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Jennifer Eberle
Alameda County Department of Environmental Health
I 13 I Harbor Bay Parkway, 2nd Floor
Alameda, CA 9450?-6577

January 30, 1996

Investigation Workplan
Former Shell Service Station
1230 14th Street
Oakland, Califomia
wrc # 204-4878-1300

Dear Ms. Eberle:

As required by Alameda County Department of Environmental Health (ACDEH), Cambria Environmental

Technology (Cambria) is submitting this workplan to complete a subsurface investigation at the site

referenced aboye on behalf of Shell Oil Company (Shell). Based on analytic results collected by Cambria

during a November 27 ,'[995 piping trench and tankpit soil sampling event, hydrocarbons are in soil beneath

the site. The objective ofthe proposed investigation workplan are to; 1) Define the horizontal and vertical

extent of hydrocarbons in soil and ground water in the vicinity ofthe former tankpit and pump islands; and

2) Install wells for future monitoring and remediation. To achieve these objectives Cambria recommends

drilling soil borings adjacent to and downgradient of potential hydrocarbon source areas and installing

ground water monitoring and remediation wells in selected borings. All work will be conducted in

accordance with the Tri-Regional Guidelines and pertinent state regulations including Title 23, Subchapter

16, Article 7 UST Closure Requirements. The site background and our proposed scope ofwork are presented

below.

Re:

. _ ;  , .  - l ]
l

' . 1

SITE BACKGROUND

Site Status: The site is currently occupied by a non-operating service station.

1991 Soil Borings.' In February 1991, I'ank Protect Engineering ('IPE) drilled soil borings SB-1, SB-2, and

SB-3 adjacent to the existing gasoline USTs. Maximum concentrations of 1,600 ppm total petroleum

hydrocarbons as gasoline (TPHg) and 18 ppm benzene were detected in the soil sample collected at 10.5 ft

depth in boring SB-3 located immediately downgradient of the gasoline UST tarkpit. A figure presenting

boring locations, boring logs, and analltic results are included as Attachment A.

I144 Sixty Fifth Street Suitc C Oakland, CA 94608 Fa.,r (510) 420-9170 Phone (510) ,120,0700
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1993 Tank Removal:

11 ppm benzene were detected in the soil samples collected from the gasoline tankpit. The soil sample

collected from the waste oil tankpit at about 8 ft depth contained 1,200 ppm TPH as diesel (TPHd) and 7,700

ppm oil and grease. Maximum concentrations of 13 ppm TPHg and 0.007 ppm benzene were detected in

the soil samples collected beneath the product dispensers. A figure and ana$ic results are included as

Attachment B.

.' On November 27. 1995. Cambria collected 8 soil

15.0 ft depth beneath the ends of the former gasoline tanks using a remote controlled backhoe.

Cambria also collected six soil samples beneath product piping removed by K.E. Curtis Construction Inc.,

ofCastro Valley, Califomia, the general contractor. Hydrocarbons were detected in all eight tank excavation

samples, atupto 5,600 ppm TPHg andT2ppm benzene. No TPHg were detected in four ofthe six product

piping soil samples collected. However,3,100 ppm TPHg and 30 ppm benzene were detected beneath tlte

southem pump island in sample T56-3.0 (Figure I and Table l). Since only 46 ppm TPHg and no benzene

were detected in adjacent sample TS5-2.5, the horizontal extent of hydrocarbons originating from the

southem pump island appears limited. No additional waste oil tankpit samples were collected because the

remote baokhoe could not reach as deep as the original soil sample collected by TPE. Sample locations are

shown on Figure 1 and analytic results for soil are summarized on Table l.

Ground Wuter: During the tankpit sampling completed on November 27, 1995 by Cambri4 sediments were

moist to wet at about l5 ft depth. Therefore, ground water is probably about 15 ft deep beneath the site.

Soil Lithologn: The site is underlain by silty sand and sandy silt of moderate estimated permeability to the

total depth explored during recent and historical investigations of about 20 ft.

PROPOSED INVESTIGATION SCOPE OF WORK

Soil Borings: To define the horizontal and vertical extent ofhydrocarbons in soil and ground water adjacent

to the former underground storage tanks and to assess whether the former pumps are a potential hydrocarbon

source, we propose drilling 6-8 soil borings near the former tanks and 2 borings near the pump islands.

Proposed boring locations are shown on Figure 1.

