Br own Wbod Preservi ng Superfund Site—Page 1 of 16 ——

COST AND PERFORMANCE REPORT
ll EXECUTI VE SUMVARY I
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B TE

Thi s report presents cost and perf or mance
datafor alandtreatnent applicationat the
Brown VWod Preservi ng Superfund site,

| ocat ed approxi natel y two nil es west of the
city of Live CGak i n Sumanee Gounty, Hori da.
From1948 t o 1978, several different conpa-
nies operated al uner treatnent facility at
the site, which pressuretreated | unber
products nmai nl y wi th creosote, and occasi on-
allywth pentachl orophenol. Soil at thesite
was found to have been contaninated with
pol ynucl ear aronati c hydrocar bons ( PAHs).

After conpl etion of several interi mrenoval
activities at thesite, aRecord of Decision
(R was signed on April 8, 1988. The RCD
speci fi ed the construction, operation, and

nai ntenance of aland treatnent area (LTA) as
the renedi al action for treatnent of PAH
contaminat ed soi | s that were st ockpi | ed

during the renoval activities. The RDre-
quiredthat, wthintwo years, the concentra-
tions of Total Carcinogenic | ndicator Cheni-
cals (TAG) inthe soil nust be reducedto

bel ow 100 ny/ kg. The concentration of TA G
was neasured as t he sumof the concentra-

I dentifying I nformation

tions of six PAHs, which were sel ected by BEPA
based ontheresults of arisk assessnent.

Qonstruction of the LTAwas conpl eted in

Ot ober 1988. S ockpil ed soil was placed in
the LTAinthreelifts, begi nningin January
1989. Approxi matel y 8,100 cubi ¢ yards of
stockpil ed soi | weretreatedinthe LTA Using
thislandtreatnent application, the cleanup
goal of | ess than 100 ng/ kg TA G insoil was
achi eved wi t hi n 18 nont hs, si x nont hs ahead
of thetwo-year limt specifiedinthe RD The
LTA was reveget ated i n Cct ober 1991 and
appr oxi nat el y 90%of the forner LTA was
covered with native grasses by March 1992.

This applicationis of noteasit was one of the
early applications of land treatnent at a
Superfund site contamnated w t h creosot e
conpounds.

Thetotal costsfor treatnent activitiesat this
si te were approxi nat el y $565, 409, over hal f
of which were for short-term(up to 3 years)
operati on.

I NFORMATI ON -

Treat ment Application

Br own Wod Preserving Superfund Site
Li ve Gk, Horida

CERCLI S # FLDO80728935

ROD Date: 8 April 1988

Background

Type of Action: Renedi al

Treatability Study Associated with
Application? Infornationnot availableat this
tine.

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

Period of (peration: 1/89 - 7/90

Quantity of Soil Treated During Application:
8, 100 cubi ¢ yards of soil

H storical Activity That Contributed to
Contam nation at the Site: Wod preserving

Correspondi ng SI C Codes: 2491B (Wod
Preservi ng usi ng G eosot e)

Wast e Managenent Practice that
Contri buted to Contam nati on: Manuf act ur -
i ng process

Site H story: The Brown VWod Preservi ng
Superfund S te (Brown Wod) is | ocat ed about
two mles west of thecity of Live Gak in
Suvanee Qounty, Horida, as showninHgure 1.
From1948 to 1978, a | unber treat nent
facility was operated at the site by several
conpani es. The | ayout of the facility is shown
inAgure2 [3
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Bls TE | NFORVATION (ConT.) I

Background (cont.)

The | unber treat nent processes at thesite

i ncl uded t he pressure treatnent of | uniber
products, mai nl'y with creosot e and occasi on-
ally wth pentachl orophenol . Swal | rail cars
were used to nove | unber to the two treat-
nent cylinders. Amxture of creosote and Brown Wood preserving
wat er or pentachl or ophenol and pet rol eum | Superfund Site
was used to treat the | unber.

Vést ewat er fromthe treatnent cyl i nders was
dischargedto an oi | /wat er separator. The
creosot e fromt he oi | /wat er separat or was
either sent toastoragetank for reuse, or, if
determned to be of f-specification, sent tothe
spent creosot e storage tank. The wast ewat er
fromthe oi | /water separator was treated and
di scharged to a |l agoon | ocated i n t he sout h-
west corner of thesiteviaaculvert and -
drai nage ditch. The treated | unber was dri ed o
onrail tracks and storedinan areanorth of Figure 1. Site Location

thetreatnent cylinders. [1]
B FExcavation, treatnent (usingstabiliza-

In 1981, aforner owner of thefacility notified tion), and di sposal of approxinately
EPA t hat hazardous material s nay have been 15, 000 tons of hi ghl y cont ani nat ed
handled at thesite. As areSUlt, the Horida sl udge and soi | at an BEnel | e, A abana'
Depart nent of Environmental Regul ati ons landfill operated by Chenical Véste
(FOER) conducted sanpling at the siteinJuly Managenent ; and

1982, whi ch showed that soil and sl udge
cont am nat ed wi t h a nunber of organic

conpounds were present inthe area of the ] g specrcaton
treatnent cylinders and the | agoon. Addition- || Q‘/ STORAGE TANK t
ally, the storage tanks and treat nent cyl i nders N
contai ned snmal | anounts of solidified creo- — |
sot e and pent achl or ophenol . Based on t hese B CONCRETE

results, BPApl aced the site onthe Nati onal rALROAD—] with PUVPS

Priorities List inDecenber 1982. [1] solLR
BUILDING

TREATMENT GYLINDER
TREATMENT GYLINDER

I nresponse to an adnini strative order i ssued
by EPAi n Sept enber 1983, interi mrenoval
activitieswereidentifiedandspecifiedina

January 1988 Consent Order. [1] Theinterim coson O.\ waren
STORAGE
renoval activities, conducted f romDecenber L T
1987 t o March 1988, i ncl uded: P TORAGE TANK -
B Renoval and treat nent of 200, 000 -

. TANK PENTACHLOROPHENOL
gal | ons of | agoon wat er, usi ng STORAGE TANK
floccul ation, sand filtration, nicron L | SEPARATOR
filtration, and carbon adsorption, and — EVAPoWORD NOT DRAWN TO SCALE

di smant | i ng and di sposi ng of the

forner plant facility, Figure 2. Site Layout [3]
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Bls TE | NFORVATI ON (CONT. ) I

Background (cont.)

