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Environmental Health

Re: Shell Service Station
wrc #204-6852-0703
1285 Bancroft  Avenue
San Leandro, California 9457f,
WA Job #81 -423-01

Dcar Mr. Miller:

This  le t ter  descr ibes Weiss Associates '  (WA) f i rsr  quar ter  l99 l  act iv i t ies at  thc Shel l

serv ice s tat ion referenced above (F igure l . )  This  s tBtus repor t  sat is f ies the quar ter ly  repor t ing

requi rements out l ined in  our  February 23,  1990 workplan,  and prescr ibed by Cal i forn ia

Adminis t rat ive Code Ti t le  23 Waters,  Chapter  3,  Subchapter  16,  Ar t ic le  5,  Sect ion 265.d.

Included below are:

Descript ions and resul ts of  act iv i t ies performed in the f i rst  quarter 1991, and

Proposed work for the second quarter 1991.

F I R S T  Q U A R T E R  I 9 9 I  A C T I V I T I  E S

During this quarter,  WA:

Col lected ground water  samples f rom the one s i te  wel l ,

Measured the ground water  depth and determined the ground water  e levat ion,

Analyzed the ground water samples ond tabulated the analytic results and

Evaluated the s i te  for  a sampl ing f requency modi f icat ion.

Fax:415-547-5043 Phone: 415-547-5420

A Drrision c,al! luaTie, ra Associaf€s /nco..tofr lPd
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Ap r i l  I  I ,  l 99 l

These activities are described below.

Ground Water Samol ine

WA collected ground water samples from one monitoring well on Viarch ?, l99l4s part

of the quarterly ground water monitoring program at Shell Service Station WIC #204-6852-0103

in San Leandro, Cal i fornia.

Sampling Personnel: WA Environmental Technician Paul Cardoza

Monitoring Well Sampled: MW-l (Figure 2)

Method of Purging llell: Dedicated PYC bailer

Volume of llater Purged Prior to Sampling:

.  Wel l  Mw-l  was purged of four wel l -casing volumes, about 42 gal lons.

Method of Collecting Ground Water Samples:

. Drawn through the sampling port on the side of the dedicated PYC bailer

Methods of Containing Ground Water Samples:

40 ml glass volat i le organic analysis (VOA) vials,  preserved with hydrochlor ic acid
and packed in protective foam sleeves for total petroleum hydrocarbons as gasoline
(TPH-G) and benzene, ethylbenzene, toluene, and xylene (BETX), and halogenated
volat i le organic compound (HYOC) analyses

1000 ml amber glass bottles for total petroleum hydrocarbons as diesel (TPH-D)
analysis

Al l  samples were refr igerated and transported under chain-of-custody to the analyt ical

laboratory.



wElssAssocrArEs ]/lAMr. Lowell Miller
Apr i l  I  I ,  l99 l

Water Samples Transported toi

Nat ional  Environmental  Test ing, Inc.  (NET) Paci f ic,  Santa Rosa, Cal i fornia,  and
were received on March 8. l99l

Quali ty A s suranc e / Quali ty C ont ro l:

A travel blank was submitted for analysis.

An equipment blank was not necessary because a bai ler is dedicated to wel l  MW-1.

Water sample col lect ion records and chai  n-of-custody f  orms are included in Attachments

A and B, respectively.

Ground Water Elevat ions and Flow Direct ion

The depth to water was measured in MW-l on March 7, 1991. The ground water
elevat ion increased l .9 l  f t  f rom the previous quarter.

. Based upon the topographic gradient, ground water probably flows westward.

Depth to water measurements and ground water elevat ions are presented in Table l .

Chemical  Analvses

The Ground Water Samples were Analyzed for:

.  TPH-G by modif ied EPA Method 8015,

TPH-D by modi f ied EPA Method 8015,

BETX by EPA Method 602, and

HVOCs by EPA Method 601.

