
Shell Oil CompanY
EAST BAY

MARKETING DISTRICT P.O. Box 4023
Concord, CA 94524
(415)  676-1414

July 16, 1990

Mr. Gil Wistar
County of  Alameda
Department of Environmental Health
Hazardous Materials Division
80 Swan Way, Room 200
Oakland, Cal i fornia 94621

SUBJECT: SHELL SERVICE STATION
999 SAN PABLO AVENUE
ALBANY, CALIFORNIA

Dear Mr. Wistar:

Enclosed is a of copy of the Well Installation Report dated June 28, 1990 which
documents the installation of two off-site ground-water monitoring wells at the
subject location.

The initallation of two additional off-site monitoring wells to further evaluate the
extent of contamination is proposed in the report.

If you should have any
hesitate to call me at (415)

Yery truly yours,

Dist r ic t  Envi ronmenta l Engineer

Mr. Torn Callaghan, Regional Water
Mr. John Werf al, Gettler-Ryan Inc.

questions or comments regarding this project please do not
676-1414 ext. 12'7.

Quality ControI Board
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Gett ler -Ryan Inc.
2150 Wcst  Winton Avcnuc
H a  y  w a  r d ,  C a l i f o r n j a  9 4 5 4 5

Attn:  Mr.  John Werf  a l

Re:  WELL INSTALLATION REPORT
Shel l  Serv ice Stat ion
999 San Pablo Avenue
Albany,  Cal i forn ia

Gent lcmen:

This  repor t  summar izes the f ie ld  act iv i t ies per formed by
GeoStrategies Inc.  (GSI)  and presents the resul ts  of  ground-water
sampl ing conductcd by Gct t ler -Ryan Inc.  (G-R) at  the above referenced
locat ion (Plate l ) .  Two exploratory so i l  bor ings w€re dr i l led and
completed as ground-water  moni tor ing wel ls ,  S-4 and S-5,  on Apr i l  l6 '
1990.  The moni tor ing network was sampled on May I ,  1990 (Plate 2) .
F ie ld work was conducted in  accordance wi th current  State of
Cal i forn ia Water  Resources Conlro l  Board (SWRCB) guidel ines.  GSI and
Gettler-Ryan lnc. (G-R) Field Methods and Procedures are presenled in
Appendix A.

SITE BACKGROUND

Dur ing January 1990,  GSI dr i l le l l  ten exploratory so i l  bor ings (S-A

through S-G and S- t ,  S-2,  and S-3)  and completed three of  these as
ground-water  moni tor ing wel ls  (S- l  through S-3) .  These bor ings were
dr i l led to character ize s i te  so i l  condi t ions pr ior  to  replacement  of
the underground storage tanks (UGSTs).  Resul ts  of  th is  invest igat ion
are presented in  the GSI repor t  dated,  March 23,  1990.  The tank
replacement  is  schedulcd to take p lace dur ing 1990.

The s i te  is  located on the nor theast  corner  of  San Pablo Avenue and
Mar in Avenue.  An automot ive repai r  shop is  nor th of  the s i te  and a
serv ice s tat ion is  located across Mar in Avenue.  Resident ia l  proper ty
is  adjacent  to  the s i te  a long Mar in Avenue.  There are three on-s i te
moni tor ing wel ls ,  S- l  through S-3,  and three corrugated,  galvanized,

6- inch-d iameter  s teel  wel ls  which ^ppear  to  be located ] i ' i th in  the
tank backf i l l  a  rea.

Report  No.  7666-3
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FIELD PROCEDURES

Two exploratory so i l  bor ings (S-4 and S-5)  were dr i l led us ing a
t ruck-mounted hol low-stem auger  dr i l l ing r ig .  The soi l  bor ings were
dr i l led to depths of  20,5 feet  below ground sur face.  Wcl ls  S-4 and
S-5 were insta l led at  o f f -s i te  locat ions on Mar in Avenue in  the
suspectcd cross-gradient  and up-gradient  d i rect ion.

Soi ls  were $ampled at  approx imate ly  f ive- foot  depth in tervals  Soi l
samples were col lected us ing a Modi f ied Cal i forn ia sp l i t -spoon
sampler  f i t ted wi th prec leaned brass tube l iners.  A GSI geolog. is t
superv ised the dr i l l ing,  descr ibed soi l  samplcs us ing the Uni f ied
Soi l  Class i f icat ion System, and Munsel l  Soi l  Color  Char t ,  and
prepared l i tho logic  logs for  each bor ing.  Exploratory bor ing logs
are presented in  Appendix B.

A 4- inch long brass tube of  so i l  f rom each sampled in terval  was used
to per form head-space analys is  in  the f ie ld  for  the presence of
Yolat i le  Organic  Compounds (VOCS).  Head-space analys is  involved
transferr ing soi l  f rom the brass l iner  in to a c lean g lass jar  and
imrnediate ly  cover ing the jar  wi th  a luminum fo i l  secured under  a
r ing- type threaded l id .  Af ter  approx imate ly  20 minutes,  the fo i l  was
pierced and head-space wi th in the jar  was tested for  VOCs measured in
parts per million (ppn) using an Organic Vapor Monitor (OVM)
pho!o ionizat ion detector .  Head-space analyses dre presented on each
bor ing log in  Appendix B.

Soi l  samples reta ined for  chemical  analyses were col lected in  c lean
brass l iners,  covered on both ends wi th a luminum fo i l  and sealed wi th
plast ic  end caps.  The samples were labeled,  entered onto ^
Chain-of -Custody form, p laced in  a cool€r  wi th  b luc ice,  and
transpor ted to In ternat ional  Technology ( IT)  Analy t ica l  Serv ices,  a
State-cer t i f ied envi ronmenta l  laboratory located in  San Jose,
Cal i forn ia.

