam nant nmigration. Q oundwater was

extracted fromrecovery vel [swthinthe slurry
val | encl osures to |l ower the water el evation
insidetheslurry wall and nai ntai ninward
gradients across thewal | . These activities al so
assistedincontrol and were usedto contai n-
nent of soil vapors for the SVEsystem

Each extracti on wel | was equi ppedwth a
subner si bl e punp t o renmove gr oundwat er
that collectedinthewell. The punpsinthe
vapor extraction wel | s were connect ed by
under ground pi pi ng t o t he exi sti ng gr oundwa-
ter treatnent system which consisted of air
strippi ng and di scharge to a surface vater.
[12]

As showninFgure5, the extractionwells vwere
connected to a vapor extraction and treat nent
system consi sting of vacuumpunps, a
dehumdi ficati onunit, and vapor phase

granul ar activated carbon (GO .
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Bl TREATMENT SYSTEM DESCRI PTI ON  ( conT. ) I

Soi |l Vapor Extraction SystemDescription and Qperation (cont.)

Figure 4. SVE System\Wl | Location Pl an [12]

Figure 5. SVE Syst emEqui prent Locati on Pl an [12]
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B TREATMENT SYSTEM DESCRI PTION ( CONT. ) N

Soi |l Vapor Extraction SystemDescription and Qperation (cont.)

Two vacuumpunps w t h a capacity of ap-
proxi mat el y 4, 500 cubi ¢ feet per ninute (cfn)
at 20 i nches of nercury (Hy) were usedto
remove soil vapors. Each vacuumpunp was
powver ed by a 250- hor sepower hi gh ef fi ci ency
electricnotor. [2, 17]

H ve GACadsorption units were used to

capt ure t he organi ¢ conpounds extracted in
thesoi | vapors. Soil vapors werefirst routedto
two 3, 000- pound GAC beds operating in
parall el , foll oned by a secondary set of two

3, 000- pound GAC beds operatingin parall el
andthentoafinal, singl e 3, 000-pound GAC
bed. [12]

System Operation

The SVE syst emwas desi gned t o operat e
conti nuousl y five days a week. At any one
tine, the systemoperated a maxi numof 25
of the 39 extraction wel I s. The systemwas
oper at ed over 427 days for atotal of 9,800
hour s bet ween January 5, 1989 and April 20,

1990. The vacuumappliedto the wel | s was
nai ntai ned at a constant | evel of 15 i nches of
Hy during the operation. [2]

During the start-up period, severa nodifica-
tions were nade to the SVE system resulting
ina3-nonth del ay i n syst emoperati on.
During this period, unexpectedl y hi gh cheni-
cal concentrations detectedinair sanpl es

col l ected fromthewel | lineresultedin con-
tam nant breakt hr ough and requi red nodi fi ca-
tions tothe sanpling procedures. Grcuit
breakers and ot her conponents i nthe vacuum
punps di d not operate properly and were
repl aced or nodi fied. The carbon treat nent
vessel s were found t o be under si zed and
replacedwthalarger seriesof units. [12]

Because of the linmted exposure of workers to
the chenical s, Level Dheal th and saf ety

prot ective neasures were enpl oyed, and t he
wor k was perforned i n accordance with the
S ate-approved heal th and saf ety pl an. [ 16]

Operating Paranmeters Affecting Treat ment Cost or Perfornmance

The naj or operating paraneters af fecting cost or perfornance for this technol ogy and t he

val ues neasur ed for each are presented i n Tabl e 2.

Tabl e 2. (perating Paraneters [ 2]

Parameter

Value

Air flow rate

Operating  Vacuum

28 scfm (Aquifer A);
144 scfm (Aquifer B);
66 scim (Aquitard A-B)

15 inches of Hg
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Bl TREATMENT SYSTEM DESCRI PTION (conT.) I

Ti el i ne

Fai rchi | d Semi conduct or Cor por ati on Superfund S te—Page 10 of 24

Atinglinefor thisapplicationis showninTable3.

Table 3. Tineline[2]

Start Date End Date Activity
04/77 10/83 gzgcl};lse Sﬁ)rél;%oor]lnductor manufacturing facility conducts operations at
10/81 = Discovery of 60,000-gallon waste solvent UST leak
11/81 ‘89 Interim Remedial measures conducted
4/87 8/87 Pilot—study soil vapor extraction system conducted
10/88 12/88 Start-up activities conducted
1/89 4/90 Full-scale soil vapor extraction system operational
3/89 Record of Decision signed
7/89 Soil verification samples collected
12/93 . 5—Year Report submitted to CA RWQCB

B TREATMENT SYSTEM PERFORMANCE I

Cl eanup Goal s/ St andar ds

The S at e board est abl i shed cl eanup goal s for
the SvErenedi al actionfor both individual
vapor extractionwells and the overal | S\E
systeminterns of contam nant renoval rates.
The Saterequiredair extractionfromindi -
vidual wells until the contamnant renoval rate

Addi tional | nformati on on Goal s

fromthe wel | decreased to 10%(or | ess) of
theinitia renoval rate, the contannant
renoval ratedeclined at arate of |ess than 1%
per day for 10 consecutive days, or until SVE
syst emoper ati on achi eved a total contani-
nant renoval rateless than 101 bs/day. [2]

The ROD and the Cal i f orni a RNMXB O der
originallyestablishedsaoil cleanup goal s of

1 ny/ kg for each of five contamnants: TCA
DE xyl enes, Freon-113, and PCE [6, 9 As a
result of anappea by Fairchildof severa