The laboratory analyzed the samples on March 13, 14, and 17,1991. The resul ts are

prcsented in Table 2 and the analyt ic reports are included in Attachment B.
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Discussion of Analytic Results of Ground Water for this Quarleri

. No BETX were detected for the third consecutive
xylenes from the December 1990 sampling.

quarter  other  than 0.035 ppm

. The TPH-G concentration decreased from the previous quarter to the lowest
concentration detected since sampling began.

Samolins Freouencv Modification

WA has developed cr i ter ia  to  determine when the ground water  sampl ing f requency can

be modi f ied for  ground water  moni tor ing programs (At tachment  C) .  Based on these cr i ter ia ,

WA recommends modifying the sampling frequency of well MW-l as shown in Table 3. Subject

to your  approval ,  WA wi l l  in i t ia te th is  program dur ing the ncxt  quar ter ly  sampl ing,  scheduled

f o r  J u n e  1 9 9 1 .

ANTICIPATED WORK FOR SECOND QUARTER I99I

Unless you do not agree with our recommended future sampl ing frequency, WA, on

behalf  of  Shel l  Oi l ,  does not plan to col lect  ground water samples for the one wel l  at  th is s i te

or perform other investigation activities. We plan to sample ground water again in September

l99l  and submit  a sampl ing report  by Octobcr 31, 1991.
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We ftust that this submittal satisfies

Eric Anderson if you have any questions.

TJF/JPT:Jg

E: \ALL\SHELL\100\.l23QMAP1.wP

Attachments:

wElssAssocrAr's l/lA

your  requi rements.  P lease contact  Tom Fojut  or

Si ncerely,
Weiss Associates

'ih,tt'r"vta+ 
f,ry*-

Thomas J. Fojut 
-

Geologis t ,

?4-E
P. Theisen, R.G.
Project Hydrogeologist

Figures
Tables
A - Water Sample Col lect ion Records
B - Analyt ic Report  and Chain-of-Custody Form
C - Sampl ing Frequency Modif icat ion Cri ter ia

S taf f



WEISS aSSOCr,{TES

Figure l. Site Location Map - Shell Service Station WIC #204685207, 1285 Bancroft Avenue,
San Leandro, California



WEISS ASSOCIAfES

Figure 2. Monitoring Well Location - Shell Service Station WIC #2M-6852-0703,1285 Bancrof! Avenue,
San Leandro, California
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TABLE l. Ground Water Elevation Data, Active Shell Service Station WIC #204-6852-0703,
1285 Bancroft  Avenue. San Leandro. Cal i fornia

Wel l  ID Date

Top-ol-Casing
Elevat ion

(f t above msl)

Depth to
Water
( f t )

Ground Water
Elevat ion

(f t  above msl)

MW-l 03/ r3/90
06/ 12/90
09/t3/90
12/  r8  /90
03/07 /91

42.6s
43.t4
44.7 |
45.23
43.32

23.64
23 . r  5
21 .58
21.06
?2.97

66.29
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r.vErss Assoc/ArEs l/lA

TABLE 3. Modifications to
#204-6852-0703-

Ground \Yater Sampling Schedule,
1285 Bancroft  Avenue, San Leandro,

Shell Service Station, WIC
California

Wel l  ID

Current
Sampling
Frequency

Recommended Future
Sampl ing Frequency

Rationale for Recommended
Sampl ing Frequency

MW-l Quarterly Semi-Annual ly Source area well; stable hydrocarbon
concentration for five quarters



WEISS ASSOCTATES

ATTACHMENT A

WATER SAMPLE COLLECTION RECORDS



Job Namc ln4::k1k;u!b-L Job Numbcr 1?/- // ] i -, .1,r . ln i t ia ts  ZG .
(M = Moni tor ing Wcl t )

Samplc Point  Dcscr ip t ion
Loca t ion
WELL DATA: Deprh to Warer r ' ' ;  t I  f  t  (q6i i i 'pumping) Dcpth to Product -__5_ ft.

well Depth ,t l*?fia (spec) wett ,9ep-th.,i'4. ) 4 ft(sounded) Well Diamctcr iz. i1
Heightof Watcr in C*ing /5,44 i. = volumc /O.11 

-eil.

