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Dear Mr. Peacock:

On behalf of Ms. Barbara Jean Borsuk and Ms. Sheila Siegel, Cambria Environmental Technology,
Inc, (Cambria) has prepared this subsurface investigation report for the above-referenced site. The
work described in this report was required by the Alameda County Department of Environmental
Health (ACDEII) and conducted as outlined in Cambria's March 9, 1999 Investigation anrl
Remediation Workplan (Workplan). A site summary, the investigation and well installation
procedures and results, conclusions, and Cambria's recommendations are presented below.

SITE SUMMARY

Site Description

Sile Use & Incation: The site cunently operates as a commercial parking facility in downtown
Oakland, Califomia (Figure 1). The immediate area use is mixed residential and commercial. The
nearest surface waiers are Lake Meffitt, located approximately one third mile east of the subject site,
and the Oakland Inner Harbor, located approximately one mile south of the subject site.

Hldrogeology: Sands and silty sands underlie the site to the total explored depth of 30 ft below
ground surface (bgs). Groundwater is present at a depth of approximately 20 feet.

Groundwater Flow Dbection: Based on depth-to-water measurements made on June 23, 1999 by
Blaine Tech Services of San Jose, California, groundwater flows away from the site towards both
the north and south.

Adjacent Potential Hydrocarbon Sources,' The subject site is located imme.diately adjacent to 142
Harrison Street, where two USTs were closed in place (Figure 1). Ia addition, a Chevron service



CAMBRIA
Mr. Peacock

September 7, 1999

station located at the intersection af 14th and Harrison Streets, downgadient of the subject site, has

had a confirmed gasoline release and conducted subsurface remediation.

Site Background

July 1990 through May 1993 Soil Boring Investigatinns.' kr July and September 1990, Subsurface
Consultants of Oakland, Califomia installed eight soil borings near the waste oil storage area, the

hydraulic lift area, and the gasoline tank area. Nine soil samples were analyzed for petroleum

hydrocarbons. In January and February 1992, RGA Envitonmental Consulting of Emeryville,

California installed twentythree soil borings near the same areas and analyzed twenty-nine soil

samples for petroleum hydrocarbons. In May 1993, I-evine-Fricke, Inc. (Levine-Fricke) of
Emeryville, California installed two soil borings near the gasoline tank areas and analyzed six soil
samples for petroleum hydrocarbons.

November and December 1993 Tank Removal: In November and December 1993, Levine-Fricke
removed four underground storage tanks (USTs) from the site. Two 1,000-gallon, single-walled,

steel, gasoline USTs were locate.d under the sidewalk on Harrison Street (Figure l), with gasoline

dispensers located about 20 ft east of the USTs. Two additional steel single-walled, waste oil USTs,
each approxinntely l,O0Ggallons in capacity, were located in the basement of the garage near Alice

Street. In addition, three hydraulic lifts, one vault, one sump, and associated piping, were excavated
and removed from the site. A total of approximately 240 cubic yards of hydrocarbon-impacted soil
were removed from the three areas.

August 1994 Subsurlace Investigotion.' In August 1994, Levine-Fricke conducted a subsurface
investigation to assess the extent of hydrocarbons in soil and groundwater. Three soil borings were

installed and the borings were converted into groundwater monitoring wells (MW-l, MW-2, and
MW-3).

July 1995 Subsurface Investigalion: In July 1995, Cambria conducted a subsurface investigation
to further define the extent of hydrocarbons in soil and groundwater. Cambria drilled I 2 soil borings
collecting either soil or groundwater samples from each boring. Up to 84,000 ppb TPHg and 9,600
ppb benzene were detected in the groundwater samples and up to 350 ppm TPHg and 4 ppm benzene
were detected in the soil samples.

Aagust 1996 SoiI Vapor Extraction Test: ln August 1996, Cambria conducted a soil vapor
extraction test on existing groundwater monitoring wells MW-l and MW-2. TPHg concentrations
in soil vapor ranged from 2,600 to 3,100 pafis per million - volume (ppmv) in MW-l and from
22,000 to 28,000 ppmv in MW-2. The highest benzene concentration was 590 ppmv from MW-Z.
Results of the test suggested that the subsurface consists of moderate permeability rnaterials such
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as sands and silty sands, and that soil vapor extraction could effectively remove hydrocarbons ftom

the subsurface soils, with an estimated radius of influence of44 feet.

October 1996 Subsurface Investigation: In October 1996, Cambria 
"ondo"iJd 

an additional

subsurface investigation to further define the extent of hydrocarbons in soil and groundwater. Five

soil borings were installed, and three of the borings were converted to monitoring wells MW4, MW-

5, and MW{. Two additional angled borings were drilled to assess the impact of hydrocarbons from

two closed-in-place tanks located directly upgradient of the site.

Qaarterly Groundwater Monitoring: Groundwater samples have been collected from monitoring

wells MW-I, MW-2, and MW-3 since January 1994, and from wells MW4, IvtW-5, and MW-6

since October 1996. The current ACHCSA approved monitoring protocol consists of measuring

depth to water in all wells on a quarterly basis and sampling monitoring wells MW-l, MW-2, MW4,

and MW-5 quarterly.

INVESTIGATION AND REMEDIAT]ON WELL INSTALLATION

PROCEDURES AND RESULTS

Consistent with the March 9, 1999 ACDEH-approved Workplan, Cambria installed four remediation

wells and drilled two exploratory soil borings at the site. Cambria collected soil samples from all

six drilling locations and collected grab groundwater samples from the two exploratory soil borings.

The remediation well and soil boring locations are shown on Figure l. Remediation well VES-I was

installed adjacent to the former gasoline pumps. Remediation well VES-2 was installed adjacent to

the southemmost former site UST. Remediation well VES-3 was installed between the southemmost

former site UST and the former fuel pumps. Remediation well VES4 was installed adjacent to the

northemmost former site UST. Soil borings CB-l and CB-2 were drilled 10 ft and 20 ft,

respectively, south-southwest of the abandoned USTs at 1424 Harrison Street.

Select soil samples collected from each soil boring and grab groundwater samples collected from

CB-l and CB-2 were analyzed for TPHg, BTEX, and MTBE. Soil samples were selected for

analysis based on field indications of possible petroleum hydrocarbon content.

Cambria investigation and remediation well installation procedures are surnma.rized below. The City

of Oakland excavation and obstruction permits and the Alameda County Public Works Agency well

permits are included as Attachment A. Boring logs and well construction diagrams are included as

Attachment B. The analytical laboratory report is included as Attachment C. Cambria's standard

field procedures for soil borings and remediation well installation are included as Attachment D.
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luly 22 and 23 , 1999 .