Treat ment Perfornance Data

aspects of the SCR the S ate Board i ssued an
anendnent of the Order in May 1990, which
est abl i shed t he cl eanup goal s descri bed
above. [ 8]

H gure 6 shows the contaninant renoval rate
i n pounds per day for the SVE systemas a
functionof tinefor thefirst 11 nonths of full -
scal e systemoperation (January 5 - Decenber
1, 1988). Qurmul ati ve nass of contani hants
renoved is plotted as a function of tine on

F gure 7. The mass of contam nants renoved
was cal cul at ed usi ng anal ytical results from
charcoal tube sanpl es of extracted soil vapors
col l ected fromeach extractionwel |, alongwth
extractionwell flowrate data. Sanpl es were
col l ected several tinmes anonthfor the first

6 nont hs of operation, and approxi nat el y

once per nonthduringthe latter part of the
operation. Sanpl es were desorbed in a

| aborat ory and anal yzed usi ng EPA SW 846
Met hods 8010, 8020, and 8240.

Toassess the ef fect of shutting off i ndi vi dual
extractionwel |s, several wellsthat net the
shutof f criteriawere shut off and t ur ned back
on bet ween Qct ober 1988 and April 1989 at
interval s of two, four, and si x weeks. Tabl e 4
shows theresults fromthis effort for seven
vdls.
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Treat ment Performance Data (cont.)

Fai rchi | d Semi conduct or Cor por ati on Superfund S te—Page 11 of 24

Figure 6. Contam nant Renoval Rate as a Function of Tine [2]

Table 4. Efect of Shutting Gf Extraction Vélls [13]

it Tl T Gttt Concentration Following Shutdown Period (ppmv)
No. Shutoff  (ppmv) 2 Weeks 4 Weeks 6 Weeks

AE-9A 23.2 179 NA NA
AE-13A 744.3 h23.1 NA NA
AE-14A 627.5 363.0 NA NA
AE-16A 14.1 13.7 NA NA
AE-T7A 64.5 NA 53.0 NA
AE-15A 27.5 NA 11.6 NA
AE-20(A) b NA NA 1.6

S0 STz
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Bl TREATMENT SYSTEM PERFORMANCE (CONT.) I

Treat ment Performance Data (cont.)

Figure 7. Qunul ative Mass of Contam nants Renoved as a Function of Tine [13]

Soi | bori ng sanpl es were col | ected at several contour at thesiteinJune 1988); onewthina
sitelocations to assess the ef fecti veness of | ess contamnated area (SB-272, drilledwthin
t he SVE syst emoper ati on on soil concentra- t he 100 ny/ kg TCAcontour); threewthin a
tions duringthefirst seven nonths of treat- | ess contaninat ed area (SB-273, -274, and -
nent. S x soil boringswerecollectedinthe 275, drilledwthinthe 10 ng/ kg TCA cont our),
April to June 1987 period (pre-renedi ati on) and one wthinthe | east contaninated area
and Jul y 1989 (sanpl es t aken aft er approxi - (SB-276, conpleted withinthe 1 ng/ kg TCA
natel y 7 nont hs of operation). Qe of the contour). Soil boring sanpl es were anal yzed
soi | boringswas drilledwthinthe area of usi ng SW3846 Met hods 8010, 8020, and
hi ghest contaminant concentrationat thesite 8240; the anal ytical results are shownin
(SB-271, drilledw thinthe 1,000 ny/ kg TCA Table 5. [13]
Tabl e 5. Conpari son of Pre-Renediation and July 1989 Soi | Boring Anal ysi s [ 2, 13]
TCA  (mg/kg) DCE (mg/kg) Xylenes  (mg/kg) Acetone (mg/kg) IPA  (mg/kg) Freon-113  (mg/kg) PCE (mg/kg)
Soil  Boring Pre- Pre- Pre- Pre- Pre- Pre- Pre-
Number remediatio | 07/89 |remediatio| 07/89 |remediatio| 07/89 |remediatio| 07/89 [remediatio| 07/89 |remediatio | 07/89 |remediatio| 07/89
SB-271 3530 416 16.6 2.2 941 462 18 281 ND 134 ND ND ND 4.1
SB-272 40.6 79 3.4 2.5 19.2 156 ND 1.5 ND 0.9 ND ND ND 1.2
SB-273 266 37.3 12.5 1.5 189 85.6 7.7 3.5 0.02 1.8 ND ND 2.2 0.5
SB-274 12.2 7.8 1.6 0.3 4.8 5.5 7.6 1.9 ND ND NA ND ND 0.04
SB-275 6.4 5.5 0.5 1.5 ND 1.2 ND 2.9 ND 0.4 ND ND ND ND
SB-276 11 0.1 0.05 0.01 ND ND ND ND ND ND ND ND ND ND

ND - Not detected
NA - Not anal yzed
Pre-renedi ati on sanpl es col | ected April - June 1987.
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Bl TREATMENT SYSTEM PERFORMANCE (CONT.) I

Treat ment Performance Data (cont.)

MM 051. pnf\ 0325- 02. p

Addi tional soil sanpl es were collectedin
January 1995 t o eval uat e the current concen-

Performance Data Assessnent

trationsinsoils. The datafromthese borings
arenct availableat thistine [16]

The treat nent perfornance data shown in
Fgures6and 7indicatethat overall SVE

syst emoper ati on renoved appr oxi nat el y

16, 000 pounds of sol vents fromt he soi |
during 16 nont hs of operation (January 1989
to April 1990), at whichtinethe systemwas
shut of f. The syst emachi eved t he cl eanup
goal of |ess than 10 | bs/ day cont ani nant
renoval rate 3.6 | bs/day after 16 nont hs of
operation. The extraction rate decreased from
a maxi numof 130 pounds per day to | ess

t han 4 pounds per day when it was shut of f.