// Casing Yolumcs to be Evacuatcd. Total to bc cvacuated /,/. Er' gaL
EVACUATION METHOD: Pump +* and typc Hose # aDd typc -

Evacuation Time:

WATER SAMPLING DATA
Wct l  Namc , ' /4 :z /  '  /

Producr Thickness

Calibration: 4.0 -_ 7.0
Measured: SC/pmhos pH

wassAssocrA'Es l/lA
Datc -.: ,/ 7.''.-/ z Timc of Sanrpt lng /#. f?

Ini t ia l

Bailer+ and type J "" 2l,/,a,d/._ Dcdicatcd ,, (y/N)
Other -

Total,Evacation Timc :da*;qJ4l 
"inTotal Evaiuatcd prior to Sampling 42. D Ba;.

Evacuation Rate 
'.-f 

/ gal. per minute

. Formular /Conicrriotlr

r'=. wcll ndiu in ft.

h = ht of r.rt!. col in It.

vol. in cyl. = ,rrzh

7,1A Arlltt3

V2" calins = 0.163 gal/ft

V3" ca.ring = 0.367 gal/ft

V{' casirg = 0.653 Aalft
V4.5" carirg = O.E26 grl/ft

V5" ca:ing = l.a? gallft

V8 casing = 2.61 g l l t t

Volume Evacuated (9a1.)

Depth to Water during Evacuation
Depth ro Warer at Sampling !?.3 / tt. lf, I I l lme
Evacuated Dry? y'Lz After - gal. Timc -
80% Recovcry
96 Recovery at Sample Timc Time

CHEMICAL DATA: Meter Brand/Number

10.0
Time

- , '

SAMPLE: Color  T,
Descr ip t ion of  mat ter  in  samole:

# o f
Cont.

J

---F-
n

Sample
ID

cont., volz' Fil3 Ref 4
Tvpe'

Prcservative
(specify)

Analyt ic
Merhod

Turn5 LAB

TPP bO/

I Sample Type Codes: W = Water, S = Soil, Describe Oth€r
uontain€r Type Codes: V = VOA/Teflon Septa, p = plastic, C or B = Ctear/Bro*n Clags, Describe Orher

- Cap Codes PT = Ptastic, T€non i in€d;
2 = Volume percontaine.; 3 = Fitrercd (V/f),  r  = Refr ireratcd (y/N)
i l_r.rmaround [N = Normar, w = r *""i,n= ru,."i, iiciii-i"i"irii'ADDITIONAL COMMENTS, CONDITiOI,IS.-FNCjh'ilf r.,IS,

F:\ALL\ADMIN\FOttMs\wATSAMp.wp
o W€iss Associat€3 January 23,  r99O



WATER SAMPLING DATA
Wcl l  Namc
Job Name .s r../'. <,..",."*;.l7"ti[ffi of  5:  mpl  ing

wEssessocr/uEs l/lA

tn i r ia ls  11-

(M = Mon i tor ing Wcl l )
Samplc Point  Dcscr ip t ion
Locat ion

Depth (o Water -_ f t  Gtat ic,  pumping) fr .
Prod

Evacuation Time:

Iritial

i lcr# and type - Dcdicatcd\ -

Stop
Start

Wcl l  Diamctcr- ln

8a l .
Totaf  to  bc cvacuated _ gal .

ose # and type
Y/N)

Total E
Total E
Evacuat ion

Depth to Water during Eyacuation

80% Rccovery =
96 Rccovery at SarDple Time

CHEMICAL DATA: Meter B[dtrd/Number

gal.
gal .  per  minute

Formula!/Con?.rriirnr

r = vell railiu. in ft.