Report No. 7666-3
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HYDROGEOLOGY

The.  subsu.r face l i tho logy consis ts  pr imar i ly  of  s i l t  and c lay to  thetota l  depth explored of .  
^  

20.5 feet-  be low'  grade.  A s i l ty  c lay wasencountered f rom I  to  1,2 teet  below grouni  sur face.  U" j . r fv- ing i i l ,clay was a saturated claycy gravel ta'yet appro*irnately 2 r".t ir.,i.r..This .  c layey gravel  zonc.  in  r inderra in 
-  

by a--  sanoy s i r t  to  the totardepth explored.  The th ickness of  th is  ,n i t  is  not  known Uut  upp"r i ,to  be at  least  l0  feer  based on dr i l l ing in iormatron.  The s i l t  wasnot  
_ saru. rated,  howevcr ,  in  Bor ing S_5 the s i l t  conra ined d; i ; ; r . ; i ;levels  of  hyd roca rbons.

The rh in.  c layey gravel  zone is  in terpreted to be the uppermostwater-bear ing st rata.  A r ise in  ground_water  levels  when th is  uni twas penetrated dur ins dr i l t ing suggests that  the c layey grur ; iaqui fer  is  semi-conf ine-d or  conr ineol '  tne retat ivety  low moisturecontent  in  the s i l t  under ly ing the gravel  zone may ind icatc theshal low aqui fer  is  a pe. ineA ,on. , "  * i th  under ly ing s i t t  
' iocat f i

act ing as a basal  aqui tard.  Cro is-sect ions were prepared us ingbor ing logs f rom th is  invest igat ion ; ; ;  the prev ious GSIinvesf igat ion (p lates 5 and 6) .  The aro. r_r"at ron.  show that  the
l l r i r  

gravel  zone changes la tera l ly  to  s i f ty  
- -sano 

and sand,  however ,this more perrneabre zone was encountered throughout the site atapprox imate ly  the same depth.

Monitor ine Wel l  Desisn and Construct ion

Moni tor ing wel ls  S-4 and S-5 were insta l led to to ta l  depths of  l4  and
i9 feet ,  -  respect ive ly .  The wel ls  were construcred us ing 3_inchdiameter  Schedule 40 pvc wel l  cas ing 

""A 

-O.OZO-in" f ,  
factory s lo t tedwel l  screen.  The wel l  screen was p laced f rom the bot tom of  thecasing to _ap-prox imate ly  9ne to two feet  above stat ic  water  level .Lonestar  #2/12 graded sand was p laced in  the annutar  space a long theent i re  screened in terval ,  inc luding one fool -  

"Uotr"  
the top of  thescreen.  A one- foot  rh ick bentoni te  seal  fo l lowed by a 

"arn"nf -  
groutseal  to  €pprox imate ly  one foot  below graO" ;as p laced above the sandpack.  Each wel l  was cornpleted at  gr :ound sui iace wi th a focUng capand lock, secured underneath a trafiic_rated Ct risty Uox. ;;;l;"ri;;wel l  construct ion deta i ls  ate presented wi th the bor ing logs l ;Appendix B.

Report No. 7666-3
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Potent iometr ic  Data

Stat ic  ground-water  levels  were measured on Apr i l  27,  1990'  us ing an
elect ronic  o i l -wa ter  in ter face probe. Wa ter  levels  were measured
from the surveyed top of  wel l  box and recorded to the nearest  10.01
foot  (Table l ) .  Ground-water  e levat ion data,  referenced to Mean Sea
Level ,  were used to prepare a potent iometr ic  contour  map (Plate 3) .
Plate 3 ind icatcs an apparent  ground-water  d iv ide which t rends
nor theast-sou thwest  beneath the s i tc . Groundwater  f low d i rect ion
var ies f rom southeast  to  nor thwest  a long the ground-water  d iv ide
axis .  The hydraul ic  gradient  in  the uppermost  water-bcar ing zone was
calcu lated to be 0.033.

Float in  s  Product  Data

Fie ld measurements for  f loat ing product  were made in  each moni tor ing
wel l  us ing an e lect ronic  o i l -water  in ter face probe.  Readings were
recorded to the nearest  t0 .01 foot .  Each wel l  was a lso checked wi th
a c lean,  c lear ,  acry l ic  bai ler  to  v isual ly  conf i rm in ter face probe
resul ts  and to check for  the presence of  a product  sheen.  F loat ing
producl was observed in Well S-5 at 0.64 feet in measured thickness
(Table l ) .  Product  shecns were not  observed in  any of  the wel ls .

CHEMICAL ANALYTICAL DATA

Soi l  Analv t ica l  Data

Soi l  samples were analyzed for  Tota l  Petro leum Hydrocarbons
calcu lated as Gasol ine (TPH-Gasol ine)  accord ing to EPA Method 8015
(Modi f ied)  and Benzene,  Toluene,  Ethy lbenzene,  and Xylenes (BTEX)

accord ing ro EPA Method 8020.

TPH-Gasol ine and BTEX were not  detected in  the two analyzed soi l
samples f rom Bor ing S-4.  The analyzed samples were col lected f rom
the 5-  and g- foot  depth in tervals .

TPH-Gasol ine and BTEX were not  detected in  the sample col lected f rom
the 5- foot  depth in terval  f rom Bor ing S-5.  The samples col lected
from the l2-  and ls- foot  depth in tervals  conta ined 25 and 130 ppm

TPH-Gasol ine,  respect ive ly .  BTEX compounds were a lso detected in  the
12 and l5- foot  so i l  samples (Table 2) '  The IT Analyt ica l  Serv ices
cer t i f ied analy t ica l  repor t  is  presented in  Appendix C.