Cambria geologists Robert W. Schultz and Jacqueline Jones conducted the
field activities under the supervision of Registered Geologist David C. Elias
(No. 6584).

City of Oakland Excavation/Encroachment Permit No. X990&88, City of
Oakland Obstruction Permit No. O8990385, and Alameda County Public
Works Agency Well Permit No. 99WR1 11 (Attachment A).

Gregg Drilling & Testing, Inc. (Gregg Drilling) of Martinez, Califomia
(C-57 License No. 485165).

Hollow-stem auger (HSA) for VES-I through VES4 and hydraulic-push
for CB-1 and CB-2.

Z-30.5 ft (Attachment B).

Soil samples were collected every 5 ft and near the water table ftom VES-I
through VES4. From CB-l and CB-2, soil samples were collected
continuously. Soil samples were logged and classified according to the
Unified Soil Classification System (Attachment B).

Groundwater was encountered in all borings at approximately 20 ft bgs.

Four wells were conshucted.

VES-I though \rES-4 are co-axial air sparging and vapor extraction wells
(Attachment B). The sparge points were constructed using l-inch diameter
schedule 40 PVC well casing with 0.020-inch slotted well screen, and
Montercy ll2ll2 sand. Due to flowing sands, sparge points for wells VES-2
and VES-4 were installed in a natural sand pack. Filter cloth was used to
cover the sparge point screens in these wells. The vapor exffaction wells
were constructed using 3-inch diameter schedule 40 PVC well casing with
0.020-inch slotted well screen, and Monterey #2112 sand. Each well has a
two ft thick surface bentonite seal and a 5-t ft thick bentonite seal between
the sparge and vapor well casings, and was grouted with Portland type VII
cement,

Soil Boring and Femediation Well Construction Specifications

Drihing Dates:

Personnel Present:

Permits:

Drilling Company:

Drilling Methods:

Number of Borings: Six.

Boring Depths:

Soil Sampling:

Depth to lUater:

Remediation Wells:

WeIl Materials:
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Cambria screene.d the wells to allow air sparging beneath the water table
and vapor extraction above the water table. Sparge points for VES-I
through VES-4 are screened ftom approximately 28 to 30 ft bgs. Vapor
extraction wells in VES-1 through VES-4 are screened from approxirnately
5 ro 20 ft bgs (Attachment B).

Gregg Drilling stored the soil cuttings generated during drilling on site
pending disposal. The stockpile was underlain and covered with visqueen.
Following profiling of chemical concentrations, Altamont Landfill &
Resource Recovery Facility of Livermore, California, accepted the soil for
reuse as Class II Cover soil. Altamont's profile number for this soil is
53865800.

Investigation Results

Select soil samples collected from borings CB-l, CB-2, and VES-I through VES4 were analyzed

for TPHg, BTEX and MTBE. Grab groundwater samples collected from CB-l and CB-2 were also

analyzed for TPHg, BTEX and MTBE.

Soil Analytical Resz&s.' Maximum hydrocarbon concentrations of 7,600 ppm TPHg and 150 ppm

benzene were detected in the 25 ft bgs soil samples from \rES4 (Table l). Elevated hydrocarbon

concentrations were also detected in soil samples collected from depths of 20 to 25 ft bgs in borings

VES-I, VES-2, and VES-3. Hydrocarbon concentrations attenuate rapidly above and below 20 to

25 ft bgs.

Petroleum hydrocarbon concentrations of 1,500 ppm TPHg and 2.3 ppm benzene were detected in

boring CB-l at 24 ft bgs. Approximately l0 ft south-southwest of boring CB-I, maximum

hydrocarbon concentrations of 4.8 ppm TPHd and 0.006 ppm benzene were detected in CB-2 at

24 ft bgs. Carnbria also analyzed soil samples collected from depths of 10 to 20 ft bgs for TPHg,

BTEX, and MTBE. No petroleum hydrocarbons were detected in soil samples collected from depths

of 20.0 ft bgs and less.

Grounilwater Analytical ftesulls.' Grab groundwater samples collected from CB-l and CB-2

contained TPHg concentrations of I 10,000 ppb and 4,700 ppb, respectively (Table 2). The samples

fromCB-l and CB-2 also contained benzene concentrations of 1300 ppb and 2l ppb, respectively

Since wells VES-I through \rES4 are vapor extractiorvair sparging wells, the wells were not

developed or sampled.
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coNcLusloNS

Soil analytical results for sampling locations VES-I tkough VES4 suggest that outside of the

former tank and fuel pump areas, elevated hydrocarbon concentrations are limited to depths of 20

to 25 ft bgs. This depth range conesponds with the expected historical range for site groundwater

depth.

Soil analytical results for sampling locations CB-1 and CB-2 suggest that gasoline that leaked from

the former UST located in front of 1424 Harrison Street did not disperse more than 5 to 10 ft

laterally in vadose zone soils. This soil data completes definition of the southwestern la0eral extent

of hydrocarbons in vadose zone soils. Therefore, the hydrocarbons detected in the 24 ft soil samples

and the groundwater samples collected ftom CB-l and CB-2 are likely the result of groundwater

transport. In addition, the historical detection of elevated hydrocarbon concentrations beneath the

former USTs at the subject site and the closed-in-place USTs at 142 Hanison Street indicate that

both sources may have contributed to the hydrocarbons detected in groundwater.

RECOMMENDATIONS

As prescribed by State UST Cleanup Fund guidelines, Cambria recommends preparation of a bid
package to solicit cost proposals for installation and operation of a site remediation system. At least

three bids from eligible firms must be considered at this time. Following the bid selection, the

installed soil vapor extraction system should remediate residual hydrocarbons detected in soil and

groundwater in the vicinity of both former UST locations.
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CLOSING

If you have any questions or comments regarding this report or future site activities, please call
Robert W. Schultz at (510) 420-3341 or David C. Elias at (510) 420-3307.

Sincerely,
Cambria Environmental Technology, Inc.