h = ht of rr'.i.r col itl lt-

vol. in cyl. = *rztr

?.{8 ssl/ft3

V3' casirs = o.s67 gal/ft

V{" c.lios = O.G53 sd/ft
V{.5' cs6i.rS = O.a26 grt/ft

V6" casins = l-17 gavtt

V8 casinE = 2,61 sal/ft
Cal ibrat ion:
Measured:

4 n,/ 1

Sc/rrfihos pH
/

10.0
T"C Time Volumc Evacuated (gal.)

rme

# o f
Coot.

Cont.- volz' Fil3 Ref 4
Tvpe'

)
4.?/- 2 / q/* taa,./ /1,t y

Sample
I D

Preservative
(specify)

./rzz t

Analyt ic
Method

f,lo4 f 2/5 /9dJb

Turns LAB

n/ 4/tT ,na4{'a-

I Sample Type Codes: W = Water, S = Soil, Desc.ib€ Other
uontarn€r ' l -ype Codes:  V = VOA/Tenon Septa,  p = plast ic ,  Cor B = Clear/Brown Cla3s,  D€scr ib€ Oth€rCap Codes: PT = plastic, T€flon lin€d:

2 =_volume perronlainer; 3 = Filtcrcd (V7ny; r = Refrirerat€d fylNt5. J:u.j'3r_olnd lN = Normat, w = r *".1, n = rn r,",.,'iioiiii"l,.irii'A D DITIo N A L coMM ENTS, CoN D ITI oNis,-Fnd"riiTvrs,

o Weiss Associates January 23. 1990
F:\ALL\ADMIN\FoRMs\wATSAMP.wP
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ATTACHMENT B

ANALYTIC REPORT AND CHAIN.OF.CUSTODY FORM



I ilT
@

NATIONAL
ENVIRONMENTAL
TESTING, INC.

NET Pac i l i c ,  Inc .
435 Tescon i  C i rc le
Santa  Rosa,  CA 95401
Te l :  (707)  526 '7200
Fax:  (707)  526-9623

Tom Fojut
Wej.ss Agsociatea
55OO shellmound st-
Emeryvil le. cA 94608

Date :  O3-22-9 f
NET Cl ien t  Acc t .  No:  L8 ,09
NET Pac i f i c  Log No!  6431
Rece ived!  03-08-91 23OO

CLien! Reference Information

SHELL-1285 Bancro f t  Ave,  San Leandro ,  p ro jec t :  81-423-O1

Sarnple analyEis in support of the project leferenced abov€ has been completed
and resultE are pregented on following pages. please refer to the enclosed
"Key to AbbreviationE,, for definit ion of terma. Should you have questions
regarding procedureg or reEuItE. please feel welcome to contact Client
Services .

Enc losu le  (  s  )

Jules st<amarack



Cl ien t  Acc t  !
@ client Name:

NET Log No:
Wej-as Associates
5 4 3 1

Date !  03-2  2-91
Page: 2

Ref !  SHELL-1285 Bancro f t  Ave,  San Leandro ,  p ro jec t :  81-423-01

SA.UPLE DESCRIPTION:
LAB Job No:

Parameter

031-01
(  - 7 9 6 3 5  )

03-07-91

Method
Reporting
Limit ReEults UnitE

MITHOD 5O1

DATE ANALYZED
DILUTION FACTOR*
Bromodichloromethane
Bromo form
Bromomethane
carbon tetrachloride
chlorobenzene
ch.Loroethane
2-ChLoroethylvinyl ether
Chloroform
Chl-oromethane
D i-bromoc h loromethane
1 , 2 -Dichlorobenzene
1, 3-Dichlorobenzene
1, 4-Dichlorobenzene
Dichlorodif Iuoromethane
1. 1-DichLoroethane
1, 2-DichLoroethane
1., l.-Dichloroethene
crans- 1 . 2-Dichloroethene
1, 2-DichloroproFane
cis-L. 3-Dlchloropropene
trans- 1 . 3-DLchloroprofrene
l'lethylene Chloride
I, l, 2. z-:tetr achLoroethane
Tetrachloroethene
l, L , 1-Trichloroethane
1, 1 , 2-Trj,chloroethane
Trichloroethene
TrichLorof luoromethane
vinyl chloride
PETROLEUM HYDROCARBONS
VOLAIILE (WATER}