Report  No.  7666-3
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Ground-water  Analv t ica l  Da ta

Ground-water  samples were col lected f rom Wel ls  S- l  through S-4 on May
I ,  1990.  A ground-water  sample was not  co l lccted f rom Wel l  S-5 due
to the presencc of  f loat ing product .

Samples were analyzed for  TPH-Gasol inc accord ing to EPA Method 8015
(Modi f icd)  and BTEX accord ing to EPA Method 8020 at  IT Analyt ica l
Serv ices.

TPH-Gasol ine concentrat ions were detected in  Wel ls  S- l  through S-3
ranging f rom 2 to l l  ppm (Tablc  l ) .  Benzene was a lso detected in
these wel ls  at  concentrat ions ranging f rom 0.018 to 2.3 ppm. The
benzene concentrat ions in  Wel ls  S- l  through S-3 exceed current
Regional  Water  Qual i ty  Contro l  Board (RWQCB) Maximum Contaminant
Levels  (MCL).  The sample f rom Wel l  S-4 d id not  conta in detecrable
levels  of  TPH-Gasol ine or  BTEX. Chemical  analy t ica l  data are p lot ted
on Plate 4.

The IT Analyt ica l  Serv ices cer t i f ied analy t ica l  repor t  is  presented
wi th the G-R Groundwater  Sampl ing Report  in  Appendix D.

SUMMARY

A summary of  s i te  act iv i t ies and f ind ings is  presented below:

Two exploratory soi l  bor ings, S-4
to total depths of 20.5 fect
ground-water monitor ing wel ls.

Analyses ident i f ied TPH-Gasol ine
samples collected from the 12-
interval  in Bor ing U-5. No
hydrocarbons were ident i f ied in soi
s-4.

and S-5, were dr i l led
and completed as

and BTEX in soi l
and lS-foot depth

detectable levels of
samples from Boring

Report  No. 7666-3
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Soi l  bor ing dr i l l ings ident i f ied a th in,  c layey gravel
aqui fer  at  a  depth of  approx imate ly  8.5 feet  below
ground sur face.  The aqui fer  may bs a perched water  zone
which exhib i ts  semi-conf ined to conf ined condi t ions.

Ground-water  samples col lccted f rom Wel ls  S- l  through
S-3 conta ined detectable levels  of  TPH-Gasol ine and
benzcne.  The sample f rom Wel l  S-4 was repor ted as ND.
Wel l  S-5 conta ined 0.62 feet  of  f loat ing product  and was
not  sampled.  Benzene concentrat ions in  Wel ls  S- l
through S-3 exceed the current  RWQCB MCL.

Potent iometr ic  sur face data ind icate the ex is tence of  a
ground-water  nmound'  between the ex is t ing Shel l
underground storage tanks (UGSTs) and Wel l  S-5.
F loat ing product  has not  been observed in  Wel ls  S-2 and
S-3 which are located between the Shel l  UGSTs and Wel l
S-5.  At  th is  t ime,  the avai lab le data do not
conclusively show the Shell facilities to be the source
of  f loat ing product  observed in  Wel l  S-5.  Addi t ional
hydrogeologic and geologic information will be required
to assess the migration pathways and source of the
floating product.

PLANNED SITE ACTIVITIES

The fo l lowing act iv i t ies wi l l  be conducted at  th is  s i te  to  fur ther
del ineate the extent  of  hydrocarbons in  the subsur face:

o Ground-water  samples wi l l  be col lected f rom s i te
moni tor ing wel ls  on a quar ter ly  schedule.  The samples
wi t l  be analyzed for  T?H-Gasol ine and BTEX. Water- level  . .
and f loat ing product  data wi l l  be cot lected on a weekly
schedule.

o Two addi t ional  moni tor ing wel ls  wi l l  be insta l led,  one
on San Pablo Avenuc,  downgradient  f rom the UGSTs,  and
one on Marin Avenue, bet\peen Wells S-3 and S-5 (Plate
2).

o

Report  No. 7666-3
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I f  you have any quest ions p lease

GeoStrategies by:

ca l l .

/ 7 /'ru4ffi-//""-"aL
Matthew J.  Janowiak
Geologis t

Wy.,Pth^4W
Jcffrey L. Peterson
Senior Hydrogeologist
R.E.A. l02l

Chr is topher  M.  Palmer
c.E.G. r262, R.E.A. 285

MJJ/JLPlmlg

Plate l .  V ic in i ty  Map
Plate 2.  S i te  Plan
Plate 3.  Potent iometr ic  Map
Plate 4.  TPH-G/Benzene Concentrat ion Map

Appendix A.  F ie ld Methods and Procedures
Appendix B.  Bor ing Logs and \Yel l  Construct ion Dcta i ls
Appendix C.  Soi l  Analy t ica l  Report
Appendix D,  G-R Groundwater  Sampl ing Report
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Shell SeMce Station
999 San Pablo Avenue
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GeoStrategies lnc. Apri l  20, 1990

FIELD METHODS AND PROCEDURES

EXPLORATION DRILLING

Mobi l izat ion

Prior to any dr i l l ing act iv i t ies,  GeoStrategies Inc.  (GSI) wi l l  ver i fy
that necessary dr i l l ing permits have been secured,

Ut i l i ty locat ions wi l l  be located and dr i l l ing wi l l  be conducred so as
not to disrupt act iv i t ies at  a project s i te.  GSI wi l l  obtain and
review avai lable publ ic data on subsurface geology and i f  warranted,
the locat ion of  wel ls wi thin a hal f-mi le of  the project s i te wi l l  be
ident i f ied. Dr i l lers wi l l  bc not i f ied in advancc so thar dr i l l ine
equipment can be inspected pr ior to pcrforming work.