B Sanpling and anal ysi s of soil and B landtreatnent;
wat er and st ockpi | i ng cont am nat ed

soi| for |and treatnent. Treatnent (nechani cal or stabiliza-

tion) of sludge and of f-site di sposal of
Regul at ory Cont ext: The 1988 RCD est ab- wast es;
|i shed a cl eanup goal of 100 ngy/ kg of Tot al
Carci nogeni ¢ I ndi cator Cheniical s (TA &) for
the stockpi | ed soi | based on | and treat nent .
The concentration of TA Cs was neasur ed as

B  Treatnent (nechani cal or stabiliza-
tion) and di sposal of sl udges and | and
treat nent of soils; and

the sumof the concentrations of six PAHs, B Bologica treatnent of sludges using
whi ch ver e sel ect ed by EPA based on the sequenced bat ch reactors fol | oned by
results of arisk assessnent. [1] land treat nent of the resulting

Renedy Sel ection: The fol | owi ng remedi al bi osl udge and t he cont ani nat ed soi | s.

action al ternatives were consi dered for the Land treatnent of soils was sel ected by EPA
Brown Wod Preserving Superfund site [1]: as a renedial action for Brown Wod based
oncost andtechnical feasibility. Additionally,
thi s renedy provi ded an opportunity to utilize
B rsiteincineration, and assess an i nnovati ve t echnol ogy/

bi orenedi ationinacontrolledsituation. [1,5]

B Nbaction;

B Jf-siteincineration;

Site Logistics/Contacts

Site Managenent: PRP Lead Treat ment Syst em Vendor:

Oversi ght: EPA John Ryan

Renedi at i on Technol ogi es, I nc. (ReTeQ
1011 Sout hwest

Kickitat Vey

Sui te 207

Seattle, WA 98134

(206) 624-9349

Remedi al Project Manager:
Mart ha Berry

US EPARegion4

345 urtland &., NE
Atlanta, Georgia 30365
(404) 347-3016

B vATRI X DESCRI PTI ON I

Matri x Identification

Type of Matrix Processed Through the Treat ment System Soil (ex situ)

Cont am nant Characterization

Pri mary cont am nant group: Pol ynucl ear benzo( a) pyrene, benzo(b)fl uorant hene,
aronat i ¢ hydr ocar bons ( PAHs) chrysene, di benzo(a, h)ant hracene, and

i ndeno( 1, 2, 3- cd) pyr ene] wer e sel ect ed by
EPA as i ndi cat or paranet ers based on t he
results of arisk assessnent. Thetotal concen-
trations of these paraneters inthe stockpil ed
soi | ranged from100 to 208 ng/ kg. [1, 8]

O eosot e was t he mai n cont anmi nant at the
site. Oeosote consists of approxi natel y 200
i ndi vi dual conpounds, nany of whi ch are
pol ynucl ear aromnati c hydrocar bons ( PAHs).
S x of these PAHs [ benzo(a) ant hr acene,
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Matri x Characteristics Affecting Treatment Cost or Performance

The naj or characteristics affecting cost or

per f or mance of thi s technol ogy and t he val ues
neasured for each are presented i n Tabl e 1.
These val ues represent the average val ues

nmeasur ed during a March 1, 1989 sanpl i ng
event.

Table 1. Matrix Characteristics [11, 12]

Parameter Value

Measurement ~ Method

Soil  classification

Clay content and/or particle
size distribution

Total Organic Carbon

See discussion below
See discussion below

Field capacity Not  Available
pH 6.9
11,790 mg/kg USEPA  Method

USEPA  Method  SW-846/9045

SW-846/9060

The matri x treated at Brown VWod was a mi xture
of 1 agoon contents. The | agoon had a cl ay bottom
and sandy contents, whi ch ranged fromsilty cl ay

tofinesand, but didnot lenditsel f toaclassifica
tionana ysis. [2]]

B TREATMENT SYSTEM DESCRI PTI ON I

Primary Treat ment Technol ogy
Type

Suppl ement al Treat ment Technol ogy
Type

Land Tr eat nent

Land Treatnent System Descri ption

None

and Operation

Gonstruction of thelandtreatnent area (LTA)
i nvol ved site preparation, construction of the
conponent s of the LTA construction of a
retentionpond, andinstallationof irrigation
and dr ai nage systens. The | ocations of the
land treat nent area, stockpile area, retention
pond, and | agoon are shownin F gure 3. [12]

Stepreparationactivitiesincluded cl earing
veget ati on and st ruct ures fromappr oxi nat el y
four acres. An estinated 200 yds ® of contami -
nat ed soi | were excavated duringthe site
preparationactivities andstoredinthe central
stockpil e area. [2]

The construction of the LTAi ncl uded [ 2] :

B Aclayliner, whichranged fromlto3
feet inthickness.

B A conpacted cl ay bermaround t he
LTAthat ranged i n hei ght from2.5to
7 feet and a 3-foot bermaround t he
soi | stockpil e area

LAND TAEATMENT sRE.

uwes @

SCALE
. 1se 2
———g
rERT

Figure 3. Land Treat ment Area Location [12]
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I TREATMENT SYSTEM DESCRIPTION (CONT.) [N

Land Treat ment SystemDescription and Qperation (cont.)

