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SITB ASSBSSI{ENjI I}NTBSTIGITIOf, RBPORT

2O2OO EBSPERTAN BOULE\IARD

EAYI.IARD' CALffORilIA

rHl'RODUCrrou

This report presents the results of Groundetater technology'

rDc . rs  s i te  Assessnent  rnves t iga t ion  conducted  a t  the  Thr i f t y  o i l

Gaso l ineSta t ion loca teda t20200Hesper ianBou levard ,Ha ]z r . ' a rd ,

Cali fornia. Ground ater Technology was retained by ARco Petro-

leum Ploducts company to conduct the assessnent with the consent

of the Present property owner'  the Thrif ty oi l  co[|pany' The

investigation was to serve as a prel irninary assessment of

subsutface contanination result ing from lnadvertant loss of

gasol ine type hydrocarbons from the undergrouncl tanks and product

l lnee  a t  the  fac i l i tY .

HORX SCOPB

The Purpose of tbis iavestigation was to evaluate the actual

aDd potentlal inpacts of a gasol ine spi l l  at the study site'  The

scope of work included the fol lowing activi t iest

Research reported subsurface fuel leaks for the

6 i te .
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1.

ori l l lngr geologlcal lY

borlnge using a hollow

logglng, and soi l" sarnpllng

6tem auger.

3, Field analYseg of

detector ( PrD ).

aoll aanPles for PresencG of

vapors usinq a PhotoLonlzatlon
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construct ion of  2- lnch dlameter tnoni torLng wel ls
(where  app l i cab le  ) .

5.  Measurement of  water levels and f ie ld descr iptJ,on

o f  wa te r  qua l i t y  i n  a l l  r non i to r i ng  we l l s .

Laboratory analysis of  selected soi l  satnples for

total  petroleun hydrocarbons.

Laboratory analysis of groundr.rater samples for

total petroleum hydrocarbon.

e Preparat ion of  a Si te As6essment Report .

SITE CONDITIONS

ST'TB SBTTIXG

The si te under invest igat lon ie a smal l  sel f  service

gasol ine stat ion which l les on an eastwardly sJ.oping al luvial

plain between the San Francisco Bay to the hrest and the Diablo

Range to the east.  The stat ion has four exist ing purnp is lande

which dlspence regular,  unleaded and super unleaded producta.

fhe propertJes eurrounding the si te are predomlnant ly resident ial

with sone conrmercial vrhich includea 3 propertlee with underground

fuel  storage facl- l i t ies approximately 50 yards south and 6outh-

ue6t of  the BIte.  The etat ion locat ion is ehown on the Si te

Locat ion l {ap (Figure l )  and atat ion detai ls are deplcted on the

Site Locat ior Map (r igure 2).

ANEI Nf,tB SIIEPLY

According to Cali fornla

r€corda Chere ar6 a minLnuur of

Water Regourceg

wellg withln a one

Deprrtment of

20 pernltted

2
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mile racl ius of the site'  Six of these have pumP rates betneen I

and 250 gal lons per minute (gpm) and the rernalninq 20 welle are

not currently pumptng. Municlpal water supply is by the East

Bay Municlpal Uti l i t ies Distr lct whl-ch derives water from the

Mokelurnne River in the San Joaquin Valley'

EII'ROGBOLOGY

Thes i t e l i esw i t h i n thehyd rogeo log i c fea tu reknownag the

Bay Plalns Basin.  Groundwater occurs in nost ly conf ined aquifers

consist ing of  uncon sol i t latet l  Tert lary to Quaternary aqe deposi ts '

some unconf ined water b€ar ing deposl ts of  Quaternary age are

present within this basin '  The consol idated basement rocks

underly ing the Quaternary and Tert lary age deposi ts are consi-

dered to be non-water bear ing due to their  poor y ields'

The water bear ing deposi ts are composed of coalescLng

al luviat  fans sloping weEtv'arct  f ron the Diabto Range to tbe

east.  These al luvlal  deposi ts are col lect ively knovtn as the San

teandro coner a sub basln of  the Bay Plains Gorundwater Basln '

Theae r ,vater bear ing deposi ts are interf lngered with f iner gtainecl

t ldeland deposi ts whlch reaulted from accunulat ions of  f lood

stage si l ts and clays deposl ted by r ivers and marlne clays

-+rcpe*If aeposits resulting from marine inundlations' where theae

deposi ts are lateral ly extenslve and' /or th ick enough they form

confinlng layels whlch are impervious to groundvtate: 
-fl:d 

and

aeperate the sancl  and gravel  depoEits forming indiv idual  aqui-

fers.  These aquifers do not correlate at  deptha over any

apPreclable ffistance and could rePre6ent nore northerly equiva-

lents of  the more studied, nt*" ty 'F centervi l le '  and Fremont

aquifere located farther south t f t  the adjacent Ni les Cone Bagin'
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The uraterl 'als found in borlngs at this location are a

seguence of dark clays gradting into sands and gravels at dapths

greater than 20 feet '  Grounde'ater occurs at a depth of 12 feet

belo$t the ground surface' The assume groundwater f low i l i rect ion

is to the west, toward san Franclsco Bay' Sulphur cleek' the

nost prominent surf icial water feature' f lows from east to west

about .2 miles to tbe south'

I!{\MSTIGATI ON PROCEDURES

Prior to on-si te invest igat ive studies'  research was

conducted to provicle backqround information on area hydrogeology'

reported leaks, an' l  pernl t t l -ng agency requirements'  The hydlo-

geologic informat lon was discussed ln the previous sect ion'

Cornmunicat ion with the Cal i fornia Regional water Qual i ty Control

Board, San Francisco Bay Region'  Alameda county gealth Department

and the ci ty of  Hayetard Fire Prevent ion Distr ict  lndicated no

reportei t  fuel  IosE fron this s i te '  Permit t ing and instal lat ion

of groundwater monitor ing wel1s ancl  soi l  bor ings waE conducted in

accordance with Alarneda county water and Flood control District

?,one 1 guidel ines '

one August ? E 81 1985'  Ground$tater Tecbnology dlr t l led a

totar of geven borings at the pro]ect site. The boring' were

dr i l led adjacent to the underground fuel  storage tanks and

product lines using a truck mounted I inch diameter hollow etem

auger. Soil sarnpliDg vtaa conducted at flve foot intervals and

f l e l i t ana l ys l s f o r vo la t i l eo rgan l cvaPo rg ' us i nqapho to io -

nizatlon detector' was conducted ln accordance wlth Groundwater

?echnology I  s standart l  operat lng Procedureg SoP 11r 14'  15 and 19

(See Appendlx I)' BecauEe the water table vtas encountered at a

depth of lea8 than rl0 feet below grade' three of tbe borings were

, convGrted into groundwate! nonitoring welre- fhe location of the

sorl bori'ga aod monitoring welre ie graphrcarly depicted on the

si te plan (See Figure 2) '  The dr i l l lng logs contaln inforoat ion
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on the fol lowing parameters:  descr ipt ion of  soi ls encountered;
Iocat ion of  sol l  sample pointsr f letd pID readLngsr and $rel l
construct ion_speci  f icatLon s (See Appendlx I I  ) .

The nonitor ing wel ls were developed by hand bai l ingr in order
to remove si l ts anal  i .mprove wel l  perf  or lnance. Groundvrater

monitor ing to detertnine the pleseDce of qasol ine and the depth of
the l iquid interface was conducted in accordance with Groundwater
Technologyrs Standard Operat ing procedure SOp I  (See Appendix
I  ) .  Groundwater sarnples obtained for laboratory analyses were
col lected, preselved and transpoltedt under Chain of  Custody aB
per guidel ines out l ined in Groundwater Tecbnologyts Standard
opera t i ng  P rocedures  SOp 9 ,  10  and  I I  (See  Append ix  I I ) .