Dr i l l i ne

The subsurface investigations are typically performcd to assess the
lateral and vertical extent of petroleum hydrocarbons present in soils
and groundwater.  Dr i l l ing mcthods wi l l  be selected to opt imize f ie ld
data requirements as well as be compatible with known or suspected
subsurfacc geologic conditions.

Monitor ing wel ls are instal led using a truck-mounted hol low-stem auger
dr i l l  r ig or mud-rotary dr i l l  r ig.  Typical ly,  the hol low-stem r ig is
used for wel ls up to 100 fect ,  i f  subsurface condit ions are
favorablc.  Wel ls greater than 100-feet deep are typical ly dr i l led
using mud-rotary techniques. When mud rotary dr i l l ing is used, an
electr ic log wi l l  bc pcrformed for addi t ional  l i thological
informat ion. Also dur ing mud rotary dr i l l ing, precaut ions wi l l  be
taken to prevent mud from circulat ing contaminants by using i
conductor casing to seal  of f  contaminated zones. Samples wi l l  be
collected for lithologic logging by continuous chip, and where needed
by dr ive sample or core as speci f ied by the supervis ing geologist .
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So i l  Samo l inE

Shal low soi l  bor ings wi l l  bc dr i l led using a truck-mounted hol low-stem
auger dr i l l ing r ig,  unless si te condit ions favor a di f ferent dr i l l ing
method. Dri l l ing and sampl ing methods wi l l  be consistent wi th ASTM
Method D- 1452-80. The auger s ize wi l l  be a minimum 6- inch nominal
outside-diameter (O.D).  No dr i l l ing f lu ids wi l l  be used dur ing this
dr i l l ing method. The augers and othcr tools used in rhe bore hole
wi l l  be steam cleaned before use and between bor ings to minimize the
possibi l i t ies of  cross-contaminat ion between bor ings.

Soi l  samples are typical ly col lected at  5-foot intervals as a minimum
from ground surface to total  depth of  bor ing. Addit ional  soi l  samples
will be collected based on significant lithologic changes and/or
potent ial  ch6mical  contcnt.  Soi l  samples from each sampl ing interval
wi l l  be l i thological ly descr ibcd by a GSI geologist  (Figure l ) .  Soi t
colors wi l l  bc descr ibed using the Munsel l  Color Chart .  Rock uni ts
wi l l  be logged using appropr iate l i thologic terms, and colors
described by the G.S.A. Rock Color Chart.

Head-space analyses wi l l  be pcrformcd to check for the evidence of
volat i le organic compounds. Head-space analyses wi l l  be performed
using an orgatric vapor analyzer; either an OVA, HNU, or OVt{. Organic
vapor conccntrations will be recorded on the GSI field log of boring
(Figure l ) ,  The select ion of  soi l  samples for chemical  analysis arc
typically based on the following criteria:

l )  Soi l  d iscolorat ion
2) Soil odors
3) Yisual  conf i rmat ion of  chemical  in soi l
4) Depth with rcspect to underground tanks (or exist ing grade)
5) Dcpth with resp€ct to ground warer
6) OVA reading

Soil samples (full brass liners) selected for chemical analysis are
immediately covercd with aluminum foi l  and the l iner ends are capped
to prevent volat i l izat ion. The samples are labeled and entered onto a
Chain-of-Custody form, and placcd in a cooler on blue ice for
transport to a state-certified analytical laboratory.

Soi l  cutt ings are stockpi led on-si te.  Soi ls are sampled and analyzed
for sitc-specific chcmical parameters. Disposition of soils is
dependent of chemical analytical results of the samples.

o Page 2



a

o

a

o

a

a

o

o

o

o

o

GeoStrategies Inc. Apri l  20, 1990

Soi l  Samol inq -  cont.

Soi l  bor ings not converted to monitor ing wel ls wi l l  be backf i l led
(sealed) to ground surface using ei ther a neat cement or
ccment-bentoni te grout mixturc.  Backf i l l ing wi l l  be tremied by
cont inuously pumping grout f rom thc bottom to the top of  the bor ing
where depth exceeds 20'or as required by local  permit  requiremenrs.

Al l  f ic ld and off ice work,  including explorarory bor ing logs, are
prepared under the direction of a registered geolog,ist,

Monitor ins Wel l  Insta I  lat ion

Monitor ing wel l  casing and screen wi l l  be constructed of Schedule 40,
f lush- joint  threaded pol  yvin y lchlor ide (PVC). The wcl l  screen wi l I  be
factory mi l l -s lot ted unless addit ional  open area is required (ee,
convcrsion to an extract ion wel l  in a low-yield aquifer) .  The screen
length wi l l  be placed adjacent to the aquifer mater ial  to a minimum of
2-feet abovc encountered water. No screen shall be placed in a
borehole that potent ial ly creat€s hydraul ic interconnect ion of  two or
more aquifer uni ts.  Screen slot  s ize and wel l  sand pack wi l l  oe
compat ible with encountered aquifer mater ials,  as conf i rmed by sieve
analysis.

Monitor ing wel ls wi l l  be completed below grade (Figure 7) unless
special  condit ions exist  that require above-grade complet ion design.
In the event a monitor ing wel l  is required in an aquifer uni t  beneath
an cxist ing aquifer,  thc uppcr aqui fer wi l l  be sealed off  by
instal l ing a steel  conductor casing with an annular neat cement or
ccment-bentonite grout scal. This seal will be continuously tremie
pumped from the bottom of the annulus to ground surface.