B Run-on swal es out si de t he t reat ment the soil inthe LTAwas i nocul ated w th
areato prevent flow ng surface water PAH degr adi ng m cr oor gani sns. [ 19]
fromenteringthesite. The i nocul umwas devel oped by

grow ng seed cul tures i n nobi | e, on-
site reactor tanks equi pped wth
aeration and m xi hg equi pnent and
was sprayed onto the soil usingthe

i rrigation systemdescribed above. The
land treat nent area was then cul ti -

vat ed once every two weeks and

B Asubsurface drai nage syst emconsi st -
ing of lateral pipes spaced 50 f eet
apart across the treatnent area
connected to a nai n col | ector pi pe.
The sunp drai ned t hrough a 15-i nch
pi peintothe retention pond.

B A750,000-gal l on retention pond to nai nt ai ned at a 10%soi | noi sture
hol d run-of f fromthe LTAthat in- content |evel usingtheirrigation
cl uded an overflowlinetoanon-site, system Sanpl es vere col | ected on
cl ay-1i ned | agoon. 3/1/89, 6/6/89, and 9/12/89. [2, 19]
B Aportableirrigation systemconsi sting B The second lift of soil was appliedto
of individual sprinkles capabl e of Subplots A B B E F, G and Hof the
del i vering water at 0.5 i nches LTA on Sept enber 12, 1989. The lift
per hour to a di aneter of 70 Legend
feet. The systemused wat er
fromeither theretention pond Four Acre Land Treatment Arsa
or the | agoon. |
Syst em Qper ati on: Land treat ment ' ) : ’ ) A-H °:;:: lots
was perfornedinthreelifts. For - A ! B ’ F
sanpl i ng pur poses, the LTAwas |
dividedintoeight hal f-acre subplots, as 3 D *
shownin Fgure 4. [10] Aconposite I 1234 :prlllot composite
sanpl e was col | ect ed fromeach ! ceatons
subpl ot, during each quarterly sam * R )
pling event, until the concentrations of c I D
TA G containedinthe soil wthinthe |
subpl ot was | ess than 100 ng/ kg. [1, §] * : l * :
Aadditional lift of soil fromthe o
stockpi | e area was then placed i nthe B
subpl ot and treated until the concen- . S .
trations of TAG inthesoil wereless E I F
t han 100 ng/ kg. Thi s process was |
continueduntil all of the stockpil ed soil . U .
had been treated. Thethreelifts are !
described below [T T T T - T
B Thefirst lift was placedintothe ' e )
LTAin January 1989. This |ift G : H
was appr oxi mat el y 3, 300 yds ®
of soil and 5to 7 inches thick. : ) : : : T
Thislift wvascultivatedtoa North
dept h of approxi mately 1 foot, ]
thenirrigatedand fertilized. 1inch : 100 feet
Twi ce a week, fromMarch 1,
1989 until March 15, 1989, Fi gure 4. Subpl ot Locations [10]
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I TREATMENT SYSTEM DESCRIPTION (CONT.) N

Land Treat ment SystemDescription and Qperation (cont.)

was 9 to 12 inches thi ck and i ncl uded at 10 percent. Sanpl es were col -
appr oxi mat el y 3, 000 yd® of soil. As | ected on 3/ 15/ 90 and 7/ 24/ 90.
wthLift 1, the LTAwas then cul ti vat ed [2,311,12]

once every two weeks and t he noi s-
ture content nai ntai ned at 10 per -
cent. Sanpl es were col | ected on 9/ 16/

e probl emencount ered duri ng system
operationwas tillingthe soil after heavy rains.

89 and 12/ 15/ 89. [2, 19] Soi | drying nornal |y took an average.of 2
weeks bef ore tractor access was possi bl e.
B Thethirdlift of soil was appliedto [21]
Subpl ot s Cthrough Hof the LTA This . )
lift vas 410 7inches thi ck and i n- Level Dpersonal protective equi prent was

cl uded appr oxi nat el y 1, 800 yd® of requiredfor all site personnel coninginto
soil AsWththeprevious’Iifts the LTA direct contact with the contamnated soil. The

equi prent i ncl uded coveral | s, saf ety boot s,

was cul tivat ed once every two weeks o ;
nitrilegl oves, and particul ate nasks. [9]

and t he noi st ure content mai nt ai ned

Operating Paraneters Affecting Treatnent Cost or Perfornance

Listedin Tabl e 2 are t he operati ng par angt er s B Residence ting;

affecting treatnent cost or perfornance for B Tenperature;

thi s application and the val ues neasured for B Carbon/tota kjeldahl nitrogen; and
each. The fol | ow ng operati ng paraneters are B Hydrocar bon degradati on.

presented separatel y for eachlift: .
Hydr ocar bon degr adat i on was cal cul at ed

B Total heterotrophs; basedonthedifferenceininitia andfinal

B PAH degr ader s; T Cconcentrationsinthefirst lift and divid-
B Mxingrate/frequency; ing this val ue by the anount of tine required
B Mbisture content; for treatnent of soil inthat cel inthefirst lift.
B pH
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I TREATMENT SYSTEM DESCRI PTION (CONT.) I

Ti el i ne

Atinelinefor thisapplicationis presentedin Tabl e 3.

Tabl e 3. Tineline [10-17, 19, 20]

Start  Date End Date Activity
December 8, 1983 — Brown Wood added to National Priorities List.
December 1987 March 1988 Interim removal actions conducted at the site.
April 18, 1988 — ROD  signed.
October 1988 January 1989 Remedial action  construction  activies  completed.
January 1989 — First lift of soil applied to all subplots.