ELl U
Robert W. Schultz
Senior Staff Geologist

T

///tu,*.-J y'/uu,o
David C. Elias, R.G.
Senior Geologist

1 - Vicinity Map
2 - Soil Boring and Remediation Well Location Map

1 - Soil Analytical Data
2 - Groundwater Elevation and Analytical Data

A - Well Permits
B - Boring Logs and WelI Construction Diagrams
C - Analytical Laboratory Report
D - Standard Field Procedures for Soil Borings and Monitoring Wells

Mark Borsuk, Esq., 1626 Vallejo Street, San Francisco, CA 94123-51 16
I-eroy Griffin, Oakland Fire Services Agency, 505 l4d Sfeet, Ste. 510, Oakland , CA946l2
Mark Owens, SWRCB Clean-Up Fund, P.O. Box 944212, Sacramento, CA94U4:ZI2O

H:\SB-2004\Onkl- 188-Borsuk\.Remediatiotr w€ll tnstallation\nstalkeport.\,Jpd

Figures:

Tables:

Attachments :

No.6584
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EXCAVATION PERMIT

CITY SUSINTSS TAJ( '

ATTENTION:

l) srd! hw .quiret lhri bc cmhc.orlow nq c.lt )tndarsr'd se,aic. *n,fUs,tna6@ii! pcfor cxc.rvrriog. Thi! Fcit i' nor v.!d uutc!s {ptic6r b! 'caud s
io{uitv ilcdtifiqtim [u!'b.' i$r.d by usA. Thc usA klcphGc rgrtc.r 

" 
r1**, 

"1-"1jryt*gorJND 
sERvrcE ALERT (usA) f --

a !E hours prior to startins work, You prusr ceudol zss-3dsr T9)SCITEDULE AN INSpEcrtoN.
x=t>------

OWNEn/BUILDER

I hctEby rffr6rr I & crcnpt ft6 th. Cookrcrod! Lic.arc l-rc, for 6c fonn'irg Hroo (Sca. ?81,5 Bu!id6! rod Prsf6tic. Codd Any city or c@n!y which r{ric!. pi.Eir ta
ce!EUct'dcr'i09.w.'dcdolish'orEpd!ny!uucErE,P.iof!oit!bd@c.'iLoGqui'c!6crP|ic!a|f6!uchP€tditloflortbEd$!.o.dt!|thoi.liccog€dpunulbf

Pmvirioo! of lhc Coltactot't Lic.arc Lw Cblpt r 9 (c@.l|cir8 r,i6 SGc. ruq of Divilid 3 of tbc Bulircrr |!d F ofclrid! Cod., o( tb! ho b .rcmpr ttcrrfroo lad tlo ba!i! fo. 6
dhgcd .xcdplion. Ary viohlio oa Sccrim ?Ct 1.5 by |dy .ppliclrt for r pcnnit !ubj€!& Oc |Pplidlt to I civil padty of ro. Eorc tr o t500): }
O I, r! rn owocr of ltc prqcny, or Ey c@ploycrt wi6 {/€r! .! ihcir loL c(nprasti6, a,ill do tlo wort, ed rh. drcB|rc i! ra inradd or otcrrd for !.I€ (S.a. 7Ot4, BrBidcat
klfcrtknt Cod4 Thc Cmrlcior't Lic.a.t lrw docr ool rpply !o r[ owrsr of prop€rty ir,bo buildr or inprsvcr tbcr€m, .!d who dc. rl|{h work hilr&lf or through hir oqd cdpkrc!,
Ftvidcd thd $|ch it4rovcs.at! ltr no. h&odrd o. atrlr€d for dc. If hwcvcr, 6c buildiog or iop.ovcoccr ir rld c/i|[b .oo yc!. of cdplclioo, t[c o!,&rbuldcr wiu hrc th!
hrd.a of proviry lha hc did not build or isprovc for rb. puryot! of !!k) .
ol..!gv,DErofthcp'E'p.Jty.'dGrcmptfr@lhcadeR{uir€sa6of6c!bovcdu.!o:(l)IEinp.ovi'toyp.ioc;Palp|&cofG!id!irc€ot!ppurt.l6c4th'r0o,(2)thGwofkwi
bcPc' forEcdpr iot to!a lc. (3) thrvoresidcdbhcr. ! id.$cfo] lbc12oootI !p. io. tocGoPt. t iodof thcwort , 'nd(4) I t 'vcmtcl r imcdcrc{rpt i@oo| i i ! rubdiv i ! i . 'n6dF
fiuctrrts EorE lhrn 6tc durirg lry rhr.r-y€rr pcriod. (Scc. 7044 Bo!i!€!t lnd Profclsioor Cod€).
O I, owo.r of ttc pr.p.rty, rB €rclu!ivcly cotnclirg wi6 Uc!d!cd csbrcto6 lo cor!rc! 6o p.oi..t, (sc. 7044, 8u!idrs! .!d Prof.rri6! Cod!: Tho Coot$.tor'! Licar. t"rw
doc|!o(tpPtyl,ouootcrofpropc'tywhobuild,o.imPr<'v6t!.'E<[,Edwhocmln'tf.3!chprojccF{,ili|cootr&tor(!)lic€$.dpuEu$tiothccodt'rc!or,!c6!chw).
O I .o a&mfl uadcr stc4. , 8&9C for 6i! rclrs

WORI'ER'S COMPENSATION

o t hc.Cly |fit6 tbd l h|vc. c.nifrltc of coolcd !o 3.lt-in!urE, or r c€rtifc ofr,vorlc.'r coop$dm t!!urucc, or r cftiJicd ca?y rhsrcof (scc. 3700, t !bor Codo).

Polisy ll Coop|ly Nmc

o t ccdir ltd h t[c Pctfor6roc. ofl[€ wort ft wticb thi. pcrait i! ilsucdi I lbrll noa cmgloy 0!y F..@ i! &I dt|nro 8 to b.cooc {rbjcca to &p Wortcr'! Compco!!rion hw3
of Csliforan (oot tr4uircd for wo* vr.lucd rt op huudrd dollri3 (Slm) or lc!3).

2'? /f f

TO EXCAVATE IN STREETS OR OTIIER, SPECIFID WORK

SIIB ADDRESS/LOCANON

,/
z+I{OUR EMERCENCY PHONE NIJMBBR
(Pctdit ool v.lid ri ilt i|!2itHour oumbcr)