The monitor ing wel l  satrd pack wi l l  bc placed adjacent ro the ent i re
screened interval  and wi l l  extend a recommended minimum distance of
2-feet above the top of  the screen, No sand pack wi l l  be placed thar
interconnects t\.vo ot more aquifcr units, A minimum 2-foot bentonite
pel let  or bcntoni te s lurry seal  wi l l  be placed above the sand pack.
Sand pack, bentoni te,  and cement seal  levels wi l l  be conf i rmed by
sounding the annulus with a cal ibrated weighted tape. The remaining
annular space above the b€ntoni te seal  wi l l  be grouted with a
bentonite-cement m.ixture and will be tremie-pumped from the bottom of
the annular space to the ground surfacc. The bentoni te content of  the
grout wi l l  not exceed 5 percent by weight.  A f ie ld log of  bor ing and
a field well completion form will be prcpared by GSI for each well
instal lcd.

Decontaminat ion of  dr i l l ing equipment before dr i l l ing and between
wel ls wi l l  consist  of  steam cleaning, and/or Alconox wash.
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Well  Development

Al l  newly instal led wcl ls wi l l  be properly doveloped within 48 hours
of complet ion. No wcl l  wi l l  bc developed unt i l  the wel l  seal  has set
a minimum of l2 hours.  Development procedures wi l l  include one or
more of  the methods descr ibed below:

Bai l inq

Bai l ing wi l l  be uscd to remove suspended sediments and dr i l l ing
f lu ids from the wel l ,  where appl icable,  The bai ler wi  be
raised and lowered through the column of water in the wel l  so as
to create a gent lc surging act ion in thc screened interval .  This
technique may be used in conjunct ion with other techniques, such
as pumping, and may be used alone i f  the wel l  is of  low yield,

Pumnine

Pumping wi l l  be used in conjunct ion with bai l ing or surging. The
pump wi l l  be operated in such a manner as to gent ly surge the
ent i re screened interval  of  thc wel l .  This may involve operat ing
the pump with a packer type mechanism attached and slowly rais ing
and lowering the pump, or by cycl ing the pump off  and on to al low
watcr to move in and out of  the screened interval .  Care wi l l  be
used not to overpump a well.

Sureine

Surging wi l l  be performed on wel ls that are screened in known or
suspected high yield formations and/or on larger diameter
(recovery) wells. A surge block will be raised and lowered
through the ent i re screened intcrval ,  forcing water in and out of
the wel l  screen and sand pack, Pumping or air  l i f t ing wi l l  be
used. in conjunct ion with this method of development to remove any
sediment brought into the wel l  dur ing surging.

A i r  L i f  t i ne

Air lifting will be used to rcmove sediment from wells as an
alternat ive to pumping under certain condit ions. When
appropr iate,  a surge block designcd for use with air  l i f t ing wi l l
be used to agi tate the ent i re screcned interval  and water wi l l  be
l i f ted out of  the wel l  using forced air .  When air  l i f t ing is
pcrformed, the air  source wi l l  be ei ther ni t rogen or f i l tered air
and the procedure wi l l  be performed gent ly to prevent any damage
to the well screen or casing and to insure that discharged water
is contained.
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l{gl!-DsJ.slepls€.9! - cont.

Al l  wel l  developing equipment  wi l l  be thoroughly decontaminated pr ior
to development  us ing a s team c leaner  and/or  Alconox detergent  wash and
clean watcr  r inse.  Dur ing dcvc lopment  procedures,  f ie ld  parameters
( tcmperature,  speci f ic  conductance and pH) wi l l  be mon. i tored and
recorded on wel l  development  forms (F igure 3) .  Equi l ibrat ion
rcqui rements consis t  o f  a  min imum of  three rcadings wi th the fo l lowing
accuracy standards:

pH
Specif ic Conductance
Temperature

+ 0.1 pH uni ts
+ l0% of fu l l  scale reading
1 0.5 degrees Celsius

The wcl ls wi l l  bc developed unt i l  water is v is ibly c lear and free of
sediment, and well purging parameters stabilized. A minimum of 8 to
l0 wel l  volumes wi l l  bc purged from each wel l ,  i f  fcasible.  I f  wcl l
purging parameters have not stabi l izcd before l0 casing volumes have
been removcd, wel l  development wi l l  cont inu€ unt i l  purging parameters
have stabi l ized and format ion water is being drawn into the wel l .  The
adequacy of wel l  development wi l l  be judged by the f ie ld technician
performing the well development and based on known formation
conditions,

Wel l  Survevinq

Monitoring wclls will bc surveycd to obtain top of box elevations to
the nearest 10.01 foot. Water level measurements will be recorded to
the nearest t0.0I foot and referenced to Mean Sea Level (MSL). If
addi t ional  wel ls are required, then ex. ist ing and newly instal led wel ls
are survcyed relative to MSL.
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Apri l  20, 1990

Accuracv -  the degree of agreement of  ?
measurement with an accepted referenced or t rue
value.

Prccis ion -  a measure of  agreemcnt among
individual  measurements under s imi lar

a 
conditions. Usually expressed in terms of the
standard deviation.

Completeness - the amount of valid data obtained
from a measurement system compared to the amount
that was expected to meet the project data
goals.

Comparabi l i tv -  expresses the conf idence with
which one data set can bc comoared to another.

