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1. Introduction

This dooament preserts an [mterim Femedial Acton Flan (IEAF) for sroandwater at the fonmer Amencan
Bervlloam Company (ABC) property located at 1800 Tallevast Foad in Tallewast Manatee County, Flonda
[Gite]. Lockheed Martin Corporation (Lockheed Marting intends to implement this IRAP at the Site a5 an imtial
rhase of achive sroundwrater remediaton while site assessment actvites aw beirg completed. After the site
assessment 15 complete, a Final Kemedial Acton Flan (EAF will be developed for fill-scale rehabilitaton of
grounder ater at the S1te and sawoanding awas.

This [EAP prorolves the installabion, operation, and monitoring of a grounderater pamp-and-beat (FAT) system
aroand the soarce area of the Site.  The parposes of the PAT swtem are to expedite mass removal and
destuction of chenucals of concern [(COC), and to provide lopdranlic contairoment of the soime area.
Inplementing this strategy 15 beneficial becanse it will sigmficartly reduce the potenbial off-site nugration of
gr:mndwater cortaining the l*ughest COC concenbations . Momover, operation of the PAT swstem will also
improve groandwater quality in aras adjacent to the Site. & remedy that addresses the full extert of the
grounder ater phare will be provided inthe Final EAP.

This ®port was prepared onbehalf of Lockheed MMartinb v BElasland, Baack & Lee, Ine. (EEL), and pmsents the
design of the grandwrater PAT swtem The mport also provides site assessment and pre-desizn norestizahon
data that were relied on, as well as the design analyses performed dunng design activities . Inchided are plans to
mmstall, operate, and momitor the effechveress of the PAT system. In addibion, the PAT swtem will be
monitored to detentire it impact on the groandvrater phimeboth on- and ofFsite.

1.1 Objectives

The chjectives of this IR AP are as folloars:

*  Provide onsite lpdranlic cortainment of groander ater cortaining the lighest concertrations of C0Cs in the
upper and loarer surficial aquifer systerns (T3 A5 and LS A5 1 at the S1te;

*  Femove a significant amoart of COC mass fiom the groundwerater phame

* Provide additional hedvogeclogic iformation near the Site that will enable design of the fall-scale
grnndvrater remed v tobe provided in the Final EAP; and

*  Destrow COCs m extracted groandwrater prior to discharse to the pablicly carned teatment wrorks (POTW)
using teclmologies that will neither result in air exissions nor dismapt the aesthetic qualibies of the
neighbothood.

1.2 Regulatory Basis

This IEAP was deweloped 1 accordance with the Consert Omer for the Site emered o wobirtarily by
Lockheed Martn and the Flonda Deparbvient of Exvarorrrerntal Protecton (FDEF)., The File Number for the
Comsert Order 15 04-1328 and the effectvwe date 15 haly 28, 2004 The Coment Omder provides for the
petformance of site assessment and wmediabion activities by Lockheed Marhn at the former ABC Site.
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Lockheed Matn 15 oarently mplemerting addibional site assessmernt activibies necessary to delineate the
natare ard extent of COCs ingroandwater in accordance with the assessment requiremments set forth in Chapter
f2- 730,600, Florida & dmims tative Code (FLAC). The remalts of these additional site assessment activities will
be dommented in the 5ite Assessment Feport Addendwm 3 (SAFL 37 and sabrnutted o FDEP. After FDEP
approves the SARA 3, Lockheed Marbnoerill nibrnt a Final EAP also i accordance with applhicdle sechoms of
Chapter &2-780, F .4 C. Comtaninated S1te Clearmp Criteria.

Since site assessmert actvities are mot vet complete, this IEAP was prpawd and will be implemerted
vohirtarily by Lockheed Martin perding the receipt of conmmerts fromthe FDEP. At the request of the FDEF,
thus IEAP vwas prepared in accomrance with the requiremments of a FAP o specified i Chapter 8£2-T207700,
FAC, The primay difference betoreen thus [FAP and the Final AP tobe prpard for the Site 15 that thos
TREAF is limited in geographic scope to the Site and inmmediately surounding areas. The Final AP will addwess
the entire area encompassed by the COC phime, ichiding offtsite so01l. 4 FAP Summary Fonn for this IRAP 15
mchded in Apperdi: &

1.3 Design Process

The owerall design process for 5 ite wmediaton mchiding the performmance of wmedial plot stadies, was
established tlwoagh FDEFP approwal of the Femedial Acton Work Flan (FAWEP) subnutted 1 haly 2005 by
TetraTech, Inc. (TetraTech)l The EAWE vwas developed to addmss both onesite and offsite contammation

fourd at the Zite, ard it described pre-design activibies necessary to mipport a conprherwsive mmedial desizn
for both o and off-site areas inthe Final EAP. The pre-desizn activities inchided perfonning:

*  Aomifer pumping tests in the upper and lowrer mdficial aqufer systens,

+ 4 pilot test of anultraviolet coridation (W) ad vanced cxidation process (AOF) fordestaction of COCs
in gronndwrater;

* A benchscale test of another 80P teclmology fordes taction of COCs n groardwrater;, and
+ A4 pilot test of bioremediation teclmologies for destmcton of COCs in groanderater.
The first three pre-desizn actvities listed above were completed by TettaTech, and the data are minmnansad

herein. The bicremediaton pilot testing has not vetbeen commpleted, but may be mmplemented m the fiatare, if
He0es SA1Y.
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2. Site Assessment Summary and Conceptual Site
Modef

This secton manmnarizes the msults of site assessment achvities conpleted at the former ABT Site ard provides
a Conceptaal Site Model (CEM). The purpose of this secton s to manmnarize the Site-specfic data and
knowledze mlied on to arrive at the basis of design (BOD) preserted in Sechon 3. A5 such, thus sechon fomses
ondata collected at the Site ard in areas immediately marmounding the Site since this IRAP 15 fomised onthe Site
sonirce area. & conprebermsive dismassionof site assessmert data collected atbhoth on- and off-site areas willbe
provided in the Final EAP.

& deseaphon of the Site locabion, sethmg, geclogy, and loedrogeclogy 15 provided beloar folloared by a
dismassion of additional site assessmernt activities completed since mibmuttal of the SAFS 2 and an evabiation
of the potertial for moraqueons phase hquids (MMAFPLs) to exist in the submarface at the site, with imphicatiorns
for mmplementation of the [EAP. The Zite assessment sanumary also imchides disoussions of rationale for
techrolog v selecton.

21 Site Location and Setting

The Zite 15 located at 1600 Tellevast Boad in Tallevast, Manatee County, Flonda (Figume 1), A5 shown, the S ite
15 located ona gently sloping plain at an elevation of approzamately 30 feet sbove mean sea level (AMEL). The
Site 15 approamately 1.5 nules east of Sarasota Bay and approsimately 575 nules from the Gulf of Meaco.
The zroand suface inmmediately suroanding the Site has wery lowr mlief and slopes gently in a radial pattem.
The groand surface elevaton decresses fiomm approscimately 30 feet AMSL at the Site to 25 feet AMIL to the
vwest near the intersection of Tallevast Foad and 15th Steet East. Parther west, surface elevations decrease to
approccimately 15 feet AMSL mist north of the 5 arasota-Bradenton Anpoxt. Several small surface water bodies
are depicted on the B raderton 7 ¥ numite quad mangle within a ore half nole radms of the site (Figamw 10,

The Site encompasses approxmately five acres and is boanded by Tallevast Road to the north; 17% S teet Coart
East to the east, a golf coase, undeveloped, and residential areas to the south; and an abandoned industial
facility to the west (Figue 2], Five pamary buildings designated as Buildings 1 flwough 5, covering a total
mtface area of approcamately £8,335 square feet, are located in the certral portion of the property. Surface
cover conslsts of a lardscaped storm water reterbon pond surrounded by grass on the west side of the 5ite;
asphalt-paved parlang areas south of the ®tention pond and soath and east of the bmldings; and a grass areain
the soutlvrestern portion of the Site adjoiung the asphalt suface. 4 concete sarale 15 located in the drivearay
betareen the manbuildings (Buildings 1 and 2) to the west and Buildings 3, 4, ard 540 the east. The swale 15 a
patheray for stormowater and slopes to a zrass area at the soathern end of the paved patking awa. The pond
located onthe west side of the property was reportedly constucted i approscimately 1980 ard sapports warons
wildlife, imchiding fish ard birds. Dunng periods of heavy rminfall this pond may serve as a gmoundwrater
recharze amwa.
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2.2 Geology and Hydrogeology
2.2.1 Geology

In Jamany 1995, the Soatharest Florda Water Management Distact (5 WEFWRD) pablished a report entitled
“ROMPE TE-7 Oneco Momtor Well 5 ite, Manatee Coanty, Florida™ descrbing dnlling ard testing of a well
completed to a depthof 1,715 feet beloar groard sadace (bzs) at asite located approccimmately 2 % nules northof
the former ABC Zite in soutloarestern Manatee County. Information preserted in the following dismussion was
derived, inlarge part frommdata provided in the ZWEWMD repost.

From the marface dowrrerand, s ediments underlyving soathern Manatee Coarty consist of

*  TTndifferertated surficial deposits (Fliocens to Fecernt),

* The Peace Eiver Formation (FEF) and Arcadia Formation (AF) (und ifferentiated) (Miocene],

*  The TanpaMenberofthe AF and Srparannee Limestore (Oligocene], and

+ 4 thick sequence of manne cathonates, mchiding the Ocala Limes tone and bAovon Park Fonnaton (Eocens].

The sadicial deposits comist predorumantly of quartz sand and are gererally less than 40 feet thick 1n the
region Theyunconformab by overlie deposits of the PEF, which, in the s tudy area, consist of a clay laver lmoarn
as the Verice Clay. The comtact betoreen the Verice Clay and the undedying urndifferentiated AF wras reported
at a depth of 42 feet bgs by SWEWMD (1995). Undifferntated Arcadia deposib corsist predominantly of
clayey caleibabites and phosphabiclquartz sand caleibatites and calecarerntes with bdercalated thin clay beds.
These deposits exterd to a depth of approwimately 332 feet bz (SWEFWMD, 1995). The undedying Tanpa
Menber of the AF consists primanly of quartz sandy limmestone and dolonubic limestone, and 15 the uppermost
umt of a thick sequence of marne cathonates compnising the Florida platfonm.

2.2.2 Hydrogeology

Three aquifer swstens are presert bereath the Site inchiding, fiomm top to bottom, the marficial aquifer system
[345], the mtermediate aquifer system ([43], and the Flondian Aquifér System (FAS ). These aquifer systens
were described 1n detail n the SAFA 1 and 2 (TetraTech, 2005) and other domaiments hsted in the next
subsection ard 5 echon 7. Since this IEAP specifically is fomised on lpdranlic comtarment of grouandwrater m
the 4%, the mmairder of this mabsection disousses hdmwgeology of the 5 AZ . Feaders are refermed to other
repots listed in Secton 7 for thomwugh descriptions of the [AZ and FAS | Groarndwater mmediation in the 143
and FAS if recessay, willbe addressed in the Final E4AP.

The 3 A% 15 conprsed of undifferertiated madficial deposits and has beensubdivided irdo the TEAS and LIAS.
The TEAS 15 presernt fiom groand marface to approsamately 30 feet bgs, Grounderater in the TEAS 15 first
encountered approsimately 3to 5 feet bgs and, therefore, the satarated thickness of'the TS AT 15 approcamately
25 feet. Groandwrater in the T2 A 15 underurncontined condiboms and the TTSAS 15 water tahle aquifér. The
most woert gronmdwater levels meamred at TS AS momboring wells in May 2005 wrere contoired on a site map
[(Fizure 3). 45 shownon Fizure 3, the water-table contoars suzgest that the regional hydram lic sradient direction
in the TSAS 15 prammanly toarard the morth with locabimed mdial groordwrater flowr pattems aarayr fiom the 5 ite
towrard the nomloarest, north, and northeast.
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The TZAZ and LIAT are separated by a thun (one- to tero-feet thuck), parbially cemernted laver knowrn as the
“hard steak™ that appears to serve as a confinung laver. & loedraalic head difference of approxamatel v 5o 7 feet
has been meamired across the hard streak with a dowrrrarard comporent of hdramlic zradient exists betareen the
T54S and [SAT.

The LEAS 15 approcamately 35 to 45 feetbgs ; howrever, gronndwrater levels in LEAS momtonng wells nse to
vwithin approscimately 5 1o 10 feet bgs indicating the presence of artesian conditions in the LEAT at the Site.
Bxsed on the prsence of the hard streak and artesian condibons inthe LS AT the LIAT 15 comsidered tobe a
corfired aquifer. The most recent groandwrater levels meanired at LEAS momtonng wells in May 2005 were
comtoured on asite map (Figure 47, &5 shoarn onFigue 4, sroandwrater elevations forthe LEAS migzest that the
regional ledranlic sradiernt duechonmthe LEAS 15 prrmanly towrard the Nosth,

The 15 A5 15 underlain by the Vemce Clay, wlich 15 approcamately 30 to 40 feet thock at the Site and
sunounding areas. The Vemice Clay 15 considered to be comfimng with respect to wertical sronndwrater flovr
betwreen the LSAS ard the [AS due to its fine-grained nabire and thickmess. It 15 unlikely that S ite-related CO0Cs
havwe nograted tlvoagh the Venice Clay under nataral groardwrater flowr condibiors . Father, the lndmgeclogio
mformation for the Zite indicates that Site-related COC: pwbably entered the [AZ via verbical dosrrvarard
mugration along the casings of urperntted water ;mapply wells in the area rear the Site. From a goundwrater
remediation s tard poird, 1t 15 necessary to propedy & ardon and seal water mapplywells m the area near the 5 ite.

Pablished tramsnussivity wahies for the SAS in soathcentral Manatee Coanty have been estimated at
approzimately 1000 to 2000 square feet per day (f1'/day), althoagh inwestern and cosstal Manatee Connty,
piihlished hansmissivity vahies were as hizh as 7,000 ff%day, which is a finction of the coaser natire of the
sand mteh edded writh shelly hmestones and s hell flagments (2 WEWMD, 1295). B ased on this information, and
assurmng the total thickress of the S A5 15 approcamately 40 feet, this wonld equate to hydrailic conduchwnty
vahies for the SAZ manging fiom approccimately 25 10 175 feet per day (ftiday).

2.3 Previous Site Assessment Activities and Interim Remedial Actions

Site assessment achvities and IFKAs have oomimed at the Site since Febmary 1997, These activbes are descnbed
i detail in the varions repors listed inSecton 7, and are manonanzed in the following table.

Actidt oy Tim=frams Result=0utcome

Lockheed Martin acquired Mowember 1296

the Site from Loral Corp.

Fhase | Ervironmental Site February 1997 21 potential sources of COCE wera

Fezessment identified at the former ABC Site.

Freliminary Site August 1997 — Beryllium, arsenic, and total petraleaum

Investigation January 2000 hydrocarbore (TPH) concentr atiors in on-
site =ail samples were reported abowve
criteria.

Sail excavation/sump Januany 2000 Building & sumps and =ail weere remaved to

rem o al limit direct contact.

Fhase | Ervironmental Site L ecember 1999 —

Pezessment January 2000
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Activity

Timgframe

Result=0utcome

Contamination [iscowery
Feport

July 2000

Tetrachloroethene (PCE), Trichloroethens
(TCE), 1,1-Cichlaroethens (I CE),
bergllium, and chromium concentr ations in
on-zite groundwater zamples wera
reported above criteria.

Contamination Assezzment
Repart{ CAR)

April 2001

14 monitaring wells installed and =ampled.
E«ent of benyllium and chromium in
groundweater vuas limited to the area near
the former sumps. Walatile arganic
compounds (WOCs) including PCE, TCE,
LCE, 1,1-Dichloreethane (DCA), and winyl
chloride in aresite groundwater samples
pere reported abowve criteria.

Source Removal Action

September 2001

538 tons of =ail remowed near the Building
Ssump areas.

Supplemental Groundwater
Pesessment

[ ecember 2001 —
January 2002

Additional temporary ore and off-site
monitoring weells installed and sampled.
Fesults presented in Interim Data Repart.

Interim [ata Report

September 2002

Further asseszment required to deline ate
off-zite groundwater COC plume.

Celine ation Inwestigation

December 2002 —
March 20032

Addition al off-site monitoring welk installed

and=ampled. Results presented in Final
CAR.

Final CAR

hday 2003

Addition al groundweater sampling and =ite
azessment activiies. Further aszess ment
required to deline ate off-site groundwater
COC plume,

Fost-CAR Monitoring

September 2003 —
hdarch 2004

Additional groundwater s ampling of 545
monitaring welks bath on-_and off-site.

Fesidential Well Sampling
and eoaphysical Logging

hday 2004 —
July 2009

roundmuater samples collected at 29
private wells. Geophysical logging
performed at 22 private welks. 17 of 29
el had COCs abowe criteria. hlany
private well wwere constructed with "open
hiole conditiors” from 26 to 223 feetbgs.
The well zasings were in poor and
deterior ated condition. Some well wera
being fulby or partially recharged through
carrasion hales inwell cazings. The welk
rere corstructed withawt bentanite or
sanitaryseak.

FDEF Site Investigation
Section (5151 Report

July 2009

zeophysical logging, groundo ater
sampling, and =oil sampling. [overw ard
fydraulic gradient from SAS to AT,

Site Aezessment Report

January 2005

Additional as=sessment activities required
to deline ate offt site groundwater COC
plume.

Site Aszessment Report
Addendum 1 (5ARA 1)

April 2006

Additional as=zessment activities required
to deline ate off site groundwater COC

plume.

Site Aszessment Report
Addendum 2 (SARAZ)

August 2005

Addition al assess ment activities required
to deline ate off site groundwater COC
plume. See below for additional details.
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The ZAREL 2 sunumarized addibional site assessment data collected betareen approcamately April and August
2005, and inchides noach of the data mlied upon to develop this IRAP. Additional site assessment dataused to
develop this IR AP which have been collected since the conpletion of SAEA 2, are described belowr. 45 noted,
this IRAP 15 fomised at the soarce area of the Site and therefore only mchides data collected on the Site and
arexs immnediately suronrding the Site. The reader 15 refered to the SAREA 2 ard other reports listed in Section
T to access all of the Site data collected to date, inchiding data collected at off-site locations that are beyond the
scope of this [KAP. Parthennore, a SAFRA 3 reportwill be subnutted to FDEFP that inchides all site assessment
data for both onesite and off site locatorns .

Fesults and conchis1ons of the SARS 2 e sammmari=ed heloar:

*  Site-specific COCs in groundw ater identified 1 the Consert Order inchade PCE, TCE, DCE, DCA | and Cis-
12-DCE. Zubsequent to issuance of the Comsent Orler, 1 4-Dioxane has been added as a site-specific COC
i groandwrater.

*  Concenbations of one or more COC s were foand tobe dove groandvrater cleamp target levels (G2 TLs) n
the TSAS and LEAS.

* The potertial cwrrent and futire exposire to comarmnated grounderater 15 hnuted due to the use of the
b hicwrater supply by the msiderts vng in the viennty of the groandwrater phame.

*+  Private wells that previous Iy provided water are 1o longerimuse. Pablic water service has beenextended to
all private well us ers within the groanderater phame awea.

*  Croandwrater i the upper 10 feet of the satirated mome (e, T5A5 ] comains wery loar concentratorns of
COC s however, groundwater deeper than 10 feet in the TSAS was found o contain elevated CO0C

corcertrations.

Bxsed on the site assessment data collected tlwough August 2005, the ZAFL 2 reconmrnended that a EAP be
prepared for the Site to addmss COC excesdances i the TEAZ, LEAZS, and [AZ. ZSince addibiomal site
assessment activities are mquired to fully delineate the off-site extert of the groandvrater COC phume, Lockheed
Martin intends o implement thus [EAP at the Zite source area and to addiess the full extert of the ofFsite phume
inthe Final EAP after the SAE L 3 has been subnutted and approved by the FDEP.

2.4 Hature and E xtent of COCs in Groundwater

Az disoassed above, hos [BAP 15 fomused on boedranlic contaironert of the source aea at the fonmer ABC Zite.
This section sunumarizes the natire and extent of COCs ingmoanderater in the TEAS and LIAT at the Site and
its irmnediately surrouanding areas. The natare ard extert of COCs in the deeper aquifers (1, the [4&Z and FAS)
and at off-site areas are shll being delineated by mearns of addibonal site assessment actvibes, and will be
addressed in the SAFA 5 and Final EAF, which are being subnutted separately.