ANELYTICAL RESULTS

GROT'NDIIATEX tIOf, ITORIXG

Ihe three on-s.lte wells were nonLtored on August I & 11 and
l8'  1986 (See Table I) .  The monitor ing deterrn. lned that depth to
ttater was approximately 12 feet below grade. fnspection of
bai ler aamples indicated that s l ight to atrong gaeol lne odor was

Present in groundwater.

GB(X'UDNATER S.lt|PLA ENALYSBS

On Augu8t 8, 1986, lrater sanples were collected from the
thre€ monitoring wella for analysis of dlasolved gaaoline type
hydrocarbon concentratlons. Analysea nere performed by purga and
trap giaa chromatography with photoionlzation and flane ionizatlon
detectfoa. ae gcr EPA !,tethod 502, The laboratory test re8ul'ta and
D€thod detection linits for the analyeee perforned are pres€nted
in AppendLl fII. The aoalyses indicated diseolved petroleud

bydrocarbon concentratione of lrt parts per nillLon (ppn) in both
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monitor ing eret ls I  and 2.

o f  2 .9  ppm.
Monltor lng wel l  3 had a concentrat ion

SOII, SAI{PLB ANATYSES

On August  7  and B.  1996,  so l l  samples  co l lec ted  dur ing
soi l  borings were f ield analyzed for volat i le organic.vapor,
concentrat iona. The f leld analyses were conducted using an HNU
photoionization detector (prD) which has a detection Lirnit  of r
ppn. The measured vapor concentratLon for each soiL sample is
plotted adjacent to the sample point on the dri l l ing logs (See
Appendix rf).  Measured concentrat lons ranged frour L to 160 ppn
between the ground surface anrt 40 feet beLow grade. The highest
concentrat ions were recorded between 14 and 24 feet below the
ground surface.

Selected soil samples were laboratory analyzed to determine
total petroleum hydrocarbon concentrat ions. Analyses were
performed by a Modlf led EpA Method 418.1 procedure which has a
detectlon l imit of 10 ppnr (ng/kgl.  The laboratory test reaults
for the samplea analyzed are contal.ned in Appendix IV. Concen-
trations above the detectlon lirnit were recorded in sarnples from
soJ.l  borLngs 2, 3 and 4. SolI Boring 2 contained 49 parts per
ni l l ion (ppn) at a depth of 9.0 - 9.5 feet below grade surface.
Soil  Boring 3 and 4 contalned concentrat lona of 42 and 20 parts
per nl l l ion total petroleum hydrocarbone respectlvely. Al l  other
aelect eoil sanples were below method detection tinits.

EEHt|lBr

Groundwater Technology uas coDtacted to provide a slte
asgeaament investigation of subsurface contamiDatlon at the
Thrlf ty Gasollne Servlce Statl .on at 20200 Hesperian Boulevardr
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I la l ryrard, Cal i fornia.  The invest igat lon consisted of  dr i l led
seven bor inga, inatal lat ion of  monitor lng wel ls in three of
the seven bor ings, soi l  sampl ing anal analyses, and h,ater sanpl ing
and analyses. A summary of  the f indlngs of  th is invest igat ion
lnclude the fol lowing:

Subsulface soi ls consl-st  rnainly of  dark clays,
and  m ino r  sand  s .

Groundwater was encountered
below the surface and exists
cond i t ions .

a t  a  depth  o f  12  fee t
under water table

No measurable free f loatJ.ng product is present.

Gaeol ine odors $rere noted by f ieJ.d lnspect ion and
f ieLd PID analyses of  soi l  samples.

-  Field lnspect ion of  samples Lndicated
sl ight to moderate gasol ine odor to a
depth of  8 to 16 feet below grade.

The highest f ie ld pID readings rrere in
sample obtained between 9 and 15 feet
below grade.

Adsorbed petroleum

eoi Ie .
hydrocarbons exlst Ln the

Soll Borlng 2 had 49 ppn (nglkq) 16g"1
petroleum hydrocarbons at 9.0 - g.S
feet belor grade.

rl
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Sol l  Bor ing 3 had r l2 ppm (mg,/kg )  total

pe t ro leum hyd roca rbons  a t  9 .0  -  9 .5

feet below grade.

- Sol- l  Borinqr 4 had 20 ppm (mg.kg) total
pe t ro leum bydrocarbons  a t  9 .0  -  9 .5
feet beLow grade.

Dissolved gasol ine hydrocarbona exist in the
groundwater .

WeII I  had l { .3 pprn total  d issolved

hydrocarbons .

Wel l  2 bad 2.9 total  dLesolved hydro-

ca rbons .

Wel l  3 had I4. I  ppn total  dissolved

hydrocarbons.

CLOST'RB

Groundvrater Tecbnology would like to thank ARCO Petloleum

Products for the opportunl ty to conduct th ls s l te assessment

investigation. Should you have any queationa or comeDta

regardlng thls report ,  p lease feel  f ree to iontact ua..
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GROUNDWATER TECIINOI,OGI
STANDARD OPERATING PROCDDURE
CONCERNING GROUNDWATER MONITORING
soP I

Groundwate r  monL to r l ng  o f  we l I s  a t  t he  s l t e  sha1 l  be
conduc ted  ueLng  an  oRE In te r face  P robe  and  Sur face
Samp le r .  The  i n te r face  P robe  l s  a  ha t rd  he ld '  ba t te ry

ope la ted  < lev l ce  fo r  measur lng  dep th  to  Pe t ro leum p rodue t

and  dep th  to  wa te r  ae  measur id  f rom an  es tab l l -Ehed  da tun

{1 .e . '  t op  o f  t he  we l l  cae lng  w l r l ch  h ' re  been  su rveyed  l  '
p roduc t  t h i cknese  Ia  then  ca i cu la ted  by  sub t rac t i ng ,  t l t e

deP th  to  p roduc t  f rom the  dep t l r  t o  wa te r '  I n  ado l t ron '

wo ie i  e fe i t a t l ons  a re  ac l Jus ted  fo r  t he  p regencc '  o f  f ue l '
'  

wL th  the  fo l l ow l -ng  ca l cu la t i on :

( Froduct l 'hlckness ) , .:,::::::[.3t;:::1";ievatron

Note t  I ' he  fac to r  o f  0 .8  accoun ts  fo r  t he  dens l t y
'  d l f ference between r ' taber and petroleum

hydrocarbons.

The Interface Frobe correl 'sts of  a dual sena' ln9 probe

u t l l l z l ng  an  op tJ -ca l  l l qu I< l  6enBor  and  e lecb r l ca l  con -

; ; ; i l ; l t i  t o  d i s t l ng l sh  be tween  wa te r  and  pe t ro leum

produc ts .  a  coa ted  s tee l  measur l ' ng - tup " .  ! : : " : 1 t : : - : : : :
I  l enso r ra  s igna ls  to  the  ree l  agsemb ly - r  t * l t e re  an r  aud lb re

a la rm sounds  a  con tLnuous  tone  w l l en  the  6enso r  l s

imrn " r= "d . l n  pe t ro leum p ro r l ucb  and  an  osc i l l a t i . n9  tone

"rhen 
l rn.ersei t  ln water.  t f t t  Interface Probe ls aecurate

to  I / 16 - lnch .