DILUTION FACTOR *
DATE ANALYZED
uE?HOD eC FrD / 503 O

a9 Gasoline
METHOD 602
DILUTION FACTOR T
DATE ANAIYZED

Benzene
Ethylbenzene
Toluene
Xylenes. total

0 . 4
o . 4
0 . 4
o . 4
0 , 4
0 . 4
I . U

o ,4
o ,4
o .4
o .4
o .4
o .4
o .4
o .4

o .4
o .4
o .4
0 ,4
0 .4

o .4
0 .1
o .4
o .4
o .4
o .4

03- t  4 -91
1
ND
ND
ND
ND
ND
ND
ND
a ?

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

r:
o 3 - 1 4 - 9 1

o - 0 8

;-
o3 -  14-  91
ND
ND
ND
ND

ug /L
ug /L
ug /L
ug lL
us /L
u9/L
uqt /L
uslL
Dg /L
lq/L
uq/L
uglL
uqlL
!4qlL
u9/L
ttq lL
lqlL
w9 /L
uqlL
u9t lL
ult lL
\[glL
tJq/L
Ug IL
wg /L
lglL
ug /L
ug /L
wq /L

0 .0s nq lL

u g / t
lg  /L
ug /L
ug/L

0 . 5



I =|l
NET Pac i l i c ,  I n  c .

Date:  03-22 -9 L
Page: 3

C l i e n t  A c c t :  1 8 . 0 9
Client Name: WeiEE AEEociates
NET Log No: 6431

Ref3  SHELL-1285 Bancro f t  Ave,  san  Leandro ,  p ro iec t i  81-423-01

SAUPLE DESCRIPTION! O31-Ot O3-O?-91
LAB Job Nor  ( -79636 )

Reporting
Paraneter Method Ltmit Result8 UnitE

PETROLEUM HYDROCARBONS
EXIRACTABLE (WATAR)

DILUTION FACTOR *
DATE EXTRACTED
DATE ANALYZED
I.{ETHOD GC FID/35]-O

aB Dieael
aE Motor OiI

0 .  0 5

;-
o3-13-91
1 1 ? - 1 ? - a 1

olo.
ND

mglL
mg/L



NET Paci f ic ,  lnc.

Cl ien t  Acc t :  18 .  09
@ client Name: l leiBs Asaociates

NET Log No: 6431

Date3 03  -2  2 -91
Page:  4

Ref :  SSELL-1285 Bancro f t  Ave. ,  San Leandro ,  p ro jec t :  8L-423-O1

SA}IPI,E DESCRIPTION 3
LAB Job No3

Parameter

o 3 1 - 2 1
(  - ? 9 5 3 7  )

Uethod
Reporting
Limit ReEuLts Unitg

PETROLEUM HYDROCARBONS
VOI,ATILE (WATER)

DILUTION FACTOR *
DATE ANALYZED
METHOD GC FID/sO3O

aa CaEoline
METHOD 602
DILUTTON FACTOR 't
DATE ANALYZED

Benzene
Ethylbenzene
Toluene
Xylenes, total

o.  os

0 . 5

t -
03-14-9i-

ND

L
0 3  -  14-91
ND
ND
ND
nD

rrls lL

ug  /L
ug /L
us /L
ug /L



KEY TO ABBREVIATIONS and METIIOD REFERBNCES

NET Pacit ic, Inc.