Soil inoculated with PAH-degrading microorganisms at a frequency of

March 1, 1989 March 15, 1989 L

two applications per week.
March 1, 1989 — Soil sampled and analyzed for PAHs and nutrients.
June 6, 1989 — Soil sampled and analyzed for PAHs and nutrients.

Soil from Subplots C and D sampled and analyzed for PAHs. Cleanup

September 12, 1989 - goal met for all subplots except Subplot C.

September 15, 1989 — Second lift of soil applied to all subplots except Subplot C.

Soil from all subplots except Subplot C sampled and analyzed for PAHs

Septemb 16, 1989 —_ .
eptember and nutrients.  Cleanup goal met for all subplots except Subplots E and F.

Soil from Subplots C, E, and F sampled and analyzed for PAHs and

December 15, 1989 — .
nutrients.  Cleanup goal met for all subplots.

Third lift of soil (remaining soil in the stockpile area) applied to Subplots

March 14, 1990 - C through H.

March 15, 1990 _ Soil from Subplots C through H sampled and analyzed for PAHs and

nutrients.
July 24, 1990 _ i?;lanzgmgoa;: TTl]Jeb[pl(;(t)sr :ﬁmz{]et;jplozd analyzed for PAHs and nutrients.
January 1991 — Target date for completion.
June 1991 — Cultivation of the LTA completed.
November 1991 — Vegetative cover planted over LTA.
March 1992 — Ninety percent of LTA covered with grass.

B TrREATVENT SYSTEM PERFORMVANCE

Cl eanup Goal s St andards

These i ndi cat or chenical s were sel ect ed by
EPA based on thei r concentrations i n sl udge
and soil at the site andtheir carci nogeni c
nature. [1]

The ROD speci fi ed cl eanup goal s for pol y-

nucl ear aronati ¢ hydrocarbons i nterns of
total carcinogenicind cator chemcal s (TAG).
TA G were defined as equal to the sumof the

concentrations of the fol | ow ng six pol ynucl ear The R(Drequired that wthintwo years from
aronati ¢ hydrocar bons: itsinitia seeding, thelandtreatnent process
nust reduce the concentrationof TAG to
100 ng/ kg t hr oughout t he vol urre of t he
naterial treated (based on quarterly sanpling
results), and that, upon successful conpletion
of the biorenediationintheland treat nent
area, theland treatnent area nust be reveg-
etated. [1, 8§

B Benzo(a) ant hr acene;

Benzo( a) pyr ene;

Benzo(b) f | uor ant hene;
Chryseneg;

O benzo(a, h) ant hr acene; and
I ndeno( 1, 2, 3-cd) pyr ene.
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Addi tional | nformation on Goal s

Br own Wbod Preservi ng Superfund Site—Page 10 of 16

The 100 ny/ kg cl eanup standard for TA Cs
was based onthe resul ts of arisk assessnent

Treat nent Performance Data [ 10, 11,

for thesite. Thislevel correspondstoa
1 x 10°soil ingestionrisklevel. [1]

12, and 20]

Conposi te sanpl es were col | ected fromeach
hal f-acre subpl ot, as describedearlier inthis
report. These sanpl es were anal yzed f or

PAHs usi ng EPA Met hod 8270. [9,10] Table 4
shows t he concentrations of TA Gs neasured
i n the seven sanpl i ng events during t he

bi or enedi ati on of soils at Brown Vdod.

Sanpl es col | ect ed on 12/ 15/ 89 and 7/ 24/ 90
verecollectedafter cutivatingthesol lift wth
previously appliedlifts. Analytical resultsfor

i ndi vi dual PAHconstituents are presented in
Appendi x A

Table 4. TAC Concentrations [9, 10, 11, 12, 20]

TCIC  Concentration  (mg/kg)
Subplot

Date Event A B c D E F G H
January 1989 iii; application” (Lt Yes Yes Yes Yes Yes Yes Yes Yes
March 1, 1989 Soil sampling 258 103 201 255 161 126 186 167
June 6, 1989 Soil  sampling 73 46 147 478 73 63 65 45
September 12, 1989 Soil sampling NA NA 120 15 NA NA NA NA
September 15, 1989 Soil application (Lift #2) Yes Yes No Yes Yes Yes Yes Yes
September 16, 1989 Soil sampling 71 95 NA 44 111 111 49 88
December 15, 1989 Soil  sampling NA NA 72 NA 18 41 NA NA
March 14, 1990 Soil application (Lift #3) No No Yes Yes Yes Yes Yes Yes
March 15, 1990 Soil sampling NA NA 25 36 59 57 51 54
Tuihs 24 100n Qnil camnlinn (o] 7R 77 a2 R7 21 22 27

*No sanpl es were collected fromlift #1 at the tine of soil application. ATd Cconcentration of 100 to 208 ng/ kg was
inthe stockpiledsoils prior tosoil application.

NA - Not anal yzed.

Performance Data Assessnent

neasur ed

The | and treat nent application at Brown

Vdod net the cl eanup goal for TAGinall 8
subpl ots, wthin 18 nont hs. The data i ndi cat e
that bi odegradationrates differed anong the
subpl ot s. For exanpl e, Subpl ot A achi eved t he
cl eanup goal in LTA#1 sooner (i.e., wthin3
nont hs) thanin Subplot C(i.e., wthin9

nont hs) .

The | and treat nent application at Brown
VWod was conductedin 31ifts, and t he dat a
assessnent i s presented bel owfor each lift.