The most weoent groandw ater analyhcal resalts for TZAS and L5 A% morutonng wells at the Sitewere collected
i1 hane and Jaly 2005 and arve s howrnon Figares 5 and 8, res pectively, and sunumarized belowr. s showarn, 0
vwere detected M Z AT srounderater at the Site as followars :
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545 Samples [Surmmmer 20060 L5AS Samples [Summer 2005]

Location of Locaion of
Concentrations Hig st Concentraions Highest

Ccac [pgil] Concentraion [pgsl] Concentration

FCE WD (=051 — 2347 hofully- 22 WD (=057 — 63 hufuils-27
TCE WD (0.5 — 3,160 hfully- <52 WD (205 —2,310 hufuils- 37
Cis-1,2-DCE WD (=051 — 133 hfully- <52 MDD (<0.5) — 420 hufuils- 73
1,1-LCE WD (=051 — 253 hofully- 22 MDD (<0.5) — 485 hufuils- 210
1,1-0CA WD (=051 — 123 hofully- 22 MDD (<0.5) —382 hufulls- 743
1,4 Dioxane WD (<27 — 45 hfully- <52 WD (=2 — 418 hufuils- 373

Tote: HO = o n dotct ot the dotoctie n Hmit mdic ded @ paentheres: .

As showrn on Figare 5 and in the above table the lighest COC concertrations in USAS gwuanderater during
sunuver 2005 wer detected in sanples collected at monitoring wells MOW-32 and MOW-42. These wells are
located sontheast of Building 5, which 15 consistent with the location of the former sumps and 15 considersd to
be mdicative of the soume awea targeted inthus [EAF.

A5 showorn on Figne & and in the above table, the highest TCE concertration in LEAS grounderater during
surrter 2005 was detected 1 a sanple collected at momtonng well MW-3T. This well 15 also located rear the
former sumps assomated writh the southeast cormer of Building 5.

The highest cormcentratiorns of other COCs m IS AS groardwrater dunng sururer 05 were found in s amples
collected at varions momtonng wells bothon and off-site, ard did not appear to be cormlated with the source
area near the sontheast comer of Building 5. Forexample, the highest PCE concertration m LEAS goandwrater
during sanoner 2005 was detected in a sanple collected at monitoring well BIVW-ET located on the adjacent zolf
comrse, The lighest ci5-1,2-DCE concertration m LEAS groandwrater during samumer 2005 was detected in a
sample collected at moritoring well MOW-T9which is located eastnortheastofthe Site adjacert to the S enuncole-
Culf Railweay, The highest L1-DCE concerntration LS AS groandwater dunng manuver 2005w as detected ina
sample collected &t monitoring well MW-30 which 15 located adjacent to the Site storm water retertion pond.
The highest 1,1-DICA concertration mn LS A5 gronxdwrater daring sunmner 2005 wras detected in a sanmple
collected  at momtoring well MW-78 wlich 15 located off-Site to the south.  The highest 1,4-dicaane
concertrationin LEAS sroardwater duning the sanmner 2005 was detected in a sample collected &t mormtoring
well MVW-33whichis located i the southern portion of the 5ite.

2.5 Addtiomal Data Collected Since SARA 2

Pre-desizgn data have been collected since fugust 2005 during the performance of panping tests and the
completion of medial pilot stadies. Besults of these stadies wemw used to prepar this [EAF, refive the BOD,
and design the groandvrater PAT system. These stadies are described belowr.

In accord ance with the FAWP, TetraTech conducted toro pramping tests at the Site in September 2005, The first
vwas a $3-hoar panping test inthe T3 A% and the second was a 24-hoar panping testinthe LEAS . The papose
of the pamping tests was to collect Site-specific pre-desizn lpdrogeclogical data to sapport the preparation of
the Final FAP for the area The potertial for PAT (1e., groundwrater extraction) to mmove cortaminant mass
fiom the affacted agquifer momes within the 5 A5, and to contan and mubgate phime nogmbon was evahiated.
Data collected during the pamping tests was used to saipport the BOD presented n Secton 3 of this TRAF.
Specifically, pumping test datavweraused to:
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*  Design the groanderater extractionwells and estimate zronander ater extraction rates forthe T3 A8 and LEAS
[Gectiom 3.1.17;

*  Trovide a prelimunary estmmate of the extent of the captite mones mthe TEAS and L5 AS  that mayhbe
created dunng operation of this [EAP (5 ection 3.1 2], and

*  Provide abasis fordesigning the water treabment svstem (Secton 3.1 30,

Tmnng each panping test, extracted zrounderater was collected into a £,000 zallon tank. Prior to treatment of
grounder ater witlin the onesite TV O palot system, perodic sanples wer collected and amalymed for COCs.
Additonally, samples of the teated discharge from the VO urt were collected during its operational perod
and amalymed for COC s, A sample of exdracted watervwras also sent off-site for abench-scale testusing an AOF.

The grandvrater quality aults, panping test data, and associated design analyses are provided m Apperdix B.

2.6 HAPL Evaluation

This secton preserts anevahiation of the potertial for HAFL to be presert inthe submaface at and nearthe Site.
This 15 important becanse if subaurface HAPL erters the proposed groandwater PAT sywstem it could poterdially
hirder the effectiveress of the pamping and treatmernt equipmmert. Therfore, an evabliation of the potertial for
HAFL 15 warrarted .

Fesults indicate that even thoagh HAFL hs never been diectly observed in arr soil or grounderater s amples
collected during Site assessmemt or pre-design actvties, WAPL potentially exists withun a liruted porbion of the
T5AS near the source area associated with the southeast comer of Buillding 5 This corchision 15 based on
grounder ater samples collected dunng site assessment ard pre-design achwvities. The data sugzzest that i WAPL
15 present in the TS AS rear the soamwe awa, then it probably exists as small disconmected zangha that are 1o
longer mobile under nataml koedranlic sradierts and will prob b ly not exter the PAT system. Nonetheless, the
IEAP inchides provisions to monitor the grounderater PAT syvstem for the presence of HAFL.

This HAFL evabiation corsidered taro types of site assessment (or pre-design) data:

1. Ohserrations of HAPL or sheers m scil and sroandwrater sammples collected dunng site assessment achvities
ot the absence thereof’, ard

2. Groandwater samples with concertrations of COC s nencess of 194 of assodated sobibility linuts.

To mpplenert the fisst data type, TetraTechused a specialized HAFL-detection technology called fhe Fhate™
method dwring conpletion of SARA 1 feld artivities. The Fhite™ method inwlves the use of a proprietary
Fhite™ Lirer that is placed in contact with soil insity during drilling. & NAPL-sensitive dye on the Fhate™
Lirer will visth Iy change color ifHAFPLs come in contact with the dye therh v indicating the presence of HAFL.
A5 reported inthe SARA 1, no HAPL was visually chserred or detected by the Fhate'™ fest during SARS 1

fleld actities

Exed on the first data type, HAFL hxs never been directly chserred m ary soil or groandwrater s amples
collected during Site assessment actwties. Themfore, there 15 no direct evidence that HAFL exists in the
suibsurface.
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Tsing the second data type, there 15 some potertial for HAPL to exist in a linnted area within the TTZAZS . The
following table provides COC sobbility limubs and sunumarizes the loghest OO0 concentrations detected in
grmnndwrater samples collected at and near the Site during the completion of SARS 2 and pre-design field

actvities:

Solubility 1%of Highest Concantrations
Li rrit” Solubility® | Detected in Site Samoles
COoc [rmai] [rngiL ] [rngsiL) R e=ult
0235 (hi-38, USAS,
Junefduhy 200657 HAFL prababhy not
FLE e 18 Q.06 (WW-ET, LSAS, present
Junetduby 20057
11 (USAS Pumping test,
Sept2009) NAaFL potentialby
TCE 1400 " 25 W7, LEAS, present
Junediduby 200657
03 Chlut-2, USRS,
. Junefduby 20057 MAFPL probabhy not
Ci-1.2DCE 2500 2.9 0.2 (hit-7a, LSAS, present
Junedduby 20057
025 (38, USAS,
Junefduby 20057 MAFPL prob abhy not
1.1-DCE 230 25 0.40 (M-S0, LEAS, present
Junefduby 20057
042 (hi-38, USAS,
Junedtduby 200657 MAFPL probabhy not
1.1-DCA 5.0E0 51 0232 (e, LSAS, present
Junediduby 200657
0.05 Chiut’-d2, US5AS,
. oo Mot Junefduby 20057 :
1,4 Dioxane b iz cible Applicable | 0.99(LSAS pumping test Inconclus ive
Sept2005)

Jhtes: ' Howard, 1500 TIFPA gt thet WATY, menr e pruant i'the obeam ical co rom niration srcads 1% ofi% cobobiline
[TEEFR, 1997 ) m L =miTigrams par litur.

Lz irdicated in the table abowe, samples of un-teated TSAS gounderater collected dunng the pamping test
ware found to comtain TCE at concerntrations that are approscimately 19 of TCE s sohbility ivat. Additonally,
some discmte-iterval grounderater s anples collected fiom the TEAT in the soumwe awa daring conpletion of
SARA 1 field activities (TetraTech, 2005) ard one groandwrater sample collected fiomm a TS AT mormtoring well
i the soumwe awa dunng completion of the Prelinunary Contanunation &ssessmert Feport (FDEF, 2004) also
vwere found to contain some COC5 at concenbations appmwaching or exceeding 1 %% of their solibility linnts.
Hore of the groanderater sanples collected from the LEAS have been foand to contain CO0Cs at concenbations
exceeding 1 % of their solubility limmits. Based on this infoemation, it 15 conchided that MAPL s potentially
present i the TS A5 within alinnted area near the southeast correr of Bmlding 5.
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2.7 Rationale for Technology Selection

2.7.1 Evaluation of Remedial Altematives

This sechon presents the evaliahon of emedial techrologzies for the [mternim Femedial Achon (IR A at the Site.
This evaliation was also inchided m TetraTech™ July 2005 EAWE. The teclnologies considered effectve for
the teabmert of COC s present at the Site wem comwidered farther for the berchipilot scale stadies, as detailed in
Sechon2 T2,

2.0.1.1 Air Stripping

A strpping Droeolves the mass transfer of VOOCs fiom water to air. This process 15 typically conducted in
packed towrers orusing losrer-profile perforated tays. These umt iehide a spray nozzle at the top, a fan to
force air coarteroarent to the water flow, and a mang at the bottom to collect treated water, Aualiay
equipment that canbe added to the basic air shipper inchide a feed water heater and an air heater to mprove
rermoval efficiencies, aitomated conbol swtems with sang lewel switches and safety features mach =
differential presmire momtos, high manp lewvel soritches and explosion poof conponents; and discharze air
treatment systems such as achwated cathonumts, catalyhe cecidizmers, or themmal omadizmers. Al shippers are
installed either as permanent imstallabons on concrete pads, as temporary installatons on skids, or on trailers.

The air shipping techmology 15 effectve for teating VOOs i gioanderater;, howrewer, air stipping does not
remmove 1 4-dioxane fiom groarndwater and there woild be an air enussion Therefore, this teclmology was not
evahiated further.

2.71.1.2 Liquid Phase Carbon Adsorption

Limuid-phase cathon adsorpbon 15 a teclmology in which groandwrater 15 panped throigh a series of vessels
comtaining  activated cathon to which dissolwd ocrzanic conpounds adsomh . When the concenbation of
compoinds i the effhient from the bed exceeds acertain level the cathoncanbe mgererated in place, removed
and mzererated at an off-site facility, or removed and taken off-site for disposal. Adsophon by actvated
cathon has a long history ofuse in treating noanicipal, industial, and hazardoos wastes.

The himid-phase cathon adsophon 15 effectve for the teatmernt of highly substtited crganic compounds writh
lovar aquecns sohbility, inchiding TCE and PCE. Howewer, as the sobibility of the oxarie compounds
meowases, catbon adsob ability decreases. The hquid-phase cathon adscephonwillbeused as a polishing step to
a primary reatrent technology (advanced ozodation) inthe [EA .

2.7.1.3 In-5Siu Reductive Dechlonnation

Insit reductve dechlorination (abiche and biohe processes) of chlovinated aliphatic compounds can oomar by
several abiote amd biohe mduchwe pathverays. Hydrogernolysis or reduchwe dehalogenaton 15 the primay
pathwraywher conplete dechlonnation comis i a sequertial marmerwher a hdmwgen 1on wplaces achlorde
1on and daaghter product are fonned. A second primary patleray 15 called mductve fB-eliminaton process
where chlorinated compounds fomn degradation product i the acetylere gmoup. Other less sigmficat
pathwrays inchide degradation via hdrogenation and delprdrohalogenation
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Hanoscale Fe () parbicles (both with and without a noble metal catalyst) have been shoarn to effechvely treat
grmnndwrater comtaminated with mamerons chlorinated VOCs under s atarated conditiorns in both laboratory and
field-based stadies. Harnoscale imon parbicles are defined & Fe (0] particles that are within 50 to0 300 nancmetess
(rmm or 107 meter] in dianeter. Smaller in diameter than collnids crbacteria, these particles ave approscimately
the s ame s1me as vimses or lazge molemiles. These lab oratoresyrthesized particles may or may not contan a
trace coating of noble metal catalyst [zenerally palladpam (P4 platitanm (FY) or other metal]. Withone of these
catalysts, the particles are comuonly referred to as bimetallic navoparticles. MNanoscale parbicles provide a
vewratle remediation tool due to their extremely small particle size, wloch allowrs an iron-water ;aspensiontobe
readily igected o the subanface where comanunants are presert. It has been shown that some particles flower
with groandwater and remain in maspension for exterded periods of tme, while others are filtered oat and
adhere to the soil mabix to establish an in-sit treatmert zone favorable for soame remediation and emanating
phimes. A sibstanbial bhody of wsearch on the Fe (07 abiote desttucton of chlorinated alkenes suzgests that the
reactions awe surface-mediated. The logh reactvaty of the particles 15 directly mwlated o their extmmely high
specific surface area. A bernefit of Fe (07 15 that the gereraton of strong reducing conditions and hydogen zas
fos ter anasrob 1o wucroh 1al giowrth and increase nataral biological degradaton i the feld.

Pilot and fallscale demonstrations have revealed that the addibion of biodegradable orparie substrates can also
stimualate the anaerchic biodegradation of VOCs in contanunated aquifers. The addition of sobble and slower
release crgaic mabsbates to groandwrater can accelerate the natural anserchic biodegrad ation of the chlorinated
hdmecathons.  Several wendos hawe developed edible oil ez, wegetable cil or sovbean cil) products for
injection into grmandwrater. Since the iigected mabsbate 15 an oil i biodegrad ation rate is linnted by its slover
dissohbion mto srounderater. In addition to their sloar mlease pwpertes, edible cls contan mox erersy per
mass and sistan biodegradation reachoms. Other electron donors that can be mpected o the aquifér for
anarchic biodegrad shon of VOCs inchide lactate and molasses.

Muamerois shadies have shoarn that eductve dechlonnation of PCE or TCE stalls with the produchon of cis-1,2-
DCE in the absence of certain nucrches (1e., Debaloavoceaides ethenogenes). In these cases, biommediabonof
chlorinated VO Cs may be enhanced by the addition of micmwbes in the grommdwrater to complete the mductve
dechlonnation patheray.

While mrsita reductve dechlorination may be part of the Final Femedy for the site, 1twrill not be inchaded as
part of the [E4. DThie to the meed to effect srounderater cleamup as quickly = possible at the Site, n-sia
reduchve dechlominationwras notselected foruse dunng the IEAL.

2.7.1.4 Enphanced Bioremediation

Althaigh the avallable data indicate that 14-dicecare 15 not apprecd iy removed n corvertional biological
treatrment systems, recent reseamh suggests that hugh 14-dicecare removal efficiencies can be aclieved
modified biclogical processes.  The biodegradatiom of l4-dicware was imvestzated by elecholytic
resplmmneteryusing actvated shidzewith prior exposire to 1,4-dioxane to seed the reactor. After an adaptabon
perod of 32 days, 150 mg/L of 1,4-dioxane was biodegraded to belowr detection. Howrever, at lugher rutial
concentrations, biodegrad abonwr as meomplete mzzestng nhibition fromb yprodacts.

In another stady, a contituoas flow attached-zioerth reactor was wed to develop a nuxed multare that could
biodegrade 1 4-dicxane & the sole catbhom and erergy soarce. It was determuned that the micw-orzamsns
respotistble for 1,4-dioxane biodegradation belonged to the gemis Fhodocoomas. The maltare was enriched for
approzcimately & montls and had a maxinmm specific groarth rate of 0103 day” and a halfsatration constant
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of 120 mg/l as chemucal oxyvgen demand. The l4-dicwane biodegradation rate was lighly dependent on
temperature, with the optinoum zmoerth rate oconrmng &t 35 degees Celsms ("C). In mbsequent wodk, a
fhidized bed reactor consistently teated an irfhient steam contairing 100 me/L of 1,4-dioxane o belowr 1
mz'L. [he to the slow groerth rates, long residence times wrere requited to acliewe sabisfactory rermmoval. It wras
also found that the malbire developed mquired lgh tenpermtare (35 °C), long residence tires, and logh mmhbal
1 4-dioxare concemtrations to achieve sigruficant wemoval.

Aerchic cometabolism 15 a promising teclmology for the in-sitn remedisbon of chlonnated aliphatic
hdmweathons and 1 4-dicsare. This task 15 conplicated by the complexity of the cometabolic process and the
different cometab olic substrates (propare, butane, ete.] fiom which to choose. The target conpoands and their
concertrations ar also mmportat comsiderations, along with the transformabon abibbes of the indigenous
micwmorganisms that are stinolated on a specific mbstrate.

While enhanced bicrermediaton may be part of the Final Eemedy for the site, itwrill notbe inchided as part of
the IEA. Thie to the reed to effect gwoundwater cleamap as quickly as possible at the Site, enhanced
bicremediatonaras not selected for use during the IR A,

2.7.1.5 Advanced Oxidation

Advanced Oxidaton or A0F uses the hdmeor]l mdical as an cendart ard can acliewe sabstanbal mduchors m
1 4-dioxare ard VOCs. Ulbaviclet (UV]) Lght 15 also conmnonly used as an 80P, However, 1 4-dioxare 15 a
relatively weak absother of UV Light and, thus, poody degraded by divect photolysis. UV Light canbe used in
conb mationwith peroscide (HyDy) andlor ozone (03], however, to produce hdmooyl radicals that reactwith 1 4-
dicgare. It has been deternuned that the degradation kivetics of 1,4-dicxare exposed to UV/H Oy treabrent
follovwred first-order kivetics and achieved a 909 reduction in 1 4-dioxare in 5 nwmates . The pH of the sohition
demeased from 5 1o 3 during beatnert due to the fonmaton of ;rzaic amds.

In related work, it was foornd that sodmm peroowdisalfate combined with TV Light was more effective in
degrading 1,4-dicecame than UV hglt with HyoOw. 1 4-Dicccane was chsermd to degrade faster at higher pH
vahes, TV, mconbinationarith a ttamum dicsade (T10,) catalwst, has also been demoms trated to degrade 1.4-
dicorare. & 999 mductonin 1 4-dioxare vwras aclieved using wavrelengtls zrater than 300 rum

Hydrogen permiade can also be used in combinationwith fermons 1on (Ferton’s reazernt) to degrade 1 4-dioxane.
A % mducton i 1 4-dioxare was chserved in the expenmernts after 10 howrs of moababon m Fentom'’s
reagert with a 12:1 ratio of HyOy o 1 4-dioane.

There aw several differert A0Fs that ae conmnerially avalable for the teatmernt of 1 4-dioxane and ViOCs
that use combimatomn of HoOu Oy, and UV Light. Tero 4A0Fs for the teabmert of 1 4-dioxare and chlonnated
WiOCs were farther evahiated during plottesting. These are disous sed firther in Sechon 2.7.2.

2.7.1.6 Monitored Hatural Attenuation

Hatiml attermabon alloars for biclogical processes and physical processes, such as dispersion, scephon, and
dihition, to reduce chenncal concertrations. C hlonnated conpoands canbe biologically degraded by ataerchic
miciocrzarisms. However, this process mquires a cathon source. Often natirally-ocmumng catbon 15 present
i sufficient quantties to mistain the biological activity, In many cses, a commeoidertal fiel wlease contubutes
the cathon
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These natural processes may take mary vears. Groandvater modeling 15 often performed o estimate the e to
reach cleamp goals thioughoat the phame. When nataral atternation s used as a remedial appmach, long-term
mombonng 15 wequired to tack the changes in phame corncentatiors ard to evahliate changes m geocherical
conditions.

Offsite COC concentrations are all relabtively low and the existing nataral attermation data sugzests that
biclogical reducton 15 ocoarnng. Therefore, monitored nataral attermation may be a viable mmedial alternative
for off-site portiors of the plume, and will be considered in the Final EAP. Typically, a momtord naharal
attermation appmwach 15 wed n conpancton with another source teabment teclmology such as PAT. Thas,
moritored nataral attermation will not be mchided as part of the [BEA tuat will be carefilly considered in the
Final E4P for off-site conbol.

2.7.2 Pilot Study Results

This section disousses the bench scalefpilot testing of treatmernt teclmologies selected mZecton2.7.1 for farther
evaluation for the teabtment of site COCs. The bench scalefpilat test for the COC5 in each amuifer zone are
disoussed beloar. To ersure semurity of the pilot test equipment and hrut, to the ectert prachcable, potental
impact to the smnounding conumty, the pilot tests were conducted within the boundaries of the fonmer ABC
Zite. The propertris conpletely farced with locked zates so access to the palot test locations was conbollad.

