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COST AND PERFORMANCE REPORT
ll EXeCUTI VE  sUMVARY I

Thi s report presents cost and perf or mance
datafor asoil vapor extraction (SVE treat-
nent systemat the SVB I nstrunents Super -
fund siteinDeer Park, NewYork. As aresult of
| eaks i n an under ground st orage tank at S\V5,
soi | was contamnated with vol atil e and
senivol atil e organi ¢ conpounds, i ncl udi ng
hal ogenat ed vol ati | e organi ¢ conpounds
(VOCs). SV was added to the National
Priorities List i nJune 1986, and a RIDwas
si gned i n Sept enber 1989.

The SVE systemwas operat ed fromMay 1992
to Cct ober 1993, and was not abl e for usi ng
horizontal vapor extractionwells, acatal ytic
oxidationunit for control of off-gases, and a
process control systemwhi ch al | oned for
renot e noni tori ng of systemperfor mance.

SMB I nstrunent s oper at ed as an over haul er of
mlitary aircraft conponents. Past waste

di sposal practices at thesiteincludeddis-
char gi ng unt r eat ed wast ewat er from

degreasi ng and ot her ref urbi shi ng operati ons
t o an under ground | eachi ng pool . Aninvesti -

gation conducted in 1981 i ndi cated t hat there
was a | eak froman under ground st or age t ank
usedtostorejet fuel at thesite. Theresults of
a Renedi al I nvestigation conpl eted in 1989

i ndi cat ed soi | contaninationinthe areas of

t he | eachi ng pool and under gr ound st or age
tank.

New York St at e Depart nment of Environment al
Gonser vat i on devel oped soi |l cl eanup | evel s for
ni ne vol ati | e organi ¢ constituents and ni ne
senivol atil e organi c constituents, rangi ng from
0.5to5.5ny kg. Additional criteriafor

assessi ng conpl i ance wi t h cl eanup requi r e-
nents were included i nthe nonitoring plan
devel oped for the site. Soil boring data

col lectedinJune 1993 indi cated that al |l soil
cleanup level sand criteriawere net for this
appl i cation.

Thetotal cost for treatnent activities at SVB
was $450, 521, i ncl udi ng $182, 700 f or one
year of nonthly operations and mai nt enance.
Thi s corresponds t o $360/ cubi ¢ yard of soi |
treated (estinated at 1, 250 cubi ¢ yards of
«l).

Bls TE | NFORMATI ON

I dentifying I nformation

Treat ment Application

SMBInstruments Superfund Site
Deer Park, NY

perabl e Unit #1

CERCLI S # NYD001533165
ROD Dat e: Sept enber 29, 1989

Background [ 1]

Type of Action: Renedi al

Treatability Study Associated with

Appl i cation? Yes (see di scussi on on cl eanup
goal s)

EPA SI TE Program Test Associated with
Appl i cation? No

Qperating Period: May 1992 t o Qct ober
1993

Quantity of Soil Treated During Application:
1,250 cubi c yards (estinate providedinthe
Recor d of Deci si on)

H storical Activity that Generated Contani-
nation at the Ste: OQverhauling of mlitary
aircraft conponents

Correspondi ng Sl C Code(s): 3728 (Aircraft
parts and auxi | i ary equi pnent, not el sewhere
cl assified)

Wast e Managenent Practice that Contrib-
uted t o Cont ami nati on: Under gr ound
S or age Tank

Site Hstory: The 1.5-acre SM5 I nstrunent s
siteislocatedinalight industria and residen
tial areaof Deer Park, Quffol k Gounty, New

York, as shown on Figure 1. S nce 1967, the
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Bls TE | NFORVATI ON (CoNT. ) I

Background [1] (cont.)

sitewas used for overhauling of nmilitary
aircraft conponents. Past waste di sposal
practices at the siteincluded t he di scharge
of untreated wast ewat er fromdegr easi ng
and ot her refurbi shing operations to an

under ground | eachi ng pool . In 1980, the site
owner remnoved 800 gal | ons of cont ani -

nat ed wast ewat er fromthe pool, seal ed al |
drai n pi pes | eading to t he pool , and subse-
quently filledthe pool wth sand.

In 1981, Suffolk Gounty requiredthe site
owner toleak test a 6, 000-gal | on under -
ground storage tank (UST) usedto store j et
fuel. Thetest resultsindicatedthat thetank
| eaked. The tank was enpti ed, and subse-

guent | y excavat ed and renoved fromt he L
dte

SMS Instrum(':nts
Arenedi a investigation (R), whichwas DccsruPp:rrl??\IdC\S\;t\C(ork
conpl eted at the sitein 1989, indicated that Fgure 1 Ste Location

the site was contamnated wth vol atil e and
senivol atil e organi ¢ conpounds, i ncl udi ng
hal ogenat ed conpounds. Several areas at the
si t e where VOCs concent rati ons exceeded
1,000 ug/ kg were i dentifi ed.