They also collected confirmation soil samples

each dispenser. Maximum concentrations of 18,000 ppm TPHg and
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Preparing a site safety plan and coordinating field activities;

Obtaining boring permits and notifuing Underground Service Alert of our drilling activities
to locate underground utilities at the site boundaries prior to drilling;

Drilling about eight soil borings to define the horizontal and vertical extent ofhydrocarbons
near the former tanks and existing pump islands;

Collecting soil samples at five ft intervals, at lithologic changes and immediately above the
water table and analyzing selected samples for TPHg/BETX and/or POG;

Collecting grab ground water samples from borings when possible and analyzing the
samples for TPHg/BETX and/or POG. No grab ground water samples will be collected
from borings that will be converted into ground water monitoring wells;

Installing ground water monitoring wells, SVE wells, and AS wells as appropriate;

Developing and sampling newly installed ground water monitoring wells, analyzing ground
water samples for TPHg/BETX and/or POG;

As described in the Standard Field Procedures in Attachment A, we will use a photoionization detector (PID)

and field observations to screen soil samples for the presence of hydrocarbons. We will continue drilling

until no PID or field hydrocarbon indications are detected. We may need to alter this sampling plan based

on field observations if it will provide better horizontal and vertical hydrocarbon definition. For example,

if hydrocarbons are detected in an initial boring, an additional boring may be drilled further from the

hydrocarbon source to define the horizontal extent ofhydrocarbons.

Selected soil samples will be analyzed for TPHg and benzene, toluene, ethylbenzene and xylenes (BTEX)

using EPA Methods 80151W8020. Soil samples collected near the former waste oil tank will be analyzed

for petroleum oil and grease (POG) by EPA method 5520 B/F. Cambria will attempt to collest grab ground

water samples from borings that will not be converted into ground water monitoring wells. The ground water

samples will also be analyzed for TPHg/BETX.

IMell Installation: Cambria will install ground water monitoring wells and/or soil vapor exhaction (SVE)

wells and air-sparging (AS) wells in the soil borings depending on the boring location and the hydrocarbon

concentrations detected. AS wells may also be used for future ground water sampling. Possible well

locations are presented on Figure 2.

Summary: The specific tasks for this investigation will include:

3 .

4 .

1 .

5 .

7 .

6 .
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Grouting the borings; and

After the analytic results are received, preparing a subsurface investigation report that, at
a minimum, will contain:

A summary of the site background and history;
Descriptions ofthe drilling and soil sampling methods;
Boring logs;
Tabulated soil and ground water analytic results;
Ana$ic reports and chain-of-custody forms; and
A discussion ofthe hydrocarbon distribution.

CLOSING

We appreciate this opportuniry to provide environmental consulting services to Shell Oil Company. Please

call ifyou have any questions or comments.

S incerely,
Cambria Environmental Technology, Inc.

/ ' -  , /  . /  t '

ty {:. - - r: t Z/L:' t:. t

David C. Elias
Project Geologist,

r't 4 / -

i l /  1+7-
Lk ( . rr '"-- *r'L'

,N. Scott Macl-eod, R.G.
/ Principal Geologist

cc: Jeff Granberry, Shell Oil Company

D:\PROJECT\SHELL\OAKLAND\WORKPLAN.WPD

Attachments: A - TPE Soil Borings
B - TPE UST Removal
C - Standard Operating Procedures

s\ ,/)
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ATTACHMENT A

TPE Soil Borings
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PROJECT NUMEER 15O SORING NO.  S8 -1

pROJECT. .NAME 1230  14 th  S t | . ee t .  Oak land .  CA PAG€

BY \ r .  v .  M.akov  i  c  h OAIE  2 /2 ! / 91  SURFACE ELEV.  17  F f

FEcovEEY 

l. 
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L I IHO-

GAIPHTC
D E S C R I P T I O N

1

I

a -

1 0

t l

1 ?

1 3

1 )

15

l 7

1 A

i a

\  AGGREGATE BASE:  SANOY GRAVEL (6W1 .  ye l low-  |
\  b .oHn,  ded iuo  to  coa.se .  d t lBp ,  no  odor .  

I

F I L L :  S T L T Y  s A N o  ( s P ) .  9 . e y  t o  b l 6 c k .  f i n e
to  med iun-g .a  ined,  med ium-deose.  damp.
gaso I  ine  odo | .  .