CIVIL
ENGINEERIN

t f'11; ryar _t/

NOTICE TO APPUCANT: If, firr E|tirg thi! Cdtitic{. of 8x.dpli6, you ltdrld bcc@G lubjccl l,o 6o Wo(tq/r Codp.aadoo proviliodr of tr! L.bo' Codq you oult foihwith
.@Ply wilh tuch proviti.as or rtir pqdt rhrlt bc dccod sotcd. Thir FrEit ir ir!|r.i pur$rd ro.[ prsvilioor of Tillc 12 Grpirr 12.12of 6! O.fbd Mudicipd Codr. Iri,
faL! up@ rtc crp.s!! cdditio th.! 6c pqmiu.c lbrl bc f.pc.liblc fo( rI chid rad lilbilitic! uirirg or& of work pcrfomtcd u[&. thc
Pcfad6cobli8tticnri./itbrc'pcctto!!'t.lo!hl.tcc.Thopcfoii&c'hdl,udbyrcc?troccoflhcp!nni!rgrrc!!odrf6d,id,'o'ify'nvo|trdholdb|'o!6c
[dcEPloy*''fm!od!gd!'t&y&ddl$it',chio!'orrcli6!b.!0ght!yuyPcGoofo'o.o!ccou!tofraybodilyhju.i.{di!.t!6orilb6sofd.o{ciopcrt.,'!!td/orPr
!U!t | idcdot . ' i r i !8bl tccoo'h,ct i6of thcwortP€' fom./u!d!r l tcPctdi ior inc6!cq&sc.ofpor6i&€' t f ! i lu . ! roPo' foni6.obl i8r t ic i r ! ! . i6 tuP.ct to!EEct '
r€{bit i! void 90 diyt frod (hc &G of i'l|l,!cc rdl€.!! .o cxi.d3kr ir trlEr.d bt 6c Dinctor of thc Offic. of PlllriDg |!d Suifdilg,

t hcr€by rtrIt! undtr provi.ioor of Cttpt r 9 of Diviliod I of tbc 8uliocrr rnd Prof.lrioo! Cod! ,!d dy lic.alc i! io fuU forcc |!d cffc4 (if cootrtctor), lhtt I h c !t!'
tti! pcrldt

,^dr/ l9./-w-.v.r- €t . .r ,{  /ot\

d lh.t ttrc $ovg irforordoq;t rr . |!d corttcr urdcr pq qofbw.

z_ 2---
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ATTACHMENT B

Boring I-ogs and Well Construction Diagrams



Combrio Environmentol Technology, Inc-'| 144 - 65th St.
Oqklond, CA 94608
Telephone: (510) 420-0700
Fox:  (510)  420-9170

BORING/VVELL LOG

BORINGi/WELL NAME CB.1

ORILLINGSTABTED 23-Jul-99

ORILLINGCOMPLETED 23.Jul-99

wELL DEVELOPMENT DATE (YIELD)---:V\

GRoUND SURFAGE ELEVATIoN 35.00 tt above msl

TOP OFCASING ELEVATION @
SCREENED INTERVAL

oEPTH To WATEF (Fitst Encountered) 2o.o tt (23-Jul-99) V

CLIENT NAME

JOB/SITE NAME

LOCATION

PROJECT NUMBER

ORILLER

DRILLING METHOO

AORING OIAMETER

LOGGED BY

1432 Hardson Street

Oakland, Calilomia

540-0188
creoq Dril l inq
Hvdraulic Dush

R. Schultz
BEVIEWEO BY D. El ias. RG# 6584 DEPTII TO WATER (Sralic) N A Y

| ocated l0' south-soulhwest of VES-2.



Csmbrio Environmentol Technology, tnc,
I 144 - 65rh Sr.
Oqklond, CA 94608
Telephone: (5,|0) 420-0700
Fox: (510) 420-9170

Borsuk

BORINGAA/ELL LOG

BORING/WELLNAME CB-z

DRILUNGSTARTED 23.Jul-99

OFILUNGCOMPLETED 23.JUI.99

WELL DEVELOPMENT DATE (YIELO)-.!4

GROUNO SURFACE ELEVATTON 35.00 ft above msl

ToP oF CASING ELEVATIoN Not Surveved

SCREENEO INTERVAL

DEPTH TO WATEF (Fhst Encountered) 20.5 tt (23'Jul'99) Y

CLIENT NAME

JOB/SITE NAME

LOCATION

1432 Har.ison Street

Oaktand. Calitornia

PROJECTNUMBER 540.0188

Greoq Drillinq

DRILLING METHOO HvdTaulic DUsh

BOBING DIAMETER 2"
LOGGED BY
REVIEWED BY

J. Jones
D. El ias, RG# 6584 _ DEPTH TO WATER (Statlc) N A t

FEMARKS Local€d 10' soulh-southwest of CB-1,



CLIENT NAME

JOB/SITE NAME

LOCATION
PFOJECT NUMBER

DRILLER

ORILLING METHOD

BORING OIAMETEB

LOGGED BY

Combrio Environmenlql Technology, Inc,
I 144 - 65rh Sr.
Ooklqnd, CA 94608
Telephone: {510) 420.0700
Fox: (510) 42O-917O

Eorsuk
'1432 Harrison Street
Oakland. Califomia
540-0188

Greqq Dri l l inq

Hollow-slem auqer - 'Flhino' Rio

R. Schullz

BORING/VVELL LOG

BOBING/WELL NAME
DRILLING STARTED

VES.1
23-.lrrl-9C

DRILLINGCOMPLETED 23'Jul-Sg

WELL DEVELOPMENT DATE (YIELD)._34

GROUND SURFACE ELEVATION 35.00 tt above msl

TOP OF CASING ELEVATION Not Surveyed

SCREENED INTERVAL VEi 5'- 20'bos;AS; 28'- 30'bos _
DEPTH TO WATER (Flrct Encountered) 19.3 ft (23'Jul-99) g

REVIEWEO BY

REMARKS

D. Elias. RG# 6584 DEPTH TO WATER (Sratlc)

Hand auoered to 5' bds: located in Darklno faclliiv drivewav. 30' from sidewalk.
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Por{and Type
vtl

Bentonite Seal

Monlerey
sand #Zl2

< 3'-diam.,
0.020- Slotted
Scfredule 40
PVC

< Bentonite Seal

< l '-diam,,
0,020'Slqtt€d
sch€dule 40
PVC

Bottom ol
Borlng @ 30.5
tl

SW

SM

SW

\COICBEIE /
sANo with sill: (SW): dark brown; medium donse;
damp; 14% silt, 86% fine lo medlum grained sand; no
plasticity; high eslimated permeablllly.

dark yellowish brown (l0YR4/6),

Sllly-sAND-; (SM); grey mottled bro,'vn; medium den6E;
damp; 5% clay, 25% sill, 70% line to medlum grained
saod; low plasticity: firoderate to hlgh eslimated
permeability.

SAdq; (SW); greyish brown; dense; damp; 10% silt,
90% lin€ to msdium grained sand; no plasticity; high
estimated permsability-

v
@ 20' - wet.