The SVE syst emwas operated for 8 mont hs
after the tine whenthe 10 | bs/ day goal was
achi eved t o renmove addi ti onal cont am nant s
fromthesoil (i.e., tothepoint wherethe soil
was bel i eved t 0 no | onger | each cont ami nant s
to the groundwat er).

Inaddition, Fgures6and 7indicatethat the
rate of contaninant extraction usingthe SVE
systemincreased rapidy duringtheinitial

Performance Data Conpl eteness

st ages of systemoperation (2 nont hs) and
t hen decreased at a nore gradual rate.

ThedatainTabl e 4indicatethat shutting off

i ndi vidual extractionwells didnot i ncreasethe
concentrationsinthe soil vapors after two,
four, or six weeks of well shutdown. The SVE
systemwas shut of f on April 20, 1990.

Areviewof the datain Tabl e 5indi cat es t hat
t he concentration of nany of the chem cal
contamnants inthe soil borings had de-
creased by July 1988 (seven nont hs of SVE
syst emoper ation). However, concentrations
of several contaninants increased duringthis
period, including acetonein SB-271 and SB-
275, TCAin SB-272, xyl enes in SB-272 and
SB-274, 1 PAin SB-271 t hrough 273 and SB-
275, and PCEin SB-271 and SB-272. The
variationin contamnant concentrationsinthe
soil nay beattributabletovariationincon
taninati on across t he areas where t he soi |
bori ngs were col | ect ed.

Dataare avai l abl e for concentrati ons of
contamnants inthe soil before treatnent and
at anid-point of thetreatnent process (after
7 of the 16 nont hs of SVE systemoperati on).
Gonfirnatory soil sanpl es were col | ect ed by
the vendor after the renedi ati on was com

Performance Data Quality

pl et ed; however, the data fromthese sanpl es
arenct availableat thistine. Inaddition, data
are avail abl e for characteri zi ng concentrati ons
of contamnants in soil vapors fromeach
extractionwel | over the course of thetreat-
nent operation.

The Q¥ QC programused t hr oughout t he
renedi al action net the EPAand the S at e of
Gliforniarequirenents. Al nonitoring was

per f or ned usi ng EPA- appr oved net hods, and
t he vendor di d not note any exceptions tothe

QY Cprotocals. [2]
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ElTREATVMENT SYSTEM cosT I

Procurenment Process

The PRPs contract ed w t h Canoni e Envi r on- used several subcontractors to i npl enent
nental to construct and operate the SVE speci fi c aspects of the operation. [12]
systemat the site. Ganoni e Envi ronnent al

Treat nent System Cost

The treat nent vendor provided esti nat ed proj ected capital cost of the soil vapor
(projected) and actual treatnent cost infor- extractionsystem includinginstallation of
mationto the Californi a R\B The act ual extractionvells, installationof avapor-
treatnent cost of $3, 900, 000 was report ed phase treat nent system preparation of the
by the vendor interns of capital costs and treat nent area, and engi neering servi ces,
oper ati on and nai nt enance costs. The act ual was appr oxi mat el y $2, 200, 000. Proj ect ed
capital costsfor thesoil vapor extraction oper ation and nai nt enance cost s, i ncl udi ng
progr amwer e $2, 100, 000 (thi s does not vater qual ity sanpl i ng and anal ysi's, vater

i ncl ude costs for constructionof theslurry I evel nonitoring, equipnent nai ntenance,
val | or for aquifer dewatering), and act ual engi neeri ng servi ces, and car bon regener a-
operat i on and nmai nt enance costs total | ed tion, was approxi natel y $2, 000, 000. [2, 11]

approxi nat el y $1, 800, 000 for 16 nont hs of
operation. This corresponds to $240 per
pound of contam nants renoved and $93 per
cubi cyard of soil treated.

The actual costs for this project were
approxi mat el y 7%l ess t han t he proj ect ed
cost s because t he anount of tine required
for therenedi ati onwas | ess thanoriginal ly

Because t he speci fic i tens i ncl uded i n t hese esti nat ed.
total sisnot avail abl e, acost breakdown usi ng
t he i nt eragency Wr k Breakdown S ruct ure
(VBS isnot providedinthis report.

The nuner of cubi c yards of soil treated at
Fairchildis anestinate of the anount of soil
i nfl uenced by SVE provi ded by t he vendor;

The total projected costs (based on 24 the actual amount of soil treatedis not
nont hs of operation) were $4, 200, 000. The available at thistinefor conparisonwth
the estinate.