I
I

Fi I l :  As  Above.  |no t t led  b .own and b lue-
g .een.  gaso I  ine  odo l ' .

F iLL :  As  Above .  o l i ve -9ceen .  ve . y  dense  a t
1 O  f e e t .  n e d i u n  d e n s e  a t  1 5  f e e t .
gaso  I  i ne  o60 .  .

/  S ILTY  SANO (5P) .  o l i , ve -9 .een .  f i ne  t o  med iu t l l -
/  g r a i n e d .  m e d i u m  a l e n s e ,  s a t u a a t e d ,  s t l f f

/  s e a m  d l  1 7 . 5  f e e l .  g € s o l i n e  o d o . .

/  ,  B o . i n g  t e r m i n a t e d  a t  2 0 '

Bor ing  d . ' i l 1ed  r . i th  cont inuous- f I tgh t .  8 - tnch  O.  O- .

ho l loH-6 ten  auoe.s .  Sanp les  co l lec ted  in  a  2 -5- inch

O .  O ,  C a  1 1 f o . ' n  l a  S a m o I e c .
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FROJECT NUMBER 15O BoRING No.  S8-3

PBoJEcr  NAHE 1230 14 th  St .ee t_  oak land.  cA pAG€

BY J .  V .  M.akov ich  OAfE Z lTr lg r  SURFACE ELEV.  77  Fr

F€COV€AY
PET€IAA-

I lo.r

IELOlrS/Fl

9 - ! t
3.b  g

Lln€-

GFAPHI€

c0Lr|{fl
OESCRIPT ION

t . 5 l t , 5

t . 5 / t . 5

r . 5 / r . 5

3 a

65

!?

1 4

\ ASPHALT

AGGnEGRAIE SASE ANO FILL: GRAVELLY SANO (Spt
ye l l ow-bFown  f  j . . s t  3 - i nches .  t hen  g . -ey ,
f i ne  t o  coa .se -g l . a i ned .  . ed  b . i c k
f t . agmen ts .  danp .  s t . ' ong  gaso l l ne  Odo . .

SILTY SANO (SPl  .  o l i ve-gneen,  . f ioe  to
ned ium-9t .a ined.  dense.  d6mO.  -s tcong
gaso l rne  odor -  -

F ILL :  As  Above .  mo t t l ed  red -b r -oHn  and  g rey .
gaso l i ne  odo t - .  . . - ) ,

FILL: As above. b.-o!rn. | lr inon clay. ve..y
dense a t  tO fee t .  dense dnd s r tu .a ted
a t  1 5  f e e t .  g a s o l i n e  o d o . ' .

8 o r . i n 9  t e i ' m i n a t e d  a t  1 5 ' :  s a h o l e d  t o  1 6 . 5 ' .

nErahKi  Bo | . l . |9  dc l l led  r l th  codt inuous- f l i9h t .  e - tnch  O.  O. .

h o l l o H - s t e m  a u g e n s .  S a m p l e s  c o l t e c t e d  i n  a  2 . 5 - t n c h

O .  O ,  C a  I  t  f o . n l a  S a n p l e n .
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ra\ sEQUolA ANALYTTCAL
l-\ga-l 1900 Bales Avenue . Sulte LM . Concord, Calilornia 94520

eiEP 
(41s) os6.e6oo . FAx (41s) 6s6.e6ss

Feb 21. 1991
Soil
EPA 5030/8015/8020
102{534

Received: Feb 22, 199i
AnalFed: Feb 28, 1991

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EpA 801s/8020)

Sample
Number

r02.0534

102-0535

102-O536

102-0537

1024538

102{539

102{540

102{541

102{542

s8166.5

sBr.r0.$t r

sBl-r5-St6

sB26€.5

sB?-l0.$11

s82.r5.916

s836€.5

sBlr0.91t

sB}ts.9r6

SamFle
Deecription

LovMedium B.P.
Hydrocarbons

mg/kg
(ppm)

1 1

7.5

N.D.

1 .8

6.1

N.D.

1,600

2.4

Benzene
ms/ks
(ppm)

0 .014

0.15

2.1

. N.D.