A  Sur face  Samp le r  sha l l  be  used  fo r  v l sua l  l - nspec tLon -o f

[h . -g i " r "awa  t ! ,  
- i " -n " i e  

sheene  (d l f f t cu l t  t o  de tec t  w l th

the  i n te r face  P robe)  r  odo rs r  mLc robLa l  ac tLon '  e t c '

T l r esu r f acesamp le rusedcons lg tao fa l 2 - l nch longcae t
; ; ; y i i ; - aube  w l th  a  De l r l n  ba l l  wh lch  c loses  on to  a

conLca l  su r face  c r l . ; i ; ; - ;  sea l  as  the  samp le r  I s .pu l l ed

t  p . -  r l "  ea .p le r - i s  
" . f i r t u t "a  

i n  i nc l res  and  een t l ne te ra

fLr v lsual  lnspect lon of  product th ickness'

To reducs t l le potent lal  for crosa coDtaml 'nat l 'on between

,"r i t - i r t "  t ""r l " i i "g;  s l ral l  take'  place ln order f rom-the

leaE t  to  .o " t  
" " " l o i t t t u t "a  

we l l e ' -  we l l e  con ta in ing -  f ree

procluct ehould ue nonttored Iast '  Bet l teen each monLtor lng

i l te- equlprnent st tat f  be waslred wLth laboratory grade

aetergent and double r lnsed $' I th dlst i l led water '

GITOUNDWAIEIT
TEclINOLOGY,INC..

corvsul t lJo oBoulrowA r€R oEOLOCTS ls :
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ioiiieiuiiltC wAtER sA-ltPLrNG METHoDoLoGY
50P 9

il
t
il
il
,5

5
ilr

i3
iu
J"t
i i

ii :'
ii 3
li n
i t

ti :r
i t l

iiiri:
UI'tl _-1

Pr io r  to  water  sarnp l ing '  each-wef !  1 !1 f f  
be  purged by

purnpins a minimum 
"tt i l '1t-"" i i . : : i : l : :-"r 

unti l  the

d ischarge water  rnqrc l i t=  = ta l : ' f i za t ion  o f  tempera turer

conduct iv i t v , "na  pn ' " ' i i - t r t t - * t i i  - : : , ^ :Y t tu t ted  
be fore

four weII volunes utt l l totua oT :t :b-i- l i"at ion 
is

ach ieved,  the  sanPre  
" f t " " ia -U"  

t : k : :  Y l " "  
the  water

leve l  in  the  we l l '  t " t J " " t t - t "  8o t  o f  i t s  in i t ia l  leve1 '

Re t r ieva lo f thewate rsample , . samp le^hand l ingandsample
oreserva t ion  shar l  ; ; ' " ; i l ; ; i ;d  in -  accord l " : :  : l : l - -
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. GROUNDWATER TECHNOLOGY I,ABORATORY (GTT)
SfANDARD OPERATING PROCEDURE
CONCERNING SAMPLING FOR VOLATILES IN WATER (DISSOLVED GASOLTNE,
soLvENTS, ETC. ).
soP 10

1. Use only v ials properly r , rashed and baked, avai lable from cTL
or Pi .erce Chemical .

2.  Use cLean sampl ing equipment.  Scrub with Alconox or
equivalent laboratory detergent and water fol lowed by a

.  thorough water r inse. complete with a distLl led water
r i nse ,

Sarnpl ing equipment.  which has come Lnto contact wi th l iquid
hyd roca rbons  ( f ree  p roduc t )  shou ld  be  rega rded  w i th  susp i -
c ion. Such equipment should have tubing and cables replaced
and al l  resi l ient parts r . rashed vJi th Iaboratory detergent
soJ.ut ion, as above. Vis ible deposi ts may have to be removed
r,r i th hexane, breath nethaDol fumes. Solvent washing should
be fol losed be detergent washing as above.

Th is  p rocedure  i s  va l l d  f o r  vo la t i l e  o rgan ics  ana lys i s
on l y .  Fo r  ex t rac tab le  o rgan ics  ( f o r  examp le ,  pes t i c i des ,  o r
base  neu t ra l s  f o r  EPA method  625 )  a  f i na l  r i nse  w i th
pest ic ide grade isopropyl  alcohol.  fo l lowed by overnight or
oven  d ry ing ,  w i l l  be  necessa ry .

3.  Take dupl l -cate sarnples for 6TL. Mark on forms as a single
sample with tvro containers to avoid dupl icat ion of  analysis.

4.  Take a si te blank using dist i l led water or J<n or"rn uncontarni-
nated source. Thls sample wi] . l  be run at  the discret ion of
the  p ro jec t  manager .

5.  Fi l l  out labels and forms as much as possible ahead of
t ime. Use an indel ib le laundry narker or a Space pen.
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Preservat lves are required for some tyPes of samples. Use
speeial ly prepated vials f rom GTL, marked as indicated
be low l  o r  use -  t he  app rop r ia te  f i e ld  p rocedure  (SoP 12  fo r
ac id i f i ca t i on  ) .  Make  no te  on  fo rms  tha t  sanp les  were
p rese rved .  A lways  have  ex t ra  v ia l s  i n  case  o f  p rob lems .
Fo r  sanp les  f rom d i sso l ve i l  gaso l i ne  s i t es  o r  o the r  samp les
shoud l  be  ac id i f i ed  be low  pH 2  r+ i t h  su l fu r i c  ac id -  Use
v ia l - s  w i th  ca re  and  keep  them up r igh t .  Eye  P ro tec t i on ,  f oo t
protect ion, and disposable vinyl  golves are required for
hand l i ng .  Samp les  des igna ted  fo r  exped i ted  se rv i ce  and
ana l . yzed  w i th in  seven  (? )  days  o f  samp l ing  w i l l  be  accep t -
ab le  w i thou t  p rese rva t i on .

Ac id  causes  bu rns .  G lasses  o r  gogg les  (no t  con tac ts )  a r ' e
necessa ry  fo r  p ro tec t i on  o f  t he  eyes .  Wash  eyes  w i th  f resh
wa te r  f o i  15  m inu tes  i f  con tac t  occu rs  and  seek  med ica l
a t ten t i on .  R inse  o f f  hands  f requen t l y  w i th  e ra te r  du r ing
hand  I  i ng .

For sampl ing chlor inated dr i .nking water suppl ies for
ch lo r i n l t ed  vo la t i l es r  samp les  sha l l  be  p rese rved  w i th
sodium thi .osul fate.  Use vials labeled iCONTAINS THfOSULFATEi.
No  pa r t i cu la r  cau t i ons  a le  necessa ry .

7 .  F i l l  v i a l  t o  ove r f l ow ing  w i th  wa te r ,  avo id ing  tu rbu lence  and
bubbl ing as nuch as posi ib le.  water should stand above l ip
o f  v i a l .

8 .  ca re fu l l y  bu t  qu l ckLy  s l i p  cap  on to  v ia l .  Avo id  d ropp ing
the tef lon dis i  f rom-cap Ly nbt invert ing cap unt i l  in
contact wi th v ial .  p ist  should have tef lon face towardl  the
water.  Also avoid touchj .ng white tefLon face wj ' th i l i r ty
f i nge rs .

9.  Tighten cap securely '  invert  v ial  and tap against hand to
see that there are no bubbles inside.

10 .  Labe l  v ia l  us ing  i nde l l b le  i nk  as  fo l l ows :

a )  Samp le  I .D .  No ,  (and  "Groundwate r  Tecbno logy "  i f
no t  on  p rep r in ted  l abe l  ) .

b )  Job  f .D .  No .
c) Date andl Time.
d) t lpe of  analYsis requested.
e) Iour name.

GROUNDWATER
TECHI'IOLOGY,INC.

cor{sutt lv€ GRouwol,fi rER GEotoclsls

'  i { r '



t r .
o
laceUnless the fabrlc type label is used. p

the label to preserve i ts lntegrl ty.
scotch tape over

(  See
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L2. For Chain of  Custody reasoDs, sample vial  should be wrapped
end-for-end rr i th scoteh tape or evidence tape and signed-
with indel ib le ink where the end of the tapl  seals oi
i tsel f .  The septum needs to be covered.