@ 25' - grey; m€dium deose; 5% sill, 95% line lo medium
orained sand-

@ 30'



CLIENT NAME

JOB,/SITE NAME

LOCATION

PROJECT NUMBER

DRILLEF

DRILLING METHOD

BORING DIAMETER

LOGGED BY

Combrio Environmenlol Technology, Inc-
I i 44 - 65rh Sr.
Ooklond, CA 94608
Telephone: (510) 420-0700
Fox: (5 | 0) 420-91 7O

BORING/VVELL LOG

BORINC'WELLNAME VES.2

DRILLING STABTED

oRILLINGCOMPLETED 22.Ju1.99

WELL DEVELOPMENT DATE (YIELD)__]4

GROUNO SURFACE ELEVATION 35.00 ft above msl

TOP oF CASING ELEVATION Not Suweved

SCREENEO INTEFVAL VE: 5' - 20' bos: As: 27.5' - 29.5' bqs

OEPTH TO WATER (Flr6t Encountered) 20.0It (22-Jul-99) Y
NAt

1432 Harrlson Skeet

Oakland. Califomla
540-0188

Greso Drillino
Hollow*tem auqer - 'Rhino' Rio

REVIEWED BY

REMABKS

R, Schultz
D- Elias. RG# 6584 DEPTH TO WATER (Sra c)

Hand au.tered to 5' bosr located in sidewalk in front ot Aulo Radio Headquatterg.
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Poriland Type
vtl

Bentonlte Seal

Monlerey
Sand *412

< 3'dian.,
0.020" Slotted
Schedule 40
PVC

< Bentonite Seal

< Native Soil
F l '-diam.,

0.020" Slotted
I Schedule 40
I PVc witn Filter

I clorh
I
I Bottorn of
I Bo.ing @ 30 ft

SW

SW

@
damp; 14% sill, 86% fine to medium grained gravel; no
plasticily; hlgh estimated pemeability.

@ 5' - dark yellowish brown (10YRIV6); dense.

@ 10' - dark greenish grey (Gley 3/1); dense.

SAN9; (SW); dark gr€enlsh grey; dense; damp lo
moist; 10"/" silt, 90% flne to medium grained sand; no
plasticity; high eEtimatad permeability.

v
@ 20' - w€t.



CLIENT NAME

JOB/SITE NAME

LOCATION
PROJECT NUMBER

DRILLER

DRILLING METHOD

BORING DIAMETEH

LOGGEO BY

Combrio Environmentol Technology, Inc.
I 144 - 65lh Sr.
Ooklond, CA 94608
Telephone: (510) 420-070O
Fox: (5'f O) 420-9170

Borsuk

BORING/WELL LOG

VES-3

N A Y

1432 Harrison Street

BORINGYWELL NAME

DRILLING STARTED

Oakland. California DRILLINGCOMPLETED 23-Jul-99

WELL DEVELOPi/rENT DATE (YIELO)__!4

GROUND SUBFACE ELEVATION 35.00 ft above msl

TOP OF CASING ELEVATION Not Surveved

SCREENED INTERVAL VE: 5'- 20'bos; AS: 28''30' bqs -
oEPTH TO WATER (Flrst Encountered) 20.0 ft (23Jul-99) Y

540-0188

Greaq Drillinq

Hollow-stem auoer - 8-61

REVIEWED BY

R. Schultz

D. Ellas. RG# 6584 OEPTH TO WATER (Slatlc)

Hen.l rrtorreri ro 4' bds: located in oarkino lol near Auto Radio Headouarters.



CLIENT NAME

JOB/SITE NAME

LOCATION
PROJECT NUMBER

DBILLER

DRILLING METHOD

BORING DIAMETER

LOGGED BY

Combrio Environmenlol Technology, Inc.
i 144 - 65th Sr.
Ooklond, CA 946O8
Telephoner (510) 420-0700
Fox: (510) 420-91 7O

BORINGMELL LOG

BORING/WELLNAME VES-4

oRILLINGSTARTED 23.Ju1.99

DRTLLINGCOMPLETED 23-Jul-99
WELL DEVELOPMENT OATE (YIELO)--J4

GROUNO SURFACE ELEVATION 35.00lt above msl

TOP OF CASING ELEVATION Not Surv€ved

SCREENED INTERVAL VE: 5'- 20'bss: AS: 27'- 27'bos -
OEPTH TO WATER (Fi6t Encountered) 20.0 fl (23-Jul-99) Y

N A t

1432 Harrison Slreet

Oakland, California

540-0188

Greqq Drillino

Hollow-slem auoer - 'Rhino' Riq

REVIEWEO BY
R. Schultz
D. El ias. RG# 6584 DEPTH TO WATER (Static)

Hand eUaered to 5'bas: locaied in sidewalk near DouolavAlrioht site boundary,



ATTACHMENT C

Analytical Laboratory Report



S. I I t0 znd Av€nue South, #D7, Pachem, CA 94553-5560

4$ McCAMPBELL ANAIYTICAI INC. I relephone : 92s-798-t620 Fax e25-7e8-r622
G I http:/livww.mccampbell.com E-mail: main@mccampbell.com

Cambria Environmental Tecbnology Client Project ID: #540-0188;
Borsuk

Date Salf,.ple& 07/22/99

11.[4 656 Street, Suite C

Oaklan{ CA 94608

Datr, Received: 07126/99

Client Contact Bob Schultz D ̂ te Exllaatad:. 07 | 26/ 99

Client P.O: Date Analyzed: 07 D6/99

Dear Bob:

Enclosed are:

1). the results of 22 samples &om your #540-0188; Borsuk projecl

2). a QC report for the above samples

3). a copy ofthe chain ofcustody, and

4). a bill for analytical services.

All analyses were completed satisfactorily and all QC samples were found to be within our contol limits.