Oual i tv Assurance/Oual i tv Control  Obicct iv€s

The sampl ing and analysis procedures employed by Gett ler-Ryan Inc.
(G-R) for ground-watcr sampl ing and monitor ing fol low speci f ic Qual i ty
Assurance/Qual i ty Control  (QA/QC) guidel ines. Qual i ty Assurance
object ives havc been establ ishcd by G-R to develop and implement
procedures for obtaining and evaluat ing water qual i ty and f ie ld data
in an accurate,  precise, and complcte manner so that sampl ing
procedures and f ie ld measuremcnts provide informat ion that is
comparable and rcpresentat ive of  actual  f ie ld cond. i t ions. Qual i ty
Control  (QC) is maintaincd by C-R by using speci f ic f ie ld protocols
and requir ing the analyt ical  laboratory to perform internal  and
external  QC checks. I t  is the goal of  G-R to provide data that are
accuratc, precise, complete, comparable, and representative, The
def ini t ions for accuracy, precis ion, conpleteness, comparabi l i ty,  and
rcpresentativ€ness are as f ollows:

-  Reoresentat iven ess -  a sample or group of
samples that reflects the characterisrics of the
media at  the sampl ing point .  I t  a lso includes
how wel l  the sampl ing point  represents the
actual  parameter var iat ions which are under
study.

As part of the G-R QA/QC program, applicable federal, state, and local
reference guidance documcnts are fol lowed. The procedures out l ined in
these regulat ions, manuals,  handbooks, guidance documents,  and
journals are incorporated into the C-R sampling procedures to assure
that;  ( l )  ground-water samples are properly col lecred, (2)
gfound-water samples are ident i f ied, preserved, and transported in a
manner such that they are reprcsentat ive of  f ie ld condit ions, and (3)
chemical analysis of samples are accurate and reproducible.

-  r va  n  i n  c . (415) 783-75007f'*
lenrral and environmenlal conltrclors
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Guidance and Reference Documents Used to Col lect  Groundwater Samples

These documcnts are used to ver i fy G-R sampl ing procedures and are consistent
with current rcgulatory guidance. I f  s i te speci f ic work and sampl ing plans are
required. those plans wi l l  be developed from these documents,  and newly
receivcd applicable documetrts.

u.s.E.P.A. - 330 /9-5t-002 NEIC Manual for

u.s.E.P.A. - 530/SW6r I

Groundwater/Subsurface In vest igat ion
at Hazardous Waste Sites

Procedures Manual for Groundwater
Monitoring at Solid Waste Disposal
Faci l i t ies (August,  197 7)

Methods for Chcmical Analysis of
Water and Wastes ( 198 3)

Handbook for Sampl ing and Sample
Preservat ion of  Water and Wastewater
(  r  98?)

Test Methods for Organic Chemical
Analysis of  Municipal  and Industr ia l
Wastewater (July,  1982)

Test Methods for Evaluat ing Sol id
Waste - Physical/Chemical Methods
(November,  1986)

Required Containers,  Preservat ion
Techniques, and Holding Times

Groundwater Monitor ing Technical
Enforcement Guidance Document
(September,  1986)

A Compilation of Water Quality Goals
(September,  1988);  Updates (October.
1988)

Regional Board Staff  RecommeDdations

u.s.E.P.A. - 600/4-82-057

U.S.E.P.A. - SW-846#, 3rd Edition

for Ini t ia l Evaluations and
Invest igat ion of  Underground Tanks:
Tr i -Regional Recommendat ions (June,
1988)

u.s.E.P.A. - 600/4-79-020

u.s.E.P.A. - 600/4-82-029

40.CFR 136;3e,Table I I
(Code of Fedcral Regulations)

Resources Conservat ion and Recover
act (OSWER 99 50.1)

Cal i fornia Regional Water Qual i ty
Control Board (Central Yalley
Rcgion)

California Regional Water Quality
Control Board (North Coast. San
Francisco Bay, and Central Yalley)

ffw Page 7
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Guidance and Refercnce Documents Used to Col lect  Groundwater Samples (cont.)

Reg. ional  Water Qual i ty Control
Board (Ccntral  Yal ley Region)

State of  Cal i fornia Deparrment of
Hcalth Services

State of  Cal i fornia Water Resources
Control  Board

State of California Water Resources
Control  Board

Alameda County Watcr Distr ict

American Public Health Association

Analytical Chemistry (journal)

Napa County

Santa Clara Yal ley Water Distr ict

Memorandum: Disposal,  Treatment,  and
Refusc of  Soi ls Contaminated wirh
Petroleum Fract ions (August,  1986)

Hazardous Waste Test ing Laboratory
Cert i f icat ion List  (March, 1987)

Leaking Underground Fuel Tank (LUFT)
Field Manual (May, 1988),  and LUFT
Field Manual Revision (Apri l ,  l9E9)

Ti t le 23, (Re gister #8 5.#33-8- 17-8 5),
Subchapter l6:  Undcrground Tank
Regulations; Article 3, Scctions 2632
and 2634; Article 4, Sections 2645,
2646, 2647, and 2648; Article 7,
Sect ions 2670, 267I,  and 2672
(October,  1986: including t988
Amendments)

Groundwater Protect ion Program:
Guidel ines for Groundwater and Soi l
Invest igat ions at  Leaking Underground
Fuel Tank Sites (November,  1988)

Standard Methods for the Examination
of Water and Wastewaters. I6th
Edition

Principles of  Environmental  Analysis.
Yolume 55, Pages 2212-2218 (December,
1983)

Napa County Underground Storage Tank
Program: Guidelines for Site
Invest igat ions; February 1989.

Guidelincs for Preparing or Reviewing
Sampl ing Plans for Soi l  and
Groundwater Invest igat ion of  Fuel
Contaminat ion Si tes (January,  1989)

-  r van  i nc . (415) 783-7500fll1s' gercral and rnvtronmenhl conlraciorr
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Guidance and Reference Documents Used to Col lect  Groundwater Samples (cont.)