13. Chi l l  sarnples immedLately.  Samples to be stored should be
kep t  a t  4 "c  (39 'F ) .  sa rnp les  re te i ved  a t  t he  l abo ra to ry
above 10oC (as measured l t  g lass surface by a thermocoi:ple
probe) r  af ter overnight shipping wi l l  be eonsldered substan-
dard, so use a high qual i ty cooler vrLth suff ic ient ice or
f reeze r  packs .  (CooLers  a re  ava i l abLe  f ro rn  GTL) .

14. r ' i l l  out Chain of Custody and Analysis Request form.
Cha in  o f  Cus tody  procedures  SOpl l ) .

.l
:f



..GROUNDWATER TECHNOLOGY I,ABORATORY..GROUNDWATER TECHNOLOGY I,ABORATORY (GTL)
. STANDARD OPEAATING PROCEDURE

CONCERNING CHAIN OF CUSTODY
SOP I1

I .  Samplea must be maintaLned under custody unt i l  shipped or
del ivered to the laboratory.  The laborat.ory wi l l  then
ma in ta in  cus tody .  A  ca rnp le  i s  under  cus tody  i f :

a l  I t  i s  i n  you r  possess ion
b )  r t  i s  i n  you r  v ie r  a f te r  be ing  i n  you r  possess ion
c )  You  l ocked  i t  up  a f te r  be ing  i n  you r  possess ion
d )  I t  i s  i n  a  des igna ted  secu re  a rea

2 .  cus tody  o f  samp les  may  be  t rans fe r red  f rom one  pe rson  to  the
nex t .  Each  t rans fe ree  and  rec ip ien t  rnus t  da te ,  s ign  and
note the t lme on the chain of  custody forn.

3 .  l n  sh ipp ing ,  t he  con ta ine r  nus !  be  sea led  w i th  tape ,  bea r ing
the send,errs sLgnatuEe across the area of bonding at the
ends of the tape in order to prevent undetected tamperl .ng.
Each sampl lng Jar should be taped and signed as wel1.
Scotch tape works we11.

4. wr i te Isealed by" and sign in the Remarks box at  the botton
of the form before seal ing up the box. Place form j .n a
p las t i c  bag  and  sea l  i ns ide  the  box .

5.  The TREMARKST sect ion ln the upper r ight part  of  the forn is
for docunentJ.ng detai ls such as:

a) correlat ion of sanple numbers i f  sanples are spl i t
be tween labs .
QC nunbers when lab is logging in the sampJ.es.
sample temperature and condit ion when received by
L  ab .

d )  P rese rva t i on  no ta t i on .
e) pH of sanples when opened for anal .ysis ( i f

ac id i f i ed  )  .

5.  The chain of  custody lorm should be included inside the
shipping cantainer.  A copy should be sent to the project
coordinator.

7.  when the sarnples are received by the lab'  the chaln of
custody form wl l l  be dated, s igned, and a note of  the t i tne
made by a Laboratory representat ive. The form aloDg wlth
Ehipping bi l ls and receipts wiLl  be retained Ln the Labora-
tory f i les.
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At the time of receLpt of samples by the laboratory' the
shlpplng contalner wl l l  be lnspected and the sealJ.ng
slgnature wLl l  be checked, the samples wi l l  be J.nspected for
condLt lon and bubbles and the temperature of  a representa-
t ive sanple container wi l l  be measured external ly by a
thernocouple probe (held t ight ly between t$ro samples) and
recorded. The laboratory QC numbers wi l l  be placed on the
labels,  in the accessl .on 1og, and on the chain of  custody
f orrn.  I f  samples are aclc l i f ied their  pH wi l l  be measured by
narrow range pB papre at  the t ime of oPening f i r  analysis.
Al l  comments concerning procedures requir ing handl ing of  the
samplea wi l l  be datet l  and lni t ia led on the form by the
Iaboratory person performing the Procedure. A copy of the
cornpleted chain of  custody form wlth the comments on sAmple
integr i ty wl l l  be returned to the sanpler,
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GROUNDWATER TECHNOLOGY
STANDARD OPERATING PROCEDURE
CoNCERNING SOIL SAI'{PLING METHoDOI.OGY
soP 14

Soi l  sarnples should be col lected and preserved in-
accordante with Groundwater Technoloqy Laboratory 's
S tandard  oPera t i ng  P rocedure  (GTL  SOP 15 )  conce rn ing
Soi l  Sarnple Col lect ion and Handl ing when Sanpl ing-for
Volat i le organics.  A hol ]ow stem soi l .  auger should be
used  to  d r i l l  t o  t he  des i red  samp l ing  dep th '  A  s tandarc l
2  i nch  d iamete r  sp l i t  spoon  samPle r  18  i nches  l n  l eng th
sha l l  be  used  to  to l l ec t  t he  sanp les .  The  samp les  a re
contained in 2 inch diarneter by 6 inch long thin wal led
brass tube l iners f  i t tecl  into tbe spl i t  spoon sampJ'er
( th ree  pe r  sanp le r  )  .

The spl i t  spoon sanrpler should be dr iven the ful l  depth
of th l  spoon into the soi l  usinq a 140 pound hanmer'
The spooir  shal1 then be extracted from the borehole and
the brass tube l iners containing the soi l  sample removed
from the sample!.  The ends of the l iner tubes should be

immed ia te l y  t ove red  w i th  a lum inum fo i l ,  sea led  v r i t h  a
te f l on  o r  p las t i c  cap ,  an i l  t hen  taped  $ , i t h  duc t  t ape '
A f te r  be ing  p rope r l y  i den t i f i ed  w i th  samp le  da ta  en te red
on a standird chain- of  custody form the samples shal l  be
placed on dry ice (rnaintained below 4oc) and transported
to the laboratory withln 24 hours.

one of the three soi ' l  samples retreived at each samPle
depth sbal l  be analyzed j .n t t re f ie ld using a Photoioni-
zat ion detector andT ot explosimeter.  The purPose of the
f i e ld  ana lys i s  i s  t o  p rov lde  a  means  to  choose  samp les
to be laboratory anal-yzed for hydrocarbon concentrat ions
and to enable comparis lons between the f ie ld and
labo ra to ry  ana lys i s .  The  so l1  samp le  sha1 l -be  sea led  i n

a plast ic bag ana placed in the sun to accelerate the
vaporizat ion-of voiat i le hydrocarbons from the soi l '  one

of the two f ie ld vapor insLruments shal l  be used to
quant i fy tbe amount of  hydrocarbon released to the air
f rorn t t r i  soi ls.  The data shal l  be recoided on the dr i l l

logs at  the depth corresponding to the sample point '
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use a samprl'e-T.:Hpl:::. ffi:':?*i::ili:Rl{iiiri'*:::'
intesrity of the l;:f;;;;u =u.pii"s to,
wi l l  des ignate  a  P l
sampler with 1ineri=oi- " 

i '* f  rut tube sanpler whictt  can De

sea ied  is  bes t  '

A t thed isc re t iono f thepro jec t l l l d t l i t ! € f , l t hesanp les
:;";i; i-e- etther '

^ .sea led in l ine rw i th te f lonp lugs( rhenCa l i fo rn ia
,  SamPIer ' )  o r

B.  f ie ld  PrePped fo r  sample  ana lys is '

Proiects usine nethod (A) vil l i l ' ::*31:"!l '*: i: i l :::-
i i l i l i itr;; :l l::.,if .t"',3;39.5"".;TI;="lish"9 "1:1:'
t " 'v '  For  method 