Cost Data Quality

Actual and projected capital and operations availableat thistine. Linmitedinfornationon
and nai nt enance cost data are avail abl e from theitensincludedinthetotal projected
thetreat nent vendor for this application. A cost s was provi ded by t he vendor, as

detai | ed breakdown of the cost el enents di scussed above.

includedinthetota actual costsis not

HloBsSERVATI ONS AND LESSONS LEARNED S

Cost (Observations and Lessons Lear ned

B Actual costs for the S/Etreat nent B Theactual costsfor this prgect
applicationat Fairchild vere approxi- wer e appr oxi mat el y 7%l ess than the
nat el y $3, 900, 000 ($2, 100,000 i n proj ect ed cost s because t he amount
capi tal and $1, 800, 000 i n oper ati ons of tineactual lyrequiredfor the
and nai nt enance), whi ch corre- remedi ati onvas | ess than original |y
sponds t o $240 per pound of esti nat ed.

cont am nant s renoved and $93 per
cubi cyard of soil treated.
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B OBSERVATI ONS AND LESSONS LEARNED (cCONT.) I

Per f or mrance CObservations and Lessons

Lear ned

B  The treat nent syst emperfornmance B The nost rapi d reductions i n contam-
dataindicatethat approxinately nant concentrations occurred during
16, 000 pounds of sol vents were the first two nont hs of treatnent.
renoved fromthe soil over 16 nont hs . .
(427 days total ling 9, 800 hours of B Atest de_35| gned to_eval uat e potenti al
operation); and that the SVEsystem rﬁ:tou?]d ! n ex;;?cu on W_al ! sV;Iere?I ed
achi eved t he cl eanup goal of | ess than t Skm(tj_'gg extracﬂgr: sfor 2
101 bs/day extractionrate after 8 6 weeks '_ not cguse Sor - vapor
nont hs of operation, and | ess than 4 concent rati ons to I ncrease.
| bs/ day at the end of the 16-nonth
operating period, at whichtinethe
syst emwas shut of f.
Ot her Observations and Lessons Lear ned
B Severa startup probl ens, including based on several soil cl eanup stan-
el ectrical probl ens wth the vacuum dar ds adopt ed i n ot her Superfund
punp and probl ens with properly orders and |l ocal Iy for other applica
si zi ng t he car bon handl i ng equi pnent, tions of SYEfor soil inthe vadose
caused a 3-nont h del ay i n begi nni ng zore. IntheFairchild application, the
full -scal e syst emoperati on. systemwas not abl e to reach a 1 ng/
. . kglevel for treatnent of previously
W Ahigh povered punp was required saturated aqui fers, and t he RA\)(B
for thisapplication because_the sol _I accept ed a perf or nance goal of no
that was treated was very fine grai ned | eachi ng i nst ead of 1 ny kg
and had previ ousl y beenin a saturated '
zone. B Theresultsof thetreatability study
. showed t hat SVE was capabl e of
B The heterogeneity of the areas where sufficiently reduci ng target cont ani-
the soil borings were collected|linted nant concentrationsinsitesails. and
.the aﬁcur acy orfre;'he _pr ocesds Ofl mat ch- proved t o be usef ul in designingthe
I'ng tl epre-re |aII| on argj Jhu y ) full-scal e SEEtreat nent system The
f:rrg) es. a%e t_gnsz a'lrlmsor'c ange 1 n vacuumbl ower t hat achi eved t he best
Use, I SOl ) 'ng resutsinthetreatability study was
sanpl es were col | gcted i n January usedinthe full -scal e treat nent
1995 to ”Pr_e preci sel y assess re- system Al so, the existing nonitoring
noval efficiency and the extent of net vor k was used t o reduce t he
resi dual soil contaninati on. Datafrom nunber of newwel I s t hat wer e
these borings arenot availableat this irstalled
tine.
= 4 b hi B Thistreatnent applicati onwas part of
ACC‘?r ! _ng to tealee?l\'m’ this anulti-faceted cl eanup program
appllcat.lonrev Itati ons I npl enent ati on of the slurry wall and
concer ni ng t_he cl eanup | eyel t hat . devat eri ng phases of the cl eanup
coull d be achi e\(/jed bnyVE Ivrt;ia prﬁw ) assi sted i n accel erati on of contam-
ous.y sat urat ed aqui Ter. Ven the nant renoval rates fromboth soil and
proj ect began, a1l ng/kgtotal MOC gr oundwat er
cl eanup | evel for soil was devel oped '
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B APPENDI X A—TREATABI LI TY STUDY RESULTS I

SUMMARY
Identifying  Information
Site  Location: San Jose, CA
ROD  Date: 03/20/89

Historical Activity at Site — BSIC Codes:
Historical Activity at Site — Management Practices:

Dates of Operalion:
Site  Contaminants:

Type of Action:
Did the ROD include a contingency based on treatability
study results?

3674 (Semiconductors and Related Devices)
Underground Storage Tanks (failed underground waste
slovent ltank)

1977 to 1983

VOCs, including tetrachloroethylene (PCE), trichlorethane
(TCA), dichloroethylene (DCE), Freon—113, acetone,
xylenes; and isopropyl alcohol (IPA)

Remedial

No

Treatability Study Information

Type of Treatability Study:
Duration of Treatability Study:
Media Treated:

Quantity Treated:

Treatment Technology:

Target Contaminants of Concern:

Conducted before the ROD was signed:
Additional treatability studies conducted:
Remedial or Removal Action:

Technology selected for full-scale application:

Pilot-Scale

04/20/87 through 06/87

Soil (in situ)

Not  Available

Soll Vapor Extraction

One extraction well, 16 primary air inlet wells, 12 peripheral
monitoring wells, a vacuum pump or blower, and granulated
activated carbon units VOCs, including TCA, DCE, PCE,
xylene, Freon—113, acetone, and [PA

Yes

No

Remedial

Yes

Treatability Study Strategy

Number of Runs:

Key Operating Parameters Varied:

Study was conducted in three stages: Stage 1 ulilized a
vacuum pump at 25 inches Hg; Stage 2 utilized a vacuum
blower al 9 inches Hg; and Stage 3 utilized a vacuum blower
at 14.5 inches Hg Vacuum equipment, vacuum pressure
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Type of Treatability Study

Hlot-Sal e Soil Vapor Extraction Treatability
Sudy of Soil Contaminated with TCA DCE

TREATABI LI TY STUDY STRATEGY

PCE, Xyl ene, Freon-113, Acetone, and | PA

Treatability Study Purpose

The fol | ow ng purposes were identifiedfor the
treatability study:

B Toevauatethetechnica feasibility of
soi | vapor extraction (SE) at the
Fai rchil d Semiconduct or site; and

B To provi de dat a t o det er nine desi gn
paranet ers and proj ected ef fecti ve-
ness of SVEas part of thefull-scal e
treatnent application.