0.062

0.038

18

0.31

Toluene
mslkg
(ppm)

0.37

0.50

1 .8

N.D.

n n2e

1 . 4

0.0054

98

0.21

Erhyl
Benzene
ms/ks
(ppm)

o.22

0.13

0.18

N.D.
j

0.035

0 .15

0.015

JC

0.064

Xylenes
ms/ks
(ppm)

1 .2

0.68

1 . 1
- - . " l J

0.034

0.082

0.80

0.034

4.6

190

0.35

Detectlon Umits: 1.0 0.00s0 0.0050 0.0050 0.0050

low to Modlum Eolllng Potnt lt/drocadons ara quantltated agaiost a gasolino standard.
Analylss roporlod !s N,D. w6ie oot present abor. tho stsl€d limit of det6c{ion.

.EQUOIA ANALYNCAL

644jWJ
klt* Manager 102053,1.TPE <l>



SEQUOIA ANALYTICAT
19OO Bal€s Avenuo . Suite LM . Coocbrd. Calitornia 94S2O
(4rs) 686.S600 . FAX (41s) 686.9689

2821 Whipple Road
Union City, CA 94587

John Mrakovich

Sample Descript:
Analysis Method:
First Sample #:

Soil
Caf ifornia LUFT Manual12/87
102.0534

Received:
Exracted:
Analped:

Feb
Feb
Feb
Mar

21,
22,
26,
m,

1 .

1991
1991
19S1

Sample
Number

102{534

102{53s

102-0536

102.0537

1024538

102{539

102-0540

102-0541

1024542

Sampte
Oescription

sBt{6.5

sBt-10.91|

sBl-t5.$.t6

sB2€€.s

s82.r0.911

sB2-15.916

sR366.5

sBlr0.9r r

sB9t5.$16

ORGANIC LEAD

Sample
Results

ms/kg (ppm)

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

" la-

Detectlon Umits: 0.005

AnaMo3 r6portod ar N.O. woro not presont abor6 lh! statod llmlt ol dotlclion.

1020a?r.TPE <2>
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Precision Envko<rrnenrol Anovicol bbo(doay
PEL f 93O81O4

TANK PRO:eECIT n{CINEJBRT!'G. INC.
Re: fr{enty tl,to 6oi1 sauplee for Gasoline/BTEX,

Grease analyseE!.

Proj ect nahe: gabe.k. Inc.
Proj ect number: 15OAO82593

Date sa$pled: Aug 25-26, 1993
Date extracted I Aug 27-30, 1993

RESI,ILTS!

SA}.IPI,E
I . D .

DS-2
DS-3
DS-4
DS-5
DS-5
s-1 r!45+€
s-2
s-3
s-4
s -5  ! .
s-6
s-?
s-s
s-9

t 3
.  2 . 0

1 . f ,
2-7
3 . 4

11
67

23OO
. ' 5 3 o' 4 0

1 . 4' lFoo
Lr+oo

. r.8poo .
, 6200''geo

950
. 3r5OO
qe0o

L .7
4Foo

2 t
N . D .

a 2 . 3 *

9 2 - O t
1 -  O

5o3oy'
8015

6a6olLne Die.sel Benzene Toluene Ethyl Total oil &
Bentel|e Xylenes crease

(ns/Ks) (Es/Ks, (us./Ks) (us/Kg) (uS/Ks! (uS/Ks) $slld.s,

Attn: Jeff
Diesel, and oll 6.

Project location: 1230 l4tl' st-

Date subnitted: Aug 2?, 1993
Date analyzed! Aug 27-3Or 1993

3 1 ,  1 9 9 3

aj , 1200 - '

' a . 9

5 .9
9 .4' 11

.15
a9

3200
7 6 ( } .

59
6 . 3 .

2300
16000
26000

4700
1400
1400
5100
7 LOO

5 . 5
7 0 0 0

290
N . t ) .

8 5  . 2 *

L2 31
6 . 1  i 1 8

16 47
1S 61
1A 64

11O 38p
35OO 13s0p

830 3100 .
. 66 290

e . ' .  25
2'IOO 10000

L8000 69000
3O0OO 11O0OO
t oooo 37(}t)(}

1600 5900
1500. s700
5900 22000
a200 31000

9 .5  2S
8000 30000

330  1300
II .  D. N. D.
83 .L t  9? .2 t

r  7700.

sP t - I . , 2 ,3 r4 *
5P1-5 r6 r7 rB*
*z - r - . 2 ,3 ,4 *
sP2-5 r  6 r  7.8 *
vsPc-1
vsw-1
vsw-2
Blahk
spiked. Recovery
Duplicate splked

Eecovery
Detection l.iuit
Method of
AnaLysi6

[ I .  D.N . D .
9 4 - 1 t

9 3 . 6 *
1 . O

3s5O I
8 0 1 5

N.D .
.  84 .  0 *

8 9 . 5 +  9 0 . 6 3
5 - O  5 , O

ao20 ao20

8 a - 4 *  9 8 . 7 t
5 . O  5 . O  1 0

5520
8 0 2 0  8 0 2 0  D & F

*coraBoEited 6oil sa$p1es.