FromMay 1992 t o Cct ober 1993, a SVE
systemwas used to treat 1,250 cubi c yards of
contamnated soil. Apunp and treat program
usingair strippingfor rened ating contan-

nat ed groundwat er at the site was

begun after the SVE treat nent

process was conpl et ed, and was @ —

ongoing at thetine of thisreport. & [ ] -
Regul at ory Cont ext: A Record of
Deci sion (ROD) was signed in 1989
whi ch addr essed soi |l and gr oundwa-

ter contamnationat the site. The
RCD addr essed control neasures for

L

DRUM STORAGE SHED

AT

|-
i - 3| o s

specific source areas at thesite 4 GROUND WATER
. . . o
i ncl udi ng t he | eachi ng pool , for mer e t'\ e

2
UST area, and spill areas V\he_zre g B e FORMER ST
wastes were fornerly storedin == b&
druns. Figure 2 shows the | ocation T acanons K

FORMER
LEACHING POOL

of these three source areas at the
site. Inaddition, the RDDspecified
that suspect ed sour ces of upgradi ent

contamnati on be i nvestigated. The

RDrefers tothel eachi ng pool and J A

former UST area as (per abl e Uni t
#1, and t o t he suspect ed upgr adi ent

GRAND DOU| EVARD

Fgure 2. Ste Layout [2]
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Bls TE | NFORVATI ON (CoNT. ) I

Background [1] (cont.)

cont am nati on sour ces as (perabl e Lhit #2.
Thi s report focuses onthe soil contamnation
in Cperable Lhit #1.

Renmedy Sel ection: The RDDidentifiedfive
alternatives for renedi ati ng cont am nat ed soi |
a thissite
B Nbaction;
B Source renoval and of f-site di sposal ;
B Sourcerenoval and of f-site inci nera-
tion
B lowtenperature soil stripping, and
B Insitusteamstrippi ng.

Site Logistics/Contacts

The RDspecifiedinsitusteamstripping as
t he nost appropri ate remedy for contan -
natedsoil at thissitebased ontheresults of
an anal ysis of the conditionof thesoil at the
site (honogenei ty, hi gh porosity, and absence
o clays). [

The RDalsorequiredthat atreatability study
be conduct ed duri ng t he desi gn st age of the
renmedy t o assess whet her t he sel ect ed

t echnol ogy coul d be used effectively. [1] The
results of thetreatability study indi catedthat
steamstri ppi ng di d not appear to be feasi bl e,
and soi | vapor extraction was recommended
as an appropri ate treatnent technol ogy for
thisapplication [2]

Si te Managenent: Fund Lead
Oversi ght: EPA

Remedi al Project Manager:
AbramM ko Fayon

US EPARegion?2

Jacob K Javits Federal Buil ding
New Yor k, NY 10278-0012
(212) 264-4706

Prime Contractor:

Geor ge Asi neni 0s

CDM Feder al Prograns Cor poration
(BPA ARCS cont ract or)

111 Rul ton Sreet

Suite 710

New Yor k, NY 10038

(212) 393-9634

Subcontractor:

Bll Ballance

Four Seasons Environnental , | nc.
3107 South H m- Eugene Street
P.Q Box 16590

@G eensbor o, NC 27416- 0590
(919) 273-2718

B vATRI X DESCRI PTI ON I

Matri x Identification

Type of Matrix Processed Through the Treat ment System

il (insity)

Cont am nant Characterization

Primary Contam nant G oups: Vol atil e and
semvol ati | e organi ¢ conpounds

Twent y- ni ne soi | borings were col | ect ed and
anal yzed for vol atil e and semvol atil e organi c
conpounds during the renedi al investigation
and renedi al desi gn. The resul ts fromt hese
soi | borings for sel ected constituents are

shown in Tabl e 1. F gure 3 shows the | ocati on of
areas of cont am nati on where VOCs exceed 1, 000
Mg/ kg and 100 pg/ kg, and shows t he potenti al
extent of migration of sem-volatile conpounds in
unsaturated soils at thesite. Fgure 4illustrates

t he con-tam nant pl une where VOCs exceed
1,000 pg/ kg at the water table. [2]
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Tabl e 1. Subsurface Soil Contanination Levels at SMBInstrunents Site [2]

Source Area Soil

Highest Concentration  Average Concentration
Constituent (mg/kg) (mg/kg)
Volatiles
trans-1,2-Dichloroethene 15 0.456
2-Butanone 10 5
2-Hexanone 160 105
Tetrachloroethene 6.5 11
Toluene 60 58
Trichloroethene 0.051 0.020
Total Xylenes 1200 306
Ethylbenzene 150 50
Chlorobenzene 340 133
Semivolatiles
1,4-Dichlorobenzene 330 68.9
1,3-Dichlorobenzene 64 15
1,2-Dichlorobenzene 1800 297
Naphthalene 16 6.4
1,2,4-Trichlorobenzene 51 13.5
2-Methylnaphthalene 20 8.4
Phenols 4.7 0.83
2-Methylphenol 2.8 2.8
2,4-Dimethylphenol 4.6 3.55
Bis(2-ethylhexyl)phthalate 7.4 2.18

Matri x Characteristics Affecting Treatment Cost or Performance [ 2]

The na@j or matrix characteristics affecting cost or performance for this technol ogy, andthe
val ues neasured for each are presented i n Tabl e 2.