The SVEreport was subnmitted to conply with
a provi sion of the Ste A eanup Requi renent s
whi ch requi red conductingtreatability studies

TREATMENT SYSTEM DESCRI PTI ON

andreportingtheresultstothe Glifornia
Regi onal Véter Quality Gontrol Board

( CRWQCB) .

The treatability study was conducted inthree
st ages i n whi ch t he vacuumand extracti on
equi pnent were varied. [11]

d eanup Goal s/ Standards for the Fairchild
Sem conductor Site

Q eanup goal s are described in Section 4.1 of
thefull-scaletreatnent report for the Fairchild
site; however, these goal s had not been
establishedat thetinethetreatability study
was conduct ed.

Treat nent SystemDescri ption and
Oper ation

Tr eat nent Syst emDescri ption

The pi | ot-scal e SVEtreat nent system shown
onFgure A1, consisted of oneextractionwell
(RW23A), 16 primary air inlet wells and 12
peripheral wells for nonitoring, avacuum
punp (used in Sage 1 of the study), or a
vacuumbl ower (used in Stages 2 and 3 of the
study), and granul at ed acti vat ed car bon (GAQ
units for primary and backup treat nent of

eni ssions. Location of sone wells is shownin
Fgure50of thefull-scal ereport; hovever, a
figureshowngall wellsusedinthetreatability
study was not i ncl uded i nthe avai | abl e docu-
nentati on.

The extracti on wel | RW23A, shown on H gure
A2, was nodi fi ed froma groundwat er
recovery vell toanair extractionwell to draw
vapor s fromt he unsat urat ed porti on of the “A’
aqui fer. Through desi gn and equi prent

nodi fications, thewell was altered to nai n-
tai n groundwat er at 50 feet bel owground
surface (B3 toprovide sufficient air flow
andto al | owt he attachnent of a six-inch

dianeter air flowduct. The 17 prinary air inl et
vellswereinstalledineight-inchd aneter soil
borings drilled usingthe rotary-stemauger
net hod. The peri pheral wel I network con-
sisted of 12 previously instal |l ed observati on
wvdls.

In Sage 1 of the study, a Becker Mbdel

W2. 250 vacuumpunp was used to extract air
fromVell RWVW23A The punp was rated at
160 acfmair flowat 1750 rpm S ages 2 and
3 of the study used a Roots RCS Model 412
vacuumbl ower, rated at 680 acf mat 1500
rpm Bot h vacuumunits were air-cool ed, oil -
lubricated, and utilized positive di spl acenent .

Extracted ai r was treated using a pri nary and
secondary set of GACtreatnent units. As
showninFgure A1, boththe prinary and
secondary treat nent units each contai ned five
sub-unitsinparallel, contai ning 150 pounds of
GACin anodified 55-gal |l on drum The
prinary unit was desi gned to renove VO3
and SO fromt he extract ed vapors, and t he
secondary unit was desi gned t o ensure t hat
em ssi on of these conpounds di d not occur.
[11]
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Pil ot - Scal e SVE System [ 11]

Figure A-1.
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Il APPENDI X A—TREATABI LI TY STUDY RESULTS (CONT.)
TREATMENT SYSTEM DESCRI PTION (cont.)
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Figure A-2. Extraction V&l RV¥23A[11]
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TREATMENT SYSTEM DESCRI PTI ON (cont.)

Treat nent SystemQerati on

The treatability study was conducted inthree
stages, as descri bed bel ow

Sage 1 of thepilot study began on April 20,
1987. Initially, the vacuumpunp operat ed at
aninl et vacuumof approxi nately 25 i nches of
Hywhichresultedinanair fl owof 50 scfm
After one week of operation, the vacuumat
the wel | head stabilized at 13.5 i nches of
vater. DoringSage 1, theair inlet wellswere
capped t o enhance t he renoval of soil vapor.
Measur abl e vacuuns wer e r ecor ded f or
sixteenof the18prinary air inlet wells during
Sage 1. The hi ghest recorded vacuumwas
0.40 i nches of water at both Vél | A -4L and
A-4M 8feet fromthe extractionwel l. The
snal | est recorded vacuumwas 0. 05 i nches of
water at Vél|l Al-9A |ocated 35 feet fromthe
extractionve | .

Sage 2 of the pilot study began on June 16,
1987. The vacuumbl ower produced a
vacuumof approxi mately 9 i nches of Hj at
the extraction wel | head, and coul d be ad-
justed by a bl eeder valveinstal led at the vel
head to control the vacuumand ultinately the
air flowthroughthe system During S age 2,
the bl eeder val ve was fully opento al | ow
anbi ent air toenter the extracted vapor fl ow
Theresulting air fl ows were 175 scfmat t he
wel | head and 264 scf mt hrough t he bl eeder
val ve. The vendor estinated that 60 percent

of thetotal neasured fl owwas through t he

bl eeder val ve, and t herefore the renai ni ng 40
percent was extracted fromt he unsat ur at ed
portionof thesoil. The highest air vel ocity of
650 f pmfromthe prinary inl et was recorded
at Wl | A-3U 35feet fromthe extractionwel | .
The hi ghest vacuumof 2.8 i nches of wat er
vas recorded fromVél | Al -4L, during S age 2.