Lift #1: An assessnent of the data presented
inTable4indicates that the concentrations of
TA G inthe sanpl es col lected during the first

sanpl i ng event (3/1/89), after thefirst soil lift
was appl i ed, ranged from103 to 258 ny/ kg.
The concentrations of TA G i n each subpl ot
neasur ed i n sanpl es col | ect ed on 3/ 1/ 89 was
greater than the 100 ny/ kg | evel . The concen-
trati ons of TAQ G neasured during the

6/ 6/ 89 sanpl i ng event were | ess than the

100 ny/ kg l evel inall subpl ots except Sub-
plots Cand D The concentrations of TA G
nmeasur ed during a 9/ 12/ 89 sanpl i ng event
showed t hat the 100 ng/ kg | evel had been
achi eved for Subpl ot D but not for Subpl ot C
The concentration of TA G neasured in the
sanpl e col | ect ed on 12/ 15/ 89 fromSubpl ot C
was | ess than the 100 ngy/ kg | evel .
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Per f ormance Data Assessnment (cont.)

Brown Wbod Preserving Superfund Site—Page 11 Of 16 o

An assessnent of therel ative rates of bi odeg-
radati on anong the subpl ots for Lift #1
indicates that rates vari ed fromas hi gh as a
58 ny/ kg decr ease per nonth (e.g., for

Subpl ot A) to as | owas a 13 ny/ kg decr ease
per nonth (e.g., for Subplot Q.

Lift #2: O 9/15/89, asecond lift of soil from
the stockpi | e was appliedtoal | subplots
except Subplot C This lift was sanpl ed on
9/16/8 prior totilling. Theresults fromthe

9/ 16/ 89 sanpl i ng event i ndi cated t hat the
concentrations of TA G inall subplots except
Subpl ots Eand F were | ess than t he 100 ny/
kgl evel . Goncentrations of several PAH
constituents sanpl ed on 9/ 16/ 89 were slightly
hi gher (wthinafactor of 3) thanthose nea-
sured i n sanpl es fromt he 6/ 6/ 89 sanpl i ng
event.

Performance Data Conpl et eness

Sanpl i ng of Subpl ot s E and F conduct ed on
12/15/89 i ndi cated t hat the concentrations of
TA G were |l ess than the 100 ng/ kg I evel inall
subpl ot s of the LTA

Lift #3: n3/14/90, thethirdlift of stock-

pil ed soil was appliedto Subplots Cthrough H
of the LTA This lift was sanpl ed on 3/ 15/ 90
prior totilling. Theresults fromthe 3/15/ 90
sanpl i ng i ndi cat ed t hat t he concentrations of
TA G in Subplots Cthrough Hwere | ess t han
t he 100 ng/ kg | evel .

Verification sanpl es were col | ected on
7/24/ 90 fromal | subplots. Theresults of this
sanpl i ng event i ndi cated t hat t he concent ra-
tionsof TAGinall of the subpl otsinthe LTA
were | ess than t he 100 ngy/ kg cl eanup goal .
The concentrations of T4 G neasured i n

t hese sanpl es ranges from23 to 92 ny/ kg.

As di scussed above, al t hough t he concentra-
tions of PAHsinthe soil stockpiledfor | and
treat nent were neasured during t he renoval
activities, theinitial concentrations of PAs in
thefirst lift appliedtothe LTAwere not
neasured. Additional |y, once the cl eanup

st andar d was achi eved i n a subpl ot, the

Performance Data Quality

subpl ot was not noni tored further unl ess an
additional lift of soil was applied. Therefore,

t he avai | abl e perfornmance data are suitabl e for
characterizingindicator constituentsinthe
treated soil nmatrix, and for correl ating con-
stituent concentrations and operating param
eers.

Arigorous qual ity assurance/ qual ity control
(QY Q@ programfor sanpling and anal yti cal
activitieswas outlinedinthe Renedial Design/
Renedi al Action (RDRA) Wrk P an and
approved by EPA [9] Appendices tothe
quarterly status and seni-annual operation
and nai nt enance reports [ 10 t hrough 17)

i ncl ude raw QY Cdata fromt he | aborat ory
reports for each sanpl i ng event, incl udi ng
results for natrix spi ke, duplicate, and bl ank
sanpl es.

ReTeC conduct ed sanpl i ng and anal ysi s activities
over the course of the soil renediati on. BPA
per f or ned over si ght of sanplingactivities and
verifiedanal ytical accuracy and preci si on by
splitting sanpl es during three sanpl i ng event s.
Devi ati ons fromt he fi el d sanpl i ng procedur es
outlinedinthe RO RAVYrk P an wer e observed by
EPA, but none were det erm ned by EPAto be
serious enoughtoreject the data. The split sanpl e
results were consistent for all three sanpling
events. [§]
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B TREATMENT SYSTEM cosT

The renedi al activities at Brown Vdod were
nanaged by the potential |y responsi bl e
parties (PRPs) with BPAoversight. The PRPs

Treat nent Syst em Cost

contracted with ReTeCt o conduct the rene-
dd activitiesa thesite

Tables 5, 6, and 7 present the costs for the
land treat nent applicationat Brown Vdod. In
order to standardize reporting of costs across
proj ects, costs are shownin Tables 5, 6, and
7 accordingtothe fornat for aninteragency
VWr k Breakdown Structure (WBS). The WBS
speci fies 9 before-treatnent cost el enents, 5
after-treatnent cost el enents, and 12 cost

el enents that provi de a detai | ed br eakdown
of costs directly associatedwth treat nent.
Tabl es 5, 6, and 7 present the cost el enents
exactly as they appear inthe VBS alongwth
the specific activities, andunit cost and
nuniper of units of the activity (where appro-
priate), as provi ded by the treat nent vendor.