Table 2. Matrix Characteristics [2]

Parameter Value Measurement Method

Soil Classification Well-sorted sands to silty sands
with fine gravel

Soil  borings

Clay  Content 3.14 to 27.89% Percent finer than #200 sieve
Moisture  Content 1.34 to 11.63% ASTM D2216
Soil Moisture Content (% Dry Wt.)

0.5 to 14.3% ASTM D2216
Permeability Wykeham Farrance Shelby tube

0.00227 to 0.00333 cm/sec
permeameter

Porosity Ratio: volume of voids/total
30 to 41% .
specimen volume

Total Organic Carbon 1,000 to 7,500 ma/kg EPA method SW 846-9060

Nonaqueous Phase Liquids
Not identified —

U.S. ENVIRONMENTAL PROTECTION AGENCY
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B VATRI X DESCRI PTION (conT.) [

Matri x Characteristics Affecting Treatment Cost or Perfornmance [2] (cont.)

InadditiontothoseidentifiedinTable 2, thefollowng natrix characteristics were neasured:

Average dry bul k densi ty:

Hydraul i ¢ conducti vity:

Dept h to groundwat er :

Aver age annual tenperature of unsaturated soil:
Secific gravity:

Cati on exchange capaci ty:

1.55-1.83 gnicn?

268 ft/day (per R slugtest)

16- 24 feet bel ow gr ade

40- 70°F

2.239-2.934

66.4-153.0 mil | i equi val ents per 100 grans
(as NO,%)

¢
/

g I_ Drum
e / ¥ S8-9e| Storage
~S ", : | ° Shed
T~ j FTES S
\\\_\‘_ /[ | >
—
IVI \\\\
/ .
//
/ s,
SMS Instruments
o Building
e /‘/ Wed
\\\ '1’
e
/
//
LS
/ Tl

/
/’
{
- | o |
W{\
// T~ S
/ ~—
Il
)
N
‘2‘,/
/] 20 40 g /
k3
scale feet o
«/

- ,‘/:”"% LEGEND

g/

i

{ ¥
/ v
w f

y

]

[ | Previous Soil Boring (RI/FS)
B MW-4 Existing Monitoring Well

® SB-2 Soil Boring
[®] SB-11 Geotechnical Boring

Figure 3. MOCsin Whsaturated Soils [2]
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B VATRI X DESCRI PTION (conT.) [

Matri x Characteristics Affecting Treatment Cost or Perfornmance [2] (cont.)

: Drum
i f - S8-9e| Storage

SMS Instruments /
Building

g,
H
¢/
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LEGEND
[ | Previous Soil Boring (RI/FS)
0 & B MW-4 Existing Monitoring Well
& ® SB-2 SoilBoring
scale feet 5 [#] $B-11 Geotechnicai Boring

Fgured4 M sinSoil at the Witer Tabl e [2]
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B VATRI X DESCRI PTION (conT.) [

The R identifiedtwo strati graphi clayers

w thin the contam nat ed areas of the S\&
site. Thefirst layer, Oto 16 feet bel owgrade,
consi sts of well-sortedsandswthlittletono
fines. The second | ayer, 16 to 26 feet bel ow
grade, consists of silty sandswthfine gravel.

Primary Treat ment Technol ogy
Type

The siteislocatedinthe recharge zone of the
Magot hy aqui fer, a sol e-source aqui fer for
Long | sl and, and a groundwat er rechar ge
basinis|ocated directly adjacent tothesite.

Bl TREATMENT SYSTEM DESCRI PTI ON I

Suppl ement al Treat ment Technol ogy
Types

Soi | Vapor Extraction

Post - Treat nent of Vapors: Catal ytic | nci nera-
tor, Scrubber

Soi |l Vapor Extraction Treatnment SystemDescription and Qperation

The SVE systemused at the SMBsite incl uded
two hori zontal vapor extractionwells, a
vacuumpunp, a catal ytic oxidi zer, and an

aci d gas scrubber. The horizontal wells were
installedin2-feet wde, 75-feet | ong, 15-feet
deep trenches | ocat ed adj acent to t he con-
tamnated areas, as showmninFgure 5. Sotted
hi gh densi ty pol yet hyl ene pi pewas installed in
t he trenches approxi natel y 8 feet bel ow
grade. F gure 6 shows a cross-section of an
interceptor trench. The sl otted pi pes were
vented toacontrol building

cont ai ni ng a 300- cubi ¢ f eet

per m nute vacuumpunp. [5,
6, and 32]

Extract ed vapors were treated J
usingacatal ytic oxidationunit

and an aci d gas scrubber. The
catalyticoxidationunit, G obal

hloro-Cat VIM is apre-

fabri cat ed nodul ar devi ce

cont ai ni ng a 325, 000 Bt u/ hr

burner and a reactor using a

proprietary catal yst devel oped

by Alied Sgnal Gorporation.