N/A

NA

ND

tcvs

mean

rq/Kg ( Pgtr)

',,qtlL

d.lLlhr

r'{PN/ 1OO nL

NTU

RPD

SNA

uglKq (pPb)

'Jg /L

umhos/cn

LesE thani t lhen appearing in EesultE column indj,cates analrte
not detected at the vatue following. ThiE datum supercedeg
the l iEted Reporting Limlt.

Reporting LimitE are a function of the dilution factor for any
given sajnp!.e. To obtain the actual reporting l lmits foE this
Eampl,e, multiply the Etated Reporting LiBitE by the dilution
factor (but do not multiply reported valueE).

Init ial CaLLbration VelifLcation Standard (External Standard).

Averagei sum of measurements divided by nunber of measurements.

concentration !n units of mil l lgrarns of anal]rt€ per kilograrn
of sarlple, w€t-vreight baEis (paltE per nil l ion).

Concentration in unitg of mil l igrans of analyte per l i ter of
salnple.

Mill i l i ter5 per titer per hour.

Most probable number of bacteria per on€ hundred mill i l i terE
of saflrple.

Not appl icabl.e.

Not analyzed.

Not detected; the analyte concentration iB IesE than applicable
Liated repolting l iDit.

Nephelometric turbidity unitE.

Rel,ative percent dlfference, 100 lvalue I - value 2]/nrean value.

Standerd not available.

concentration in units of micrograms of analyte per kiLogran
of sample, wet-weight basiE (parts per bil l ion).

Concentration in unltE of micrograms of analyte per l l ter of
EampIe.

I{icromhos per cent imeter,

Method ReferenceE

Hethods 100 throuah 493: see "l{ethods for Chemical
&  W a s t e s " ,  U . S .  E P A ,  6 0 0 l 4 - 7 9 - O 2 O ,  r e v .  1 9 8 3 .

Analvsis of 9later

Methods  601 th rouqh 625:  see "cu ide t ines  Es tab l i sh ing  Tes t  P locedures
f o r  t h e  A n a l y s i s  o f  P o l l u t a n t s '  U . S .  E P A ,  4 0  C F R ,  P a r t  1 3 6 ,  r e v .  1 9 8 8 .

MethodE 10OO throuqh 9999:  Eee "Tes t  Methods  fo r  Eva lua t ing  So! . id
Wagte" .  U .S.  EPA SW-846,  3 rd  ed i t j -on ,  1986.

SM:  see "Standa ld  Methods  fo r  the  Examinat ion  o f  Water  &  Wastewater ,
I6 - th  sa i r ion ,  APHA,  1985.
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wErssAssoc'ArEs l/lAATTACHMENT C

SAMPLING FREQUENCY MODIFICATION CRITERIA

Shell typically samples ground water quarterly at their operating or former service
stat ions. The Cal i fornia Water Qual i ty Control  Board's ground water monitor ing guidel ines
state that:  "Quarter ly (ground water)  monitor ing is the naximum sampl ing interval  typical ly
allowed whgn ground water contamination is present unless other arrangements are made with
Regional Water Quality Control Board staff"l. California Regional ryater Quality Control
Board - San Francisco Bay Region (RWQCB-SFBR) personnel have indicated that the Board will
allow sampling frequency reductions on a site-specific basis if the frequency modification is
justified by site conditions. Therefore, WA has developed generalized criteria for determining
when sampling frequency can be modified.

The recornmended sampling frequency for specific monitoring wells is based upon the
following factors:

.  The rel iabi l i ty of  the ground water qual i ty analyt ic data,

.  The trend of the dissolved hydrocarbon concentrat ion in water samples from the
well, and

. The locat ion of  the wel l  in rc lat ion to the hydrocarbon source.

Each of these factors is discussed below.