: ; l i ' : ; : ' ; ; ! i  i .  o ia . 'ed at  least 'z - -
and- samp1e.":: i l?*:t;-r i i l- ir,.- i"uoratory bef ore se*Pl:ls'
weeks ahead "t 

t lT"":;;T.l""irr be sent to Gloundwater
(V ia l s  a re  f r ee  r

i""i"h"sv taboratory ) '

For  send ing  who le -co re  samp les  (2A  above ) :

A. SeaI endls of  l iner with tef lon plugs leaving no

i ree  a i r  sPace  i ns ide  '

B. TaPe with duct taPe'

c.  Cover with a non-contaminat ing 
sealant (paraff in)  '

D .  P lace  l n  p las t i c  bag  l abe led  w i th  i nde l i b le  marke r '

u6e werr t , ' i !Pir ' l - ia l l '  and job l '

E. Place insi i le a second bag and place a label l ing tag

lnsidle outer bag'

P. Enclose samples in a cooler : l t l  ;$:: : t"": : t i ; ;  
" t

EiY r"e to iralntain sanPres aE

shiPment '

G. seal cooler with a }ock 11 :iTJ::l':amplersror 
; i ; ; t ; ; t  so tamPerins can De '

' mgo*ou,
Lll-lLJrecnr'
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Packag€ cooler in a box with insulat ing mater ial '

ctrai"-of  custodly forns can be placed in a plast ic

bag in this outer box.

I f  d ry  i ce  i s  used ,  a  max imum o f  5  pounds  i s  a l l owed
by reieral  Express rv i thout special  .docunents
(documen ts  a re  easy  to  ob ta in  bu t  j us t  no t  necessa ry
io r  under  5  pounds - ) .  S imp ly  wr i t e  "ORM-A d ry  i ce ' "

"  Dounds ,  f o r  re= " " r th i  on  ou ts ide  packag ing

a iE -E i '  i egu la r  a i rb i l l  unde r  c lass i f i ca t i on '  UPS

does  no t  accep t  d rY  i ce .

Make  you rse l f  a  supp l i es  l i s t  necessa ry  be fo re

go ing  i n to  the  f i e1d .

so i l  co res  kep t  a  4  deg rees  C  a re  on l y  v iab le  fo r  uP

to 7 days when arornat i i  h ydroca rbons -  are involved'
The lab wi l l  prepare them in methanoL as above once

in  the  l ab ,  bu t  we  w i l l  need  a  ca I I  ahead  o f  t ime  to

schedu le  pe rsonne l .

4 . For  f ie ld -prepp ing  (S tep  2n  above) :

H .

I .
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K.

A . obtain prepared sample containers from the labora-
to ry .  b rd i r  fo r  *  o f  samples  in tended and ad i l  50 t '
rhi-s strould be suff icient for QA requirenents
(be lowt l  b reakage,  and add i t iona l  sanp les  taken by
d lscre t ion  o f  samPler .

o rgan ize  conta iners  consecut ive ly  -  they  are  a l l - .
nui lerea and pre-weighed. I ' take a Decessary sUPPJ'ies
l i s t  be fore  go ing  in to  the  f ie ld .

For a 6n l lner section retr ieved from the spoon
sarp ter ,  spread a  12"  squar ! .P ieee o f  b ro i le r
(h ; ; ; t t ' " i l * i t " *  fo i l  a r id  s r i le  i t  lens thwise  w i th
a  c le ln  s ta in less  s tee l  sPatu la .

Irnmediately sample $t i th a coring syringe with plunger

removed. 
-poXe 

Lube into rnid-section of core ( into

und is tu rbed so i l )  to  capture  a  L /2 . to  1  inch  p lug '

Immediately transfer to the sample vial wlth
; ; th ; ; ; i  ; i  us ing  prunser .  c le in  a round l ip  o f -v ia l
to rernove loff  wit ir  cl6an laboratory paper towell ing

CAUfIOtiI s ITORX OIILX IN WALL VENTIIATED AREA ' DO NOT

BBBATE HETEANOL, VEPOR. IT IS AOXIC.
SBB USDS ASTACEED.

B .

c.

D.

B .
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"rru ""!lseptum 
onto the .,iar *it irio. tefton side

(shiny) toward the sarnple.  shake sampJ.e enough to
break i t  up so that whole sample is immersed in
ne thano l .  The  rap id  p rog ress ion  o f  s tePs  l nd l ca ted
here  i s  necessa ry  to  p reven t  l oss  o f  vo la t i l es  f rom
the  so l1 .  Do  no t  l eave  v ia l s  unopened  fo r  any
extended per iod -  the methanol evaporates quickly-
Gr i t  l e f t  on  th reads  o f  v ia l  can  cause  v ia l  t o  b reak -

*  I f  r equ i red  ( see  5  be low) .  Take  a  dup l i ca te
sample from the other hal f  d irect ly across from tbe
f i rst  sarnple,  or where ever undisturbed, yet
l ep resen ta t i ve  so i l  occu rs .

Labe l  v ia l  w i th  l eg ib le  i n fo rma t ion  as  fo l l ows  I

I .  Job  name o r  number .

2 .  Da te .

3 .  T ime .

4. Depth and wel l  number.

5 .  Samp le rs  i n i t i a l s .

H. Tape vial  across septum with scotch tape and around
cap and sign on the taPe with indel ib le ink to
prevent tampering.

wrap up a representatlve section of the core equiva-
feni i i r  voluire to cube 3 cm on a side in the aluminum
foi l  sguare, discarding the rest aPProprlately. Seal
in sarJn wrap. This section is for dry weight
de terminat ion .  C lose  i t  in  p las t i c  bag w i th  a  tag  or
write on the bag with an lndel ible narker. These
samples go into a seParate cooler or box ancl not with
the- vial l ,  The cooler for dry vteight samples need
not be icei l ,  but overnight del ivery is requested'

Discard plast ic coring syringe, clean the spatula,
and get 61ean equipment ready for next sample'

Ice the sample vials lmnediately ani l  keep them iced
through shipment.

L. Fl- l l  out chain of custody fo!n. SOP 11 gives major
detal ls. l lake sule sample requests is for Proper
ana lys !s  tYPe.

J .

K.

GROUNDWATEE
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I,!. Shipping of  hazardous mater ials (nethanol l  reguires
special  documents from Federal  Express and UPS. Eave
th i s  a l l  a r ranged  ahead  o f  t ime  (once  se t  up  w i th
documen ts ,  t he  ac tua l  p locess  w i l l  be  l i t t l e
d i f f e ren t  t ban  no rmaL) .  B r ie f l y  you  w i I I  need  to
add  fo l l ow ing  to  ou ts ide  o f  package  and  on  documen ts :

I .  Flanmable l iquid label  (sorne wi l l  come from
Iab  w i t h  t he  v i a l s  ) ,

2 .  "UN1230  ne thy l  a l coho l  " .

3 .  Fo r  UPSr  a  "Hazardous  Ma te r ia l "  l abe l .

Sh ip  ove rn igh t  de l i ve ry  to  the  l ab .  f f  d ry  i ce  i s
ava i l ab le ,  up  to  5  pounds  pe r  package  can  be  sen t
via Federal  Express by sinply wri t ing "ORM-A dry
i cen ,  ' .  pounds ,  f o r  r esea rch "  on  ou t s i de  o f
package and on shipping docunent.  UPS does not
accep t  d ry  l ce  sh ipmen ts .

Good sampl ing pract ice would include prepari .ng I  out of
5  samp les  to  be  p repa red  i n  t l up l i ca tes  fo r  ana lys i s .
These 4 out of  20 samples wi l l  be for the fol lowing
purposes .

A .  One  in  eve ry  20  samp les  shou ld  be  ana lyzed  as  a
f ie ld repl icate to evaluate the precis ion of  the
sanpl ing technique. A minimurn of  1 sanple per data
se t  l - s  sugges ted .