Cont am nant - | aden vapor s L
wer e heat ed t 0 appr oxi mat el y

725°Fprior toenteringthe

reactor. The aci d gas scrubber

unit, Gobal (hloro-Cat Tail gas

MARCUS' BOULEVARD

Scrubber, is al soapre-fabricated nodul ar
devi ce and uses a 15%by wei ght sol uti on of
NaCHto neutral i ze HI vapors exiting the
catalyticoxidizer unit. [7]

Process Control : The SVE systemused at
S\VB i ncl uded an ext ensi ve process control
systemto al | owrenot e noni tori ng and
syst emover si ght. Thi s syst emnoni t or ed
nuner ous paraneters at the site and pro-
vi ded the i nfornati on over atel ephone line

TREATMENT/CONTROL BLDG.

DRUM STORAGE SHED
L e

GROUND WATER
RECHARGE
BASIN

FORMER UST

L LEGEND
—— TREATMENT SYSIEM

=1 PROPOSLD
L CLEAN LI ARLA

PROPOSED TRENCH LOCATIONS

F gure 5. Trench Locations [5]
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I TREATMENT SYSTEM DESCRI PTION (CONT.) I

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

hook-up to t he
vendor’ s hone
of fi ce i n anot her (sPinT PAmE)
state. The system
provi ded al arm

7 ; 2
nessages to the —— // ///,;5// 7 //////

vendor’ s renot - . il e

of fi ce | ocation e e

when par anet er s e . : S : e

devi ated from o S— 0

progr amred FETEY ‘

ranges, and shut gomp pre ]

down the treatment oo Tar e L P Sl o

system as appr o- Fgure 6. O oss-Section of an Interceptor Trench [ 5]

priate. Paraneters

moni tor ed duri ng SystemQper ati on: Systemoperation began in
this applicationincl uded barongtric pressure, May 1992 and concl uded i n Cct ober 1993. The
vacuumi n several manoret er cl usters, systemwas operated to al ternate extraction from
vacuumi n both trenches, air velocity in both the two vel | s on a veekl y basis. [32]

trenches, vacuumat the bl ower inl et and

outlet, velocity at the bl over outlet, vapor Systemoperation was i nterrupted several tines
st reamt enper at ur es and hydr ocar bon con- and for avariety of reasons duringthis period,

tent (neasured usi ng a phot oi oni zati on i ncl udi ng power failures, w nd-rel ated danage,
detector), notor current, bl ower oil pressure and | i ght ni ng. Systemoper ation was shut down for
and tenperature, and sunp water | evel. The appr oxi mat el y 30 percent of the operating period.
par anet ers noni tored for the catal ytic oxi da- Asummary of theseinterruptionsis presentedin
tionunit included reactor inlet and outl et Appendi x A [9-27].

tenperature, systemair vel ocity, percent of

| oner explosive limt, bl ower notor current,
and gas trai n status. Acid gas scrubber param
eters nonitored i ncl uded pHof the sunp
water, water level inthe sunp, circul ating
punp notor current, and water flowto the

strippingtover. [7]

Heal th and Safety: F el d operati ons at SV were
conducted i n accordance wth awitten heal th
and saf ety pl an as per C8HA standard 29 CFR
1910. 120. [5]

Operating Paraneters Affecting Treatnent Cost or Perfornance

The naj or operating paranet ers af f ecti ng cost val ues neasured for each during this applica-
or performance for this technol ogy and t he tionarepresentedin Table 3. [9-27]

Tabl e 3. Qperating Paraneters [9-27]

Measurement
Parameter Value Method
Air Flow Rate 57.11 to 444.67 cfm Not available

Vacuum 378.17 to 405.70 water

i Not available
column inches absolute

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Solid Waste and Emergency Response
Technology Innovation Office
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B TREATMENT SYSTEM DESCRI PTION (CONT.)
Ti nel i ne
Thetinelinefor thisapplicationis presentedin Tabl e 4.