S age 3, whi ch began on July 13, was struct ur-
alyidentica toSage 2, however, the system
operation differed. The bl eeder val ve was

adj usted until the naxi numdesi gn pressure
for the bl oner was achi eved. The vacuum
neasured at the wel | head duri ng S age 3 was
approxi natel y 14.5 i nches of Hy, and t he
oper ati ng speed of the bl ower was set at

2500 rpm The highest air inlet vel ocity froma
primary wel | was 750 f pmat Wl | s WOG 10A
and Al -3U and t he hi ghest vacuumfroma
prinmary wel | was neasured at Vél | A -4M A
neasur abl e vel ocity was recorded at inl et Vel |
115A, whi ch was 205 feet away fromt he
extractionwel . Al theinlet wellsinthe
periphera well network exhibited snall inl et
velocities at sone tine during the Sage 3
testing [11]

Procur enent Process/ Treatability Study
Cost

No i nf ornati on regardi ng t he procur enent
process or cost of thetreatability study was
i ncl uded i n t he avai | abl e docurent ati on.
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Oper ating Paraneters and Performance
Dat a

Tabl e A1 presents t he operating paranet ers
for eachstageof thepilot-sca etreatability

study.

Table A-1. (perating Paraneters for the Pilot-Scale Treatability Sudy [ 11]

Value (units)

3 only)

Test Parameter Stage 1 Stage 2 Stage 3
Vacuum  Applied 25 inches Hg 9 inches Hg 14.5 inches Hg
Blower Speed (Stages 2 and B 2500 rpm 2500 rpm

Vacuum Measured at Well

Head 13.5 inches water

12.5 inches Hg

14.5 inches Hg

Air Flow Rate 50 scfm

500 scfm

320 scfm

Tabl es A2 and A-3 present theresults of the
treatability study. Chenical renoval rates
were estinated by neasured fl owrates and
cheniical concentrations of contaminants in
vapor extracted during t he t hree st ages.

Inaddition, soil sanpl es were taken duri ng
vel | installationto characterize approxi nate
top, internediate, and bottomdepths of the

unsat urated “A’ aqui fer and after Sages 1 and
3. These sanpl es were taken at | ocati ons and
dept hs correspondi ng to the sanpling efforts
duringwvel | installation. Ar sanpl es vere al so
col lectedfromtheair inlet well systemprior
toconductingthetreatability study, and
fol | ow ng each stage of operation. [11]

Tabl e A-2. Perfornance Data fromthe Fairchild Seniconductor Ste Flot-Scale Treatability Sudy [11]

Value
Parameter Stage 1 Stage 2 Stage 3
Total VOCs Removed Not  Available Not  Available Not  Available
Time of SVE System Operation* Not  Available Not  Available Not  Available

Chemical Removal Rate

(Total) 1.5-2.0 Ibs/day

7-12  Ibs/day

7-12  Ibs/day

Removal Rates of

Specific Contaminants

1,1,1-Trichloroethane (TCA) 1.25-1.75 Ibs/day

Not  Available

Not  Available

1,1-Dichloroethene (DCE) 0.25 Ibs/day

4.2-7.2  lbs/day

4.2-7.2  lbs/day

Acetone No measured removal

No measured removal

No measured removal

Isopropyl alcohol (IPA) No measured removal

No measured removal

No measured removal

Nidaman [N Avemilabala

*Treatability study report provides the start date for each stage, but does not indicate total

hours or the end date of SVE systemoperati on.

AOAA 2 [P P

AOAA 2 [P P
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B APPENDI X A—TREATABI LI TY STUDY RESULTS (conT.) I
TREATABI LI TY STUDY RESULTS (cont.)

Table A-3. Soil Matrix Anal ysis Results fromthe Fairchild Semconductor Ste Treatability Sudy [11]

Soil  Boring Sample 1,1,1-TCA Xylene Acetone IPA Freon-113 1,1-DCE PCE
Number* Depth  (ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
7.5-8.0 ND ND ND ND ND ND ND
Pre-Test 18.5-19.0 0.12 ND ND ND 0.02 0.12 ND
34.5-35.0 0.09 ND ND ND ND 0.03 0.02
Al-3/SB-222

18.7-19.0 ND ND ND ND 0.02 ND ND
Post-Test 34.7-35.0 ND ND ND ND ND ND ND
47.0-47.3 0.03 ND ND ND 0.08 ND ND
34.0-34.5 0.06 ND ND ND ND 0.03 0.05

Pre-Test
45.5-46.0 0.15 ND ND ND 0.05 ND ND
12.7-13.0 ND ND ND ND ND ND ND
Al-4/SB-225 34.0-34.3 ND ND ND ND ND ND ND
Post-Test 39.0-39.3 ND ND ND ND ND ND ND
45.3-45.7 0.05 ND ND ND ND ND ND
54.0-54.3 0.02 ND ND ND ND ND ND
21.5-22.0 0.03 ND ND ND ND 0.08 ND
Pre-Test 33.5-34.0 0.21 ND ND ND ND 0.04 ND
47.0-47.5 0.31 3.3 ND ND 0.1 0.18 0.07
21.7-22.0 ND ND ND ND ND ND ND
26.7-27.0 0.02 ND ND ND ND 0.75 ND