B .  An  add i t i ona l  I  i n  20  samp les  shou ld  be  se lec ted  by
samp le r  t o  be  p repa red  i n  dup l i ca te  as  a l t e rna t i ve
to  S tep  (A ) .  choose  a  d i f f e ren t  so i l  t ype  i f
ava i l ab le .

C .  The  l ab  does  sp i k ing  w i th  re fe rence  rna te r i a l s  f o r
internal  QC so addit lonal ly a minimurn of  2 in 20
sarnples need to be prepared in dupl icate.

Other QC procedures can be speci f led at  the project
manager rs  d i sc re t i on .  See  Tab le  3 -2  ( re fe rence  2 )
a t ta ched .

Decontaminat ion of  equiprnent Ln the f ie ld reguires a
detergent wash, a water r inse, and spectrographlc
qual i ty acetone r inse fol lowed by dlst i l led Fater.

GROUNDWATER
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SolI Sampllng Qual. i ty Assurance Users Guide' U.S. EPA
Environmental Monitoring Systens tabolatory'  Las Vegas,
Nv ,  EPA 600 , / { -84-043 '  May  1984 .

2. Preparat ion of  Soi l  Sarnpl ing Protocol  .  Techniques and
Strategies'  U.S. EPA, EnvLronmental  Monitor ing Systems
Labora io ry ,  Las  vegas '  NV ,  EPA 600 /4 -83 '020 '  Augus t  1983
(P883 -205979  ) .

REFERENCES

Test Methods for Evaluat ing
of Sol- j .d Waste and Emelgency
Sw 846 ,  . l u I y  1982 .

a

So l id  Was te ,  U -S .  EPA '  O f f i ce
Response ,  wash ing ton r  D .  c .  t

.,' I
L,l

,tg

3.
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GROUNDIIATER TECHNOLOGY
STANDARD OPERI\TING PROCEDURE
CONCERNING OPER,I\TI ON/CALI BRATI ON OF
PIIOTOIONIZATION ANALYZER
soP 19

3
3
:1|

The  l t l lU  Mode l  10 I  Pho to ion i za t i on  Ana tyze r  sha l1  be
used to measure the concentrat ion of  t race 9ases over a

range  o f  l ess  than  l  ppm to  2 ,000  ppm by  emp loy ing  the
p r inc ip le  o f  pho to ion i zaE ion  fo r  de tec t i on '  The

!pee i f i c  i ns t i umen t  used  fo r  i nves t i ga t i ons  re la ted  to
hyd roca rbon  con tamina t i on  shou ld  be  ca l i b ra ted  fo r
c l i r ec t  read ings  i n  pa r t s  pe r  m i l l i on  (ppm)  vo lume, / vo lume
o f  benzene .  i t i =  po t t u l l e  f i e l d  ana l yze r  cons i s t s  o f

two  componen ts  (1 )  p robe  wh ich  con ta ins  a  fan  fo r  mov ing

a i r  i n to  the  senso r ,  an  u l t rav io le t  l i gh t  (p rov ides

ion i za t i on  ene rgy ) ,  an  i on i za t i on  chamber  and  s igna l

anp l i f e r  (2 )  re i c lou t  assemb ly  wh ich  con ta ins  a  ba t te ry '

i o i r  chamber  b ias ,  me te r  ! eadou t  and  con t ro l  pane l '

Spec i f i cs  o f  t he  de tec t i on  p r i n  c i  q le / theo ry  and  func t i ons
o i  va r i ous  componen ts  can  be  found  i n . the  manu fac tu res

ins t ruc t i on  manua l  ( I INU Sys te rns ,  I nc . ) .

To  assu re  op t imum pe r fo rmance ,  t l t e  p l ro to ion i za t i on  ana ly -

ze r  s l : ou ld  Le  ca l i t r a ted  w i th  a  s tandard  gas  m ix tu re  o f

known  concen t ra t i on  f rom a  p ressu r i zed  con ta ine r '  A

da i l y  p rocedure  fo r  ca l i b ra t i on  i nvo l ves  b r i ng ing  the
p i "u l  i " a  i eadou t  i n  c lose  p rox lm i t y  t o  the  ca l i b ra t i on

ias ,  c rack ing  the  va l ve  on  the  tank  and  check ing  the

ins t rumen t  r6ad in9 .  Th i s  p rov ides  a  use fu l  spo t  check

fo r  t he  i n  s t runen  t .

/ \  p rocedure  conduc ted  week ly  fo r  more ,accu ra te  ca l i b ra -

t i on  o f  t he  i ns t rumen t  f rom a  p ressu r i zed  con ta ine r  i s

to  connec t  one  s ide  to  the  p ressu r i zed  con ta ine r

o f  ea l i b ra t i on  gas ,  ano the r  s ide  o f  t he  "T "  t o  a  ro tamete r

and  the  th i rd  s ide  o f  t he  "T "  d i rec t l y  t o  t he  8 "  ex tens ion

to  the  pho to ion i za t i on  p robe  ( see  F igu re  2 ) '  c rack  the

va lve  o f  t he  p ressu r i ze i  con ta ine r  un t i f  a  s1J 'gh t  f l ow  i s

i nd i ca ted  on  Lhe  ro tan le te r .  The  i ns t rumen t  d raes  l n  t he

vo lume o f  samp le  requ i red  fo r  de tec t i on .  ' and  the  f l ow  in

the  ro tamete r -  i nd i c i t es  an  excess  o f  samp le '  Now ad jus t

[ i r .  
"p " "  

po t  so  tha t  t l t e  i ns t rumen t  i s  readLng  the  exac t

va lue  o :  t he  ca l i b ra t l on  gas .  ( I f  bhe  i ns t rumen t  span

" . i i i ng  
i s  changed ,  t he  i i s t rumen t  shou ld  be  tu rned  back

i " - i r , " ' " i " t dby  f , os i t i on  and  the  e lec t ron i c  ze ro  shou ld

be  readJus ted ,  i f  necessa rY  )  .

l r
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TECHNOLOGY
Oivrrion or 

{cov..y 
Sy.tq,na lnG

Prq;cc: lr-r/ rlesFo*; en - Cwn.r .rrco Pet:oleun -

1qq11iq6 !ar--nr"l . 1-el i € pror!€r Numbar _lO*8Jl"L--

oarr o.ftl€d A/n1!AA ior.t accrh o, ,.iotc _30_€!_oiem.tcr Ji_!a--

Surlacc ::€vrlion -- tvarcr L3yqt lnitiat -13_o!_ 2it-hB Ll_}:__

Drill ing L

Jsl
; J

;,ffi

Sciqcrt Cia ? in Leogti  tq . !- Srot Sier . O?0 jO_

ryec t Jlf--CasidE Oia ? in LsnErh i  t-

Dntlinq co.nDany Sigfa---%C5:-- onliog Mclhod h - < errgcr -

Oril lcr !  PPY'1 -- LcA by S .  C a h l  a

OclcriotlorVSoil Classiticatlon
(Color. Tcrtu.a Strustut'3)

O PID

O PID
IU

O PID
)U

O PID
.ln

O PID
1 ? n

b J

4

D3
4

E8
I?