The folloaring taro tests were conducted to deternune the most efficiert and costeffective AOP techrology for
the treatment of cortarminants present at the Site:

+  Field pilottestcorducted by Punfics ES, Ine. (Purifics);, and
* FBenchsecale test conducted by Apphed Process Techrologyw, Ine. (AFT).

These tests are described inthe following subsectons.

2.7.21 UVOx Pilot Test (Punfics)

To aid in the process design, a pilot testutilizmng the TV Ox beabnert process was conducted on-site. The pilot
test verified the effectvensss of the UV Ox teabnert process inteating 1 4-dioxare and VOO s i groundwerater
at the former ABC Site.

A mabile pilot testurmt that ublizes TV Ox teabnert technology with a patented closed-loop TiDy shune-based
photocatalytic process was used for the pilot testing using site groundwrater. The pilot testumt is asmaller scale
veis 1on of the Photo-Cat svs tem mamifactured by Panfics.

Other crgamic and mmorganic comsbbients in site groindwater were mvestizated as to assess whether they
mterfere with the TV O process, mduce the treabrent efficiency, or even prohubit it use. If these deteriorating
conditions existed, modifications to the treabrent process, such as adding pe- andlor post-beabmert, would be
corsidered. The pilot test provided baseline desizgn ard operating parameters for a fall-scale reabnent system

Tosafeguand the ervrirorurent, the maobile pilot tes turitvras equipped with ifhientieffhiert storage tanks, a pre-
treabrent filtration umt, and a post-beabmert cathon adsorphon umt. The pilot beabrent wit operated at
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vanous flowr mtes ranging from 26 1o 50 gpm [nfhaent, effliert, and imternmediate sanples were collected at
critical ponrds of the pilot test swstem and analyzed tlwoaghoat the pilot test penod to venifir the inpat and oatpat
condibons.

Adnstmernts of the pilot testurt, ;uch as mesidence timme, dosage, ete., were corducted by Panfics to ophnuze
its performance. Design information and opembng dataweme collected. & test wport prepared by Panfics and
an analyhcal data report fiom EB Labs, Inc. are preserted in Lpperdix C.

2.7.2.2 Advanced Oxidation Process Bench Scale Test (APT)

AFT"s HIPOxI¥ technology 15 a conbimoas, m-hine, at-pressure LA0F for the destucton of wateth cemne WOICs
and 1L4-dicecare. The process uses O; and HoOy chenushy in a wriquely designed cxidation reactor. The
reactants are Digected directly irdo the wrater stream in precisely controlled mmbios and locabions, gererating
hdmweoyl radicals, which are poserfal cooidizers. These hydroood radicals attack the bonds i the crgarue
molemiles, progressively cxidizing these compounds and ary remalbing mtenmediate byv-products umtil the basic
atons ultmately meoombine o berign end-products of cathon dicsade (20, water (Hy O, and salts .

This application 15 best served by a HiPFOx Cdimet Tt (HC T cornfizured with an O; generator. The HCTT
mchides a HoO, storge amd delivery system, oxorgen delivery systern, O; genembon and delivwery system,
integrated cormtral swstem, and process cooling system. The reactor slad mecluded phazg-floar reactors, O and
HoOy iigectoss, and zasfliquid separation system

To corfirm efficacy and to design a fill scale system for a parbimalar application, abench scale wactorwas used
to vabidate HiPOux pedfonnance. Approcimately 2.5 zallons of representative grounderater were collected and
shipped to the APT famlity in Califoerna, Typically, tero or loee ms of a given sanple were made at diffening
Oz and HyDy dosages. Daring the tests, analybcal s anples were drawn from the rawr sanple and at the end of
each ran. This method zenerated several destmacton ponds that when taken together, defined the HiPDux
system’s destuction chatacteristics. This data was used to model the design and peformance of the fall scale
systerm. A test report preparwed by APT, imchiding analyheal data friom Acmatest Laboratories, 15 presented m
Appendi: C.

2.7.3 Selected Remedial Atemative

Groandwrater PA Tutilizing an advarnced orod abionwrater teatmert process has beenselected = the mmedial
approach for the [EA . This 15 based onsite conditions, the CEM, the evahiabion of remedial alternatives , and
applicable benchscale ard pilot stady testing as preserted herein Table 1 presents a minmnay of the mquired
evahiation cnteria for the selected remedial altemative as specified in C hapter 62- 720, 00342 1tems &
thuough g, FAC.
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3. Basis of Design

This EOD describes the selected remedial altemative for the [EAP, which consists of a PAT swtem.  The EOD
vwas based on Site msessment data presented in TAFAL 2, other reports listed i Secton 7, and pre-design data
collected during mmedial pilot stadies. The BOD also inchides dismassions of target dlearmp levels, disposition
of treated efflient, performance chjectves, and cessation crtena. This BOD 15 based on the conceptaal BEOD
submitted to FDEP in December 2005 (BEEL, 2005,

3.1 Description of the IRAP

The layont of the proposed IRE4 systeris shoarn on Figare 7. 4 concephial hydogealogic cioss sechon of the
proposed IEAL 15 showrn on Figare 8. As shoarn, a total of eiglt groanderater exdracton wells wrill be installad
aroird the Site source area mchiding four extrachon wells n the TSAS and four in the ISAS. Extacted
grnderater will be correved to the beabment compound via underground piping. Trated water will be
trars fered to the POTW via underzioand piping.

3.1.1 Extraction Well Design

The locatiows of proposed extraction wells are shown on Figure 7. The mbonale for these locabomns 15 as
follonars:

*+ Proposed Exbaction Location &: This extraction well pair will provide hpdranlic comtainment at the source
area, remove COC mass from the TEAS and LEAT, and limit the potential for groanderater with bugh COnC
concertrations to migrate off-site towrard the north and northeast. These wells will he installed initially and
tested dunng startup of the heabmernt system

*+ Proposed Exbaction Location B: This exbacton well pair will provide hydranlic cortairument at the source
area, remove COC mass from the TEAS and LEAS ) and linut the potential for grounderater weith lugh COnC
concertrations to mugrate ofFsite. These extracton wells will also be istalled Dutially and tested during
startup of the treabment system.

* DProposed Extachon Location C: This exbacton well pairwill provide hydraahie comtainment at the source
area, remove COC mass from the TS AS and LEAS, and hirut the potential for grounderater writh high COC
concertrations to migrate off-site towrard the exst and soatheast. These extractonwrells will be installed after
startup and testing of the trabnent swtem. Extracton well locations ave subject to change pending results
obtained during startap and testing. For exanple, it may be bereficial to movwe one or both proposed
exbactonwells to the South in an effort to cres e the caphure zone in that divechon.

* Droposed Extacton Locabon D: Thos extracton well par will provide bpdralic comtainment at the source
area, remove COC mass from the TS AS and LEAS, and hinut the potential for srounderater writh high COC
corcertrations to nugtate off-site towrard the north and northarest. 5 ralar to the Locahon C extracton well
pait, the Locaton D extrachom wells willbe mstalled after starbap arnd testing of the treabrert sywstem, and
locations are subject to change perding results obtaned durne startap and testng. For exanmple, it may be
bereficial o move one or both proposed extracton wells 1o the westin aneffort to incres e the caphire zone
in that divection.
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The extacton wells will consist of S-ich-diameter Schedule 40 (Zch 40 poberirel chlonde (FWC) wrell
matenals designed to scwen the TEAS or LEAS . The extraction wells vall inchide a five-foot section of b lank
casing belowr the tarpet scmened imterval to hoase the panps, alloar for masanmam drasedoern in the well, and
provide asump to monitor for dense NAFL incase mobile NAPL enters the extrachonwell. The screen slotsize
willbe deterrnired based ongrain size charactens ties of apufer s anples collected dunng drilline.

Extraction well design parameters for the U5 AT exbactonwells ave as followrs:

Design Parameters for Proposed Edradion Wellsin the USAS
Design Paramater “alue Basis/Comment =

Number of extr 3otion ms |k g Haﬁ-:_-nale provided abowe. Locations shaun
on Figure 7,

Approximate depth of USAS, May be
adjusted in the field based on gealogic

Tatal depth (ft bgs) 25 conditions encourtered during drilling.
Includes & feet of blark casing below
screened inbernval.

Entire =aturated thickness of aquifer. May be
Screenad interval (ft bgs) adjusted in the field bazed on gealagic
conditions encourtered during drilling.
Based on durability, strength, and

com patibility with USAS geochemistry.
caroundweater exdr action rate USAS pumping test vuas performed at 2 gpm

el materiak Sch. 40 PYC

| (gpm perwell 3-5 with approximately 20 feet of drawdann,
Total extraction rate (gpm —
all 1 545 welk ) 12-20
Well di ameter [inches) 5 Appropriate for pump size.
Borehole diameter (fe ef) = Increase well efficiency relative to smaller

borehole diameter.

Aquifer soil zamples will be collected during
. = drilling and analyzed for grain size distribution

Sereen slotwidth TRD (-:3-5[:3. Sereen Eﬁtwidthgwill be determined

atter receipt of S0 data.

Fiter material TED il I:n_a selected in conjunchion with zcreen

s lotwidth.

Blank casingwill be installed belaw the

screened intercal to allow for maximum

5 dramdown in thewell, and alsa to allow for

manitaringremowval of MAPL, if present The

hardstrea: interval will be zealed with grout.

Blank cazing below well
soreen (feef)

* To be dekrmired.

Extraction well design parameters forthe [SAZ extactonwells aw as folloars:
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Design Paramaer=for Proposed Exraction Wells inthe LSAS
Design Paramater “alue Basis/Commment =
Fationale provided abowe, Locations shoawn
on Figure 7.

Lepth of LSAS. May be adjusted in the field
bazed on geologic conditions encountered

MHumber of extraction welks =

Total depth (1t bgs) 45 during drilling. Includes & feet of blank casing
below screenead interval.

Screened interval (ft bgs)) 26 —40 Entire =aturated thidines= of aguifer.

. Bazed on durability, strength, and
Wil materiats Soh A FVE | patibility with LSAS geochemistry.
Grounduweater exdr action rate 510 L5AS pumping testwaz performed atS gpm
[gpm perwell) with appraximately 15 feet of drawdaun.
Tatal extraction rate (gpm far _
all g wwel 7 2t -0

Well di ameter [inches) 5 Appraprite far pump size.

Increase well efficiency relative to smaller
Borehole diameter (feet) 1 borehole diametear.

Aaquifer soil samples will be collected during
drilling and analyzed for G50, Screenslot

Soreen slotwidth TRL* width will be determined after receipt of GE0
data.
. . Wil be selected in conjunction with screen
Fitter material TBD = lot i dth

Blank casingwill be installed belaw the
sereened interval o allow far maximum
Blank zasing below well dramdown in thewell, and ako to allow for
soreen (feef) monitoringremoval of NAPL, if present The
blank casing below the screenwill be
encasedin grout.

* To be dekrmired.

3.1.2 Capture Zone Analysis

A peliminary estimate of the extent of the ledranlic comaiuvent zones (also known as “taphure zones™)
assoclated with the operation of thos [EAP 15 provided in Apperdin B, A5 disoussed im Appendix B, the estimate
of the TEAS caphire mone was based on extrapolating aquifer panping test data to 20 days for the TTEAS in
which contimed drawrdoarn was obserred dunng the later stages of the panping test. Mo extrapolation of
pampng test results wras used i the analysis of'the LS AS captare zore. Eatherthe ISAS caphare ore analwsis
was based onthe predicted caphire more created after approccimmately 1 day of panming. It shaald be noted that
these estimates were based on the best available infornation at the tme this repot was prepared, and that the
actial shape of the caphire zones under panping condibiors will likely change with time. Eady-tine caphare
zores (Le., less than one day after pamping) will likely be sommewhat smaller than estimated herein for the
TEAZ, and late-time caphare zones (1.e., mow than tloee morths after panping ) will likely be somewhat larger
than estimated herein for both the TS AS arnd IS AT,

A5 shoarn on Figare B-5 in Appendix B, the estimated extert of the captire mone within the T3 AT associated
vwith this IEAP encompasses the source area at Building 5 (fonmer sumps L, the area of the TEAS where HAFL
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may potentallybe presert b sed on 0O concenbations (see Secton2 £), and the area of the T AT comtaiung
the highest COC concertrations near momtoring wells MW-32 and MW-42, Pathermore, the pamping test data
mgzest that the caphire zone within the TEAS will extend off-site to the north, soath and east of the Site to

soite extent.

L5 shoarn on Fizure BE-6 1n Appendix B, the estmated extert of the caphire more within the 15 A% associated
vwith this [EAP enconpasses the source area at Building 5 and the awa with the highest TCE concenbations in
the LEAT rear monitoring well MIW-3T, A5 with the TTZAT | it 15 arbicipated that the caphie zone within the
LIAT associated with this R AP will exterd offFsite north, soath and east.

The actial caphire zones developed i the TEAS and LEAS under pumping condibiorns will be momtord ona
regnlarb asis during operation of the IR AP wsing grounderater level measurements chtained dunng effectiveness

J3.1.3  Influent Concentrations

The infliert concertrations are estimated fiom the analvbcal results of groandwater samples collected during
sumer 2005 and panmpins tests conducted i September 2005 by TettaTech Separate pumping tests were
corducted 1n the USAS and IS A5 Based on these analybcal mwsults, the key beabment system design
corsttuents were idermtified to be TCE and 14-dicecane. While addibional VOOs were presert at lower
concertrations in the sanpled groanderater, TCE and 1, 4-dioxane were idenbified as the key constitaents based
onconcentrations and reqaired treabmert process.

Tnng the panping tests, TEAS data reported a maxinum TCE concertrationof 1] mg/L and a maxinmm 1.4-
dicxgare concentration of 0.3 mg/L. LIAS data mported a maxinum TCE comcenbation of 1 mg/L and a
maanoun 14-dicxare concerntration of 1 mg/l. However, to account for relaively loar lewvels (0.2 mg/L or
less) of other VOO 5 and that it 15 inpmobable that there willbe a 50-50blend ofvrater fiom the upper and loarer
sitficial aquifers, the amticipated inflaent concertrations of the key parameters are presented helosr.

FParameter Lnit Concentration
TCE m'L 10
13-Dio<ane mg'L 0.75

These concertrations ar greater that the lighest COC concertrations in T3AS and LEAS sroandvrater during
surrner 2005 (see Sechon 2.4].

Data reported by FDEF in the Prelinonary Contanunation fAssessmert Feport dated haly 2004 1ndicated the
presence of dissolved phase TCE in soarce area groandwrater at concembrabions asbowe 199 of sohibiliby,
mgzesting the potenbial presence of wsidual noraqueons phase hquid. However no direct observations of
HAFPL have been mported and HAPL 15 not expected tobe encoantered dunng groundwrater treatiment achivibies.

3.1.4 Groundwater Extraction and Treatment System

The groandwrater extracton and tmabrent swtem 15 descrbed in thos sechon  Design data, inchiding
calmilatiorns and equipment literatute, 15 presented m Appendin . The proposed IEA process floar diagram and

treabrent conpoand layoat awe shoan on Figures 9 and 10, respectively.
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3.1.41 E xtraction Well Pumps

Groandwaterwith dissolved VOCs will be extracted from eight on-site extracton wells, inchiding four sereened
mthe TEAS and four sereened inthe L5 A% | Grounderater will be exbacted fromeachwell in the TEAS using
a Gmndfos Model 53503-59-103 (103 horseposrer [hp]l submerstble panp. These pamps awe desigred to operate
at a flowrrate of approximately 5 gpmeach Groandwraterwill be exbacted fom eachwell inthe LS AZ wsing a
Grandfos Model 10503-6-153 (103 hp) sabmersible pamp. These panps are desigred to panp a flowrrate of
approximately 10 zpmeach The total arbicipated flosrrate is up to &0 zpm.

E quip e

1. Submenble Well Pangs (JZ43)
Mamfachirer: Gmndfos, or equal
Model: XEER-13
Type: Submersihle
Chiantity: 4
Howsepowrer: 155
Floarrate: Segpmeach

2. Submenible Well Pangs (LEAZ)

Mamfachirer: Gmndfos, or equal
Model: 105055103

Type: Submersihle
Chiantity: 4

Hosepower: 13

Floertate: 10 gpmeach

3.1.4.2 Influent Tank

The extactionwell pangs will pamp to abaffled irfhaent tank. The inflaert tank will not only provide storage
capacity bt it will also erttap HAPL in the unlikely even that it 15 enconmtered. The infhient tank willbe a
baffled tark marmfactared by Baker Tanks and have a storge capamty of 21,000 zallors. Trams far pung
operaton will be combrolled fiom a lewel semsor in the ifhaent taxde. The tark will also be equpped with a hagh
lewvel alarm wlichwill shoat dovern the extracton well pangs upon achvation and a low level alarm wlich wall
shiat doarn the bansfer pang to prevent it fom nrmung dry.

E quip e

1. Irfhaent Tank

Mamfactamr: Eaker Tanks, orequal
Model: Frac Tank
Stormge Capacity: 21,000 zallors

DIlaterals of C onstactormn Cathon 5 teel
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3.1.4.3 BagFilters

Folloaring the infhiert tank, groandwater willbe panped tlwoizgh abag filter skid for prmary filbation The
bag filter skid will comsist of tro bag filter housings in paralle]l contairang 25 micon bag filtess, followed n
series by brobag filter hoasings cortaiming 10 miconb ag filters. The bag filterskid will be a Cathonair Model
22 bag filter housing with differertial pressure ganges to measure b ag filter foaline.

E quipment

1. Eaz Filters
Mamfachirer: Cathonalr, or equal
Model: 22 Dmaple:
Sutface Lrea: 2.2 cubic fest

Matenals of C onstacbon: Cathon 5 teel

J31.4.4 Advanced Oxidation

A fter primary filbation, the VO Cs in the groundwraterwill be teated viaan 80P, Based on perfonmance during
the field pilot test and other advartages disoussed belowr, a Photo-C at water treabment system marmafachared by
Panfics was selected. The WO Cs inthe groandvrater are des tioved when the gronandwrater 15 mined with a TiO,
sharry and exposed to TV light in the reactor. This photocatalytic process parifies or detoxifies the gronanderater
resuling inbernizn end-products of CO HeD and salts. FHo danghter products of the COCs (a2, vinyl chlonde]
are gererated dumnng this process.

The Photo-Cat 15 designed to operate comtirmiously with murnmal operator atterbion  The process 15 flly
amtornated, sealed, and gererates nowaste strearm, meluding air emissions. The Photo-Cat also contairs a filly
mtegrated progranmnable logic cormbroller (FLC) based operating swtem This operating s wtem will control the
entie treatmernt system corbrols ard alarms.

E quop et

1. Advanred Caidation
Iamfachies: Purifics
Blodel: Fhoto-Z at

3.1.4.5% Granular Activated Carbon Vessel=s

The treated zmouandwrater will zo lwoagh a gramlar activated catbon (GAC) wessel for terbary treabment or
polishing. The GAC vessel willbe a Cathonair Model LPC 9 liquid-phase cathon adsotber with 1,500 pounds
of virgin cathon  Folloaing treabtmernt, the groundwerater will be discharged to the Manatee Conxby POTW as
disoussed mSechon 3 1.5
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E quop et

1. AT Vessal
Mamfactamr: Cathonair, or equal
Mlodel: LpC @
Cathon C apacity L300 Ibs
Carthon Type: Virgin
Max. Prssure: 15 pouands per square inch (psi)

3.1.4.6 Treatment System Enclosure

The groardwater treabrent system equipment willbe housed i a fived canopy sbuctare. The carnopy stoichire
will provide protection against rain and ;o and will be approcamately 35 feet long by 15 feet wide, The
stoactire will be designed in accomd ance with applicable local and Ztate of Florida bailding codes.

3.1.5% Disposition of Effluent

Fecovered groandwater will be treated onsite via prmary filtration, advanced oxodation, and cathon pobishing.
Folloaring treabmert, the sroundwrater will be discharged to the Manatee County POTW tlrough an on-site
commection to the sanitary sewer. This opton for discharge of twated grounderater was selected due to
anteipated quicker imefrare to obtan approval compared to other potental alternatives.

Manatee County Thlity Operatiors (MCTO) 15 oumertly in disoussionwith the FDEFP to develop cntena for
newr mdastial or emediaton was tearaters that 15 accepted mto the County’s samitary sewrer system  Manates
Coamty’s murent policy 15 that amy wew industnal or wemediation wastewraters discharged to the Coarty’s
samitary sewrer nust be appwoved thwough a Manatee County Govermmert Wastewrater Discharge Pernut
Application (pernut application).

B sed oninitial disoassions with BMIC D, any treated water discharped o the Manatee Comty POTW woald be
subject to the zeneral cherms ity and metals crteria onthived beloer.