Table 4. Tineline [1, 3, 9-27]

Start Date End Date Activity

June 10, 1986 . Listed en National Priorities List
September 29, 1989 . Record of Decision signed

May 1992 October 18, 1993  SVE system operation

June 15, 1993 June 17, 1993 Soil sampling conducted to determine if cleanup levels achieved
November 3, 1993 November 10, 1993  SVE system pulsed operation test

Bl TREATMENT SYSTEM PERFORMANCE I

O eanup Goal s/ St andar ds [ 2]

As shownin Tabl e 5, cl eanup | evel s for ni ne Additional soil cleanupcriteriaspecifiedinthe
vol atil e and ni ne senivol atil e contaninants in noni tori ng pl an i ncl uded:

soi|l at SVB were devel oped by t he New Yor k
S at e Departnent of Environnental Conserva-
tion. Inaddition, air emssi ons fromthe SVE

systemwere requi red to neet New York Sate
anbi ent air guidelinesfor toxic air contan-

B No nore t han 20%of soil sanpl es
anal yzed were t o exceed i ndi vi dual
cont anmi nant cl eanup | evel , and
exceedances were linmtedtoatotal of
four target contani nants per sanpl e;

nants.
and
Table 5. Soil O eanup Level s and Anbi ent Air Gui del i ne Concentrations [2] u Qeanup | evel s for soil
: : : = sanpl es anal yzed were not to be
Soil Cleanup Level Ambient Air Guideline . )

Contaminant (mg/kg) Concentration (ug/m 3 ) gr eater thantwcethe soil cl eanup
Volatiles levd s.
trans-1,2-Dichloroethene 0.5 Not identified Requi renents for neasuri ng perfor_
2-Butanone 0.5 Not identified nmance i ncl uded usi ng sanpl es from
2-Hexanone 0.7 Not identified seven soi | bori ngs at thesite (Hﬂ.-

PB7). Two sanpl es were required
Tetrachloroethene 1.5 1,116 .

fromeach bori ng; one sanpl e
LCICLI0 = 70 col | ected froml foot above the
Trichloroethene 1.0 900 wat er tabl e (approxi mately 16-18
Total  Xylene 1.2 1,450 feet bel owgrade) and one sanpl e
Ethylbenzene 55 1.450 col l ected at appr oxi mat.el y 12-14

feet bel owgrade. Al soil sanpl es
Chlorobenzene 1.0 1,167 .

were required to be anal yzed f or
Semivolatiles vol atil e and semvol atil e organi c
1,4-Dichlorobenzene 1.0 Not identified conpounds i n accor dance wi th EPA' s
1,3-Dichlorobenzene 1.5 Not identified Cbnt ract Laborat ory Progr am(O‘P)
L sibieniaren o 500 statenent of work, mul tinedi a,

,2-Dichlorobenzene o 5 . .

mul ti concentration (SON3/90).
Naphthalene 1.0 167
1,2,4-Trichlorobenzene 2.3 133
2-Methylnaphthalene 2.0 Not identified
Phenol 0.33 10
2-Methylphenol 2.6 Not identified
Bis(2-ethylhexyl)phthalate 4.5 Not identified

U.S. ENVIRONMENTAL PROTECTION AGENCY
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Il TREATMENT SYSTEM PERFORMVANCE (CONT.) I

The RDfor this site specifiedtreatnent of
contam nated soi |l at SMBby SVE, and re-
quiredthat atreatability study be conpl et ed
during t he desi gn stage of the applicationto
assess the potential effectiveness of this
technol ogy. Inaddition, the RDindicated

Treat nent Performance Data

that VOC contam nants were to be used as
indi cators and that appropriate cl eanup | evel s
wouldbeidentifiedduringthetreatability

study. [1]

Soi | sanpl i ng was conduct ed at SVB on June
15 and 17, 1993 t o assess whet her t he

cl eanup | evel s had been achi eved for soil at
the site. Seven soil borings were conpl etedin
t he | eachi ng pool and under gr ound st or age
tank source areas, and arereferredto as
per f or nance borings (PB). Gontinuous split-
spoon sanpl es were col | ected to conpl eti on

grade). Two sanpl es were col | ected from
each boring; one fromaninterval 15-17 feet
bel owgrade, and one froman interval 10-14
feet bel owgrade (show ng t he hi ghest | evel s
neasured by a fiel d screeni ng procedure). The
results for the two sanpl es col | ected from
each of the seven soil borings at SMsare
presentedin Tabl e 6. [3 and 28]

RPF-043.pm5\0805-01.pm5

of the boring (approxi nately 17 f eet bel ow

Table 6. Results for Soil Borings at SMB[3]