As shown i n Tabl e 5, the vendor provi ded
actual and estinated cost datathat shows a
total of $565,406 for cost el ements directly
associ ated w th treat nent of 8,100 cubi c
yards of soil (i.e., excludingbeforeandafter
treatnent cost el enents). Thistotal treat nent
cost corresponds to $70 per cubic yard of soil
treated. Inaddition, the vendor provided cost

Cost Data Quality

datathat showatotal of $58, 039 for before-
treat nent costs and $9, 827 for after-treat-
nent costs. The vendor indicated that there
wereno costsinthis applicationfor the
following el enents inthe VBS surface wat er
col | ection and control ; groundwat er col | ection
and control; air pol | ution/gas col | ecti on and
control; |iquids/sedi nents/sludges col | ection
and cont ai nnent ; druns/ t anks/ st ruct ur es/

mi scel | aneous denol i tion and renoval ; |iquid
preparation and handl i ng; vapor/gas prepar a-
tion and handl i ng; pads/foundati ons/ spill
control; startup/testing/ permits; training; cost
of ownership; di snantling; decontanination
and decomm ssi oni ng; di sposal (ot her than
commerci al ); disposal (cormercial); or site
restoration. The vendor provi ded no i nf or na-
tiononcosts for nonitoring, sanpling, testing,
and analysisinthis application. Note that the
vendor provided atotal cost val ue for nobili-
zation and denobi | i zati on; t he val ues shown
in Tabl es 6 and 7 were cal cul at ed based on

t he assunption that t hese cost el enents were
equal inval ue.

The cost datain Tabl es 5, 6, and 7 show
estinated val ues for constructi on activities
(solids preparationand handl i ng, nobilization/
set up, nobi lization and preparatory work, site
work, solids coll ecti on and contai nnent, and
denobi | i zati on), whi ch are based on proposed

Vendor | nput

unit prices provi ded by the vendor. No act ual
cost dataare avail abl e for these activities. The
costs for operations and nai nt enance shown
inTable5are actual costs reported by the
vendor .

Qosts for simlar operations were esti nat ed by
the treatnent vendor to range from$50 to

$100 per cubic yard of soil treatedfor quanti-
tiesinexcess of 3,000 cubic yards. [21]
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Treat ment SystemCost (cont.)
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Tabl e 5. Treatment Cost H enents [21]

Actual (A) or
Estimated (E)
Cost  Element Cost Value
Solids Preparation and Handling
- spreading of contaminated soil $8,864 E
$2.77lyd 3% 3,200yd 3
Mobilization/Setup
- installation of clay liner $22,610 B
$3.23lyd % 7,000yd 3
- installation of subsurface drainage network $68.062 E
lump sum !
- construction of perimeter containment berms $6.580 E
$3.29/ft x 2,000 ft ’
- shape retention pond $3.203 E
lump sum !
- installation of runon drainage swales $3.450 E
$1.15/ft x 3,000 ft ’
- installation of irrigation system $20.312 E
lump sum !
Operation (short-term - up to 3 years) $36.883 A
- 1988 O&M (construction management) !
- 1989 O&M (includes approximately $40,000 for $194.118 A
groundwater monitoring) !
- 1990 O&M (includes approximately $40,000 for
(ncluides app y % $80,560 A
groundwater monitoring)
Operation (long-term - over 3 years) $60.477 A
- 1991 O&M (groundwater monitoring and site restoration) !
- 1992 O&M (groundwater monitoring and site restoration) $37,307 A
- 1993 O&M (groundwater monitoring and site restoration) $22,891 A
TOTAL $565,406 E

Tabl e 6. Before Treat ment Cost E enents [21]

Actual (A) or

$0.53/yd % 3,200yd °

Cost Element Cost Estimated(E)  Value
Mobilization and Preparatory Work
- mobilization of equipment, material, and

personnel

lump sum $9,827 E
Site  Work
- site preparation $23,906 E
$4,781.17/acre x 5 acres
- fence

lump sum $22,610 E
Solids Collection and Containment
- stockpile remaining soil $1,696 E

Table 7. After Treatnent Cost H enents [21]

Actual (A) or Estimated

Cost Element Cost (E) Value
Demobilization
- demobilization of equipment, material,

and personnel

lump sum $9,827 E
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B oBsERVATIONS AND LESsoNs LEARNED S

Cost (bservations and Lessons Lear ned

B Thetotal costsfor treatnent activities B Qer half of thetotal costsfor treat-
conduct ed at Brown Wod wer e nent were for short-term(upto 3
appr oxi nat el y $565, 400, correspond- years) operation.
ing to $70 per cubi c yard of sail . . ) )
tredted B Qher costsinthis applicationwere

$58, 039 for before-treat nent acti vi -

B The treatment at Brown Wod was ties and $9, 827 for after-treat nent
conpl eted using 31ifts; the system ativities.

was constructed using a clay |iner and
under dr ai n system

Per f ormance QObservati ons and Lessons Lear ned

B The cl eanup goal was establishedin B  The concentrations of TA G nea-
terns of Total Garcinogeni c | ndicat or sured in sanpl es col | ected during the
Conpounds (TA Cs), the sumof the verification sanpl i ng event (7/24/90)
concentrations of 6 pol ynucl ear ranged from23 to 92 ny/ kg.

aronati ¢ hydrocarbons. A cl eanup

goal for this appli cation vis speci fied B B odegradationrates were found to

as 100 ny/ kg T4 Gs i n the LTA haye vari ed anong t he e|. ght subpl ot s.
During treatnent of onelift, rates

B The cl eanup goal was achi eved within vari ed from13 to 58 ng/ kg decr eases
18 nont hs, whi ch was appr oxi mat el y in TA Cconcentrati on per nonth.

6 nont hs ahead of the 2-year limt

speci fied in the RD B Thetreated soil inthe LTAwas ca-

pabl e of supporting vegetation.