Santa Clara Yalley Water District Inv€st igat ion and Remediat ion at  Fuel
Leak sites: Giridelines for
Invest igat ion and Technical  Report
Preparat ion (March 1989)

Rcvised Wel l  Standards for Santa
Clara County (July 18, 1989)
Groundwater Monitor ing & Sample
Bias; API  

'Pub l i ca t i on
4367,

American Petroleum Inst i tute

Environmefi ta l  Af f  a irs DeDartment.
Junc  1983

A Guide to the Assessment and
Rcmediat ion of  Underground Petroleum
Rcleases; API Publ icat ion 1628.

American Petroleum Inst i tute

February 1989

Literature Summary: Hydrocarbon
Attenuat ionsSolu bi l i t ies a n d

Mechanisms, API Publ icat ion 4414,
August 1985

General and sp€cific regulatory
documents as required.

Santa Clara Val ley Watcr Distr ict

American Petroleum Inst i tute

Site Specific (as nceded)

-  r yan  i nc . (415) 783-7500a
'Jf:*'

gcncral anJenvironnenhl conlraclors
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Because ground-water samples col lected by G-R are analyzed to rhe
parts per bi l l ion (ppb) range for many compounds, extreme care is
exercised to prevent contaminat ion of  samples. When volat i le or
semi-volat i le organic compounds are included for analysis,  G-R
sampl ing creu, mcmbers wi l l  adhere to the fol lowing precaut ions in the

|' A clean pair of new, disposable gloves are worn for each well
bcing sampled.

2. When possible, samples are collected from known or suspected
wel ls that are l€ast contaminated ( i .e.  background) fol lowed
by wel ls in increasing order of  contaminat ion.

3.  Ambient condit ions
sample integr i ty.

are cont inual ly monitored to  mainta in

When known or potential organic compounds are being sampled for, the
fol lowing addit ional  prccaut ions are taken:

l .  Al l  sample bott les and cquipmcnt are kept away from fuels and
solvents.  When possiblc,  gasol ine (used in generators) is
stored away from bailers, sample bottles, purging pumps, etc.

2.  Bai lers are made of Tef lon or Stainless Steel .  Other
mater ials such as plast ic may contaminate samples with
phthalatc esters which interfere with many Gas Chromatography
(GC) analyscs.

3, Volatile organic ground-water samples are collected so that
air passage through the sample does not occur or is minimal
( to prevent volat i les from being str ipped from the samples):
sample bottles are filled by slowly running the sample down
the side of  the bott le unt i l  there is a posi t ive convex
meniscus over the neck of  the bott le;  rhe Tef lon side of  the
septum ( in cap) is posi t ioned againsr the meniscus, and rhe
cap screwcd on t ight ly;  the sample is inverted and the bott le
l ight ly tapped. The absencc of an air  bubble indicates a
successful  seal ;  i f  a bubble is evidenr,  the cap is removed,
more sarnple is added, and thc bottle is resealed.

4. Extra Teflon scals are brought into the field in case seals
arc difficult to handle and./or ate dropped. Dropped seals are
considercd contaminated and are not used. When replacing
seals or i f  scals become f l ipped, care is taken to assure that
the Teflon seal faces down.

Sample analysis methods, conraincrs,  preservat ives and holding t imes
are shown on Table l .

-  f v a  n  i n  c . (415) 78S75007f* jcnrral and environmenlal col lnc{ors
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Laboratory and f ic ld handl ing procedures of  samples are monitored by
including QC samFles for analysis with every submit ted sampte lot  f rom
a project s i te.  QC samples may include any combinat ion of  the
fol lowing:

A. Tr io Blank: Used for purgcable organic compounds only;  QC
samples are col lccted in 40 mi l l i l i ter  (ml)  sample vials
f i l led in the analyt ical  laboratory with organic-free water.
Tr ip blanks are sent to the project s i te,  and travel  wi th
project site samples. Trip blanks are gq! opened, and are
rcturned from a projcct  s i te with the project s i te samples for
analysis.

B. Field Blank: Prepared in the f ie ld using organic-free
water.  These QC samplcs accompany project s i te samples to the
laboratory and are analyzcd for speci f ic chemical  parameters
unique to the project site where they were prepared.

C. Duol icates: Dupl icated samples are col lected "second
samples' from a selected well and project site, They are
col lected as ci thcr spl i t  samples or second-run samples
collected f rom the same well.

D, Eouioment Blank: Per iodic QC sample col lected from f ie ld
equipment rinsate to verify decontamination procedures.

The number and types

A. Up to 2 wel ls

B. 2 to 5 Wells -

of QC samples are determined as follows:

- Trip Blank Only

I  Field Blank and I  Tr ip Blank

D.a
C. 5 to l0 Wells - l Field blank, I Trip Blank, and I Duplicate

More than l0 Wel ls -  I  Field Blank, l  Tr ip Blank, and I
Duplicate per each l2 wells

I f  sampl ing extends beyond one day, qual i ty control  samples
wi l l  be col lected for each day.

Additional QC is performcd through ongoing and
dupl icate samples to evaluatc the precis ion of
procedures and analytical laboratory. Precision
accomplished by calculating the Relativc Perccnt
The RPD is evaluated to assess whether values are
range ( typical ly 120% of dupl icate sample).

random reviews of
the field sampling

of QC data is
Dif ference (RPD).