Pararmeter | Unit | Effluert Concaertration
Genera Chemistry

pH su G5 —25
Total Suspended Salids myL 1,220
BOD (5 day) myL 7290
Metal=

Arzenic myL 251
Chlaride myL 287
Cadmium myL 073
Chromium (total) myL 980
Copper myL 28.43
Cyanide myL 470
Lead myL 187

bl reuny myL 0.28
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FParameter | Uit | Effluert Concentration
Metals [ Cont'd]

hdobybdenum m L 126

Midkel m gL 11.08

Selenium m L 211

Sihrer m gL 16.05

Zing m L 473

Curently, VOO discharge hnots have not wet been established. These hnuts willbe disorssed and established
durirg the permatting process. Howewer, advanced ozadaton and caton polis ling will be adequate o treat the
impacted groanderater to VOO levels set forthbw MCTTO . This [EAP 15 being subnutted inconpnctonwith the
completion of the pernut application process.

J31.6 Process and Instrumentation

The groandwrater exbacton and beatmert system will be desigred to mn combmoasly without any daly
operator attertion The control system will be PLC based and monitor keyw treabrent system patammeters . These
patameters will imchide ifhaent tank level process flowrate, differerhial pressare acwoss the baz filters, Photo-
Cat system alarms, and panp opemmbion. The system parameters and alams will be dle to be mmotely
momitored via conguter to conguter softerare sach as PCAnpwrhere, This will allowr the opembion of the
treatment system tobe momtored withoat an operator being onsite, mmotely troableshoot the teabmernt s wtem,
and remotely slhatdoarn the treabment sywstem. When operating parameters are ot of the operating range, the
treatrment s vs tern wrill artormatic ally shoatdonamn.

The mthient tandk will be equipped writh an ultmsome level trarsnotter. This lewel trars notter will ot only
control the operation of the process panp butwill also signal ligh and lowr lewel alarms to the FLC. The bag
filter hoasings wrill be equipped with local pressure ganges before ard after eachumt. The baz filter housing
will also have a differertial presmue switchwhichwill siznal alavm to the PLC upon high differertial pres save.
The Fhoto-C at s wtem will be equipped by the marmafacturerwith applicab le process msthamertation and al arms.
The Photo-Cat parameters will be momitored via the FLC corbrol swtem. The GAC vessel wall have a local

prEssre gange to momtor fouling of the cathon.

3.1.7  AIr Emissions

A1 emissions will not be zererated by ths treabrent s wtem

3.2 Cleanup Target Levels

Clearmp targetlevels for COCs inSite groandwrater ave s pecified in Chapter £2-T20 W00, FA C. as followrs :

MNatural Attenuaion D=fault
Chermical of Concarn SCTL [mgfL] Concentrations [MADCs] (mg/L]

FCE 0.003 0.3

TCE 0.003 0.3
Cis-1.2DCE 0.07F 0.7
1,1-DCE 0.007 .oy
1,1-DCA 0.07F 0.7

1.4 Dicxane 00032 0.3z
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3.3 Performance Objectives

The performance objectives of the [E A ave to:

1 Eemowe COC mass from the TEAS and LEAT; and

2 Hydraalically comtain the sonme area.

The first pedformance objectve, COC mass removal, canbe evahiated by periodically measinng grounderater
extacton mtes and COC concentrabons 1m extracted groundwrater prior to teatment. This infonnaton canbe
used to estimate and mortor COC mass mmoval rates of the PAT systan. It 15 arbicipated that irubal COC
mass removal rates inthe PAT systemwill be mlatively fast, and will decrease over time unhl concertrations in
sonirce atea groindw ater are loer.

The second performance objective, lpdranlic comtanonert of the sorce area, canbe evahiated by penodically
e UEINE gmm&wa.ter and marface water elevations at the Site (nchiding water levels watlon the PAT 5 vstemm)
and preparing potertiometric surface maps based on the field data. 5o long as hedranlic zradients aw irparard
toarand the PAT system, and the imwrard sradients enconpass areas where COC concerntrations i grmunderater
are highest, the PAT s ystem can be considered tobe achieving this perfonnance chijechve.

3.4 Ces=ation Criteria

The grouandwrater PAT systemiwill be operated umbl COC concerntrations in groandwrater are beloar cessaton
critena. Cessabon ariteria for thus [EAPwillbe ather the CTLs or MADCs for Site-welated COCs specifled m
Chapter 2-777. F 4. .C. This decisionwrill be deféred to the Final EAP for the Site.
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4. Operation and Maintenance

41 Activities

To promote proper operationof the [E A, operation and mandenance (O&M] activities descrbed inthis sechon
will be conducted. Addibonal maintenance requiremerntsfactvities are described in the marmfactorer’s OdEbI
marals that will be stored at the reatrent sywtem

The operator will be mspomsihle for maintairing records tlwoaghoat the operation of the treabtmernt system in

order to venfy perfonmance and domament proper treatment system OEM. The operator will be msponsible for
pedormung ard domumerntng prevertatve maintenance tasks on teatrent system components. Marmenance
pedormed on system components will be dommented on a Facility Mantenarnce Loz, For detaled irstnaction
on pedorming preventative mantenance on system comporents, mfer to the marmfachirer’s O&M mamals and
verdor literatne that will be stored atthe teabnent system

Specific O&M activities are sunumarized beloer.

41.1 Routine 0 &M
Operating persomelvwill pefoem the folloaring roative OFM activibies :
*  Uhserve pipingftanks for leaks and spills;

*  Chserre gronndvrater treabmert s vt transfer pamp dunng normal operabtion, and check forleaks, umsnal
noises, or general indicatiors of poor performmance,

*+  Feconrd istantarecns and totalized s vstem flowr mates,
*+  FRecord irfhient tank operating levels;
* Fecord Photo-Cat opershing data; and

*  Fecond bag filter pressures ard cathon vessel pressure.
The ahove desathed rontine OdEM willbe conducted daily for the fisst five daws of operation and then wduced
toweekly.

4.1.2 Monthly 0&M

Operating persormelwill peform the folloaring O&M activities at least once per month

*  Vimally irspect all tanksfequipmmernt, assoclated piping, and contaimuent for leals, cracks, chips, extenor
comos 10t or other damage;
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* A5 practcal vimally verifiy proper operation of insthamertation (operational and fiee of obstmaction). For
the flowr meters compare the local tramsmitter display to the floar displayed at the FLC operator interface;
and

* D15 pectfest eve washisafety showrerut.

41.3 Equalization Tank Maintenance

Tinng normal operation, the infhient tank may contain sediment buildap, The tank shoald be checked monthly,
at a moronoom, for sedimert buildap and cleared as recessay. The flequency of tank cleamung will be
detentired by operational experience.

41.4 Filter Bag Maintenance

The pmssure drop across the bag filters will incease as the bags collect solids. When indicated by the inmreased
pressure dwop, the filter inservice should be changed with a rew filter bag. The flequency of filter bag change
outs will be detentined by operational experience.

41.5 Photo-Cat Maintenance

The Photo-Cat urmt requires very little mandenance. Howrever, the mwmit will requite replemushment of pH
adpistmnent chenucals, monthly pH calbrabions, and lang replacement approamately every tro vears. The
frequency of pH adpistmert chemical replerishmentwill be detennired by operational experence.

41.6 Liquid-Phase GAC Maintenance

The TAC umt 15 designed to adsomh VOO;5 that may mmain after the Fhoto-Cat. A5 the manber of available
sites for adsorphion decreases, breakthiough of VOCs can oomir. The only effechiwe means of detecting WiOiC
brakttmoagh 5 thiough sanpling.  IF effhiert sampling indicates WO concentrations approaching the
pentutted discharge linmits, the GAC umits should be changed cut with a spare wmt stowed on-site.

There are several additional factors that canindicate 2 GAC change o1t 15 ®quired prcy to VOO beaktlvoigh.
An abnormal increase or decrease i the effhiert pH can indicate a biological buildup (hiofouling] in the GAIC
umts. An increase i the presmare drop across the it may indicate excessive solids loading or biofoiling.
When the presmie drop inmreases to a predetermined (based on operational experience] setpoint or the effhient
pH 15 cutside the normal operating range, the GAC umts should be changed ont.

41.7 Centrifugal Pumps

rease motor beanngs once every s morths, or as reconturended by the mamfactarer.
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41.8 Systemn Alarms and Response

Svstem operation set poirds for varions process parameters will be settable by the system opemtor  The PLC
will momtor these parameters and alert the operator of changes mm the system operaton. The following
patameters will be monitored for both “idonnational™ and “system slatdoarn™ alarm condibons:

+  Highpresmrebefor bag filter units;

Hizh presmare afterb ag Alterumits;

High presmre before hquid-phase GAC umt; and
+  Highpresmare after iquid-phase G4 C urts.

Svstem s lntdoarn alamms are also tiggered under the followring conditions:

Fhoto-C at shatdonars,

Hizhluzh lewel alarmm in influerd tanl;

Loar lewel alarn i infhaert tank;

+  Highdifferntal presmie acmoss bag filter units;, and
*  Powerloss.

ANl alarms and system operationwill be accessthle viaremote telemebyutlizing the treabrent 5w tem compater
and PCArwrwhere softrare. The PLC, compater and PCArparhere softerare will be used to remotely
mvestzate, cormect, mset, and domomert any alarm condibions that ocoar. Swstem slatdosrn will emlt m
activahon of the atodialer, The system antodialer is used to aledt pre-designated persommel via phone, far or e-
mail in the case of treatmert system crtical alanms. For detailed teabmert s wstem alarm procedures irprolving
the Photo-Cat, refer to the mamifactirer’s OfM marmals that will he stored at the heatmert system

41.9 Sampling and Analysis

Sampling and analysis of teated groandwater discharped to the Manatee County POTW will be conducted in
accordance with the requiements established by the MCTID.  Sewer discharge momtorng will consist of
collechng for labomatory amalysis, at a nonimm, thee water samples the fisst week of operation, weekly
samples for the first month momnthly sanples for the rext tro momths, and quarerly samples thereafler.
Zamples will be collected fiom the sanpling port on the discharge side of the hquid-phase GAC umt and
submutted for lab oratory analysis for parametess specifled by MCTTOD, Zanple fequency may be adpisted based
onreqiiemerts established by MO and syvstem performance. A request to alter the flequency or pazametess
willbe made to FDEP ard MCTUO pror to modifving the sampling and analysis program

Infhient and mid-process monitoring will also be conducted.  Infhiert samples will be collected fiom the
discharge of the equalization tank, arnd the mid-process samples will be collected betareen the Photo-Cat and the
Ligud-phase GAC umt. 5amples will mutally be collected and subnutted for laboratory analysis for the same
patatneters at the same frequency as the effhiernt samples. This may chanze based on operational experience.
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4.2 Schedule

A5 indicated above, momtonng of the treabmernt system conponents willbe conducted on a rostive or momthly
basis. In accordance with Chapter 82-T20. N3] and (12Xd), F.AC , mfhaert, effhiert, and nod-process
sampling will be conducted, at a nominoom, theee times per week for the fisst week of operation, weekly for the
first month, monthly for the next toro montls, and quarterly thereafter. The treabrent sws tem sampling schedule
15 oatlined in Table 2. However, sanpling flequency may be adpisted based on requirements esta lished by the
MBI ard 5 tem performance.

Within 1220 days of nubating the actve PAT, Lockheed Martin will provide the FDEP taro sizred and sealed
sets of engimeenng drawrings (hs-Bwmlt Disarings). The enginesting drasrings will imchide all copnstacton and
equipmert design specifications of the istalled actve remediation swstems] and ay operabional parametess
different fiom those mnthe approved IEAP. A& manwnary of the sywstem(s) starbip actvities willbe inchided with
the engineenng drwrings.

EL&ELAND, BOUCR & LEE, NG,

13 @0 PN IR Lot P S T 44
PaLEAS e, A Tr G 100 LE14TL rpc e




5. Effectiveness Monitoring

51 Overview

In accorance with Chapter 82-TED TR, 3 and 4, FA O effectvensss monitonng of the groundwerater
recovery swstem will consist of collecting morthly water levels for the first sin months, quarterly groanderater
samples and water levels for the fist tro years following statup of the PAT swtem, and semi-aromal
grnndverater sanples and water levels beginung m vear 3 unbl cessation of panping. Groundvrater s amples
willbe collected using previons Iy approved s anpling methods and shipped to a certified laboratory for analwsis
of site specific COCs dentfied m Sechon 2.3 (VOCs via USEPA Method 52680 ard 1,4-dicsane by TSEPA
Method 22700 to momtor the cleatmip progiess.

Operatonal momtonng of the treatrent systerm will consist of collechng fhiernt, effluert, and nod-process
samples onthiee days during the fistweek, follosred byweekly sanpling for the first month, momthly s anpling
for the next toro momths, and quartedy sanpling themafter. A5 Ddicated in the previous secton sanpling
fiequency and parameters may be adpisted at the request of the MCTID. The tmabment process momtoring
samples will be nubially analyzed for parameters specified by the MCTTO, but may change based onoperational

eXperleNCe,

Table 2 smanmmanzes the schedule for momtoring the groundwrater PAT system per Chapter £2-720.7000300 ),
Faic

5.2 Monthly Groundwater Monitoring

Monthly monitoring will ocoar during the first six montls after the groandwrater PAT svstem 15 started and will
imvolve meamrement of water levels at a specified mbset of TEAS, LEAS and [AF momtoring wells. The
rpose of this portion of the momtonng program s to momtor the development of the sroandvrater capare
zores 1 the TSAS and LEAS and venfirthat the PAT system s providing bedranlic combrol of the soiroe area.
The datawill be used to prepare potertiometic swrface cormonr maps and delineate caphire zones mthe TTE4S
and LEAZ, Meonthly momtonng repors willbe stbnutted to FDEFP showing the msults. Afler the sin-mmonth
monthly momtonng 15 fires hed, water levels will be collected on aquartedvbasis & disoussed in Section 5.3

Croandwater levels will be meanired at the followring o and offFsite mormtoring weells:

345 Monmtoring Wells

All proposed TZ AT exbrachonwrells
B2

M3

-4

-5

MG

J L RETA

MA-TD

BIA-ES

MA-ED
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WSS
ST
RW-10
M1
MWL
ME13D
M-145
MW-14D
MWE155
MW 15T
M-175
M1
MWE30
M3
B35
W56
M-SR
MW-40
i R
-0
ML
MWV
W6

L5345 Monitreine Walls

All proposed LEAT extracticnwells
M55
MW-ST
W53
M4
BA-43
MW-42
MW
J R
M-
RW-E0
MA-EL
W24
MA-ET

[A45 Mormtorng Wells

« MVWE1ZT
« MVC1ZE
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5.3 Quarterly Groundwater Monitoring

In accomrance with Chapter 62- 72070030z M, F.AC, quartedy gounderater monitoring will ocoar during the
first bro years after the groardwrater PAT system 15 started and will mvolve collecting groandwrater s amples
from the monitonng well listed beloar arnd meamanng water levels af the T AS  LEAT and [AT momtoning wells
Lsted in Section 5.2, Addibonally, danng the last quarterly sampling event each calerd ar vear (1.2, Octcher],
grnndvrater s amples will be collected from the T3 A5, LEAS and AT monitorng wells listed in 5 ection 53,
The parpose of this tro-vear monitoring program will be to momtor the COC mass removal rates of the IRAF,
changes m COC concerntraborns over tme dunng operation of the [EAF, and momtor the extert of the captore
zores after the fivst s 1 montls of system operation The data will be used to estimate COC mass removal rates,
evahiate changes mm COC concentrations over time, prepare poterticemetie surface corbonar maps, and de]meate
caphire zores mthe TZATS and LEAS . Chiamerly monitoring mports willbe stbnutted to FDEP manumarizang
the momtoring wsults. Afler one year of quarterly groandwater monitoring, quarter]ly momtoring locatiorns and
sample analyses will be re-evahiated, arnd modifications to the quarterly momtonng program may be suggested
to the FDEP. After toro vears of quartedy momitoring, groandwvrater s amples and water level meammements will
becollected on a senu-amrual basis as disoussed S echon 54,

In accordancewith Chapter 82-T20 70050 212, FLA C , grounder ater 5 arples will be collected quarterly fom
the folloaring wells and analyzed for the COCs (WOCs via TSEPA Method 8260 ard 1, 4-dioxane b TTEERA
Method 22700 to momtor the clearmp progiess. A proposal to change s anple locatons, fraquency, or amalyhoal
methods maybe poposed in the quarterly momtoring wports for approvalb w FDEF, ifwartanted based on
system pefonnance.

Thie to the dimemsion of the area of highest groandvrater concertrations (soirce] and the radial natare of
gronandvr ater flover from the soame area, several soarce area and down-gradient mortonng wells were selected
fromboth the TEAS and LEAS fo evahiate the change inCOC concentrations in groandvater cver time,
Mainly momtonng wells screened ontop of the hard sbeak or at the base of the TS AT vwere selected for
quartedy momtonng becanse these wells exhibit greater inpacts than the s halloweer TS AS mormtonng wells.
Also, taro [AS monitor wells beloar the SA% so1mre atea will be momtored 1o evahliate any verbical irfhience the
PAT system may have onthe T4AZ.

TEAS Meomtoeing Wells (screened on top of hard shealshase of the TT5 451

MYW-15D ([doarrnfemss gradient edze)
BW-35 mpleross gradientedze)
BV-35 (so1me awea)

MYWI3E (soarce area)

BW-42 (o1me amea)

BOW-N0 (doarn sradient edze)
BW-T1 (doarn gradient edze)
MWLT2 (doarnfcmss gradient edze)
MYWITE (doarnfcmss gradient edze)

LA Montoring Wells

+  MWVLIT Gonre ara)
MV-3E (o1me atea)
MW-43 (o1me area)
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M-I (eross gradient edgze)
LW-T8 mp gradiert - impacted)
MW= (orossidoarn gradient edze)
MYW-EL (doan gradientedze)
MW-2 (crossidoarn gradient edze)
LW-E7 mp gradiert —impacted)

[4%5 Momtonng Wells

«  MWL127 (vertcally doan gradierd)
«  MWZ12E (vertically doarn gradient)

5.4 Semi-Annual Groundwater Monitoring

After the toro-vear quarterly momitoring program 15 complete, groandwrater monitoring will ocoar on a senu-
antial basis unhl cess ation of pamping. As dismussed infection 3 .4, cessation chteria will be prsented in the
Final KAP for the Site. The fist semi-armmal sampling event each calendar year (e, April) will be similar to
quartedy momtonng ard werolve colleching zroundwerater samples and mesuwring water levels at the TTSAS,
L34S and [A5 momitoring wells histed 1 Secton 5.3 Addibomally, donng the second seru-anmial s anpling
event each calendar wear (12, Oeotcher], groandwr ater sanples will be callected Homthe TTSAS, L5 AL and [AZ
moritoring wells listed infecton 5.2, The parpose of the sent-aromal grounderater momtonng programwillbe
to monitor COC mass mmoval rates, changes i COC concertrations over time during operation of the [EAF,
and the extent of the caphare mores. The data will be used to evahiate changes in COC concertrations owver time,

prepar potertiomebic maface contoar maps, and delineate caphare zones mthe TEAS and [SAS . Senu-atumal
monitoring repors will be mbnutted to FDEP smmumarizing the momtoring resalts. After ore wvear of senu-

atrual groandwater momtoring, momitoring locationws and sanple analwes will be m-evabiated, and
modifications to the semi-anmal monitoring program may be proposed o the FDEP for approval.

5.5 Water Treatment Process and Compliance Monitoring

A5 dismassed in Section 4.1.9, infhaert samples will be collected fiom the discharge of the equalization tank.
Effhiemnt sammples will be collected fiom the discharse of the limaid-phase GAC wmt, and nud-proces s momtonng
will be conducted b ebareen the Fhoto-Cat umit ard the hquid-phase GAC unit.

Sampling frequency will be based on Manatee Coarty POTW requiemments. However, BEL arbicipates that
sampling actvities willbe conducted onthiee days during the first week, followred byweekly sample collechon
for the first momth, monthly sanple collechon for the nest toro months, and quartedy sanple collecton
theweafier.

Samples will he mbmitted for laboratory analysis for Manatee Comty POTW established requiremerts.
Eeporting for all collected process amd conpliance momtonng will be i accordance with Manatee Conxty
POTW requiernents.
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6. Impfementation Schedtife

The schedule shownon Figue 11 presents the artimpated major activibies associated with the mplementabon of
the IEAP. A5 indicated on Figue 11, detailed design activibies associated with the [FA will be conducted n
corancton with FDEP review and appmoval of this IRAP. Following FDEFP approval of the IRAF, which is
estrmated to ocomr in mud-Tarmary 006, mobilization to the site and equipment promuemernt will begn.
Equiptent promarement will requite approximately 12 weels due to the anbicipated delivery of the advanced
ormdaton systern. Dunrg equipment promimwement achvibes, extrachon well mstallabon achvibies will be
conpleted ard equipmmernt installabon activities willbegin Folloaring receipt of the advanced coidation s wtem,
final installation achvities will be conpleted and sywstem starhap 15 anbicipated for eadyy-May 2008,

EL&ELAND, BOUCR & LEE, NG,

13 @0 PN IR Lot P S T -1
PaLEAS e, A Tr G 100 LE14TL rpc e




/. Bibliography

BEL, Inc., 2005, Draft Basis of Design, Interim Femedial Acton, Former American Berdllnam C ommpany, 1600
Tallevast Foad, Tallevast, Florida, Prepard for Lockheed Martin Corporation, Bethesda, Marvland . Subnutted
to FDEF Decerber 2, 2005.