O her (Observati ons and Lessons Lear ned

B Thiswas one of the early applications
of land treatnent of creosote-con-
tamnated soil at a Superfund site.
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19,

Concentration in  mg/kg
Subplot
" Sample

Constituent A B Cc D = B G H
Date(a)

Chrysene 03/01/89 79.0 33.0 53.0 70.0 48.0 39.0 57.0 50.0
06/06/89 21.0 12.0 43.0 150.0 22.0 17.0 19.0 13.0
09/12/89 NA NA 36.9 2.6 NA NA NA NA
09/16/89 22.0 30.0 NA 14.0 37.0 38.0 15.0 26.0
12/15/89 NA NA 315 NA 18.0 23.5 NA NA
03/15/90 NA NA 8.9 12.0 22.0 21.0 17.0 20.0
07/24/90 19.0 26.0 27.0 35.0 18.0 9.5 4.5 6.9

Benzo(a)anthracene 03/01/89 110.0 36.0 70.0 93.0 60.0 50.0 81.0 71.0
06/06/89 17..0 10.0 46.0 180.0 23.0 17.0 16.0 12.0
09/12/89 NA NA 319 2.2 NA NA NA NA
09/16/89 24.0 30.0 NA 13.0 38.0 35.0 14.0 25.0
12/15/89 NA NA 2215 NA ND (12.5) 17.0 NA NA
03/15/90 NA NA 5.8 7.5 16.0 13.0 11.0 12.0
07/24/90 11.0 18.0 18.0 23.0 12.0 519 5.2 4.1

Benzo(b)fluoranthene 03/01/89 41.0 16.0 48.0 55.0 27.0 18.0 27.0 24.0
06/06/89 20.0 13.0 36.0 98.0 17.0 15.0 16.0 12.0
09/12/89 NA NA 31.0 5.1 NA NA NA NA
09/16/89 14.0 22.0 NA 11.0 23.0 23.0 13.0 22.0
12/15/89 NA NA 18.0 NA ND (12.5) ND (12.5) NA NA
03/15/90 NA NA 6.7 8.2 10.0 12.0 12.0 11.0
07/24/90 14.0 15.0 16.0 17.0 12.0 8.1 6.6 6.8

Benzo(a)pyrene 03/01/89 17.0 11.0 20.0 17.0 12.0 14.0 14.0 14.0
06/06/89 8.2 6.5 14.0 7.5 10.0 10.0 6.2 6.2
09/12/89 NA NA 116 NA NA NA NA NA
09/16/89 8.4 13.0 NA 13.0 15.0 7.4 11.0 11.0
12/15/89 NA NA ND (17.0) ND (17.5) ND (17.5) NA NA NA
03/15/90 NA NA 3.5 7.1 6.9 6.5 6.5 7.3
07/24/90 7.7 8.9 10.0 7.0 5.0 3.0 3.0 5.0

Dibenzo(a,h)anthracene 03/01/89 2.9 1.8 2.4 3.2 2.5 1.8 1.9 2.0
06/06/89 NA (0.9) ND (0.9) ND (0.9) 3.5 ND (0.9) ND (0.9) ND (0.9) ND (0.9)
09/12/89 BA NA ND (1.8) ND (1.8) NA NA NA NA
09/16/89 ND (1.8) ND (3.6 NA ND (3.7) ND (3.7) ND (3.7) ND (1.9 ND (1.8)
12/15/89 NA NA ND (19.5) NA ND (205) ND (20.0) NA NA
03/15/90 NA NA ND (1.8 ND (1.9) ND (1.7) ND (1.8) ND (1.8 ND (1.8)
07/24/90 ND (1.9) ND (1.8) ND (1.9) ND (1.9) 1.6 1.2 0.4 ND (0.9)

Indeno(1,2,3-cd)pyrene 03/01/89 7.7 5.3 7.6 11.0 6.0 5.3 4.9 5.7
06/06/89 5.7 5.7 7.4 13.0 2.8 3.3 2.7 0.9
09/12/89 NA NA 8.7 2.1 NA NA NA NA
09/16/89 3.0 ND (3.6) NA ND (3.7) ND (3.7) ND (3.7) ND (1.9) 4.4
12/15/89 NA NA ND (19.5) NA ND (205) ND (20.0) NA NA
03/15/90 NA NA ND (1.8) 2.7 3.6 3.8 4.0 3.6
07/24/90 7.6 7.5 6.4 7.4 6.1 4.7 2.8 4.2

TCIC(b) 03/01/89 258 103 201 255 161 126 186 167
06/06/89 73 46 147 478 73 63 65 45
09/12/89 NA NA 120 15 NA NA NA NA
09/16/89 71 95 NA 44 111 11 49 88
12/15/89 NA NA 72 NA 18 41 NA NA
03/15/90 NA NA 25 36 59 57 51 54
07/24/90 59 75 77 92 57 34 23 27

ND - Not detected. Nunber in parentheses is the m ninumquantitationlimt.
NA - Sanpl e was not col |l ected fromthis subpl ot since the concentration of TOGCs in the sanple col |l ected
during the previous sanpling event was | ess than the 100 ng/ kg cl eanup st andard.

201 W

(a Second and third lifts of soil had been appliedtothe LTAprior to the 09/16/89 and 03/ 15/ 90 sanpl i ng

events, respectively. The second lift of soil was appliedtoall subplots, except Subplot C The thirdlift

of soil was appliedto all subplots, except Subplots Aand B.