If you have any questions please contact me. McCampbell Analytical Laboratories stives for excellence in

quality, service and cost. Thank you for your busiuess and I look forward to wc,rking with you again.

yows trg!,

./-/ /
Edward Hamiltou, Lab Director



!. I I l0 2nd Avenue Soutfi" #D7' Pacheco' CA 94553-5560

d NAcCetWgELL ANALYTICAL INC. I Telephone :92s-7e8-r62o Fax i 92s-7e8-r622
G I htQ//www.mccampbcll.com E-mail: main@mccampbell.com

Cambria Environmental Technolory

I l.t4 656 Steet, Suite c

Oaklan4 CA 94608

Client Project ID: #540-0188;
Borsuk

Date Sampled: 0782199

Date Received: 07/26199

Client Contact: Bob Schultz D^te Extra(,'edi 07 D6-07 /30/99

Client P.o: Date Analyzd: 07D6-07 /30199

Gasoline Range (CGCI2) Volatile Hydrocarbons as Gasoline*, with Methyl tert-Butyl Etber* & BTEX*
EPA rtretllods 5030, nodilied 8015- and 8020 or 602: Califomia RWOCB (SF Bav Reqion) melhod GCFID(5030)

tab ID Cfent ID Matrix TPHG)- MTBE Benzene Toluane Ethylben-
ZENE

Xylen€s % Recovery
SuIIoeate

r5999 vEs-l-t6.5' S ND ND ND ND ND ND I  l 0

16000 vEsl-21.5'. S 5600,a ND<IO 59 400 75 370

16002 vEs-t-30.5' S ND ND ND ND ND ND 100

16005 vEs-2-16.5' s ND ND 0.018 ND 0.050 98

16007 vEs-2-26.5' S 4300,a ND<l0 J J 260 't4 3 1 0 I  l 6

16008 vEs-2-10.0' ND ND ND ND ND ND 97

l60 l  t vEs-3-t5.5' e 1.3 ,a ND 0.01I ND ND 0.0t0 t06

t60t2 vEs-3-20.5' S 2l00,bj ND<IO ND<o.50 oo 56 280 t05

16014 YES-3-30.5' s 1.4,a ND 0.062 0.25 0.039 0. t6 95

16017 vEs4-16.5', s ND ND ND ND ND ND 109

160!9 vEs4-25', s 76(D,a t50 490 170 u0 l  l 8

16020 vES4-30' ND ND ND ND ND ND 103

16023 cB-t-10.0' s ND ND ND ND ND ND 98

16025 cB-l-t6.0' S ND ND ND ND ND ND 109

Reponing Limit uulcss
othorwise stated; ND

m€irls not deteotod abovc
thc rspo(ing limit

w 50 ug/L 5.0 0.5 o 5 u-) 0.5

s 1.0 rl8/ke 0.05 0.005 0.005 0.005 0,005

i water and vopor sa.nples are rcported in ugn. wip€ ssmples in ugiwipe, soil and sludg€ samples in mP&& and all TCLP and SPLP exbiscts
in ugL

' cluttcGd chronatograq sample p€ak caelu€s with surrog8ts pcak

'Ihe following descfiptions of fie TPH d[omarogram are cursory in mtui€ ard Mccarnpb€ll tualyllc8l is not rEsponsible for their

interprctation:-a) unmodifigd or wcakly modified gssolin€ is significant; b) hcqvicr gasoline range oompounds arc signific&(aged
gasoiinc?); c) li;hter gssolirc range compounds (rhc most mobile taction) alc signific{q d) gasoline rangc qornpourds hsving brodd

ifnomaro!.qlfti"'p"of.iare signifi;nt; bioiogically alter.d gslolinc?; c) TPH pdtern tha! do€s not appcar to bc derived ftom gcoline (?): 0
one to a few-isot*ed peaks pre,sent; g) stondy agcd gasolinc or di€6cl range compounds aI. significst h) liShter thsn wster imrniscible
shecn is orcsrnt: il tiquid $EtrrDle that contaiis greater thon -5 Yol.'/o sedirn€nt; j) ng r€..gni?4Ie partem

DHS Cenification No.



[ | I l0 2nd Avcnue souttl #D7, Pachcco, CA 94553-5560
d NAcCeNApgELL ANALYTICAL INC. I rerephone: e25-7s8-t620 Fax e25-798-r622

E I htto://www,mccemnbell.com E-mail: main@mcc{rnpb€ll.com

Cambria Environmental Technoloey client project ID: #540{188; I 
Dat€ Sampled: 072?99

Borsuk I Date Received: o?12619911,14 65' Street, Suite C

Oaklan4 CA 94608 Client Contact Bob Sch tz Date Extracted: 07D647 80199

Client P.O: Date Amlyzed: 07 D647 80/99

Gasoline Range (C6-Cl2) Volatile Hydrocarbons as casolitre*, with Methyl tert-Butyl Ether* & BTEX'&
EPA methods 5030. modified 8015. and 8020 or 6021Califomia RWOCB (SF Bav Resion) melhod CCFID(5030)

Lab ID Client ID Matrix TPHG)- MTBE Benzene Toluene
Ethylben

-zene Xylencs % Recovery
SurIosate

16026 cB-1-
20.0' s ND ND ND ND ND ND tt2

t6029 cB-2-
t2.0' s ND ND ND ND ND ND 95

16030 cB-z-
15.0' s ND ND ND ND ND ND l 0 l

r603r cB-2-
20,5' s 4.2j ND ND 0.010 0.007 0.025 109

16032 cB-2-
24.0' s 4.8j ND 0.006 ND o.v26 0,030 t02

16033 cB-t-w w I10,000,4hi ND<000 1300 16,000 2't00 t2,000 108

16034 cB-2-W' 4700,4i ND<50 a l t3 170 I  l 0

r 60344 cB-r-
24.0' s 1500,a ND<2 6.8 12 )6

Reporting Lirdt unless
other.ris€ stated; ND
medE not detectcd
abov€ the rcporting

limit

w 50 rglL 5.0 0.5 0.5 0.5 0.5

s 1.0 ng/ke 0.05 0.005 0.005 0.005 0.005

* ryater srd valor samples aI€ ieported in ug1l4 $/iFe samples io ug*ipe, soit srrd sludgp sampl€s in mgttg, ond s TCL? {d SPLP Fxtads
in ug/L

I clutlercd chrcmalogram; slmplc pcrk coclutca with sunogstc pcak

*lhe following desoriptions of the TPH chromatogram .re cursory irl nahr€ and Mccalnpbell Andytiotl is.lot responsible for theit
in&rpratation; a) u[modified or veaHy modified gGolin€ is significadi b) hcevicr gasolin€ range compounds sre signifiosnf(agcd
gsoline?); c) lighter gasoline range compounds (the mo6t mobile fra.tion) rre siBnificaoq d) gasolirc tange compounds hsving b.oad
ohromdogmphic peaks are significrnt; biologcally altered gssolin.?; e) TPH pattem fiat doei not appcar to bc derived from gasoline (?); 0
on to a few isolated p€aks prsent; g) strongly oged gasoline or di€sel ronge compou[ds arc signiliconq h) light€r han vater immisoiblc
sheen is orcsent: i) liouid samDlc that contsins ercatcr lhan -5 vol. 9o sedimertl i) no rcaacni?tblc Dattem.