AsphalE, gravel fine

Black, blue rcEcled silEy clay, sEiff, dry
no odor

Brornn-green, silty clay, firm, darnp, nnderate
prodlcE ddor

Green, fine sard-silEy clay, S6ft, damp,
[DderaEe €dor

817 /86

Green-gray, silcy clay, sofE, darp, rmderaEe
. odor

' Light b:o$rn, coarse sardr'loose, ureE, slighE'
. odor,

t . ,

0 2 r @ 1 4 4 Page __ of



GROUNDerren
TECHNOLOGY
Oivition ol Oil RaaoYaty Sttl'n'' l'lc'

Well Number--l4[ 
-' 1

I
Dril l ing Log
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cnot-|lpwArER
TECHNOLOGY
Oivi3on o, Oil R€covcry Systamq li€'

Well Number_!tiJ_-
Prolect - Arco/f,g5pgaiArL - - -- - Owner -\r:CO-f€CrOter-m--

Locar'on --l*+dda;d, Ca 1 i !. - -_ - Prorect :,tumbe20-8121_------ -

Oare Dnired -8/8/86- -.-;orat Ceorh ot Hote 25-..jEt-- Diamet€. .,020 ina--

su.lace Elevarron -]---- watu, .ever, tnnrat-!39jj- 24.h.s ---------- -

Screen: Dir -Zj.n----- Lengti -:5-ld-- ----- Slot Si.c ..02€-i{+-- -

Cas,ng: Cia -2 jcL - ---. Lengrh __ j_ft---.--- rvpe , -FJ-€----- -

DrrttrnE Company .Sie!T+ PaC-ii.-re_ OrrIing Merhod -b--S -=r:ger---.-.-

Orrl ler -l--P€ra Log by --S, Gable--.--.------- -

Dri l l ing L

Brown, sardy silt, very loose, dry, no odor

Black, silEy clay, sEiff, dry, nc odor

Brorm, fine sandy clay, firm, danp, sliglrL
odor

Greerrgray, clay, sof!, danp, @erace odor

8/8186

bEtled greetr brom,
nnderate odorr

silty clay, sciff , "rcc,

Gr.ay brot*r, silry clay,
o(lor

stiff , {Ft, mde,rrte

f;l
I

tsil
:tT
ffi
.H
mI
-F,l

ffil- l

,ffi
Iry,ry
,T
ffi
4s

O PID
t2

o PID
3

A6

B3o PID
15

o PID
T2

LighE broq'n, slltry sard, looser l|, modet-ate
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OlvidAn ol Oil Facova.y Syala,n!, kE,

Dril l ing Log
Well Number-$l-2-
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cRoulbwArER
TECHNOLOGY
Otvtl|on Ot Oil FleCCv€ry Systcms I.rC.

Wel l  Number w j

Proree -lrcc,IHp <nFt'iar1- - - --- owner --{1'64f4g;4fu14

Locatron.--Has,iaEL-CaIi :*---- Prorect N umber/Q-.812J------- .

Date Orlled .- 8/&€6- -- rorat Oeeth or Hore 3O-jEL Oiarn€re. -- 7. 5 1-.. --

Surlace Sievation ------- Water Level. lnrt'al -13-OJC?4.hr3

Scrcen: Dia" ? ia----- t"ngrn.-35-ft,-- _---- Slor Sir! -,Oeg------

Casingi Oia -2ia- ---. LenErh --a.FC---.--- Tyge --PJI=6--:-.-

Dril lins Company _Sie=ra_ PaC_ij_i€_ D'i ins Mer hod _5_-S -_Auge!---- -

D.rller --L--gera Lcs by - -S. GablA--_----------

Dri l l ing L

Asphalt, gravel fill

Black, silty clay, stiff, dry, rn odor

Bro"n, sil.ty clay, stiff, dry, no odor

Green, sardy silEy clay, firm, danp, mi.ld
odor

Green, clay, sofE, rIr3iSE, strwr8 odor

Green brown, fine sardy clay, sofr, rE;
nild odor
818186

Motlled brown green, silfy clay, stiff,
ru€, strqg odor

Brcrun, sllEy sard, loose, !,Et, mild odor

fl
rl

)

o PID
I

o PID
7

o PID
13

O TIU
.4)LZ '

1e*.

1 * -

2C-

O PID
120.0

o PID
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ff."#'R%Hf"
oiviJ€n a|| Cil Rac:v.,y Srlao|n.. tac

SCIL EORING SBr
'r 

prolcci lF-^ /u6ci.c-J .- -- g'.vnqr t-^ D6F1Fi a.rn

Locltion ut:r.. ' .r-l / '51; -- prctad Nurnoar ?O_.q1 tt

Drt. onltqd q-9-q6 iga aer(rr ol tci. , Afl .A^ Oierncrcr _Z_Lir__
Sqttrca e!.vatioo --:_ Warcr l-:vci, tnrtiat 12,O, 2a-hrs,

Sc'ra't Oi1 _- L!ng!i.i

Crsing: Oir __:_ Lenglh

Drill ing L

fyg. -

il
il
sf
il
H
'$il

H
tr
H
H
fr
n
!
il,
ee

Drilling Comprny qi 6F' ,:c.' :.' ^ Dn[ing Mcthod , -. h. S . aUggf _

orittlr L. Pera Lca ry S . Gable

o?'t oo i 44



ff3"ull!#EHF"
Oivi$Or Ol Oil naccv.rY Sytra6r. ta€.

sB1 Drill ing Log
SCIL SCRING
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f5.o*'$&ffi"
OiviJo|r ot Cll F.car.ry Syrt..nl Inc Drill ing Log

SCIL BORING SB ?

F oirct 3t::lHe.Sei.:!--- owncr A-^' Pa!-r-61 e! 'n

Locntion iEalrtald,i-Ce! j- Proilcl Nutnbtr --I!-AJ3J-'.=--

Oat. Ontrld q-t-.q6 To;ai Oeg(lr o, xotc -ZO-f!- Oi116167 7 5 i n

Ssdac; Et.varton - watet L3vrr Initill -!2--Q-13 24'ht3

ssrsrrt oi8 .j- Lengttr Slot Sit!

Crsing: Oi1 -- 
Length -J-- TYPr

Dri[ ing complny qi c-! '^ p.ci ci c ori lt ing M.thod . - h' s ' auger

oriu.r L. Pera ---- Los 5v S ' Gable
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GROUTIDWATER
TECHilLOGY
Olyi$gn ot Cit F.ccv.ry Sy3ra6r. tnG

SCIL BORING Drill ing L

,s
$
H
l'.1
r.'-ll

ir{

iiS

{{
1 j

r's
. {

i*i
.-ri

l-.:t
|t

t
I
I
i

SBr _
Proiqsl lraa/qecl.e*i en -- C,,vnrr A-^-r' Dor-n.l 5,rr]

Locarion q':F.rrl+i. a.t i a p.otrd Numbcr 1o_A11j

oatr ontt.d R-t-.e6 iorai:. i i i  of Hot. ?fl €r oiamctcl 7_ i in

Suiiacr Slcvetion 
- 

wa(.r L.ve! tnjliat :.?_LtEt_ l4-hE _:
Scracft Oi1

Stot Sir! --
casing: Ola --e_ Lrngth _ Tygr 

-

Orjlli.|E Company {i a*e per.i :.: ^ Crifling Merhod . -. h, s . auger
Pe:a _--- LcE 5, S . Gable

0 2 1 0 0 1 4 4
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Olvir€n ol Cil F!ccY.r, SFt.tna lnc

SCIL BORING SB 4

S,rrtacc Elcvatton -]- watcr Leve! lnitial -12-tr-f! 24'hB

Slot Si!.
Scrqarl Oi1 --- L.ngth

Drill ing Log
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il
il
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il
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Casing Oi1 . 
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Lcnetn --:- TYP!

g f :::!ins vcrhod . --b:-"'!:-SllggI--
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o
GT ENVTRONMENTAL

I
LABORATORY

ANALYTICAL& CONSULNNG SEFY'CES
ot Oil Recovery Systems, Inc'Oivision

Box 541, Greenville, NH 0cO48
Tel: (603) 87&2500

8 l  L3  /86
Repor t  No .
Subn i t ted

20-8127-L

- - . - | 1 ' - . 1

r " r  {  i  - -  r
a . .  l  t  ' :  t - - '

r i . .  -  j . - . . . - . - - - . -,l
ln
tr
1
i

- . 1 r
t

. . -  I

i f , : t : : . : : ; : : ' : : ; : : : " : ;vers uarer  .sanples #2s-172-2st71 :?h"? 
bv s '