Rel iabi l i tv of  Ground Water Oual i tv Analvt ic Data

Since the reproducibi l i ty of  ground water analyt ic data is highly sensi t ivc to
hydrogeologic condit ions as wel l  as f ie ld sampl ing and laboratory analyt ic procedures, ground
water analyt ic data of ten vary between sampl ing episodes. Seasonal ground water elevat ion
f luctuat ions can also af fect  hydrocarbon concentrat ions in ground water.  Therefore, WA wi l l
reduce the sampl ing frequency only for wel ls that:

.  Have been sampled quar ter ly  for  at  least  one year ,  and

. Have consistent historical analytic results allowing a reliable assessment of
hydrocarbon concentrat ions in  the wel l .  I f  the var iab i l i ty  of  the analy t ic  data
prevents a re l iab le assessment  of  hydrocarbon concentrat ions,  then we wi l l
cont inue to sample the wel l (s)  quar ter ly  unt i l  a  re l iab le assessment  can be made.

North Cohst, San Franckco Bay, Central Vall€y Regional Water Quality Oontrol Boards, June 2, l9E8 (rcyised Msy
lA, 1989), 'Regional Board Stalf R.commendations for Initial Evaluation and Inv€atigstion ol Underaround Tanksj
pc.12.



wElssAssoc,ArEs )/lATrend of Hvdrocarbon Concentration

Sampling frequency will be reduced only for wells showing stable or decreasing
hydrocarbon concentrations. Wells with increasing concentration trends will be sampled
quartetly to monitor the trends and determine whether the hydrocarbon concentration in a
particular well is approaching a threshold concentration such as the saturation concentration,
maximum contaminant  level  (MCL) for  dr ink ing water  or  a Cal i forn ia Department  of  Heal th
Scrvices action level.

Well Location

Ground water  moni tor ing wel ls  genera l ly  fa l l  in to one of  thc fo l lowing c lass i f icat ions
relative to the suspected hydrocarbon source:

l) Clean up- and cross-gradient wells,

2) Cle an down-gradient wells,

3)  High concentrat ion source-area wel ls ,  and

4)  Low to h igh concentrat ion in termediate wel ls .

WA recommends the fo l lowing sampl ing f requency for  each of  these c lass i f icat ions:

l )  I f  no of fs i te  source is  ind icated by the in i t ia l  sampl ing of  the up-gradient  and
cross-gradient site wells, and if no hydrocarbons are detected in water samples
f rom the wel ls ,  WA recommends sampl ing these wel ls  annual ly .

2) Since clean down-gradient wells define the "leading edge" of dissolvcd
hydrocarbons in  ground water  and hence are used to moni tor  hydrocarbon
breakthrough,  WA usual ly  recommcnds sampl ing these wel ls  quar ter ly .  However,
WA may recommend annual  or  semi-annual  sampl ing of  down-gradient  wel ls  i f
hydrocarbons are not  detected or  detected at  low concentrat ions for  at  least  four
consecutive quarters.

3)  High hydrocarbon concentrat ion source-area wel ls  are used to moni tor  source-area
hydrocarbon concentrat ions and the e l fect iveness of  natura l  b iodegradat ion.  WA
recommends sampling these wells semi-annually unless the hydrocarbon
concentrat ions are increasing,  in  which case the wel ls  wi l l  be sampled quat ter ly .
High hydrocarbon concentration source area wells with a history of floating
hydrocarbons wi l l  be inspected at  least  quar ter ly ,  and sampled i f  poss ib le.

4)  In termediate wel ls  are located at  a  d is tance f rom the soutce area and may conta in
low to h igh d issolved hydrocarbon concentrat ions,  depending on thei r  d is tance
from the source and hydrogeologic  factors.  A l though these wel ls  are not  used to
t rack the migrat ion of  the d issol  ved-hydrocarbon f ront ,  they can be used to t rack
the migrat ion of  the d issolved hydrocarbon p lume and the rates of  natura l
b iodegradat ion.  Therefore,  WA recommends sampl ing these wel ls  semi-annual ly .