DHS Certification No. t644 /4 Edr.vard Hamilton. Lab Director



McCAMPBELL ANALYTICAL INc.
110 2nd Ayenue South, #D?, Pacheco, CA 94553

TeIq 925-79&16?0 Fax: 925-798.1622

QC REPORT FOR FT!'DROCARBON ANAI,YSES

Date :  o7  /25 /  99-O ' t  /26  /  99 Matrix:

ConcentratLon
sample
(#1s450)  MS

(uglL)

MSD

* Recovery
Analyte

TPH (gas)
Benzene
Toluene
Ethyl Belzene
xylenes

0 . 0  L o ' t . 4
0 . 0  9 , 9
0 . 0  l _ 0 . 1
0 . 0  1 0 . 3
0 . 0  3 0 . 8

1 0 5  . 4

1 0 . 0
? n  1

1 0 0 . 0
1 0 . 0
1 0 . 0
1 0 . 0
3 0 . 0

: I 0 7 . 4  1 0 5 . 4  L . 9
9 9 . 0  9 6  . 0  3 . 1

1 0 1 . 0  9 8 . 0  3 . 0
1 0 3 . 0  1 0 0 . 0  3 , 0
L 0 2 . ' 7  1 0 0 . 3  2 . 3

TPE (d iese l ) 0 , 0 1'7L7 7 643 7 5 0 0 r o2

TRPI{
(o i l  c  g rease)

2 1 0 0 0  2 ! 4 0 0 2 3 7  0 0 9 0

* Rec. - (l|6 - Sad|pl€) / anourt spiked x 100

RPD ! (lls - MSD) / (Ms + t{SD) x, x 100



McCAMPBELL ANALYTICAL INC.
1 I 0 2nd Avenue South, #D7, kcheco, CA 94553

Tele: 925-798-1620 Fa:: 925-?98-1622

QC REPORT FOR }IYDROCARBON ANAI,YSES

Date : 0 7  / 2 5 / 9 9 - o 7  / 2 6 /  e e Matrixr SOUr

Concentration (mg/kg)
sample

fi+096r.7) MS MSD

t Recovery
Analyte Amount

Spiked

_l
I

2 . 0 3  |TPH (gae )

Toluene
Ethylbenzene

0  . 0 0 0  2 . L 6 2
0 . 0 0 0  0 . L 9 6
0 . 0 0 0  0 . 7 0 4
0 . 0 0 0  0 . 2 0 6
0 . 0 0 0  0  . 5 9 8

o  . 2 L 2
o  , 2 2 0

o  . 6 4 4

ao7
9 8

1 0 3
1 0 0

ro1

t L 0
L r 2
1 0 7

0 . 5

'7  .5
8 . 4

TPE (d iede l )

TRPH
(oi1 and grease)

3 1 8 3 0 0 1 0 5 1 0 5

0 . 0 2 1 . 0 2 0 . 8 1 0 1  1 0  3

i Lec. - (!|S - Banple) / amormt spikeal x !00

RPD * {l'ls - tlsD) / (us + ltlsD} x2 x 100
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ATTACHMENT D

Standard Field Procedures for Soil Borines and Remediation Wells



CAMBRIA

STANDARD FIELD PROCEDURES FOR SOIL BORINGS

This document describes Cambria Environmental Technology's standard field methods for drilling and
sampling soil borings. These procedures are designed to comply with Federal, State and local regulatory
guidelines. Specific field procedures are summarized below.

Obiectives

Soil samples are collected to cha.racterize subsurface lithology, assess whether the soils exhibit obvious
hydrocarbon or other compound vapor odor or staining, estima0e ground water depth and quality and to submit
samples for chemical analysis.

Soil Classification/Logging

All soil samples are classified according to the Unified Soil Classification System by a trained geologist or
engineer working under the supervision of a California Registered Geologist (RG) or a Cenified Engineering
Geologist (CEG). The following soil properties are noted for each soil sample:

. Principal and secondary grain size category (i.e. sand, silt, clay or $avel)

. Approximate percentage of each grain size category,
' Color,
. Approximate water or product saturation percentage,
. Observed odor and/or discoloration.
. Other significant observations (i.e. cementation, presence of marker horizons, mineralogy), and
. Estimated permeability.

Soil Boring and Sampling

Soil borings are typically drilled using hollow-stem augers or hydraulic push technologies. At least one and
one half ft of the soil column is collected for every five tt of drilled depth. Additional soil samples are
collected near the water table and at lithologic changes. Samples are collected using lined split-barrel ot
equivalent samplers driven into undisturbed sediments beyond the bottom of the borehole. The verticaL
location of each soil sample is determined by measuring the distance from the middle of the soil sample tube
to the end of the drive rod used to advance the split barrel sampler. All sample depths use the ground surface
immediately adjacent to the boring as a datum. The horizontal location of each boring is measured in the field
from an onsite permanent reference using a measuring whe€l or tape measure.

Drilling and sampling equipment is steam-cleaned prior to drilling and between borings to prevent cross-
contamination. Sampling equipment is washed between samples with trisodium phosphate or an equivalenl
EPA-approved detergent.
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CAMBRIA

Sample Storage, Handling and Transport

Sampling tubes chosen for analysis are trimmed of excess soil and capped with Teflon tape and plastic end
caps. Soil samples are labcled and stored at or below 4{ on either crushed or dry ice, depending upon local
regulations. Samples are transported under chain-of-custody to a State-certified analytic laboratory.

Field Screening

One of the remaining tubes is partially emptied leaving about one-third ofthe soil in the tube. Th€ tube is
capped with plastic end caps and set aside to allow hydrocarbons to volatilize from the soil. After ten to fifteen
minutes, a portable photoionization detector (PID) measures volatile hydrocarbon vapor concentrations in the
tube headspace, extracting tie vapor through a slit in the cap. PID measurements are used along with the field
observations, odors, stratigraphy and ground water depth to select soil samples for analysis.

Water Sampling

Water samples, if they are coltected from the boring, are either collected using a chiven Hydropunch type
sampler or are collected from the open borehole using bailers. The ground water samples are decanted into
the appropriate containers supplied by the analytic laboratory. Samples are labele4 placed in protective foam
sle€ves, stored on crushed ice at or below 4C, and transported under chain-of-custody to the laboratory.

Duplicates and Blanks

Blind duplicate water samples are collected usually collected only for monitoring well sampling programs, at
a rate of one blind sample for every l0 wells sampled. Laboratory-supplied trip blanks accompany samples
collected for all sampling programs to check for cross-contamination caused by sample handling and transport.
These trip blanks are analyzed if the irtemal laboratory QA/QC blanks contain the suspected field
contaminants. An equipment blank may also be analyzed if non-dedicated sampling equipment is used,

Grouting

If the borings are not compl€ted as wells, the borings are filled to the ground surface with cement grout poued
or pumped through a tremie pipe.