FDEP (Florida Deparbrent of Enwronmental Protection), 2004, Draft Fule, Contanonated Site Clearmp
Cateria, Chapter 82-780, F 4 .C ., Ry 16, 2004,

FDEP 2 ite [rorestization Secton, 2008, Prelimunary Contanonation Assessmernt Feport, Tallewast Conumrnty,
SIS Feport Mo, 2004-01.

Howad, PH. (Ed). 1991, Handb ook of Ervriroruvental Fate and Exposure Data for Orgarue Chencals, Levris
Puablis hers, Inc . Chelsea, Michizan.

State of Flonda, 2004, Deparbnent of Emrronmerntal Protechon Consent Order OFC File Ho.o 04-1322.
Exemited haly 28 2004,

SWEFMD (5 outloares t Flozid a Woater Manazemet Distnet), 1995, Final Eepot, EOMP TEY-2 ONEC O Momtor
Well Zite, Manatee Coanty Florida, Dalling and Testing. JTamary 1935

Teta Tech, Inc., 1997, Final Phase | Envimronental &ssessment, Fonner American Berdlloom Conparre, 1600
Tallevast Foad, Tallevast, Florida, Prepard for Lockheed Martin Corporation, Bethesda, Marvland . Subnutted
to FDEP Febmary 7, 1957,

Tetra Tech, Inc., 2000, Comtamination Dis covery Beport, Building &5, Fonmer American Bervllnom Comparty,
1800 Tallevast Foad, Tallewast Flonda., Prepared for Lockheed Marhn Corpomation, Bethesda, Dansland.
Submutted to FDEP Fuly 7, 2000,

Teta Tech, Inc., 2000, Contanunation &ssessmert Flan, Former American Berddlnam Comparry, 1600 Tallevast
Foad Tallevast Florda, Prepared for Lockheed Martin Corporation, Bethesda Mardand, Subnutted to FDEP
Seplterber 25, 2000,

Tetta Tech, Inc., 2001, Comtaminabon Assessment Feport, Former American Bemrllnam Comipany, 1600
Tallevast Foad, Tallevast, Flonda., Prepawed for Lockheed MMartin C crpombion, Bethesda, Marrland . Subrmtted
to FDEF Apnl 30, 2001

Teta Tech, Inc, 2001, DIutal Femedial Acton Eeport, Formmer American Beryllmam Company, 1800 Tallevast
Foad, Tallevast, Florida, Prepared for Lockheed Martin Corporation, Bethesda, Mardand, Subnutted to FDEP
Decerber 12 2001,

Tetta Tech, Inc, 2002, Interim Data Feport and Contanination Assessment Plan Addendum #2 Fonmer
American Bewllmm Comparry, 1600 Tallewast Foad, Tallewast Flonda, Prepared for Lockheed Martin
Corporation, Bethesda, Marndand. Subnatted to FDEF Septenber 135, 2002,

Tetta Tech, Inc., 2003 Comtaminabon Assessment Feport, Former American Bemrllnam Comipany, 1a00
Tallevast Foad, Tallevast, Flonda, Prepawed for Lockheed Martin C crpormbion, Bethesda, Marrland . Subrmtted
to FDEF May 20035,

EL&ELAND, BOUCR & LEE, NG,

13 @0 PN IR Lot P S T T-1
PaLEAS e, A Tr G 100 LE14TL rpc e




Teta Tech, Inc, 2005, Zite Assessment Eepot (FAR]L Fonner American Berylloam Comparer, 1800 Tallevast
Foad, Tallevast, Florida. Prepared for Lockheed Martin C orporation, Bethesda, Mardand., Subnitted to FDEP
Jarmarny 31, 2005,

Tetra Tech, Inec, 2005 Site Assessmernt Fepor Addendam 1 (5 AFEL 1), Fomwer Amencan Berdlmm
Comparyy, 1600 Tallevast Eoad, Tallevast Florida, Prepared for Lockheed Martin Corporation, Bethesda,
Marrland. Submutted to FOEP fpedl 2005,

Teta Tech 2005 Femedial Acton Woik Flan (BEAWPL Fomnmer Amencan Bewllmm Comparre, 1600
Tallevast Foad, Tallevast, Florida, Prepard for Lockheed Martin Corporation, Bethesda, Marvland . Subnutted
to FDEP Raly 28, 2005,

Tetra Tech, Inec, 2005 Site Assessmernt Fepor Addendum 2 (5 AR4 ), Fommer Amencan Berdlmm
Compary, 1600 Tallewast Foad, Tallevast, Flornda, Prepared for Lockheed MMarin Corporaton, Bethesda,
Mardand. Submutted to FOEP August 005,

TZEPA (Urmted States Erriroruvertal Potecton Agency), 1992, Estimating the Potential for Ocoarence of
DHAFPL at Superfund Sites. Office of Solid Waste and Emergency Fespome. EIZ. Eer Envirorumental
FEesearch Laboratory, Pablicahon 9355.4-07F5.

EL&ELAND, BOUCR & LEE, NG,

13 @0 PN IR Lot P S T T2
PaLEAS e, A Tr G 100 LE14TL rpc e




Tables

L]

Anniamare arisnnint sanaaambets



TAELE 1

TOFAMEE: AMHE CANEHF YL LITRAL CORT AR JTH

TATO FOF ZHL °CTHTD FHACHTE AL AL THENATI VE

TALLEFAZT,TL OFIDA

T batkn Criksri

Euas & o f Balection

Lonzemmand ¢l -ermbhmman

Grmmdwatr PAT ¥ proectiw o f homan heslh and the emde mment ooidded that

boath 4nd wradoe nmen el ot the proete wulk within fhe plome ams amw clored and Dot wel for con moptien
anlbrimate n Memoeiwr, the prope red gronndwetur PAT bar oo afr emdveiozs, amd
wxkwaks efim ot will be dimcthr dkcharmd o the ranthnye rewer oo aeserd snm
writh FOTW e tandande.

Implomantahilife Goomdwatr PAI ¥ 4 commen wel-whbbivled mmedisl wchoels g that nene

GoneIlions], modnlr equipment which Al facilihke mphkmenktion  Fofter
implmentstion is gl won-imerive and will et cawe magr 4k mption ox o mham
to WET spazatic Ie o T ofhar commmnihyr m o mawe.

Crpazatio naTd mATMELATIEG g Tikme TF

Eontme operato nand myirkrence inclhd e ame mated, mme & mondkon g well o
pudodic matma] iwpection and mamEneTce. This kwl of operaton amd
MATILLATGE i GoInme s Ak withcomparshk mimedis] 46 boe Lo i

Eolinbilifyr ITle propored A m e lnder the mee of proen sod wellertable hod wchoolo gy amd
il appreprste slanny and condre ¥ 1o s mbshk oparation
Foaribilifyr Grxmdwratur FAT & 4 fuwribl and well petabliched fochonlo g

Ftimated time mqmed o achiie clewrmyp

Hot spphcable for #he IEAP - Thir PAI Avim i inknded to powdde slert-tmm
M mmo1al and hydranlic contel in and swonnd the eomoe sms, and ¥ miended
ook ¥ ah nEOm meyvmm. Ile fume Eomedisl fAction Plan will dontife o long
tumn Emedy and wdl pebek eitimekd fime o ckarmp onum it ¢ wement
activitir 4w s mpkis.

Corro o thonoe:

Grxmdwester PAT & & coct pfctite ®ohmels g, particnlabyr s on i im messnm.

RIS BASICode AT 'rd 5 1002 Te [21ATL dex




TABLE Z

IOEMER AMERICGH FERTLLILIN TCORFARY SITE
TALLEWALET, FLORMA

= Fear ﬁ#% = | Toar 2 {57 fpar ¥ &3 ‘Fll'-llllﬂ'm af purpieg |

T O 1t e et e e B R R B B Bt e e R
Troaimeni Sysism Won barng - Weck ' Sl | | | | |

Satben DI serm - Treatedd Covm rviasalon ko 19 01 o gl x| %|x]a .1 % = " 5 K X i \

Easen inenl - Chowegn fram =me irane Lo AR R R i & L N R L] .} 1 s ]
kv M Brsaars - L Fuar | fra e Dhee-Cal Spmkers s fu|x|x|x L x X R b b L ] i X X
Craumbrate: Banpian - G ol gond dnniially

[NC TR ™ R T E S N S T T R 1| 5 x| X X X !'-:'. % u L

LGS Wi rnmey Wbl et b Lioziemrs) i f| X X n At ] A :"i:

LAL febes o o Va5 12 Lepoiona) ® x° X i N a % % ¥
|wwiter Lewpdn - MonIilpCuaman wSen -Lanuslly | |

LIS a5 koo Wi 5 (25 _ooaiicm W A B R RS ] x A Y A % K

| Gals Mg #alls 17 Loacikors) L S I % X X i N b} K

A A ey W 1 v e LY Nl XXX K i b X X b, X X

op— |

I='4-niiy, P=1mouly S=taosdbm i 1 Llapafaft 3 2 1 ] 2 :

ke

U T &crpilie | spmead oe 4 rmdrrme risian sechan b gozeeez e ceme: 17

Tyt s e ple o e e woud el Carared s anc Foge sy may b s snired dn COUR el B il

¥ Uarap i w b sa ebisio 3 s duing the 9zl wnek of roelem nneil s

F Sl samnghe sl e snckpesd loe WO 2 LRG0 0 Rlethed 8200 @nd 1 A-Disecang =y IREETA Mohod BITT
. e O Sht-ar S0 e s T ey savwbamey sulonhe yrei s Daghals 55 BRSSP LA Andl 2180 mnrrasngan | kesnisi
B wemamdemoswdl Lol Soof Gloaesiol 08 G600 P A S gt sl e proviged b FROY within B3 dup cTaeng o oolainn

TR
FoE BN TTh LT R g T




Figures

BBL.

i b e e e

Anniamare arisnnint sanaaambets



o

=y

i L

. _‘: SR A LA L ".I'ﬂ."!,.-'..:'.. 8 48
= : " v . L Allm!{_l L r | I:_'. - i
: S LOCATION - =
: T

P

A A
FiFar

|

Gafe

. : i j'- ! » -E-._. >
R i o L e TR ! e
3 LIES ) L = - | - 1
L 1 Lo -3;--———-—||-—-— ;_%ﬁ-* ol . - Prrrd
A g, N =T ol 15 Sl By [ & X gl i i

RIMTTRINCE BASE MEF TOURCE USEST 7.0 MIMNUTE Qusals, SERIES BRADENTLN, FLORIDS, 1884, FHLTOREWISED 1887,

FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA
INTCRIM RCMEDMAL ACTION PLAN

SITE LOCATION MAP

APPROYIMATE SCALE

ARCA LOCATION

FIGLIRE

1

%H
:

&

sy,

BBI

my

a EGEI 400"




MT. TABOER RESIDENTIAL

CHURCH

16TH. STREET CT. E.

MW-17D

EX-17D
MW—17S

&S MW-79 LEGEND:

16TH STREET E.
17TH ROAD E.

OFFICE
BUILDINGS

17TH STREET CT.

o 5 T IR 1

(770 P T O O = P e

—— CHURCHES RESTDENTIAL SITE BOUNDARY

BRYANT
RAILROAD TRACKS

s .ﬂ CHAPEL
FENCE
A\

TALLEVAST ROAD
MW=71

MONITORING WELL

|

% 2 B 7 % T L e

RESIDENTIAL

1 ol ol |

RESIDENTIAL

|
I

VACANT LOT, FORMER
INDUSTRIAL SITE

PRIVATE DRIVE

RESIDENTIAL

RESIDENTIAL

MW-=57 —=——CONCRETE SWALE
S . MW=7S
[ s 3 3 b4 « MW=7D
X X X X X X ;( X e X X

DITCH

<

2 OR MORE
HOMES

- NOTE:

E==Tr=—w g @ MW=123

SEMINOLE GULF RAILWAY

0 A T T e o T T 7% TN O OO | T T T o TI P b Ll i a
R % RO TR (] O T L P L L P AR

1. BASE MAP INFORMATION OBTAINED FROM A TETRA TECH, INC.
FIGURE 2—8 ENTITLED "TCE IN SURFICIAL AQUIFER SYSTEM BASED
ON SCREEN POINT SAMPLING AT THE BASE OF THE SURFICIAL
AQUIFER” DATED 10/5/04, AT A SCALE OF 1"=280".

MW—8S
—@ X X X

. . . .. — -

[ MW—8D

CLUBS, LODGES
RESIDENTIAL
- 50°

RESIDENTIAL
GRAPHIC SCALE

DUPLEX

FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA

INTERIM REMEDIAL ACTION PLAN

17TH STREET COURT EAST

GOLF COURSE

MW-34
MW-35
MW-87

SITE PLAN

17TH STREET E.

FIGURE

X: 38037X00.DWG, 38037X01.BMP
L: ON=*, OFF=REF 2
e /ooe e s BLASLAND, BOUCK & LEE, INC.

38037001/38037B02.DWG engineers, scientists, economists




MT. TABOER RESIDENTIAL

CHURCH
% 3N

- —

MW-17D
_EX-17D

16TH. STREET CT. E.

-

16TH STREET E.
17TH ROAD E.

."'
ey x
k) OFFICE > W—=17S

: ! BUILDINGS MW—79

P e CHURCHES VSO BRYANT
.. RAILROAD TRACKS

- ™ .ﬂ CHAPEL
. FENCE

o 2 !

TALLVAST ROAD
MV=71

LEGEND:

17TH STREET CT.

SITE BOUNDARY

MONITORING WELL

|

WATERTABLE ELEVATION CONTOUR IN FEET (AMSL)
(DASHED WHERE INFERRED)

% 2 B 7 % T L e

GROUNDWATER ELEVATION IN FEET (AMSL)

DIRECTION OF HYDRAULIC GRADIENT

RESIDENTIAL

1 ol ol |

RESIDENTIAL

|
I

VACANT LOT, FORMER
INDUSTRIAL SITE

PRIVATE DRIVE

RESIDENTIAL

RESIDENTIAL

DUPLEX

2 OR MORE
HOMES

NOTES:

SEMINOLE GULF RAILWAY

0 A T T e o T T 7% TN O OO | T T T o TI P b Ll i a
R % RO TR (] O T L P L L P AR

1. BASE MAP INFORMATION OBTAINED FROM A TETRA TECH, INC.
FIGURE 2—8 ENTITLED "TCE IN SURFICIAL AQUIFER SYSTEM BASED
ON SCREEN POINT SAMPLING AT THE BASE OF THE SURFICIAL
AQUIFER” DATED 10/5/04, AT A SCALE OF 1"=280".

2. WATER LEVEL DATA COLLECTED ON 5/10/05 AND 5/11/05.

@ MW-123

MW-8D
MW-8S

3L
RESIDEN /AL _ M
) 50

RESIDENTIAL
GRAPHIC SCALE

DUPLEX

FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA

INTERIM REMEDIAL ACTION PLAN

WATER TABLE ELEVATIONS
AND CONTOURS IN THE USAS -
MAY 2005

17TH STREET COURT EAST

GOLF COURSE

MW-34
MW-35
MW-87

17TH STREET E.

FIGURE

X: 38037X00.DWG, 38037X01.BMP
L: ON=*, OFF=REF 3
P: PAGESET/SYR-DL

12/15/05 SYR-85-GMS SDL GMS BLASLAND, BOUCK & LEE, INC.

38037001/38037W01.DWG engineers, scientists, economists




MT. TABOER RESIDENTIAL

CHURCH
>
“ MW—17D
@ EX—17D
MW—-17S
S Ww-79 LEGEND:

16TH. STREET CT. E.
17TH ROAD E.

16TH STREET E.

STREET CT.

OFFICE
BUILDINGS

17TH

CHURCHES
—
- RESIDENTIAL BRYANT

. RAILROAD TRACKS
| i CHAPEL
= FENCE

A MONITORING WELL

SITE BOUNDARY

TAELEV SIons GROUNDWATER POTENTIOMETRIC
MW—71 ELEVATION CONTOUR IN FEET (AMSL)
(DASHED WHERE INFERRED)

GROUNDWATER ELEVATION IN FEET

DIRECTION OF HYDRAULIC GRADIENT
RESIDENTIAL

s RESIDENTIAL

VACANT LOT, FORMER
INDUSTRIAL SITE

PRIVATE DRIVE

MW—-15D
RESIDENTIAL MW—15S

RESIDENTIAL

—=——CONCRETE SWALE
- MW-7S
1 MW—7D DUPLEX
L e ¥ _ 4 -
X X X X X X /54 X X = c

—— - E T D RN N D I D D I D W T WV S W N e W N s W N S b N e m N e E E e—— - a M i
I. ><e x’—'-x%xb

DITCH
[ — == w-7e
;-] -

2 OR MORE
HOMES

- NOTES:

1. BASE MAP INFORMATION OBTAINED FROM A TETRA TECH, INC.
FIGURE 2—8 ENTITLED "TCE IN SURFICIAL AQUIFER SYSTEM BASED
ON SCREEN POINT SAMPLING AT THE BASE OF THE SURFICIAL
AQUIFER” DATED 10/5/04, AT A SCALE OF 1"=280".

mw—gg l 2. WATER LEVEL DATA COLLECTED ON 5/10/05 AND 5/11/05.
— "
X X X 2

- —— e e—— o —

SEMINOLE GULF RAILWAY

CLUBS, LODGES RESIDENTIAL o

RESIDENTIAL
GRAPHIC SCALE

DUPLEX

FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA

INTERIM REMEDIAL ACTION PLAN

GROUNDWATER POTENTIOMETRIC
SURFACE ELEVATIONS AND
CONTOURS IN THE LSAS - MAY 2005

FIGURE

GOLF COURSE

17TH STREET COURT EAST

MW-34
MW-35
MwW-87

17TH STREET E.

[ (TSNl
R RAREREE % T TSI ] ™ O Y s L P L L L

X: 38037X00.DWG, 38037X01.BMP
L: ON=* OFF=REF
P: PAGESET/SYR-DL

12/15/05 SYR-85-GMS SDL GMS

BLASLAND, BOUCK & LEE, INC. 4
38037001/38037W02.DWG engineers, scientists, economists