(b TACequal s sumof concentrations for chrysene, benzo(a)anthracene, benzo(b)f! uorant hene,

benzo(a) pyrene, dibenzo(a, h)anthracene, and i ndeno(1, 2, 3-cd) pyrene.
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Tabl e 2. Qperating Paraneters [10-17, 19, 20]

Value
Subplot
Measurement

Parameter A B © D E F G H Method
First Lift of Soil (a)
Total  Heterotrophs 6.4x10 %~ 11 x10 -16x 7x10 5 - 41x10 -P7x 15x10 -78x 1.0x10 -4'3x 1.9x10 - 1.8x10 -46x ®)
(cfu/gm) 74x10 ° 10 9.9x10 7 10 10 10 7 43x10 ' 10 7
PAH Degraders 1.0 x10 - 30x10 2.2 1.0x10 557 20x10 -2 28x10 - f.9 x 1.4x10 -57x 3.6 x10 8- 3.2 x10 ©- (c)
(cfu/gm) 50x10 ’ x10 7 x10 © x10 © 10 10 ¢ 1.5x10 7 3.0x10 7

. Tilled once Tilled once Tilled once Tilled once Tilled once Tilled once Tilled once Tilled once
Mixing Rate/Frequency -

every 2 wks

every 2 wks

every 2 wks

every 2 wks

every 2 wks

every 2 wks

every 2 wks

every 2 wks

Moisture Content (%) 7.7 to 8.8 8.1t 9.6 10.3 to 10.5 9.3 t0 95 12.4 to 22.8 11.0t0 11.9 11.2 to 125 12.4 to 13.2 Not  available
USEPA Method
pH 6.8 6.8 to 7.2 7.0 to 7.7 6.6 to 7.2 6.7 to 6.8 6.8 to 7.1 6.4 to 6.8 6.5 to 6.7 SW-846/9045
Residence Time 9 9 15 9 9 9 9 9 -
(months)
Temperature  (°F) 17 to 99 17 to 99 13 to 99 17 to 99 17 to 99 17 to 99 17 to 99 17 to 99 Thermometer (d)
Carbon/Total - Kjeldahl 10.3 15.4 910 11.0 101 8.8 115 13.2 14.2 Not available
Nitrogen
Hydrocarbon
Degradation 58 18 13 38 28 20 38 38 Calculated value
(mg/kg/mo)
Second Lift of Soil (a) 5 5 7 7
7 7 7
7 7 7 7
Total Heterotrophs 6.3 x 10 - 1.7x 10 - 1.3x10 - 1.2x10 -
N/A 1.8 x 10 3.8x10 2.3x10 b
(cfulgm) 6.6 x 102 1.3 10° A 8.4 x 106 2.5 x 106 * 0 (b)
6 5 6 7
PAH Degraders 7.0%x10 - 2.0x 10 - 25x%x10 - 3.1x10 -
N/A 9.0 x 10 4.2x10 55x10
(cfulgm) 45x 10 6.0 x 10 * 6.2 x 10 1.7x10 * * (©
. Tilled once Tilled once Tilled once Tilled once Tilled once Tilled once Tilled once
Mixing Rate/Frequency N/A --
every 2 wks every 2 wks every 2 wks every 2 wks every 2 wks every 2 wks every 2 wks
Moisture Content (%) 10.3 to 15.4 12.0 to 11.6 N/A 12.4 129to 21.1 14.5 to 19.0 14.8 12.9 Not  available
USEPA Method
pH 6.7 to 7.3 6.8 to 7.5 N/A 7.6 7.6 6.8 to 7.6 7.6 7.8 SW-845/9045
Residence Time 10 10 N/A 6 6 6 6 6 -
(months)
Temperature  (°F) 13 to 102 13 to 102 N/A 13 to 94 13 to 94 13 to 94 13 to 94 13 to 94 Thermometer (d)

Carhon/Total Kieldahl
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Tabl e 2 (continued). Qperating Paraneters [10-17, 19, 20]

Value
Subplot

Measurement
Parameter A B © D E F G H Method
Third Lift of Soil (a)
Total Heterotrophs N/A N/A 4.87 x 10 - 3.20 x 10 - 2.7x10 - 7.0x10 - 5.0x10 - 7.0x10 - (b)
(cfu/gm) 7.90 x 10 9.07 x 10 7.55 x 10 1.1x10 1.39 x 10 3.67 x 10
PAH Degraders N/A N/A 1.85x 10 4 1.15x 10 4 55x10 3 2.75x10 4 75x10 3 295x10 4 ©
(cfu/gm) 40x10 5 3.0x10 5 40x10 5 3.0x10 5 490 x 10 6 80x10 5
WiiE Ry N/A N/A Tilled once Tilled once Tilled once Tilled once Tilled once Tilled once -

every 2 wks every 2 wks every 2 wks every 2 wks every 2 wks every 2 wks
Moisture Content (%) N/A N/A 12.6 to 16.3 13.9 to 14.6 8.5 to 14.7 9.4t 139 8.9 to 14.0 8.9 to 14.2 Not available
USEPA Method
pH N/A N/A 6.4 t0 7.0 6.5 to 6.8 6.6 to 6.9 6.7 to 6.9 6.7 to 7.0 6.7 to 7.0 SW-846/9045
Residence Time N/A N/A 4 4 4 4 4 4 --
(months)
Temperature  (°F) N/A N/A 29 to 102 29 to 102 29 to 102 29 to 102 29 to 102 29 to 102 Thermometer (d)
Carbon/Total - Kjeldahl N/A N/A 30 to 37 15 to 58 20 to 31 43 10 67 61051 30 to 32 Not available
Nitrogen
N A- Thislift of soil was not appliedto this subplot.
(@ - Thevalues for eachlift of soil are ranges of val ues neasured i n sanpl es coll ected fromthe tine that the lift was appliedto the subplot until the next lift of
soi | was appliedto the subplot.
(b - "Agar-Plate Method for Total Mcrobial Gount," F. A arkMethods of Soil Analysis Vol. 2, pp. 1460- 1465.
(© - "ReplicaPlating Method for Estimating Phenanthrene-Wilizing and Phenant hr ene- Conet abol i zi ng M cr oor gani sns, " Shiaris, M, Cooney, Aplied and
Envi ronment al M crobi ol ogy February 1983, Vol . 45, No. 2, pp. 706-710.

(d) - These val ues are for the anbi ent air tenperatures nmeasured between applicationof lifts.
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