Boring No. PB1 PB2 PB3 PB4 PBS PB6 PB7
Sample No. 4 ol 3 ol 4 ol 3 ol 4 ol 3 4 3 ol
Interval  (ft) 12-14 15-17 10-12 15-17 12-14 15-17 10-12 15-17 12-14 15-17 12-14 15-17 10-12 15-17
Cleanup Level
Constituent (ng/kg) (ng/kg)
Volatiles
Acetone N/A 340 DE ou 71U 30U 81 24 1400 D 90 5U 4400 D 62 4000 D 38U 6U
2-Butanone 500 13 ou ou 4 10U 10U ou ou ou 11U 10U ouU ouU 10U
2-Hexanone 700 ou ou ou ou s 10U ou ou ou 1u 10U 10U 10U 10U
Toluene 1,500 ou ou ou ou 10U 6J ou ou ou 11U 10U 10U ouU 10U
Chlorobenzene 1,600 ou ou ou 103 10U 230 E ou ou ou 11U 10U 10U 10U 10U
Ethylbenzene 5,500 ou ou ou ou 10U 92 ou ou ou 11U 10U 10U ouU 10U
Xylenes  (total) 1,200 ou 5J 200 14 10U 1000 DJ ou ou ou 1u 10U 10U 10U 10U
Semivolatiles
1,3-Dichlorobenzene 1,500 670 U 340 U 76 J 340 U 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
1,4-Dichlorobenzene 1,000 670 U 340 U 340 U 340 U 330 U 120 340 U 340 U 340 U 381 680 U 680 U 340 U 340 U
1,2-Dichlorobenzene 1,000 250 J 340 U 340 U 340 U 190 J 1,400 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
2-Methylphenol 2,600 110J 510 1,500 390 1703 200 J 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
4-Methylphenol N/A 100 J 180 J 340 150 J 49 J 53J 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
Isophorone N/A 670 U 340 U 340 U 340 U 330 U 340 U 340 U 340 U 340 U 520 680 U 680 U 340 U 340 U
2,4-Dimethylphenol N/A 150 J 120 J 310 J 340 U 357 753 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
1,2,4-Trichlorobenzene 2,300 670 U 90J 710 2203 290 J 870 340 U 340 U 340 U 350U 680 U 680 U 340 U 340 U
Naphthalene 1,000 670 U 340 U 100 J 340 U 64 J 280 J 340 U 340 U 340 U 350 U 680U 680 U 340 U 340 U
2-Methylnaphthalene 2,000 670 U 150 430 160J 1103 590 340 U 340 U 340 U 850 680U 680 U 340 U 340 U
Acenaphthene N/A 70 340 U 340 U 340 U 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
Dibenzofuran N/A 670 U 340 U 340 U 340 U 330 U 340 U 340 U 340 U 340 U 851 680 U 680 U 340 U 340 U
Fluorene N/A 120 J 65J 340 U 120 J 330 U 340 U 340 U 340 U 340 U 120 J 680 U 680 U 340 U 340 U
N-Nitrosodipheny-
lamine (1) N/A 670 U 340 U 340 U 340 U 330 U 340 U 340 U 340U 340 U 61J 680 U 89J 340 U 340 U
Phenanthrene N/A 770 60 J 66 J 310 J 330 U 340 U 340 U 340 U 340 U 70 680 U 680 U 340 U 340 U
NOTES:

a)”U denotes that constituent was not detected. The val ue shownis the detectionlinit.
b)”J" denotes that theresult is estinated.

c)"D denotes that the result was quantified at a secondary dilution factor.

d)"E’ denotes that theresult is estinated and exceeded the i nstrunent calibration range.
N A- Not applicable. Nocleanuplevel specifiedfor this constituent.

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Solid Waste and Emergency Response
Technology Innovation Office



RPF-043.pm5\0805-01.pm5

SMB | nstrunent s Super fund Site—Page 11 of 16

Il TREATMENT SYSTEM PERFORMVANCE (CONT.) I

Table 6. Results for Soil Borings at SVB(cont.)

Boring No. PB1 PB2 PB3 PB4 PBS PB6 PB7
Sample No. 4 ol 3 ol 4 ol 3 ol 4 ol 3 4 3 ol
Interval  (ft) 12-14 15-17 10-12 15-17 12-14 15-17 10-12 15-17 12-14 15-17 12-14 15-17 10-12 15-17
Cleanup Level
Constituent (ng/kg) (ng/kg)
Semivolatiles (cont.)
Anthracene N/A 240 J 340 U 340 U 59J 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
Carbazole N/A 94 J 340 U 340 U 46 J 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
Di-n-butylphthalate N/A 831J 61J 150 90 J 49 783 340 U 340 U 340 U 44 680 U 680 U 340 U 340 U
Fluoranthene N/A 930 440 500 750 1103 713 340 U 340 U 340 U 41 680 U 680 U 340 U 340 U
Pyrene N/A 440 J 340 U 391J 180J 330 U 340 U 340 U 340 U 340 U 54 J 680 U 680 U 340 U 340 U
Butylbenzylphthalate N/A 670 U 190 J 140 J 250 J 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
Benzo(a)anthracene N/A 230 J 340 U 340 U 110J 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
Chrysene N/A 320 J 340 U 340 U 160 J 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
Bis(2-ethylhexyl)
phthalate 4,500 1,300 2,100 13000 D 3300 D 1000 1200 49 391J 340 U 600 7913 140 340 U 340 U
Di-n-octylphthalate N/A 670 U 340 U 1103 373 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
Benzo(b)fluoranthene N/A 150 340 U 340 U 821J 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U
Benzo(k)fluoranthene N/A 140 J 340 U 340 U 52 330 U 340 U 340 U 340 U 340 U 350 U 680 U 680 U 340 U 340 U