MW-13D D MW-14S MW-14D
USAS (15 = 207 USAS (4 = 10) 4 4 USAS (15 = 20)
1,4—Dijoxane | 2.1 U 1,4—Dijoxane | 2 U 1,4—Dioxane | 2 U
1,1-DCA 0.5 U 1,1-DCA 0.5 U 4D 1,1-DCA 0.5 U
1,1-DCE 1.1 1,1-DCE 0.5 U 1,1-DCE 0.5 U
Cis—1,2—DCE | 0.5 U Cis—1,2—DCE | 0.5 U Cis—1,2-DCE | 0.5 U
PCE 0.5 U PCE 0.5 U PCE 0.5 U
TCE 0.5 U TCE 0.5 U TCE 0.5 U
ABOER RESID A
a MW-11 MW-70 MW-4 MW-36 MW-71 MW-=17D
USAS (15 = 20) USAS (23 - 29) USAS (4 = 19) USAS (23 — 28) USAS (24 - 29) USAS (15 = 20)
1,4—Dioxane | 3.5 | o 1,4—Dioxane | 2.1 U 1,4—Dioxane | 2 U 1,4—Dioxane | 18.9 1,4—Dioxane | 5.3 1,4—Dioxane | 2 U D
: p 1,1-DCA 92.8 1,1-DCA 0.94 | 1,1-DCA 1.1 r 1,1-DCA 113 1,1-DCA 7.1 1,1-DCA 05U
1,1-DCE 49.3 1,1-DCE 05U 1,1-DCE 05U 1,1-DCE 242 1,1-DCE 5 1,1-DCE 05U
Cis—1,2—DCE | 68.4 Cis—1,2-DCE | 0.5 U Cis—1,2—DCE | 0.5 U Cis—1,2-DCE | 115 Cis—1,2—DCE | 36.1 Cis—1,2—DCE | 0.5 U \
! PCE 14.4 PCE 05U PCE 05U PCE 25 U PCE 1U PCE 0.5 U LEGEND:
TCE 937 TCE 0.5 U TCE 05U TCE 1,400 TCE 192 TCE 05U

m—= = m— === S|TE BOUNDARY

= MW—17S —“+H+HHHFHH  RaLRoAD TRACKS
| H [ USAS (4 - 10)
: _ —
] IS
USAS (23.5 — 28.5)) USAS (15 — 20°) | W —— - @MW—71 USAS MONITORING WELL
1,4—Dioxane | 2.1 U 1,4—Dioxane |19 U i | 1.1-DCE 0.5 U
: - 0 A AST ROAD - Il [Cis—1,2-DCE [ 0.5 U
1,1-DCA 05U 0 1,1—DCA 0.84 | ia .
1,1-DCE 0.5 U 1,1—DCE 0.5 U T PCE 05U RESULTS COMPARED TO GROUNDWATER
Cis—1,2-DCE | 0.5 U Cis—1,2-DCE | 05 U == TCE 0.5 U TARGET CLEANUP LEVELS (GTCLs):
) PCE 55
PCE 05U 7 ’ e 55 in S
TCE 05U b . == RAS 05— 207 MW—10 =————}——— MONITORING WELL ID
- - USAS 15 — 20)4
MW—6 3 MW—42 8 [1:4-Ditxane | 2.2 | T 4—Dioxane S_g g S MONITORING WELL SCREEN INTERVAL
j - i ® [USAS (23 — 28) 1.1-DCA 2.4 —— (FEET BELOW GROUND SURFACE)
USAS (4 — 10) I i == T1-DeE T 1,1-DCA 0.84 |
AT TR : k - Lo 457 1M [ Cis—1,2-DCE | 0.77 1 LIZBCE 105 U= ———ResuLT < oToL
= ) . | v TTDCE 5041 I8 I'pee 05U is=1, -
1,1-DCE 05U ) e 5a == ToE 067 | PCE 5.5 <«———RESULT > GTCL (BOLD)
Cis—1,2—DCE | 0.5 U 1s—1,2— - TCE 3.9
oCE 05U RESIDENTIA PCE 50 U = i |= REPORTED VALUE IS BETWEEN THE
; TR 05U POND BUILDING 4 i ’ TCE 3,160 i 3 LABORATORY DETECTION LIMIT AND
D : e S TP : i THE LABORATORY PRACTICAL
D
T I QUANTITATION LIMIT
MW-5 Q i USAS (23 — 28 || < U= CONCENTRATION WAS BELOW
USRS @ =107 - 1,4—Dioxane | 30.9 i LABORATORY DETECTION LIMIT
1,4—Dioxane | 1.9 U . 8 - . ] 6 H*ggé ;gg I
1,1—DCA 0.5 U = ) i 0 A=
T1-DCE 05 U . . o Cis—1,2-DCE [ 10.7 | I
Cis—1,2-DCE | 0.5 U - | . s PCE 347 i
PCE 05U p o TCE 1,160 I
TCE 05U i
MW—12 i
MW=72 USAS (15 — 20) | B NW=155
USAS (235 — 28.5) 1,4—Dioxane | 14.3 == USAS (4 — 10)
1,4—Dioxane | 2 U 1,1-DCA 12.6 W | 1,4—Dioxane |2 U
T1-DCA 0.5 U 1.1-DCE 15.8 IN 7,7-pca 0.5 U
1,1—DCE 05U 3 40 Cis—1,2-DCE | 5.6 == 1,1-DCE 05U
Cis—1,2-DCE | 0.5 U PCE 199 W | Cis—1,2-DCE | 0.5 U
PCE 3.3 ONCR A TCE 364 == PCE 05U
TCE 3.7 im [ TCE 0.5 U
D MW-2 i
MW=75 USAS (10 — 200 | §
6 .
USAS (4 — 10) D 1,?75\;;(:% feu I .; OR
1,4—Di 19U A= .
] W,D‘Co:me 05U 1,1—DCE 0.98 | =
T1-bcE 05U MW-40 Cis—1,2-DCE | 9.4 [
Cis1,0-DCE [ 0.5 U usas (23 - 28) PCE 45.2 H NOTES:
BCE > 0'5 v 1,4—Dioxane | 9.8 TCE 32.4 i
ToE 05U 1,1-DCA 20.2 _ u 1. GTCLs FOR EACH COC ARE LISTED IN SECTION 3.2 OF THE IRAP.
) ) 1,1-DCE 23.1 -
S 8D Cio—1.2-DCE | 2.6 | TS MW 7(623 ) 2. ALL CONCENTRATIONS REPORTED IN ug/L.
USAS (15 — 20) :gg 12'71 9 1,4-Dioxane | 9 3. ALL RESULTS ARE PROVIDED IN TABLE 3.9 OF THE SARA Il
: e 1,1—DCA 10.7
1,4-D 2 U 4 ,
1,17D(\:o/:one 0521 9 T1-DCE 7.9 4. BASE MAP INFORMATION OBTAINED FROM A TETRA TECH, INC. FIGURE
. : Clo1 o-DCE 221 2-8 ENTITLED "TCE IN SURFICIAL AQUIFER SYSTEM BASED ON SCREEN
1,1-DCE 13 o cg POINT SAMPLING AT THE BASE OF THE SURFICIAL AQUIFER” DATED
Cis—1,2-DCE | 05 U . , 280"
PSE 2 W32 VT VW=ES , LW o 535 10/5/04, AT A SCALE OF 1"=280'
ot 31 USAS (245 — 29.5) | [Usas (15 — 20) | [UsAs (4 —10) RESIDENTIA
: 1,4—Dioxane | 3.1 | 1,4—Dioxane | 1.9 U 1,4—Dioxane | 1.9 U MW=3 <>(
1,1-DCA 76.6 1,1-DCA 05U 1,1—DCA 0.5 U SIS ) A = D . oo
1,1-DCE 87.6 1,1-DCE 05U 1,1-DCE 05 U Oy S0 - - 3 % 22
Cis—1,2-DCE | 3.8 Cis—1,2-DCE [ 0.5 U Cis—1,2-DCE | 0.5 U oo sy = DUP 3 GRAPHIC SCALE
PCE 8.1 PCE 05U PCE 0.5 U oo U 3
TCE 71.4 TCE 05U TCE 0.5 U s e oy o
. . ¥
PCE 05U D B
TCE 05U =
— = FORMER AMERICAN BERYLLIUM COMPANY SITE
L v TALLEVAST, FLORIDA
OLF COUR T INTERIM REMEDIAL ACTION PLAN
s : o oy [T i) GROUNDWATER ANALYTICAL RESULTS
— 0 1,4—Dioxane |2 U 1,4—Dioxane | 1.9 U
USAS (25 - 30) T TR S FT FOR USAS - JUNE/JULY 2005
1’?75‘;:0”6 wo_gggu‘ 11-DCE 0.5 U T1-DCE 0.5 U
T 5eE 7 Cis—1,2-DCE | 0.5 U Cis—1,2-DCE | 05 U ® FIGURE
= : PCE 0.62 | PCE 0.5 U
X: 38037X00.DWG, 38037X01.BMP Cis—1,2—DCE | 0.5 U
b Ones OFFREF o 3 TCE 05U TCE 05U 5
?;,?;7522@";;9; < o =3 BLASLAND, BOUCK & LEE, INC.
38037001,/38037C01.DWG engineers, scientists, economists




MW—84 r '

VACANT LOT, FORMER
INDUSTRIAL SITE

™~

X: 38037X00.DWG, 38037X01.BMP
L: ON=* OFF=REF
P: PAGESET/SYR-DL

12/15/05 SYR-85-GMS
38037001 ,/38037C02.DWG

*

16TH STREET E.

M MwW-81
(36 — 41)
30.1
2.1
2.3

2.1
MT. TABOER
CHURCH

16TH STREET CT. E.

OFFICE
BUILDINGS

CHURCHES

X X X X X X
4’--_... ey,

=

— ———

X X X X=: X
&

X

X

- - _'do .
X X X X X X X X X X X

DITCH

e

B

-

B

GOLF COURSE
-

c

Smw-87

RESIDENTIAL

MW-37

1

17TH STREET CT.

RESIDENTIAL

MW-79

Ciom1,2-DCE
Pee— fsu |

TALLEVAST ROAD

RESIDENTIAL

U LM

—=——CONCRETE SWALE

X X X

e ——m — e w ———w —

CLUBS, LODGES
RESIDENTIAL

_ ,1-DCE 163
TCE 106

)
1,17DCA 382
1,17DCE 199
C\'sz,ZfDCE 93.5
TCE 29.9

17TH STREET E.

RESIDENTIAL

—

RESIDENTIAL

e

x
—— Ma—

o S

L]
L]

DUPLEX

17TH STREET COURT EAST

7.
Ll

|

(7170 P O P P e

17TH ROAD E.

@ MwW-_79 LEGEND:

SITE BOUNDARY

|

|

BRYANT
CHAPEL

|
[

RAILROAD TRACKS

FENCE

(355 — 4
11-DCE | 678 |
[1ce 696 |

[tce  Jo ]

SMW—79 LSAS MONITORING WELL

RESULTS COMPARED TO GROUNDWATER
TARGET CLEANUP LEVELS (GTCLs):

[As
1,4—Dioxane
M—DCE 28.5
e o=

MONITORING WELL ID

MONITORING WELL SCREEN INTERVAL
(FEET BELOW GROUND SURFACE)

RESULT < GTCL

RESULT > GTCL (BOLD)

I= REPORTED VALUE IS BETWEEN THE
LABORATORY DETECTION LIMIT AND
THE LABORATORY PRACTICAL
QUANTITATION LIMIT

U= CONCENTRATION WAS BELOW
LABORATORY DETECTION LIMIT

RESIDENTIAL

PRIVATE DRIVE

MW
_ 34.2
b
PCE 15.7 |
TCE 526

2 OR MORE
HOMES

JAVIIN[e]H

NOTES:
(55— w057 | I
n

1,1-DCA 2. ALL CONCENTRATIONS REPORTED IN ug/L.

E

GTCLs FOR EACH COC ARE LISTED IN SECTION 3.2 OF THE IRAP.

3. ALL RESULTS ARE PROVIDED IN TABLE 3.9 OF THE SARA Il

4. BASE MAP INFORMATION OBTAINED FROM A TETRA TECH, INC. FIGURE
2-8 ENTITLED “TCE IN SURFICIAL AQUIFER SYSTEM BASED ON SCREEN
POINT SAMPLING AT THE BASE OF THE SURFICIAL AQUIFER” DATED
10/5/04, AT A SCALE OF 1°=280".

RESIDENTIAL 50

GRAPHIC SCALE

||
i 4

FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA
INTERIM

REMEDIAL ACTION PLAN

GROUNDWATER ANALYTICAL RESULTS
FOR LSAS - JUNE/JULY 2005

FIGURE

6

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists




MT. TABOER RESIDENTIAL

CHURCH

16THs STREET CT."E.

r—

1:, ._

f-—--:;‘—'—"-

MW-17D

EX-17D
MW-17S

S MW-79 LEGEND:

16TH STREET E.

17TH ROAD E.

OFFICE
BUILDINGS

17TH STREET CT.

T 5 Y T R (™1
0P P P e ]

CHURCHES RESTRENS" BRYANT
R RAILROAD TRACKS

.:;l — CHAPEL
- FENCE

A
%

SITE BOUNDARY

|

MONITORING WELL

]
I

TALLEVAST ROAD = CONCEPTUAL GROUNDWATER
MW—71 EXTRACTION WELL LOCATION IN UPPER
AND LOWER SURFICAL AQUIFER

x

x: )(x X X
r QMNSo8 LOCATION OF CONCEPTUAL
HYDROGEOLOGIC CROSS SECTION OF

PROPOSED IRA

RESIDENTIAL

— -

3

il i el T TS

Pl T T Il 1=l T 11 15 1

RESIDENTIAL:

|
I

PROPOSED TREATMENT

VACANT LOT, FORMER
SYSTEM LOGANIION

INDUSTRIAL SITE

PRIVATE DRIVE

&

RESIDENTIAL

X

3

3

RESIDENTIAL

X

X

MW—7S —=——CONCRETE SWALE

I DUPLEX
A s . Je s @Mw=7D

X X X X X X X X X

DITCH

:
|
:
|
:
|
:
I
:
|
:
|
:
|
:
|
[}
L]

e

2 OR MORE
HOMES

B

NOTE:

SEMINOLE GULF RAILWAY

{1 TN T YO YT T ] T P Lo e
6 ™ I O O I L L L Y R AR L

x

1. BASE MAP INFORMATION OBTAINED FROM A TETRA TECH, INC.
FIGURE 2—-8 ENTITLED "TCE IN SURFICIAL AQUIFER SYSTEM BASED
ON SCREEN POINT SAMPLING AT THE BASE OF THE SURFICIAL
AQUIFER” DATED 10/5/04, AT A SCALE OF 1”°=280".

'
|
.
! s MW—123

|

[ - X X X W2
isoms & S ww-o®
MW-8D

= CLUBS, LODGES Ll
2 RESIDENTIAL: & L—
- | -

50

d 4 RESIDENTIAL
e - -

GRAPHIC SCALE

DUPLEX

|
I

FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA

INTERIM REMEDIAL ACTION PLAN

17TH STREET COURT EAST

GOLF COURSE

MW-34
MW-35
MW-87

PROPOSED IRA SITE PLAN

17TH STREET E.

FIGURE

X: 3B037X00.DWG, 38037X01.BMP
L: ON=*, OFF=REF 7
P: PAGESET/SYR-DL

12/13/05 SYR-85—-GMS SDL BLASLAND, BOUCK & LEE, INC.

38037001/38037B03.DWG : engineers, scientists, economists

il T T

T T T S R S




PROPOSED EXTRACTION WELL B
(USAS) (PROJECTED 25 FT)

PROPOSED EXTRACTION WELL B
(LSAS) (PROJECTED 25 FT)

——— PROPOSED EXTRACTION WELL D (USAS)
——— PROPOSED EXTRACTION WELL D (LSAS)

BUILDING 3
N
7
=
NORTH =3 - SOUTH
’
A R 2 58 - 3 s A
| | Cod 0 | |
=z =z z | =z < = =z
= = S| = i = =
30 - - - R - } 0
*?‘-2\4;;;4§7j.. SHEE S :: o . o ;. g BR=! o A744474M#ﬁ;;;4 f;;;SZfi fﬁ*‘;;**‘f‘*‘”f U PR
20 - L T \H%%Ef e '{Tf‘fffffﬁfﬁ*igfff>ef4<;7;§_;ﬁ [ ﬂ;fk77~‘“ff:. i L : . . L 10
= = e R =} USAS
z - - = LSS
= = LSAS = -
< = —
> == =
L p— —]
o =E = E=
—10 == = = ~ 40
—20 7 VENICE CLAY ~ 50
—30 — — 60
MW—19 SCREENED IN IAS MW—123 SCREENED IN IAS
9 2 vl
APPROXIMATE HORIZONTAL SCALE
LEGEND: 0 10 20°

X: 38037X00.DWG
L: ON=* OFF=REF

P: PAGESET/SYR-DL
12/15/05 SYR-85-GMS
38037001 ,/38037V01.DWG

M HHHH—

CONCEPTUAL POTENTIOMETRIC SURFACE IN USAS DURING

IRA OPERATION

ANTICIPATED GROUNDWATER FLOW DIRECTION

EXISTING MONITORING WELL

PROPOSED EXTRACTION WELL (LOCATION SUBJECT TO

CHANGE PENDING RECEIPT OF ADDITIONAL INFORMATION)

APPROXIMATE VERTICAL SCALE

FEET (BGS)

FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA

INTERIM REMEDIAL ACTION PLAN

CONCEPTUAL HYDROGEOLOGIC

CROSS SECTION OF PROPOSED IRA

BBl

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists

FIGURE

8




X: 3B037X00.DWG
L: ON=* OFF=REF*
P: PAGESET/PLT-DL

38037001/38037D02.

X
|

USAS EXTRACTION WELLS

LSAS EXTRACTION WELLS

12/13/05 SYR-85-DJP SDL

.DWG

INFLUENT TANK
(21,000 GALLONS)

TRANSFER
PUMP

25 MICRON

25 MICRON

BAG FILTERS

10 MICRON

PHOTO-CAT
(ADVANCED OXIDATION)

<]

<l

V
A
SANITARY
> SEWER

GRANULAR ACTIVATED CARBON
VESSEL (1,500 LBS)

LEGEND:
PRIMARY PIPING

SAMPLE TAP
PRESSURE GAUGE
BALL VALVE
CHECK VALVE

<
—®
>
(W]
[] FLOW METER

PUMP

O LOCAL, FIELD MOUNT

ABBREVIATIONS:

LSH LEVEL SWITCH HIGH
LT LEVEL TRANSMITTER
VFD VARIABLE FREQUENCY DEVICE

FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA

INTERIM REMEDIAL ACTION PLAN

PROPOSED IRA PROCESS
FLOW DIAGRAM

BBl Y

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists




INFLUENT TANK

O O

BAG FILTERS

O O

PHOTO—CAT (ADVANCED OXIDATION)

GRANULAR
ACTIVATED

CARBON VESSEL

ENCLOSURE /SHELTER

30'-0"

400"

X: 38037X00.DWG
L: ON=* OFF=REF*

P: PAGESET/PLT-DL

12/13/05 SYR-85—TJR DJP SDL
38037001,/38037G01.DWG

LEGEND:

X

CHAIN LINK FENCE

0 2' 4!

GRAPHIC SCALE

FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA

INTERIM REMEDIAL ACTION PLAN

TREATMENT COMPOUND LAYOUT

BBl 10

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists




FIGURE 11 - IMPLEMENTATION SCHEDULE
FORMER AMERICAN BERYLLIUM COMPANY SITE
TALLEVAST, FLORIDA

INTERIM REMEDIAL ACTION PLAN (IRAP) IMPLEMENTATION

ID |Task Name December January [ February | March [ April [ May \

12/11 | 12/18 | 12/25 11 | ug [ w15 [ w22 | w29 | 255 | 2112 | 219 | 226 | 35 | 312 | 3/19 | 326 | 42 | 49 | 416 | 423 | 430 | 57 | 514 | 521 | 5/28

1 | Submit IRAP to FDEP

2 |FDEP Review and Approval

3 | Complete IRAP Detailed Design

4 Mobilization

5 |Treatment Equipment
Procurement

6 Extraction Well Installation

7 | Equipment Installation

8 | Start-Up (Equipment I:I
Shakedown)
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Site Name: Former American Beryllium Company Site

Interim
Remedial Action Plan Summary

Location: Tallevast, Manatee County, Florida

CHECK ALL THAT APPLY:

DEP Form # 62-780.900(4)

Summary
Effective Date: 4-17-05

Form Title: Remedial Action Plan

DEP Site ID No. OGC #04-1328
Current Date: 12/15/2005
Date of Last GW Analysis: 07/25/2005

Media Contaminated: [@ Groundwater (1 Sediment [ Soil [ Air

Type(s) of Product(s) Discharged:
[] Gasoline/ Kerosene Analytical Group
[] Listed Hazardous Waste

b Other types of contaminants (solvents, etc.)
List: TCE & 1,4-dioxane

Plume Characteristics:
® Estimated Mass (Ibs):
Groundwater _ TBD* _ Sail
® Areaof Plume 960,000.0000000000 (ft2)
e Depth of Plume 45.0000000000 (ft)
Groundwater Recovery and Specifications:
® No. of Recovery Wells 8
Vertical ] Horizonta
® Design Flow Rate/Well 7.5000000000 (gpm)
® Total Flow Rate 60.0000000000 (gpm)
e Hydraulic Conductivity 4.2500000000 (ft/day)
® Recovery Well Screen Interval 400000000000 (ft)
® Depth to Water 4.0000000000 (ft)
Method of Groundwater Remediation:
@ Pump-and-Treat:
[ Air Stripper
[l Low Profile
L] Diffused Aerator
B! Activated Carbon
[l Primary Treatment [ Polishing
U In Situ Air Sparging - Pressure;
® No. of Sparge Points
[l Vertical [ Horizontal
® Design Air Flow Rate/Well
® Tota Air Flow Rate
] Biosparging:
® No. of Sparge Points
[J Vertica [ Horizonta
® Design Air Flow Rate/Well
[ Bioremediation:

L InSitu  [] Ex Situ
E] Other UV oxidation with titanium dioxide catalyst

[l Yes Bl No

[] Packed Tower

(psi)

(cfm)
(cfm)

(cfm)

Free Product Present:
® Estimated Volume (ga)
® Maximum Thickness (in)
[ W] ethod of Recovery wells have sumps & baffled influent tank as precaution

Method of Groundwater Disposal:
U1 Infiltration Gallery 0] Sanitary Sewer
[J Surface Discharge/NPDES U Injection Well
] Other

Method of Soil Remediation: NA for this IRAP
[ Excavation:
Volume to be excavated
[ Thermal Treatment
] Landfill
] Other

(yds?)
[J Land Farming On Site
(] Bioremediation

[J Vapor Extraction System (VES):
e No. of Venting Wells
[] Vertica  [1 Horizontal

® VES - Applied Vacuum
® Design Air Flow Rate
® Design Radius of Influence
® Air Emissions Treatment
[] Thermal Oxidizer
[] Carbon [] Other

(wg)
(cfm)

(o)

] Catalytic Converter

[J Soil Bioventing:
e No. of Venting Wells
U Vertica [ Horizontal
® Design Air Flow Rate
U In Situ Bioremediation
[] Other

(cfm)

Natural Attenuation:
[] Groundwater  [1 Sail
e Method of Evaluation:
[] Historical Trends
L] Site-Specific Parameters
Estimated Time of Cleanup:
® Method of Estimation:
[J Pore Volumes (no. of porevals. = )
[] Exponential Decay (Decay Rate) (day'l)
[J Groundwater Transport Model

TBD* (days)

] Other

* = To be determined as part of the Remedial Action Plan for
the entire Site.


gkaminski
Text Box
OGC #04-1328

gkaminski
Text Box
NA for this IRAP

GKAMINSKI
Text Box
Interim


GKAMINSKI
Text Box
TBD*

GKAMINSKI
Text Box
TBD*

GKAMINSKI
Text Box
* = To be determined as part of the Remedial Action Plan for the entire Site.
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1. Introduction

11 Purpose and Objectives

In accomrance with the Eemedial Action Wodk Flan (BEAWE, TetraTech, Ine. [TetraTech 2005]1L TetraTech
conducted one 48-hour and one 24-hour panping test i the Surficial Aquifer Swstem (5 A2 at the Fonmer
American Bewllmm Conparyy Site (Site] located m Tallewast, Florida, The 428-hoar pumping test was
conducted inthe Upper Smrfimal Aquifer Svstem (TEAS ) whichexterds fiom 210 5 fetbeloar groind mface
(bgs) to a depth of approsamately 30 feetbzs, The T3 AS Simch-diameter pamping well was semened fiom 15
to 30 feet bgs, and installed onesite mast east of Building 5. The 24-hoar panping test was conducted in the
Loarer Sutficial Aquifer 5 ystem (L5 A5 1 which extends approscimmately betareen 35 and 40 feetbzs. The &-mch-
diareter, fially penetrating panming well was s cweened betoreen 35.5 and 40.5 feetbes, and istalled on-site must
south of Building 5.