Al1-8/SB-223

33.7-34.0 ND ND ND ND ND ND ND
Post-Test 42.0-42.3 ND ND 950.00 ND ND ND ND
47.0-47.3 0.16 ND ND ND ND ND ND
54.3-54.7 27.0 ND ND ND ND ND ND
69.0-69.3 0.11 ND ND 0.12 ND ND ND
9.7-10.0 ND ND ND ND ND ND ND
19.7-20.0 ND ND ND ND ND ND ND
29.7-30.0 ND ND ND ND ND ND ND
39.4-39.7 3.7 17 18 ND ND ND ND

Pre-Test
41.4-41.7 1.3 5.2 6.8 ND ND ND ND
44.7-45.0 2.3 6.7 16 10.00 ND ND ND
SB-190/SB-2 49.4-49.7 6 7.6 14 5.8 ND ND ND
69.4-69.7 2.2 ND ND 4.1 ND ND ND
38.0-40.0 0.99 9.5 860 79 ND ND ND
40.0-42.0 0.51 3.2 740 27 ND ND ND
Post-Test 44.0-46.0 0.85 3.5 17 14 ND ND ND
48.0-50.0 3.8 2.7 10 12 ND ND ND
68.0-70.0 40 22 6.9 ND ND 0.76 ND

ND = Not detected.
*First nunber isthe pre-test soil boring, second nunber is the post-test soil boring.
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TREATABI LI TY STUDY RESULTS (cont.)

Tabl e A-3 (Conti nued)

Soil Boring Sample 1,1,1-TCA Xylene Acetone IPA Freon-113 1,1-DCE PCE
Number* Depth  (ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

9.70-10.0 ND ND ND ND ND ND ND
19.7-20.0 ND ND ND ND ND ND ND
39.7-40.0 0.33 16 800 1400 ND ND ND

Pre-Test
49.7-50.0 ND 3.6 22 17 ND ND ND
SB-205/SB-228 55.0-55.3 3.8 2.7 1.2 0.9 ND ND ND
59.7-60.0 19 3.8 3.3 5.4 ND 4.5 ND
39.7-40.0 ND 2.4 310 ND ND ND ND
Post-Test 55.0-55.3 2.8 1.8 3.1 ND ND ND ND
59.7-60.0 303 204 ND ND ND ND ND
9.7-10.0 ND ND ND ND ND ND ND
19.7-20.0 ND ND ND ND ND ND ND
29.7-30.0 0.2 ND ND ND ND ND ND
Pre-Test 39.7-40.0 0.4 12 15 6.6 ND ND ND
49.7-50.0 0.79 5.4 13 ND ND ND ND

SB-209/SB-221
59.7-60.0 8.7 5.4 2.8 ND ND 13 ND
71.0-71.3 48 60 ND ND ND 1.6 ND
49.7-50.0 4 3.9 16 3.1 ND 0.4 ND
Post-Test 55.0-55.3 141 14 3.6 ND ND ND ND
59.7-60.0 29 16 1.9 ND ND 1.9 ND
9.3-9.7 ND 0.36 8.7 6.1 ND ND ND
19.4-19.7 ND ND ND ND ND ND ND
29.4-29.7 ND ND ND ND ND ND ND
39.7-40.0 0.14 41.0 570 410 ND ND ND
Pre-Test 49.7-50.0 1.7 4.6 9.7 3.8 ND 0.17 ND
55.30 13 3.7 9.4 2 ND 0.88 ND
58.0-58.3 50.00 6.30 12.00 6.90 ND 5.70 ND
63.0-63.3 280.00 500.00 ND ND ND 17.00 2.9
SB-200/SB-226

69.7-70.0 0.28 0.35 ND ND ND ND ND
38.0-40.0 ND 1.8 130 ND ND ND ND
44.0-46.0 ND 1.4 ND ND ND ND ND
48.0-50.0 0.52 2 ND ND ND ND ND
Post-Test 54.0-56.0 7.3 2.2 6.4 ND ND 0.23 ND
58.0-60.0 35 13 15 ND ND 2.80 ND
62.0-64.0 30 3.3 ND ND ND 3.20 ND
68.0-70.0 3.4 2.1 2 ND ND 0.19 ND
20.5-21.0 ND ND ND ND ND ND ND
25.7-26.0 0.22 ND ND ND ND ND ND
31.2-31.5 0.35 ND ND ND ND ND ND

SB-219/SB-227 Pre-Test
36.2-36.5 0.35 2.7 204.0 8.2 ND ND ND
41.2-41.5 0.44 2.2 650.0 1400.0 ND ND ND
45.7-46.0 2.7 14.0 180.0 260.0 ND 0.135 ND

ND = Not detected.
*First nunber isthe pre-test soil boring, second nunber is the post-test soil boring.
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TREATABI LI TY STUDY RESULTS (cont.)

Tabl e A-3 (Conti nued)

MM 051. pnf\ 0325- 02. p

Soil Boring Sample 1,1,1-TCA Xylene Acetone IPA Freon-113 1,1-DCE PCE

Number* Depth  (ft) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

47.7-48.0 2.4 12.0 460.0 330.0 ND 0.23 ND

49.0-49.3 0.33 6.0 460.0 72.00 ND 0.22 ND

51.0-51.3 0.87 0.55 14.0 ND ND ND ND

25.7-26.0 ND ND ND ND ND ND ND

SB-219/SB-227 | o ot Test | 31.0-31.3 0.47 ND ND ND ND ND ND
(cont.)