NOTES:

a)”U denotes that constituent was not detected. The val ue shownis the detectionlinit.
b)”J" denotes that theresult is estinated.

c)"D denotes that the result was quantified at a secondary dilution factor.

d)"E’ denotes that theresult is estinated and exceeded the i nstrunent calibration range.

N A- Not applicable. Nocleanuplevel specifiedfor this constituent.

Performance Data Assessnent

The data i n Tabl e 6 showt hat t he cl eanup
level s for soil were achi evedintwel ve of the
fourteen sanpl es col | ected. As shown in Tabl e
6, only two contam nants exceeded t he soi |
cleanup level s at thissite; 1,2-dichl oroben-
zene at 1,400 pg/ kg i n boring PB3-5 and bi s(2-
et hyl hexyl ) phthal ate (BBHP) at 13, 000 pg/ kg
inboring PB2-3. S nce only two of the four-

t een sanpl es (14% exceeded t he cl eanup
level s, and onl'y one i ndi vi dual target contan-
nant exceeded the cl eanup | evel s, the criterion
was net for fewer than 20%of soil sanpl es
anal yzed exceedi ng i ndi vi dual cont am nant

Performance Data Conpl et eness

cl eanup | evel s, and exceedances bei ng f ewer
than four target contam nants per sanpl e.

BEHP was neasured at a concentrati on nore
thantwceits soil cleanuplevel inonesoail
sanpl e. The BPARPMindi cated that this result
nay be an anonal y, because t he concentra-
tionneasuredinthe treated soil was greater

t han t he naxi rumconcentrati on for BEHP
previ ousl y neasur ed during the renedi al
investigationat thesite (7.4 ny kg). [28]

The anbi ent ai r gui del i ne concentrati ons were
net duri ng SVE syst emoper ati on.

Performance Data Quality

Avai | abl e soi | boring data all owfor conpari son
of perfornance of the SVE systemwi th
respect to cl eanup | evel s.

Soi | boring dat a wer e anal yzed i n accor dance
wth BPA s AP statenent of work, mul tine-
dia, multiconcentration (SON3/90). [2]

U.S. ENVIRONMENTAL PROTECTION AGENCY
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Procurenment Process

The SVE syst emwas procured by COMFeder al
Prograns Corporation, an EPA ARCS cont r ac-
tor, onthe basis of acost proposal subnitted
by Four Seasons I ndustrial Services, Inc. (now
Four Seasons Environnental , Inc.) in Septem
ber 1991. This proj ect was contracted on a

fixed pricebasis, wth provisionsinthe con-

Treat nent Syst em Cost

tract for financial peraltiesif certainperfor-
nance criteriawere not achieved withina
specifiedtine period (i.e., 730 days after
construction of the SVEsysten). The renedi a-
tion was conpl et ed w t hi n appr oxi mat el y 540
days. [4]

The treat nent systemcosts are provided in
Tabl e 7. As shown in Tabl e 7, $450, 521 of
costs were incurred by the treat nent subcon-
tractor for thisapplication. Thistota treat-
nment cost corresponds to $360 per cubic yard
of soil treatedfor 1250 cubi c yards of soil
treated. This cal cul ated cost per unit of nedia
treated is based on an estinate of the anmount
of contam nated soil as showninthe RODfor
thissite. The actual quantity of contaninated
nedi ais not avail abl e for conpari son pur-
poses.

Tabl e 7 shows the costs for 14 specific itens
includedinthistotal val ue. No additional

Cost Data Quality

i nfornati on on the specificitensincludedin
these cost el enents (e.g., for subcontract
conpl etion), or on whet her these val ues
represent actual or estinatedcosts, isavail-
able at thistine. Becausethe specificitens

i ncl uded i n these cost el enents is not avail -
abl e, a cost breakdown usi ng t he i nt er agency
Vr k Breakdown Structure (VBS) i s not
providedinthisreport.

Inaddition, costs incurred by the BPA ARG
contractor for this applicationarenot avail abl e
at thistine. The specific activities conpl eted
by the ARG contractor inthis applicationare
not describedinthe avail abl e ref erences.

Treat nent syst emcost i nfornati on was
provi ded by the ARG contractor for the costs
i ncurred by the treat nent subcontractor. No

informationis availabl e onother costsin-
curedinthisapplication(e.g., thoseincurred
by t he BPA ARCs contractor).