The prpose and objectves of the pumping test as descrbed inthe FAWP were to:

*  Chian imformation of the mistainab le vield of the target aquifer zones,

* Chserw the areaof inflience that canbe aclieved by pinping,

*+  FEstimate aquifer parameters (hydrlic conductivity and storage coefficiernts],

*  [dertifyy hdrmlic comectivity and inteference betoreen aquifer mones |

*  Neasare the concentation of the contaninarnts of corcermn (C00C5) 1 the extacted groundwrater;, and

* Frahiate the effectveness and efficiency of advanced ocrodation teclmologies for teabrent of exbacted
groandvrater,

In addition, the pamping test data from TetraTech provided relevant irformation to sapport the developmernt of
the Basis of Design for the Interim Femedial Action Plan (IR AP). Specifically, Blsland, Boack & Lee, Inc.
[BEEL] has used the pamping test data to:

* FE:timate the manber, location, and panping rate of wells that may be requirved to caphir on-site
groandw ater where highly concertrated COC 5 are present,

*  Perform an evaliation of the distance-drardoarn data produced from the tests to estimate the potertial shape
and sime of the caphire mone that may et by operating a system of extraction wells at the same per-well
tates used during the panping tests; ard

*  DMeamire the concenbation of the COC s in the extracted zioundwrater.
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1.2 Hydrogeologic Characteristics

The hyrdrogenlogy of the site was also characterized in Section 2 of the [EAP. This porbon of Manatee Coarty
15 wlatively flat and generally within 30 feet of mean sea lewel. A& local topograpluc ligh pommt 15 near the
soatherest porhon of the Site. Groundwrater in the SAZ 15 encoartered at approccimately three to five feet bgs.
The AT 15 firther mabdivided into the TE AT conposed of fine to mediom graived sands (approcimately 30 feet
in thickness), and the LIAS comisting of a thin lawr of fossiliferons cathonate and clavey zrawvel
[approamately 5 feet in thickness). The SAS 15 separated from the Floridan Aquifer by the Venioe Clay and
cathonate umts of the upper Arcadia Fornation that fomm the ndermediate aquifér system (IA5), approcamately
300 feet m thickness. The Vernoe Clay fomns the upper confitung urntofthe [AS ard 15 bebareen 30 to 40 feet 1
thiclmess. 3tong downerard lodrnalic sradients exasthetareen the TS5 A5 and the IS A% with an approccimately
510 7 foot head dwop across the approscimately 1- to 1.4-foot thick, patially cemented layver knoar as the “hard
streal’ that separates the troumts. Simulady, the vertical comporent of the lpdranlic zradiert 15 doarrvarard
betoreen the LEAS and the AT, with an approccimately 5 foot head dmwop across Verice Clay and the clayey
confiring umts inthe upper 100 to 200 feetof'the 143,

The Jite 15 adjacent to the northeastern comer of the SamsotaBradenton aitport. The sanounding area is
prmanly mixed conurercialitesidertial, with an abandored mdustrial facility, a zolf couse and urndevelopad
land to the west and soath and pravate residences mmxed with undeweloped land in the other diectorms
surnounding the site. The golf course 15 reportedly the site of a former antomobve salvage ward. Malbple
residential water mapply wells are in close prosanuty to the Site. Previons sareeyws conducted by Lockheed
Martinindicate cwer 30 residential water ;mapply wells within a quarter-nule radns of the site. These wells are
trpically conpleted into the 185, The pmsence of these wells 15 sigmficart in that they provide a divect
hdzmlic cormmectonbetoreen dis cete waterbearing wits,

Site-specific water level meammments chiamed i May 2005 mmdicate that i plan view, groandwater flover
nunor the topography of the area, and may also be fhienced by migation on the adjacent golf course. The
regiomal hydrailic gradiert direction in the TEAS is prmanly toward the north, and that there are localized
radial groanderater flosr pattemns awray fomthe Site towrard the northrares t, north, and rortheast. Inthe LSAS, a
potentionetie mound 15 obsermed at the golf coirse, with a gererally noxloerard hydmlic zrdiet a the Site.
Site-specfic flow inthe A7 15 predomuinartly to the west, comsistert with regional condibions | hosrever, there
also appears tobe some radial impact to floar in this system
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2. Pumping Test Procedures

21 Pumping Test Layout

The layont for the TEAZ panping test comisted of one panping well and eleven momtoring wells ranging in
radial distance of approcimately 12 feet to 422 feet fiom the panping well (see Table B-1 ard Figure B-11. The
TIAS panping test mormtoring wells cormsisted of TSAS [LEAT . and 14T wells as followrs:

+  Seven T3AS monitoring wells soreened in the bottom 5 feet of the aquifer betareen approamatel v 25 feet
and 22 feethgs,

* ToroLZAZ momtoring wells s aeered betwreen appmosamately 35 feet and 40 feetbes, and

¢ Toro [AZ momtoring wells (one [AS momtonng well screened betoreen 100 foet and 110 feet inthe Upper
Acadian Formation Gravels, and ore JAS momtoring well soreened betoreen 140 feet and 150 feet in the
Upper Acadian Formation 5 alt and Pepper 5 ands).

The layont for the IS AL punping test consisted of cne pamping well and eleven momtonng wells ranging m
radial distance of approccimately 12 foet to 422 feet fiom the panping well (see Table B-2 ard Fizure B-21. The

LIAT panping test momtonng wells corsisted of TEAZ LEAT ) ard AT wells as followrs:

¢ Foar TTEAS monitonng wells soreened in the bottom 5 feet of the aquiferbetoreen approzamatel v 23 foet and
28 feethes,

*  Five LEAS morutoring wells scieened betereen approcimately 35 feet and 40 feetbzs; and

*  Toro [AZ momtoring wells (one [AZ momtonng well screened betareen 100 foet and 110 feet inthe Upper
Acadian Formation Gravels, and ore [AZ momtoring well saeened betoreen 140 feet and 150 feet in the
Upper Acadian Formation 5 alt and Pepper 5 ands).

The prpose of these layoats was to alloar for the collecton of time- and distance-drasdosrn water lewvel

mesurements dunng pedormance of 48-hoar ard 24-hoar pamping tests mthe TSAS and LSAS | respechvely.

2.2  Pumping and Observation Well Installation

Tao accomplish the ohjectives of the panping tests, taro S-inch-diameter panping wells and toro additional
morbonng wells were irstalled at the locatiors showrn on Fizures B-1 and B-2.

The TSAS ard ISAS panming wells (EXT-1 and EXL-1, respectvely] wem comtricted of &-mch-diameter
PVC wrell materials and were screered from approsimately 15 1o 30 feet bgs for EXTU-1 and 355 feet to 40.5
feetbzs for EXL-1. The intake pothonofthe pamping wells had 0.020-inch width s lots .

Troro monitoring wells were 11t talled using as followrs:
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¢ One [AS monitoring well (MW-1271was imstalled appmosamately 18 feet rom EXT-1 and 35 feet from
EXL-1 inthe Upper Acadian Formation Gravel Sands and was screered betoreen 100 feet and 110 feethes,
and

*  One [A7 momtoring well (DOW-12287was istalled appmosamately 34 feet Bom EXT-1 and 12 feet from
EXL-1 inthe Upper Acadian Formation 5 alt and Pepper 5 ands and was scmened betoreen 140 feet and 150
feethgzs.

2.3 SurfaceWater and Barometric Pressure Monitoring Stations

One surface water monitonng stabon was esta lished in the small pond located onesite west of Buildings 1 and
2. Water levels in the pornd wer momtored throaghout the dumbion of the panping tests. Tidal data was
obtained from the HOAANOMC OO Station #8728384 m Port Manates, Flonda, approsiately 20 noles
north of the Site. Hoady bammetric pressare data was obtained from a weather station in 5 atasota, Flonda.
Precipitation data was obtained both onsite dunng the test and fiom the HOAS weather station at the
Sarascta’b raderton Iternational Anrpox.

2.4  Time Drawdown Data Collection

The TSAS pumping test was performted by extactng gounderater from puompng well EXTU-1 &t a nealy
corstant rate of 3 gallors per nurmate (spmm) (vanable dunng this frst 30 normates of the test] and measunng
water levels at the momtonng wells and m the owesite pond. Water levels were measured using data-logzing
pressure tramsducers imstalled mthe pumping well and four of the TS AS monitoring wells ard mamally using
hard-held water level meters at all momtornng wells. The data-logzing presmire tansducers were prograrmmed
to record water level meamimments at S-second (0 02-nwmte] increments twoighoat the panping test.

The 42-hoar TEAS pumping test was conducted bebtoreen September 21, 2005 at £:530 am and Septenber 23,
2005 at T:02 am, when the pampwas tuared off. The data-logzer and mamal ganged water level meamiements
recorded water-level recovery data forup to 12 hoas. After safficiert water-level meoovery data were collected,
the datalogzers were stopped and datawrere doemloaded fiom the trars ducers. The data 15 sanmnanzed in Table
E-5. Al recoverd grmunderater was cortainerized, twated, and discharzed to the publicly oarned teatment
wodss (FOTW.

The LEAZ pamping test was pedfonned by exbactng gmunderater fom panping well EXL-1 at 2 nealy
corstant rate of 5 zallow per nwmate (zpm) (variable dunng thos first 530 nwmates of the test] and meamring
vwater levels at the momtoring wells and i the onesite pond. Water levels were measured using data-logzing
pressure tarsducers bvtalled in the panping well tlree LEAT monitoring well ard one background TE4AS
monitoring well (MWW-T21 and mamally using hand-held water level meters at all momtoring wells. The data-
logzing pressure transducers were programumed to record water lewel measurements at 5-second (0.08-nmrmate]
mcwemerts throughout the pamping test.

The 24-hoar LEAT panping test was conducted bebareen Septerber 23, 2005 at 2:05 pmm and Zeptember 24,
2005 at 2:05 pry, when the pang was tuned off. The data-logzer and marmial zanged water level meamimemernts
recorded water-level recovery data forup to 3 hoas. After mufficiert water-level woovery data were collected,
the data logzers were stopped and datavrere downloaded fiom the trars ducers. The data 15 manonanzed in Table
E4. All meovered groandwatervwras contairerized, teated, and discharged to the POTW.
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2.5 Groundwater Quality Sampling

On-site tesing of extracted zrouanderater was conpleted during both the TEAZS and [SAT pamping tests. All
exbacted groandwrater during the panping tests was collected ito a 8,000 zallon tarde, Water was panped from
this collechion tank to a Panfics EZ Inc., on-site Photo-Cat s wtem Prior to teabtment of groander ater within the
Fhoto-Cat swtem, groanderater was filtered using a 10 um cabidze filter and idhaent s anples were analyzed
for key orgaric concertration, 1,4-dioxane, and other VOO concertrations.

Extracted groundwrater dunng the U5 A5 testwas collected for analysis pror to entening the Ploto-Cat treatment
system. Infhaent samples mto the Fhoto-Cat system where analyzmed on S epterber 21, 2005 at 7:35 am (45
mimtes after the start of pamming) and 1:15 pm (6 howrs and 25 nmmates afier the start of pamping), on
Septerber 22, 2005 at 12:15 pm (approcamately 295 hoars after the start of pamping) and 500 pm
[approamately 34 hoars after the start of pamping);, on September 23, 2005 at 10:30 am (approsimately 3.5
hoars after the cessation of panping] ard 2:00 pim (approscimately 7 hours after the cessation of panping ). Since
vwater was held in the collection tank pror to sanpling, the tme that each sanple wo extracted fom the aquifer
1 wlmorn Eesults fom the on-site water quality analysis of TIAS extracted groandwater are presented in
Table B-5.

Prior to extractns grouanderater from the L3 AL, all TEAS sroandwrater remaimng m the callection tank was
pamped o1t Only one mfhernt s ample was amalyzed for water quality parameters on Septenber 24, 2005 at
10:00 am, approcamately 14 hoars after the start of panping during the LEAZ test. Bemlts from the on-site
vater quality analysis of LS A% exbacted groandwrater are preserted in Table B-5.
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3. Preliminary Estimate of Capture Zone

3.1  Introduction

The caphire zone analysis preserted belowr 15 based on the design parameters described m 5 echon 3 (Basis of
Design) of the [EAP Feport. This analysis ublizes a distance-drawrdowrn evabiation based on the per-well
pamping rates demonstrated during the TEAS and L5 AS pamping test to predict the drardoarn and caphare
zore that may potentiallybe achieved by for proposed panping wells inthe TEAS and toro proposed pamping
wells inthe [543

3.2 Observed Pumping Rate and Drawdown

The TZAZ panping testwas completed betoreen B eptenvber 21 and 23, 2005, Following the first 30 mumates of
amping, during which panping-tate adpis brents were made, the panping rate wa held constant at 3 zpm.
Panping rates were meamred by recording elapsed time and floar meter readings as the test pmogressed. The
pampng rate was checked every 2 1o 10 numites during the first 30 nomates ard every 10 1o 60 numites for the
rermainder of the test. Flgures sanmmanans time-dravrdoarn and panping tate data froem the TS AS pamping test
are inchided inthe A ttackhment B-1.

Mamally zanged and levellogzer water level meammments were correrted to drawrdowrn vabies which were
used to create a distance-drasrdoan graph for the TZAS panping test (Figure B-3). The distance-drardoarn
data used to aeate Figuwe B-3 are bisted mn Table B-3. Fignre B-3 illistrates the remalting drwerdosrn after
approcimately 1% daw of panping (st prior to the cessation of pumping) as obserred wsing mamal
mezurenents for the momtoring wells scmened inthe TZAS and level-logzerdata for the pamping well (EXTT-
11, Theoretically, when drerdoern data are plotted verais to log of distance (from chservation well to panping
welll, a staight lirne can be fit thiough the distance-drasrdoan data to predict the effect of panping at ay
distance from the pamped well. The slope of the straight line canbe used to estrnate wabies of tansmussiety
and storabivity for the aquifer (Driscoll, 1928).

The LEAZ panping testwas completed betoreen Septermber 23 and 24, 2005, Folloaring the first 50 mimites of
pamping, during wlich pomping-tate adpsbunents wer made a comstant pamping mte of 5 gpm was
manrtained. The panping rate was checked every 5 mimtes during the fisst 75 momtes and every 10 o &0
mimtes for the remainder of the test. Figares mnmmarizing time-drasrdosrn and pamping rate data from the
LEAS manping test ave inchided in the Attaclonert B-1.

Sirmilar to the TS AS painping test, mamally zaaged and level-logzerwrater lowel measurenernts wem converted
to drardowrn and used to create a distance-drardoarn graph for the IS AS pumping test (Figuw BE-4). The
distarce-drawrdowrn data used to create Figure B-4 15 listed in Table E-4. Figure B-4 illustrates the remlting

draerdoarn after approcimately 0.96 dayws of panping (st prior to the cessationof panping) as chserved wsing
marmal meanrements for the momtoring wells saeered inthe LEAS and level-logzerdata for the panping well

(EXL-11. Tobe comservative itwas assamed that the drawrdowrn mumediately oatside of the pamping wrell wras
approximately half of the meamred inswrell drardoarn
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3.3 Capture Zone Estimation
3.3.1 USAS Capture Zone

The distance-drardoarn wlatoms lip for the TS AS wras used to estirmate wabies of traxsmnuss ety and storabhwty
as menbored above. These wahies were thenused, mm conmnetion with the pamping rate applied during the test,
to estmate the drwrdoarn dis tubuton for a longer period of purping. The ron-equibb mmequaton developad
by Theis (Theis, 1935]) was used to predict the effect of pamping from each of four conceptial extachonwells
after 90 days of pumping. The drerdosrn created by one extraction well after 30 days as predicted by the Theds
solition 15 also shown on Figare B-3. Since the Septerber 2005 TUZAS pumping test data imdicate that
drawrdoarn dhserved at the momtonng wells was less than 2004 of the potial satarated thickmess of the aquifer, a
comecton to the Thets solntionvwras not requized to account for the uncordfived nabwe of the aquifér.

A4 staiglkt-line fit to the Thels solition on the semilog plotwas the used to predict the drasrdoarn that woild be
expacted at each TSAS momtonng well in the existing on- and ofFsite morutonng neterod:. By superinposing
the predicted drardowern fiom each of the foar corceptual extrachonwrells, the resuling dravrdoarn at each of the
netorork momtonng wells was calmlated. Where May 005 wrater table elevaton data was available, the
predicted drardoarn was mbtracted fiomthe static water table elevabion at each monitoring well remaling inan
estimate of the predicted water table elevahon after 30 days of pumping fiom four conceptaal extracton wells
pamping at arate of 3 gpmeach

The resulting predicted sroandwater elevation amoss the TEAS wa used to estimate the capire zone that
woald be created from the four concephial exbaction wells, For the TEAS, these extraction wells were
desiznated as TSAS wells 4, B, C, and D. The approxirnate location of the extracton wells ®lative to TS A5
netorork monitonng wells and a prelirmnary estmate of the caphire more created ave preserted 1 Fizure B-5.
Eesults of the caphire zone amalysis sagzest the potenbial for caphare of on-site gronmdwater east of the pond
(wrhere COC concertratiors are showrn to be highest] as well as possibhly a hmited amonant of grounderater 1 the
U545 located roxh, east, axd soath of the site.

3.3.2 LSAS Capture Zone

The distance-drawrdowrn relaticrship obtained fomthe LEAS pamping test indicates that the effects of panging
exterded well beyvord the firthest LEAS mormtoring well (MIWW-411 dunng the 24-hoar test. & straight line on
the senulog plot of dis tance-drawdown data (Figure B-4) was fit theough the momtoring well data and extended
back to where the derdoarn predicted mmonediately adjacent to the panping well was equal to half of the
ohserved drawdowrnin the pamping well. This created a straight line that predicts a drawrdowrn of approsimately
£.75 feet m1st outside the well bor and a drawdoarn of approsimately 4 25 feet at a radial distance of 100 feet

from the paumping well.