36.7-37.0 ND ND 170.0 ND ND ND ND

46.0-46.3 0.45 ND 7.90 ND ND ND ND

48.5-49.0 0.38 2.80 6.00 ND ND ND ND

51.7-52.0 0.53 ND 4.90 ND ND ND ND

ND = Not detected.
*First nunber isthe pre-test soil boring, second nunber is the post-test soil boring.

Per f ormance Data Assessnment

The vendor identifiedthe fol lowngwth
respect to perfornance of the SVE system
duringthetreatability study:

be est abl i shed based on t he char -
coal tube sanpling dataresults;
however, the O/Areadi ngs i ndi cat ed
ageneral decreaseinrenoval rate
over tine (approxi natel y 40 per cent

B Chenical renoval rates during S age decrease i n two weeks).
1varied froml.5 pounds to 2.0 B Athough the extraction rate was
pounds per day, based on anal yses of i ncr eased duri ng S age 3, the
charcoal tube sanpl es. The on-site chenical renoval rate vas approxi-
O/Areadings indicated a renoval rate mately equal tothat measured
of approximately 1.7 to 2.7 pounds during Sage 2. Again, the vendor
per day. The contam nant TCA ac-_ noted that no clear trendin chem-
count ed for 70%of the total chemcal cal removal rate over tine coul d be
renoval rate duri ng S_tage 1 The est abl i shed based on t he char coal
systemdi d not effectively renove tube sanpl i ng resul ts; hovever, the
acet one and | PA fromunsat ur at ed O/Ar eadi ngs i ndi cate(’:i asinil a’r
soi | s. The vendor noted that the general decrease i n renoval raté
renoval rate for other contam nants over tine as that neasured i n S age
increased slightly duringthe first week 2 (appr oxi mat el y 40 per cent de-
of operations, and then decl i ned crease i n tvo veeks). [ 11]
slightly over tine. '
Per f ormance Data Conpl et eness
B Basedontheresul ts of charcoal tube
sanpl i ng, chenical renoval rates Per f or mance dat a conpl et eness cannot
varied from7 to 12 pounds per day currently be assessed because i nf ormati on
during Sage 2. O/Areadi ngs i ndi - on soil boring | ocations, contannant
cated renoval rates of 4 to 7 pounds renoval over tine, extracted soil vapor
per day. TCA accounted for appr oxi - concentrations, and nateri al bal ance dat a
nat el y 60%of the total chenical arenct availableat thistine
renoval rate during Sage 2. The ‘ i
systemdi d not effectively renove Performance Data Quality
acetone and | PAfromunsat urat ed According to the vendor, data col |l ection and
soi | s. - The vendor not ed t hat .nO cl ear Sarrpl e anal ys| S WAaS perf orned i n accor -
trendinrenoval rate over tinecould dance wi th Q¥ QC procedur es described in
QV\\‘\EDST,Q%
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TREATABI LI TY STUDY RESULTS (cont.)

the Ste Sanpling A an, Quality Assurance/
Quality Gntrol Han, and Ste Sfety Han.

I'naddition, duplicate sanpl es of extracted ai r
vapor s ver e col | ect ed usi ng char coal tubes
and wer e anal yzed at two | aborat ori es.

According tothe vendor, anal ytical results
fromt he two | aborat ori es “conpar ed f avor -
ably.” Thecal culatedrel ative nean di fference
i ndi cat ed an anal yti cal precision of 15 per-
cent. An organic vapor anal yzer (O/A) was
used to noni tor extracted ai r vapor MOC
concentrations during the study. O/Areadi ngs
weretaken 4to 5tines per day and general |y
i ndi cat ed | oner concentrations t han t hose
neasured in the | aboratory. The Q¥ @C
procedur es and conpl ete anal ytical data were
not i ncl uded i n the avai | abl e docunent ati on
and coul d not be assessed at thistine [11]

OBSERVATI ONS AND LESSONS
L EARNED

The follow ng observations and
| essons learned were noted by the
vendor :

The vacuum bl ower wused dur-
ing Stages 2 and 3 of the
treatability study were nore
effective in renoving con-
tami nants than the vacuum
punmp used during Stage 1.

The SVE system renoval effi-
ciency for TCA xylene, and
DCE was high; however, the
system s renoval efficiency
from unsaturated soils for
highly inmmscible contam -

Projected Full-Scale Cost

No projected full-scale costs were

provided in the available docunen-
tation. However, the vendor noted
the follow ng observations that

could full-

scal e

i mpact the cost of
treatment:

A full-scale application

woul d require |arger carbon
treatnent units to replace
the 55-gallon activated
carbon canisters used during
the treatability study; and

A full-scale treatnent ap-
plication would not require
the extensive nonitoring of

the inlet well network that
was conducted during the
treatability study. [11]

nants such as acetone and |PA
was | ower.

The air extraction rate was

lower during Stage 2 conpared
Stage 3, yet the chemcal re-
noval rate was
during both stages.

An average of approximately 8
pounds per day were renoved

during Stages 2 and 3 of the
treatability study.

The radius of
air extraction well
mat ed usi ng
ing Stage 3 of

was esti -

the study.

Anal yses of soil sanples col-
lected from the A-B aquitard
(consi sting of
at 50-60 feet
face) indicated the highest
concentrations of
both before and after
The treatability study
were inconclusive regarding
contam nant renoval from this
depth and type of soil. [11]

i nfluence of the

cont am nant s
treat nent.
results

to

relatively equal

to be 75 feet dur-

silty-clay soils
bel ow ground sur-
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