Tabl e 7. Cost Breakdown for Treatment Subcontractor [31]

Cost Element Cost ()
Complete SVE System  Design 16,240
Health and Safety Plan 4,060
Mobilization 2,030
Install SVE System Wells 12,180
SVE  System  Construction 60,900
Final 0&M Manual 4,060
Monthly 0&M (one vear) 182,700
Demobilization 2,030
Subcontract  Completion 121,800
Monthly O&M (Option Period) 14,700
Completion of Contract Option 6,300
Relocation of Drums (mod. no. 4) 400
Relocation of Drums (mod. no. 5) 1,668
Incentive (mod. no. 11) 21,453
Subcontract Total 450,521

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Solid Waste and Emergency Response
Technology Innovation Office
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Il TREATMENT SYSTEM COST (CONT.)

Vendor | nput

The treat nent vendor i ndi cat ed t hat reduced future applications of SY\E The noi stureinthe
air nonitoring, and use of aflaneionization vapors tendedtointerferewth the read ngs
detector (HD instead of a photoioni zation on the P D, and the vendor indicated that an
detector (PID for neasuring hydrocarbons in H Dwoul d not be as sensitivetonoisture as a
ext ract ed vapor s woul d reduce t he cost for AD

Il OBSERVATI ONS AND LESSONS LEARNED

Cost (bservations and Lessons Lear ned

B Thetotal treatnent systemcost for B Thetotal treatnent cost corresponds
the SVE treat ment systemused at t o $360/ cubi ¢ yard of soil treated
SMB was $450, 521, i ncl udi ng (estimted as 1, 250 cubi ¢ yards of
$182, 700 for nmont hly operati ons soil). Thiswas arel atively snal |
and nai nt enance costs for one year. proj ect which |inted econonies-of -

. scal efor treatnent activities.
B Thecleanup | evel s specifiedfor the

SVE syst emwer e achi eved wi thinthe B The treatnent vendor indi cated t hat
730 day deadl i ne i nposed by t he the cost s associ ated w t h i nstrunent a-
contract for the treatnent vendor, tionwere greater than antici pated

and no financi al penalties were because t he anount of nai nt enance

i ncurred. requi red for the systemhad been

under est i nat ed.

Per f ormance QObservati ons and Lessons Lear ned

B Thesoil cleanuplevelsandcriteriafor B The EPA RPMi ndi cat ed t hat t he BEHP
SVB wer e achi eved for 17 of the 18 concentration, neasured at al evel
speci fi ed constituents w thi n approxi - nor e than tw ce t he cl eanup | evel ,
nat el y 400 days after SVE operation may have been an anonal y. The BEHP
began. concentration neasured inthe treated

soi | was greater than the maxi mum
concentration for BEHP previousl y
neasured during the renedi al investi -
gationat thesite.

B The anbi ent ai r gui del i ne concentr a-
tions were net during SVE system
oper ati ons.

B Aprocess control systemwas used in
this applicationthat all oned for
renot e noni tori ng of systemperfor-
mance.

O her (Observati ons and Lessons Lear ned

B The ductwork used to convey an B SVE systemoperation was interrupted
acidicair streamfromthe catal ytic several tines andfor avariety of
oxidationunit tothe of fgas scrubber reasons, includi ng pover fail ures,
corroded often due to a high sal t w nd-rel at ed danage, and | i ght ni ng.

content and requi red repl acenent
several tines during SVE system
operati on.
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Il APPENDI X A —

May 1992

August 1992

October 1992

December 1992

February 1993

April 1993

June 1993

August 1993

October 1993

SYSTEM OPERATI ON | NTERRUPTI ONS I

SystemQperation I nterruptions [9-27]

Weeks 1 and 4

8/8/92 to 8/31/92

10/10/92 to 10/23/92

12/10/92
12/11/92 to 12/12/92

12/17/92 to 12/22/92
12/23/92 to 12/31/92

2/1/93 to 2/4/93
2/13/93 to 2/14/93

4/1/93 to 4/30/93

6/9/93 to 6/12/93
6/16/93 to 6/17/93
6/22/93 to 6/26/93

8/1/93 to 8/14/93
8/15/93
8/28/93 to 8/31/93

10/2/93

Foaming condition in acid gas scrubber and lightning hit

Corrosion leaks in transition duct

Replacement of signal transmitter

Repair of damage from high winds (scaffolding blown down and broke
water line to acid gas scrubber)

Repair of solenoid valve

Replacement of pump and repair of damage from wind storm, which
blew a section of roof off the SMS building onto the vacuum blower
building

Replacement of valve in acid gas scrubber

Adjustment of vacuum blower alarm

Repair of transition duct

Vacuum blower shut down
Soil  sampling

Maintenance of acid gas scrubber

Leakage from the acid gas scrubber

Power failure

Failure of an electronic component

Low water flow in acid gas scrubber
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