Thompson us ing  4oo t ,  ; ; ; ; ; ; - ; ; ; ; ' a  g r l " " -u ia1s  aE s i re  #20-8 r27 '

I {e  yvoo  d  ,  Ca l i fo rn la .

l : : l ; : i "  was  per fo roed  fo r  Po !s :1b1 : - lo 'ae ic  Pr lo r iEv  po l lu tan ts

anr l  xy lenes  by  Purge  and  t rap .  Eas  .  ch rg laEography  w i t ' h  - - '  '
Dho to ion iza t ion  ano  f ia te  io i r i i a t ion  de tec i io l  as  per  EPA Method

OOZ.  quan t i f i ca t ion - r " " "  pe r fo roed  o"  i -u " ty  po la r  s6 fgsa  uh ich

f rac r lonares  a r ipna l i l l " t l n ' ; ; -e ; t1 -a r "av  f r i o -  vo la t i l e  a roEaEics .

ch ro t ra tograpr r i "  "o t ' i i i i on " 'u tu  
tu tL t "n i la - i "  c r r '  l l e thod  Code 110 '

Hexane  i s  used  
" -  

u - "u i iL - ta t ion  s tan t la rd  fo r  the  a l ipha t i c

hy l l rocarbons  ane  n is i -e i i ; ; ; ; ; ; - ' ; ooa t i cs '  i f  repor ted '

M in inun  Derecr ion  L im i r  (MDL)  a t  5  t i nes  backgrouod  i : -9 '?  nnb

fo r  a l l  pa rane te rs : - - i ; " t i ; ; ; r - i o t  t " r i l u iu -q iun t i ta t ion  fo r  the

sunmed s rouPs  "u .n ' " " ^ l i i i i t l i "= - i " - i o -oou '  

^sanp les  
d i lu ted  in

o rder  to  Ea in ta ln  a r r "  
" " i i l . . ! ed  

range  t i "  
"o  

ind ica ted  by  a

foo tnoEe s iv : . cs  th ; " ; " : ; ; ; - i i - ' r ' i " I  i t ' "  no i '  i s  ra i sed '

Sanp l ing  an t l  saopre  hand l ing  111  : , t : : : t *a t ion  
a re  spec i f i ed  by

rh is  labora to ry  lo  be  as  pe i  EPA Metboa  602 '  Any  i r regu la r i t i es

are  re fe renced  in  a i .  
" l a ' . " r t "d  

qua l i t y  assurance  repor t '

.  Resu l t s :
Resu l t s  a re  repor te t !  i n  ppb  (ug / f )

Prepa red  bY :
Bob  Ednar  d  s
GC Xaoager

Robe r !  Juoca l
Groundwa te r  Techno logY
4080  P i ke  Lane
Conco rd ,  CA .  94520

_ h . 5 . r , .
Ana ly  s t

- ,h
.: i

r- t
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t .
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GTET{\4RONMENT@
ANALYTTCAL E COTVSULnNG SEFY'CES

Division of Oil Reco,ery Systems' Inc'

P. O. Box 541, Greenville, NH 8048
Tel: (603) 87&2500

I IYDROCARBONS IN WATER Ug/L  (PPb)
REPORT N0.  20-8127- r

DATE DATE ETHYL TOTAL TOTAL

11111i-11--:i::::l -vl --::y:y --::li:i:-::Y:T-i:::i::--:l::

rt

2sr72 MI . I - I  8 /8186 8 lL2/86 L32
is t ts  Mw-2 8 /8186 8 lL2/86 20-L
29174 MI , t -3  8 /8186 8/72/86 s lo

*NOTES:

ND = BELOW DETECTION LII ' I IT

TOTAT BTEX = THE SUl l  0F  BENZENE'  T0LUENE'
AND XYLENES,  ROUNDED TO TITREE

8.7  439 230 810
i .e  I  .8  ND 24 '7
a|s ros 1380 28so

ETI {YL BENZENE,
SIGNIFICANT FIGURES.

I

t

?

'l

a
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RATORY
t

AL LABOGT ENVIRONMENT
ANALYTICAL & CONSULrING S6FY'CES

Division of Oil Recovery Systems, Inc.
P. O. Box 541. Gre€nville. NH 03043

Tet: {603) 87&1500

HYDROCARBONS IN  t r lATER ue /1
REPoRT N0 .  20 -8127 -1

SAMPLE NO. I .D .

c4-c 12
ALIPHATIC
ITYDROCARBONS

MISC
AROMATICS
c8-c12  ToTAL

I

5
I

:l
I
;fl
I

I
:"il
:d
.I
[t
ftl
IH
tE

rg
il
il
F
EI

29L7 2
29L73
z 9 L t 4

MW-1
ut/I-2
MW-3

7 040
1 0 1 n

7 450

6440
999

3800

14300 *5
2930  *5

14100  *4

*NOTES:

TOTAL = TIiE SUM OF THE TOTAL BTEX

ND = BELOW DETECTION L IMIT
MW = 116p119RrNG WELL
4 =  SAMPLE DILUTED;  MDL TIMES 52
5 =  UNCATEG0RIZED C0MPOUNDS PRESENT

AND THE ABOVE PARAMETERS.

AT LESS TNAN 10 PPB.
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i he  saop les  t n  t h l s  da ta  se t  Dee t  t he  Groundwa te r  Techno logy

Labo ra t l r y  c r i t e r i a  f o r  phys i ca l  i n t eg r i t y  as  pe r  GTL  Me thod  Code

rO5-  t n i " " L i t ou t  t he  sa tp l i n ' g  '  hand l i ng -and 'ana l y t i ca l  p rocess '

Qua l . i t y  Assu rance  Spec i f i ca t i ons :
i t r e  aa ia  i n  t h i s  se l  con fo ros  t o  t he  GTL  Qua l i t y  Assu rance

Dros rad  and  p rov i s i ons  spec i f i ed  i n  EPA  Me thod  602  i nc l ud lnS '

I r i i ; - ; . l i ; " l i i on  ' i t h  f i esh l y  nade  s tanda rds ,  b l anks  be fo re

i i . . !  i " " " r  s5np1es ,  
" u r t og " t L  

sp l kes ,  sP i kes . i n  un tes ted

Ea t r i ces ,  a  a io inun  o f  102  dup l l ca tes  and  a  t r i nLou l l l  o !  ( )6

re fe rence  sanp les  t r aceab le  t o  t he  U 'S '  EPA '

Ce r t . i f  l ca t i on :
The  da ta  i o  t h i s  l epo r t  have  been  checked  f o r  accu racy  and

coap le teness .
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PROJECT:
PROJECT NO!
DATE SAMPLED:
!4ETEOD 3

ParaE|eter

Eydrocarbon by
ng,/kg (ppn)

NEPORI OF ATAITIIC;IL RBSI'LTS

20200 Eesperian BIvd., Eayward
20-8L27
August  8 ,  1985
RPA Method 418.1

Sample Descript ion

I
:l
,'N

;l
._N

MWI
MW2
!'r!{3
sBl
sB2
sB3
sB4

Verbal Results Received
Laboratories August 15,

(9 -9 .5  f t .  )
(  9 -9 .5  f t .  )
(11 -11 .  s  f r .  )
9 -9 .5  f t .
9 -9 .5  f t .
9 -9 .5  f t .
9 -9 .5  f t .

Re su 1t

<10
<10
<10
<r0

49
42
20

f foe Brown &
1986.

Caldwell

. ; i