Waste Handling and Disposal

Soil cuttings from drilling activities are usually stockpiled onsite on top of and covered by plastic sheeting-
At least four individual soil samples are collected from the stockpiles for later compositing at the analytic
laboratory. The composite sample is analyzed for the same constituents analyzed in the borehole samples. Soil
cuttings are transported by licencad waste haulers and disposed in secure, licenced facilities based on the
composite analytic results.

Ground water removed during sampling and/or rinsale generated during decontamination procedures are stored
onsite in sealed 55 gallon drums. Each drum is labeled with the drum number, date of generation, suspected
contents, generator identification and consultant contact. Disposal of the water is based on the analytic results
for the well samples. The water is either pumped out using a vacuum truck for hansport to a licenced waste
treatmenVdisposal facility or the individual drums are picked up and ttanspoded to the waste facility where
the drum contents are removed and appropriately disposed.
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CAMBRIA

STANDARD FIELD PROCEDURES FOR REMEDIATION WELL INSTALLATION

This document presenm siandard field methods for drilling and sampling soil borings and installirg
remediation wells. These procedures are designed to comply with Federal, State and local
regulatory guidelines. Specific field procedures are summarized below.

SOIL BORING AND SAMPLING

Obiectives

Soil samples are collected to characterize subsurface lithology, assess whether the soils exhibl
obvious hydrocarbon or other compound vapor or staining, and to collect samples for analysis at
a State-certified laboratory. A11 borings are logged using the Unified Soil Classification System
by a trained geologist working under the supervision of a Califomia Registered Geologist (RQ
or a Certified Engineering Geologist (CEG).

Soil Boring and Sampling

Soil borings are t'?ically drilled using hollow-stem augers or push technologies such as ttp
Geoprobe. Soil samples are collected at least every five ft to characterize the subsurface sedimenb
and for possible chemical analysis. Additional soil samples are collecoed near the water table ald
at lithologic changes. Samples are collected using lined split-barrel or equivalent samplers driven
into undishrrbed sediments at the bottom of the borehole.

Drilling and sampling equipment is steam-cleaned prior to drilling and between borings to prevent
cross-contamination. Sampling equipment is washed between samples with trisodium phosphate
or an equivalent EPA-approved detergent.

Sample Analysis

Sampling tubes chosen for analysis are trimmed of excess soil and capped with Teflon ape ard
plastic end caps. Soil samples are labeled and stored at or below 4€ on either crushed or dry ice,
depending upon local regulations. Samples are transportd under chain-of-custody to a State
certifi ed analytic laboratory.

Field Screening

One of the remaining nrbes is partially emptied leaving about one-third of the soil in the tube. The
tube is capped with plastic end caps and set aside to allow hydrocarbons to volatilize from the soil.
After ten to fifteen minutes, a portable photoionization detector (PID) measures volatik
hydrocarbon vapor concentrations in the rube headspace, extracting the vapor through a slit in the
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CAMBRIA
cap. PID measurements are used along with the field observations, odors, stratigraphy ad
groundwater depth to select soil samples for analysis.

Grouting

If the borings are not completed as wells, the borings are filled to the ground surface with cemed
grout poured or pumped through a tremie pipe.

REMEDIATION WELL INSTALLATION

Well Construction

Remediation wells are installed for soil vapor exfiaction (SVE), groundwater extraction (GWE),
oxygenation, air sparging (AS) and for vapor monitoring (VM). Well depths and screen lengths
will vary depending upon several factors including the inteoded use of ttre well, groundwat€r
depth, occurrence of hydrocarbons or other compounds in fie borehole, stratigraphy and State ad
local regulatory guidelines.

Well casing and screen are typically one to four inch diameter flush-threaded Schedule 40 PVC.
Screen slot size varies according to the sediments screened, but slots are generally 0.010 or 0.020
inches wide. A rinsed and graded sand occupies the aonular space between the boring and the well
screen to about one to two ft above the well screen. A two ft thick hydrated bentonite seal
separates the sand from the overlying sanitary surface seal composed of Portland type I,II cement
Well-heads are typically connected remediation piping set in trafnc-rated vaults finished flush with
the ground surface. Typical well screen intervals for each type of well ate as follows:

SVE Wells: SVE wells are screened in the vadose zone [argeting horizons with the highes
hydrocarbon concentrations. SVE wells are also occasionally screened as concurrent soil vapcr
and groundwater extraction wells with screen interval above and below the water table.

GWE t$ells: Groundwater extraction wells are typically screened ten to fifteen ft below the firs
water-bearing zone encounrcred. The well screen may or may not be screened above the wats
table depending upon whether the water bearing zone is unconfined or confined.

Oxygenation llells: Oxygenation wells are installed above or below the water table to supply
oxygen and enhance naturally oecurring hydrocarbon biodegradation. Oxygenation wells installd
in the vadose zone typically have well screens that are two to ten feet long and target horizons wiffr
the highest hydrocarbon concentrations. Oxygenation wells installed below the water tabb
typically have a two foot screen interval set ten to fifteen ft below the water table.

AS WeIIs: Air sparging wells are installed below the water table and typically have a two foct
screen interval set ten to fifteen ft below the water table.
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CAMBRIA
VM Wells: Vapor monitoring wells are installed in the vadose zone to check for hydrocarbm
vapor migration during air injection. The wells are typically constructed with short screens tr
target horizons through which hydrocarbon vapor migration could occur. These wells can also
be constructed in borings drilled using push technologies such as the Geoprobe by using norF
collapsible Teflon tubing set in small sand packed regions overlain by grout.

Well Development

Groundwater extraction wells are generally developed using a combination of groundwater surgiry
and extraction. Surging agitaies the groundwater and dislodges fine sediments from the sand pack
After about ten minutes of surging, groundwater is extracted from the well using bailing, pumping
and/or reverse air-lifting ttuough an eductor pipe to {emove the sediments from the well. Swging
and extraction continue until at least ten well-casing volumes of groundwater are extracted and the
sediment volume in the groundwater is negligible. This proeess usually occurs prior to irntalling
the sanitary surface seal to ensure sand pack stabilization. If deyelopment occurs after surface seai
installation, then development occurs 24 to 72 hours after seal installation to ensure that tle
Portland cement has set up correctly.

All equipment is steam-cleaned prior to use and air used for airJifting is filtered to prevent oil
entrained in the compressed air from entering the well. Wells that are developed using air-lift
evacuation are not sampled until at least 24 hours after they are developed.
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