({Sf

Hourot Co{trt ltdpitr+ c& 95035 40s-94&9636 40&94S9663



-1r'-,i l-Lr-. 5l:l_ .lo ,J LIJ: L,ll

PRIOffiET'V ENV[ffiOh8fu?ES€TAL LABS
Ptecisioo Erwironmeniol Amlyicol l,oborolory

PEf,, # 93o8r04.
sept€dter 02, 1993

TA$K PROTEcf, EI{GINEERTNG, INC.

Attn:  Jeff

Re: Five soil aanples for Cadmiuu ' Chroniun, Lead' Nlckel'
and zinc analyaes -

Project name: gabek, Inc-
Project Location: 1230 14ta st-
ProJect nurnber: 1504082693

Date sarlpled: Aug 25-26.1993
Date ej.tracted: Aug 31r 1993

RESULTS:

SAIIPL'E
I .  D .

cadniiin
(ns/Ks)

chrornirr:a l,e.ad. Niclcel zinc
(ng./Ks) (tlglKgl (!s/Ks). (ag/I(gl

Date sub'nitted: Aug 27. L993
Date analyzed: Aug 31. 1993

' ) !

s-1
s-z r''
E-6 ra
Ds-L /'/
DS-4 / .- a-, A

D I L \/"
Blank .

Detection
Iiait

Method of
Analysis

N.D--.

1 .0

7 1 9 0

1 . O 1 - O

7 520 ?950

} I .  D. 43 _'_2 35

/ .o
H . D .

o.5

5,t l .

47
N.D . r / '
N .D -L/ '

33,/'
l L . /

' : ) . t

} I .  D .

1 - O

7 420

?o
N.D .

fio
N . D .

7 1 3 0

176,( Horrlot court t{ilpihr, cA- 95035 Tet: 40S945-9535 Fax: 1t{t8€4&0653



r . . - t _ ,  r L r , -  : r t . r '  L U  : J r  r r _ . . L ' - .

CO}TPOI'ND NN{E CONCBITIRATION
( uslKs )

Attn: Jeff

t826s3Proj ect nutnber: 15OAC .

Date subtoitted: Aug 27, 1993

Detection liult: 5'o ug/Xg

SFIKE AECOVERY
(t)

trREORITV ESiVEffi€}ruruTENTAE- LAffi$
P(ecision Enironmerrlcl FaroVicol toborolony

PEI-  f :  93oa1o4
Irugust 3L, L993

TAI{K PROTECIT EI{GIITEERING ' INC'

Proiect naJue : ga-bek, Inc'

i,i"i""i locatlon: 1230 r4th st'. j-
sarnple J-D.:-'s-1 Lv1Afu- tU 42vl
Date sampl€d: AUg 25, 1993

oii" at*ivz"d: AuE 30, 1993

Method of AnalYsls: EPA ao].o'

crrloromethane
VinYI chlorlde
Bromoloethane
Chloroethare
lriclr lorof luoronetbane
1. ].-D iohloroethene
aettrv].ene ch]-or ide
i, z-ii"nror"ethene (TorAI;)
L, 1-Dich].oroettrane'
Ctrloroforu
1, 1, r-Trichloroetbane
carbon Tetrachloride
1, z-DichloEqethane
Trichloroethene
1,2-DichloroproPane
eiomodichloronethane
2-chloroethylvlnylgther
Tran6-1, 3-DictrloroProPene
cis- 1, 3 -DiclrloroproPene
1, 1. Z-IrLchloroethane
Tetrachloroethene
D ibr onoch lorouetb'ane
ctrlorobenzele
Brouroform
L, 1, 2 t 2'Tef,racltloroettlane
1 .3-Dlchlorobenzene
1 . 4 -Dichlorobenzene
X, 2-Dlchlorobenzene N.D .