The equation of this ourve was then used to predict the drwerdoarn that woald be expected at each 15 AS
monitoring well in the exdsting on- and off-site monitoring reterodk after 0.96 days of pamping from one
concephial well at 5 zpmm. For thos analysis, only taro conceptial extracton wells (desiznated o LEAT wells &
and Bl wer wsed to estimate the remlting caphare zone. By superimposing the predicted drawrdowrn fiom each

of the tro conceptial exbaction wells, the remalting drawrdowmn at each of the netorork morutoring wells was
calmilated . Where May 2005 water tale elevation datawas available, the predicted draardoern was subbacted

from the static water ta le elevation at each monitoring well aaling in an estimate of the predicted water table
elevahon after 0.9 days of panping from taro concephial exbactionwells pumping at arate of 5 gpmeach
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The remlting prdicted groandwater elevation acmwss the LEAS was uwsed o estimate the capbure mone that
wold be created fiom the toro concepiual extracton wells, The approsimate locaton of the extachon wells
relative to L3 A% reterork momtorng wells and a prelininary estimate of the caphire zone created are presermted
in Fizure BE-46. Fesults of the captire mone analwis sizzest the potenbial for caphore of mearly all omsite
grounder ater as well & possibly a irmted amonnt of grourdarater inthe LEAS located north, east, and saathof
the site. The most approprate onsite location for addibonal extracton wrells m the LEAS [concephial wells C
and DYwrill be selected, if necessary, after several montls of momtonng the perfonnance of proposed extraction
wells & ard B

3.4 Quality of Extracted Groundwater

On-site analybical mmalts for samples of exbracted groandwrater collected during the pamping tests are
sunumarized i Table B-5. Parifics mported that four s anples were sert to an of -5 ite lab oratory for confirmation
of the mlts. Laboratory msults were found to agree reasond by well with onesite malts (Parifics, 2005), On-
site analvtical testing revealed the following mzarding the quality of exbacted groandwater during the panping
test:

* Allalimty 1s 5 tives greater inthe LS AS (220 parts per rolhion [ppm]) than in the TS A% (80 —20 ppml;

* The concenbation of chlorides inthe LEAS (100 - 120 ppm) 15 approcamately 1.5 times greater thanin the
U545 (80 — &0 ppan),

+ ] 1-Thichloroethere concentration were similar for the TSAS and LEAS maching a maanoam of 190
miciogrant per ter (UL m the TS A5 and 180 pgl inthe LS AT,

*  o1s-] d-dicloroethene concentration wetw over 4 fiames greater inthe TS AS (reaclung 280 pziL] thann the
LEAS (80 pgLl,

+ Trcholorethere concertrations imextracted groandw ater imereased from 540 pa/L 40 11,000 pa/L danng the
T3AS panping testwhile inthe LS AT was reported at a concentration of 920 pa/L;

*  Tetachloroethene inboth the TS A5 and L3 AS was beloar 10 pfl whem detected . Several TEAS samples
vwerebelow detecton (= 200 pz/LY; and

¢ 1 4-Diccane concentrabions inthe TEAS extracted grounderater mmained betoreen 200 and 300 pz/L for the
duration of the test. Concertrations of 1,4-dimane were over 3 fimes greater inthe L34S (990 pz/L).
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4. Conclusions

The 42-hoar TEAS pamping test and 24-hoar LEAS pamping test pedformed at the Site in 5 eptenber 2005
accomplis hed the objectives oitlined in Section 1.1, Addibonally, the TTEAS pamping test data were wsed to
estimate aquifer parameters such as trams nussivity and storativity for the TS AT | The pamping test remalts were
used to provide ledrogeclogie and sronndwrater qualibr data to sapport design analyses presented 1n 3 ecton 3 of
the IEAP. In manwnary, the pumping test results irdicate the followring:

The distance-drawrdowrn data mzzest that the effects of pamping at distances bevord approamately 120 feet
fiom the pamping well are neghizble after 2 days of pinping fom onewell at 3 gpmowithinthe TS AT

The distance-drardoan data migzest that the effect of pamping at approsimately 120 feet from the

rampng well ®alt in over 4 feet of drawrdoam after neady 1 day of pamping from one well at 5 zpm
within the LEAS

The trarsnussivity wahie for the TTEAT was estimated from distance-draardowrn data to be approvimately
106 £ iday,

The storativity vahie for the TT3 A% vwas estimated from dis tance-drawrdoem data to be approsimately 0.0295
[dirners 1omless 1,

Four extracton wells in the TEAS (wrells &, B, C, and D), prmmping o arate of at least 3 gpmeach, mayhbe
capable of caphiring on-site zrounder ater with lighly concentrated COCs 1 the TTEAT

Twro extractonwells Paells & and B) inthe LEAS, panping at a rate of at least 5 gpmeach, maybe capable
of caphiring onsite groundwraterwith lighly concenbated COCs inthe LEAT,

The prelimunary estimate of 'the T3 A5 caphire more suggests that groundwrater may be comntained on-site east
of the pond and to somme extend offsite fo the north, east and south, after 90 days of pamping &t four wells
[appmoamately 3 spmeach) - groandvrater elevation momtonng during operation of the first foarwrells will
beused to venfirthe TEAS caphure zove and deternune the reed for sys tem adpastmerts, ifany,

The prelininary estimate of the LA caphire mone suggest that sroandwater canbe comtained onesite and
to somme extert off-site to the north, east and soath after a shorter period of panping at taro wwrells
[approcamately 5 gpm each) - granderater elevation momtonng during operation of the fisst tarowrells wrill
beused to venfir the LS AL capture more and detentire the need for s ystem adpstrents, if any,

Alkalivoty and chlorides concertration were mported several times greaterinthe LEAS than the TTZ AT

Trichlomethene was reported as the highest concertration COC in the TEAS (11,000 pe/L) and second
highest concentrahon C OC mthe LEAS (920 pfL];

1 4-Thoecane was wported as the lighest concentation COC in the LEAZS (990 pz/L) and the second lughest
concertraton COC inthe TEAZ (300 pg/L]; and

Corcentratiors of most COCs analyeed dunng the 45-hour USAS panping test meresmed as punping
progressed and reached nearly s teadw concertrations during the second day of panming.
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TAELE B-1
SUMmMARY OF WELLS MONITORED DUR IMG USAS FURMPING TEST

INTERIM REMED AT ION ACTION FLAM

FORMER AMERICAN EERYLLIUM FHOSFHATE SITE

TALLEWAST, FLORIDA

Purnping or Groundweter |(Distanceto EXLN Scresned Interwal [(f|  Water Lewsl Gauging
Monitoring Wizl Zone 10f ] bg=] Method
' Ex -1 U SAS 0 15 - 30 lewel logger
Pl -5 U sAs 12 23- 28 manual; level logger
hefulr- 127 (A5 19 100 - 110 manual
hafiny- 27 L=AS &2 2E5-405 manual
huy- 122 A5 e 140 - 1580 manual
Ry - 22 hsas 55 23-28 manual; level logger
Ry - 22 hsas 115 24.45-205 manual; level logger
hofuilr- 23 LSAs 147 25.45-405 manual
hofuilr- 71 sas 195 24- 20 manual
hofuls- 75 HR=T1%=1 202 23- 258 manual
hofuits- 01 HR=T1%=1 270 23-29 manual
by T2 5as L v Z348-285 lewel logger
121 W ADS

Falks ERSURUSS0RMS M 138 Xk
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TAELEE

-2

SUMMARY OF WELLS MONTORED DURING LSAS PUMPING T EST

INTERIM REMEDIATION ACTION PLAN

FOR MER ARMERICAN EERYLLIUM FHOSFHATE SITE

TALLEWAST, FLORIDA

Purnping or Groundwaer | Distanceto EXL{Scresned Interwd [ft|  Water Lewel Gauging
Monit orim g Wiadl Zone 1[ft] bg=] Mathod
ExL-1 L5AS 0 345 -405 level logger
fufuilr- 125 A5 13 140 - 150 manual
b= 25 HsAs 24 Z3-28 manual
fufulr- 127 A5 =49 100 - 110 manual
b2 LsAas 47 55 -4905 manual; lewvel lagger
by 29 LsAas 5 22 -2 manual; lewvel lagger
hotuns-32 sas El= 245-2945 manual
hAy-23 LsAas T 355-4905 manual; level lagger
hotuis- 2 sas 109 Z3-22 manual
hotuits- 323 LSAS M5 355-4905 manual
hetuits-<34 LSAS Ma 355-4905 manual
A= 2 SAas g2 235 -285 level logger
121 W ADS

Falks ERSURUSS0RMS M 138 Xk
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TLELE ES
O T USED IN DISTARCEDRA MOCWAN Evial LTICN
U348 PUMPING TEET

INTER IM R EMECW.TION ACTICON PLAN
FORMER 4 MERICAN EERYLLIUM PHOS PHATE SITE
TaLL EwaET, FLORI DG

Pumping o Groundwater |Ontance © EXL| Bapied Tima' Bapisd Tims Cosrwd SoLres of Catg
Manitod ng Al ] 11t [minj [y Cravedown [T
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-1z s ! e A e kA
-3 505 = o 191 o=2 18 13k Ganged
=32 58S 115 e 141 0os 18 nahy Ganged
-3 Liznss 17 e A e kA
LT 58S 155 A 141 oo 18 nahy Ganged
TS Uges ar a3 144 o Mz valy Ganged
Imi-ro 505 il = 191 oo 18 13k Ganged
I 2 58S 22 1Al 191 0.4 Lewue Hogge 1
Moden:

M54 D wce-drawdown 383 sotazed. k|l i yotecreered b the LS05,

U T T el B W e Mk 3l qENged 00 o Mk by 100 m ok VRS prorD the e 22aton ofpamp kg.
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TLELE EA

OuTa USED IN O 8T NCE-DRANTOWMA Evia L LM TICN
L3as PUMPING TEST

INTERIM REMEDIATIGHN ACTICHN PLAN
FORMER LMER ICLH EERYL LIUM PHOEPHATE 8 ITE
TA&LLEWAET, FLOR 0w
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TAELE B4
FUMMARY OF GROUNDMATER GUALITY RESULTS

INTER IM REMECWL TION LCTION PLAN

FORMER AMERICOL N EERYLLIUMN PHOEPHATE SITE
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TELE [ELE
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1. CAPTURE ZONE SHOWN HERE IS A PRELIMINARY ESTIMATE BASED

EET=on o 5 Ak i ON THE EXTRAPOLATION OF THE USAS PUMPING TEST DATA OUT

TO 90 DAYS.

Sg BASE MAP INFORMATION OBTAINED FROM A TETRA TECH, INC.
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Lsas PUMPING TEST: PUMPING RATE
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L5AS PUMPING TEST: PUMFING RATE

INTERIM REMEDIAL ACTION PLAN
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USAS PURPING TEST
BEAROMETRIC PRESSURE AND PRECIPITATION
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LSASPUMPING TEST

ELROMETRIC PRESSURE LMD PRECIPITATION
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HSas ANDLSAS PUMFPING TESTS
Lsas Mw-72 [BACKG RO UMDWELL): LEVEL LOGGER DATA,
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HsAs PUMPING TEST
FPUNFING WELL [EXU-1]): LEVEL LOGGER DATA
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USAS PUMPING TEST
sa s Mn-26: LEVEL LOGGER DATA,
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s S PUMFPING TEST
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Sas PUMPING TEST
S S WELLS [CLOSE]: MAONUALLY GAUGED LEWVELS
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USAS PURPING TEST
HSASWELLS [DISTANT): MANMUALLY GAUGED LEVELS
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UsAS PUMPING TEST
LSASWELLS: MANUALLY GAUGED LEVELS
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SAS PUMPING TEST
S wWELLS: MAMUALLY GAUGED LEVELS
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LSAS PUMPIMG TEST
FUMPIMG'"WELL [EXL-1): LEWEL LOGGER DAT &
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L3AS PUMPING TEST
LEaE M55 LEVEL LOGG ER DATh

INTERIM REMEDLLL ACTION PLAN
FORMER AMERIKCALHN BERYLLIUM COMPLANY
TaLL Eva ST, FLOR IDW

)

ik

Drandone i et

h

My

I

10

FOEFEIVETE 20200 50 004 51 3535, doc

1

1mo
Mk ks She: PamphgSEmed

100m



L34S PUMPING TEST
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LSAS PUMPING TEST

LSASWELLS [CLOSE): MANUALLY GAUGED LEVELS
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LSAS PUMPING TEST
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KB LABS, INC.

BAZ1 Southwesl Archaer Road
Gainesville, Florida 32608
Telephorne (352) 367-0073
Fax (352) 367-0074

Erail; infxEkbmobilelabs ccm

C=tebar 10, 2005

Paul Czlligar

TINLS

5427 Beauman: Center Blva, Saile 880
Tampa, FL 33634

RE: Formmer Amarican Beryllium, Tallewast, FL - Final Data Reporl
KB Labks Projoct # 05-227

Dear k. Calligsnc

=rclosed ig the final report of the on-site analysis parformad by KB Late, Ins. at the adove
raferaniced sita. Samplas veare saollected and analyvzed rom Sestember 271 1o 24, 2003,
ncluded are a brief oro ect narratve, data repor narrathve, tables llsting qualiy contrad reswlis,
finzl analytica! results, and sample chain-of-cuztody form. This informestion will also be sent
electranicalhy.

KB Labs' mooile aboreiories heve been inspected by the FZOH Bureau of Leborstories end are
MELAP Cerlified ss of April 1, 2003, Cur personnel, methodology, proficiency lesting, and
quitlily assurance requirements comply with the guidelings of Chapler B2-183 of the Flonds
Acministrabive Code and with the consensus slendards adopled ol e Mational Enviroenmene z1
Lahoratory Accrectalion Confecnos (MELAG), Data for the site eferenced above wer
determined in accordancs with published procedures under Test Methods for Evaluating Solic
Waste (EFA SW-34C, Update Il Reviead May 1837, Unless olherwise indicated on the quality
contrel namative accompanying the data repod, the gualily assurance and quality control
procecJres parformad in conjunction with analys s ot groundwassr samples demanestrated that
the reportec data met ou- reqJirements tor accuracy ard prec sion undar NELAT Stancarcs,

fvau have ary gquestons, please do not hesitale fo call me or Kely Bergdell, Pres dent ot KE
Labsz, &t (352) 337-0073,

Sinceraly,

KB Labs, Inz.

Trid 62&»:

Todd Somearna
Cirector of Jiperatons

O Labs = a smal, woman-ouned husiness anteonse.”

1 of 15



K3 Lake, ino

BEZ 1 B Ancher Road
Haineswie, FL J26W

Flhone: 3523670073

Fax FoZ=367-0073

Enaf. Licegbbiooketabs.com

PROJECT NARRATIVE

Erolect Scope

From Sepemnbor 21 to 24 2006, a tolal of 25 samples (X3 watar) ware analyzad for
TtNJS at Formar American Beryllium, Tallevas:, FL. The samples were analyzed for
winyl chlaride, 1, 1-dichloroethene, cis- and trans-1, Z-dichlaroathensa, trichlorasethene,
tetrachloroethere. benzens, toluens, etnylbenzene, xylenes, and 1 4-dioxana,

MELAP Certification

KB Mobile Labs Ul KB1: FOOR NELAP Canificaton Mumber EB2815

Snahytical Precedure

All samples ware analyzed using SWa46 Method S030/8280 for waters. Ten (10)
rrillilitars (b of water or air (air samphes] wem purged with helium and the volatils
organic compounds (WVOCs) were collected on 8 solid-phase adsorpiion trap. The
adsarption trap was heatad and back-purged with halium. The components were then
separaiad by capillery column gas chromatoegraphy and messured wilh g mass
spectromater (GC/MS) operated in the electron impac: full-scan mode, The individugl
YOCs in the samples were measurad against corasponding VOU standards.

Analytical Resulte

Laboratory results were provided to the client en an 2s-completed or next-day basis,
Final resulte of tha an-site analysas are provided in a hardcopy report. The data
produced and reported in the field has been reviewad and approved for this final report
by the Cireztor ef Oparations for KG Labs.

uality Cantrel (QC] Dat

Surmogste Recoveries — Table 1 'sts the daily ana'ytical sequence and percent recovery
results for surmogate compounds, which wene added to all analvses. Four (4] surrogate
compaunds were added (o each analysis in order to continually monitor genersl mestho:
parformance

WOC Spike Recoveries — Table 2 lists the percent recovery results for matrix spike anc
laboratory control samples. A known amount of each tanget compound was added o
selecled field semples and o leboratory reagent water in crder to monitor the
paformanca of each of tha targat compounds in the actual matrix and in Booratory
reagant wator,

KR Lats s a emall warnen-ouwmed Soxinass eniemnise.”

2of 15



M8 Laos. oo

o ) 5321 SW Arvhor Roan

| et JTPTR AN T T M e ' |

[ Flone, 223670073

3 A SNE-F07 I 7S

S Emai. yit ikl oo/ a0s. com
hethod Dlanks — Da ly 2nalysis of laboratory resgent water samplas was paifonmied in

grdar to manita- the cleanlingss of the analyiics| systom.

DATA REPORT NARRATIVE

1. Al sarnple data nos bocn reviewed and, if reguired, usdated in the Final Dats
Report for rounding and signficant figures.

2 The vichlcrcathare result fo- sample EXU-1-Ne.Tank 1700 was updaled fom
17000 ug'l to 12000 ugdl.

3. The 1, 4-Dioxsne results were masked for samoles collacted fram 9427/05 ©©
022405 et contained high concentrations of trichls-csthane. Hesuls wars

estimated by comparing compound area counls with Lhe inilial calioration curve.
Cata was flagged with FOEP Data Qualilier 1"

Wl Laks iz & smal, Wortiar wwnicd Leainsaa andemose ®

Aof15h



KB LABS, INC.

Table 1: Analytical Run Sequence/Surrcgate Percent Recoveries

Client: TINUS

CrillertSampler. Furfcs

Analyst: Ennch

Sibe: Farmicr Amerizan
Bardliun

On=site Dates: D821 -
0Ciz24705

Cliant Project Manager: Fau Cslligsn

KB Latss Project Manager: Kellv Gergdecl

KB Labs Project No: 042247

Marrke: Water

Sampls I Date r.'lf Surrogate %% Rocovary Eurrogate Contral Limita

Analysis =1 =3 T ] 54 Th GoF 3T a7
E_ANI WATER DIOX 022105 Na A & FA, WA, FIA, T FA
DX 2 3 02Tz A T4A & MA, M A, My NA |
DIGO® 1 Az NE | WA HA s M NE MA oy NA
DIOX, 20 092105 NA | NA A P NE P, N& | MA
DO 40 o |Dweu) Na | WA e MAa [ NA M, M M
JSERLE D275 Tk A s P, Y&, MA, ME MA
DIOX 200 i 09205 ha MNA & hA NA | NA | HA A
|ELANI WA | L3 DX 0BG NA A B4 | KA MA A NA NA
TS WATFER J972 s 102 oy UL & Fass Fass Fass Fass
DI040 R T P& fd NA | =UCL | »UCL  *UCL | >UCL
NETD 20 1972405 110 €5 102 IC1 | Fass | Pass  Pass | Pass
RETD 20 JgrTs| a2 104 g8 §7 | Pass Pass Fass  Puss
EXL-1-INF 736 o052 1E] 116 id | 88 104 Fasz  Pass  Fass Fais
EXI=1=IMF=7 35 DIDX 0R21/05]  NA Py N& | WA | =UCL »UCL | *UCL  >LG
EXL-1-INF-735 110 oarz1ms| 119 10y ugq 108 | Faee  Pass | Faes  Fask
EXU-T-INF- 1318 02218 131 110 a2 WS | Fass  Pass | Pass  Pass
ELAMK, WATER DIOW CRZ1M6] MNA MA NA 1A FA, NA | MA A
EXL-1-EFF-1435 Uld1ms| 132 | 10 5 108 | Pose  Puss | Fas: | Fass |
EXL-1-IMF-1315 1:100 CAeMs)  1Z26 105 a4 102 Pess  Fass | Faes | Face
EXL-1EFF-1-35 DIOX G| MNA A T A MA, MA, MNA, MA
FXU-T-CIT-1635DI0X | Cgz1s|  MA NA NA ML HA M, TR M,
EXL 7 EFF 1RaR | caEmns] 118 e 107 105 | Pass | Fase | Pess | Pass
VSTD 10 COZ1708] 127 107 e 106 | Pass | Fass | Pass | Fass
DI 20 0S/215 MA A NA A HA MA HA HA,
BLANE WATER AS/Z2M5| 103 1601 gl 0 Pass Fers Pasg FaEr
VETD 20 NRG206) 108 104 ) e Pags | Hass Pass | Pags
HE DA 092205 112 102 03 | 0 | Sass | Pess | Pass | Mass
Bl AN<WATER DIOX 05225 HA MA M M MA M M M
21T 40 GEEE T P, B, M [ Ha M [
=X 1-E-F-1015 DIDX Q22205 WA [ MA NA HA M& HA A M
=X R1-C T-1215 DIOX 092210 HA MA N MA A R Na | NA
=¥ | FEF_1Z15 D 0K 0925705 MHA MA HA, MA NA | NA P& Py
EXIU-1-EFF 1215 0nEng | 14 02 =0 130 | Pass | “ass | Pass | Pass
EXI-1-IN 9215 12700 og2ains| 142 106 37 | 104 | Pass [ Pass | Pass | Pass
EXLF1-No Tank-1700 1:1000 | 0922/05 | 58 B5 35 28 | Pass [ <10 | Pass | Pess
EXU-T-INS 4702 1-00 2205 174 e[ 35 109 | Pass | Puss | Pass | Prsa
EXU-1-EFF-1 7004 0R2305| 118 i | DT Fass | Fass | Pass | Pase
EXLET-EFF-170LME DR/2205| 125 08 | 331 | 10« | Paaa | Pass | <« C_ | Pass

"Sueragpbs Com sounds.

b =1 2 Dichlzrosthara=-H {705 - 123 %)
B = 1. 2 0iluarsher oens | F506 « 15710

b = Tolesne- 0 a5 = 1105

Gt = &-Crnmedl ornoenzens (TE0% - 127%)

4ol 14

Inhin 1 Fage *
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KE LABS, INC.

Table 1: Analytical Run Seguence/Surrogate Percent Recoveries

Clienl. TIHUS

DrillertSamplor: Furfics

Analysi: Froch

Sibe; Forme- Ar=rcan
Bardlium

n-site Dates: V21,02
08/ 740015

Client Project Marsager. Paul Calligan

KE Laks Project Manager: e v Darcdol

KB Labs Froject No; 00-237

Matrin: Watar

Samplz ID Catc of Surragate ¥ Recovery Surragate Controd Limits
Anehvels s T 5% [ sv | s¢ | s [ &7 | 5 [ &5

EAU-1-2F=-1TC4MSD DRZ2I05| &7 | 107 0] 37| Poss | Pess | I'saa | Fass
EXU-1-NO TANK-1700 DIOX | DRWZ205| MA | HA HA MA M He | MA MA.
EXU-1-[NF-1707 1100 DIOX | DHZ205|  NA M& MNa_ | Ma M M | MA