N - O -
N . D .
N . D .
N . D .
$-q .
N.D.
t{ D.
N . D .
N . D .
N . D .
H . D .
N . D .
N . D .
N . D .

. - .  N - D .
-  N . D .

.  N . D .
! I .  D.
! I .  D .
N . D .
N . D .
l { . D -
N . D .
I I .  D.
N . D .
N - D -

9 1 .  6

87 .8

8 3  i S l t

a9 .2

101 .6

:-,:--

103 -8

Hourot court MIFilas. cA. 95035 Tet: 40+€4H6$6 Far: 4oa.04S'966:



CevteruR

ATTACHMENT C

Standard Operating Procedures



CnNAERIA

STANDARD FMLD PROCEDT]RE FOR MOMTORING WELLS

This document presents standard field methods for drilling and sampling soil borings and installing,
developing and sampling ground water monitoring 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 exhibit obvious
hydrocarbon or other compound vapor or staining, and to collect samples for analysis at a State-certified
laboratory. All borings are logged using the Unified Soil Classification System by a trained geologist
working under the supervision of a California Registered Geologist (RG) or a Certified Engineering
Geologist (CEG).

Soil Borins and Samolins

Soil borings are tlpically drilled using hollow-stem augers or push technologies such as the Geoprobe. Soil
samples are collected at least every five ft to chfiacterize the subsurface sediments and for possible
chemical analysis. Additional soil samples are collected near the water table and at lithologic changes.
Samples are collected using lined splitbarrel or equivalent samplers driven into undisturbed 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-apptoved detergent.

Samole Analvsis

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

Field Screening

One of the remaining tubes is partially emptied leaving about one{hird 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 volatile hydrocarbon vapor
concentrations in the hrbe headspace, extracting the 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 analvsis.
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Water Samnling

Water samples, if they are collected from the boring, are either collecled using a driven Hydropunch 6pe
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 labeled, placed in
protective foam sleeves, s0ored on crushed ice at or below 4€, and transported under chain-of-custody to
the laboratory. Laboratory-supplied trip blanls accompany the samples and are analyzed to check for
cross-contamination. An equipment blank may be analyzed if non-dedicated sampling equipment is used.

Groutins

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

MONITORING WELL INSTALLATION, DEVELOPMENT AND SAMPLING

Well Construction and Surveying

Ground water monitoring wells are installed to monitor ground water quality and determine the ground
water elevation, flow direction and gradient. Well depths and screen lengths are based on ground water
depth, occurrence of hydrocarbons or other compounds in the borehole, stratigraphy and State and local
regulatory guidelines. Well screens tlpically extend 10 to 15 ft below and 5 ft above the st4tic water level
at the time of drilling. However, the well screen will generally not extend into or through a clay layer that
is at least three ft thick.

Well casing and screen are 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 rirsed and graded sand occupies
the annular 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 secured by locking well-caps inside traffic-rated vaults finished flush with the ground
surface. A stovepipe may be installed between the well-head and the vault cap for additional security.

The well top-of-casing elevation is surveyed with respect to mean sea level and the well is surveyed for
horizontal location with respect to an onsite or nearby offsite landmark.

Well Develonment

Wells are generally developed using a combination of ground water surging and extraction. Surging
agitates the ground water and dislodges fine sediments from the sand pack. After about ten minutes of
surging, ground water is extracted from the well using bailing, pumping and/or reverse airJifting through
an educ[or pipe to remove the sediments from the well. Surging and extraction continue until at least ten
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well-casing volumes of ground water are extracted and the sediment volume in the ground water is
negligible. This process usually occurs prior to installing the sanitary surface seal to ensure sand pack
stabilization. If development occurs after surface seal installation, then development occurs 24 to 72 hours
after seal installation to ensure that ihe 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.

Ground Water Samnling

Depending on local regulatory guidelines, three to four well-casing volumes of ground water are purged
prior to sampling. Purging continues until ground water pH, conductivity, and temperature have stabilized.
Ground water samples are collected using bailers or pumps and are decanted in0o the appropriate containers
supplied by the analytic laboratory. Samples are labeled, placed in protective foam sleeves, stored on
crushed ice at or below 4€, and transported under chain-of-custody to the laboratory. Laboratory-supplied
trip blanks accompany the samples and are analyzed to check for cross-contamination. An equipment blank
may be analyzed if non-dedicated sampling equipment is used.
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