''rithin an acceptable

-  I V a  n  I n  c . (415) 783.75007l'* qencral and envlronrnenkl con{nclorr
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SAMPLE COLLECTION

This sect ion descr ibes the rout ine procedures fol lowed by G-R whi le
col lect ing ground-water samplcs for chernical  analysis.  These

O procedures include decontarnination, water-level measurcments, well
purging, physical  paramcter measurements;  sample col lect ion, sample
prsservat ion, samplc handl ing, and sample documentat ion. Cr i t ical
sampling objectives for G-R arc to:

l .  Col lcct  ground-watcr samples that ate
repr€sentat ive of  the sampled matr ix and,

2. Maintain sample integr i ty f rom the t ime of sample
col lect ion to receipt  by the analyt ical

. l abo ra to r y ,

Sample analyses methods, containers,  preservat ion, and holding t imes
are prescnted in Table l .

Decontaminat ion Procedures

Al l  physical  parameter measuring and sampl ing equipment are
decontaminatcd pr ior to sample col lect ion using Alconox or equivalent
detcrgent fol lowed by steam cleaning with deionized water.  Any
sampling equipment surfaccs or parts that might absorb specific
contaminants, such as plastic pump valves, impellers, etc., are
cleaned iu thc same mantrer.

Sample bottles, bottle caps, and septa used for sampling volatile
organics are thoroughly cleancd and prepared in the laboratory.
Sample bottlcs, bottle caps, and septa are protected from all
potential chemical contact before actual usage at a sample location.

During f ie ld sampl ing, equipment placed in a wel l  arc deconraminated
before purging or sampl ing the ncxt wel l .  The equipmenr are
decontaminatcd by cleaning with Alconox or equivalent dctergent
fol lowed by steam cleaning with deionized water.

Water-Level  Measuremcnts

Prior to purging and sampl ing a wel l ,  the stat ic-water levels are
measured in al l  wcl ls at  a project s i t€ using an electr ic sounder
and/or calibrated portable oil-warer interface probe (Figure 4). Both
static water-level and separate-phase product thickness are measured
to the ncarest !0.01 foot.  The presence of separate-phase product is
conf i rmed using a clean, acryl ic or potyvinylchlor ide (PVC) bai ler,
measured to the nearest t0.01 foot with a decimal scale tape.

o

-  r va  n  i n  c . (415) 783.7500]l:v' general rnd rnrironmenLl oonhrclors
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Water-Level  Measurements (cont inued)

Thc monof i lament l ine used to lowcr the bai ler is replaced betwe€n
wel ls  wi rh new l ine to prec lude the possibi l i ty of
cross-contaminat ion, Field observat ions (e.g,  wel l  integr i ty,  product

rr  color,  turbidi ty,  water color,  odors,  etc.)  are noted on thc G-R Wel lI '  Sampl ing Fic ld Data Sheer shown in Figure 4.  Before and aftcr  each
use, the clectr ic sounder,  interface probe and bai ler are
decontaminated by washing with Alconox or equivalent derergent
f  ol lowed by r insing
cross-contamioation.

with deionized water to prevent

As ment ioned previously,  water- levels are measured in wel ls wi th known
or suspccted lowest dissolvcd chemical  concentrat ions to the highest
dissolved concentrat ions.

Wel l  Purqinq

Before sampl ing occurs,  welt  casing storage water and interst i t ia l
watcr in th€ art i f ic ia l  sand pack wi l l  be purged using ( l )  a posi t ive
displacement bladder pump constructed of inert, non-wetting, Teflon
and stainless steel ,  (2) a pncumatic-air l i f t  pumpinB system, (3) a
centrifigal pumping system, or (4) a Teflon or Stainless steel bailer
(Figure 5). Methods of purging will be assessed based on well size,
locat ion, accessibi l i ty,  and known chemical  condit ions. Indiv idual
well purge volumes are calculated from borehole volumes which take
into account the sand packed intervat in the wel l  annular space. As a
general rule, a minimum of 3 and a maximum of l0 borehole volumes will
bc purged, Wells which dcr{ater or demonstrate slow recharge periods
(i.c. low-yicld wells) during purging activities may be sampled after
fewer purging cycles. If a low-yicld (low recovery) well is to be
sampled, sampling \xill not take place until at least 80 p€rcent of the
previously measured water column has beeo replaced by recharge, or as
pcr local  requirements.  Physical  parameter measurements ( temperature,
pH, and specific conductance) are closely monitored throughout the
wel l  purging process and are used by the G-R sampl ing crew as
indicators for assessing suff ic ient purging. Purging is cont inued
unt i l  a l l  three physical  parameters have stabi l ized. Speci  f ic
conductance (conduct iv i ty)  meters are read to the nearest +10
umhos/cm, and are cal ibrated dai ly.  pH meters are read to the nearest
!0.1 pH uni ts and arc cal ibratcd dai ly.  Temperarure is read to the
nearcst 0.1 degree F. Cal ibrat ion of  physical  parameter metcrs wi l l
follow manufacturers specifications. Monitoring wells will be purged
according to the protocol presented in Figure 5, Collected field datr,
during purging activities will be entered on the G-R Well Sampling
Field Data Sheet shown in Figure 4.  Copies of  the G-R Field Data
Shects will be reviewed by the G-R Sampling Manager for accuracy and
completeness.

lCflnrattr,- 
ryan inc. (41s) 78s.7soo
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DOCUMENTATION

Samole Container Labels

Each sample container wi l l  bc labelcd by an adhesive label ,  noted in
p€rmanent ink immediately af ter the samplc is col lected. Label
inf  ormat ion wi l l  include:

Sample point  dcsignat ion ( i .e.  wel l  number or code)

Sampler 's ident i f  icat ion

Project number

Date and t ime of col lect ion

Type of preservation used

wel l  Sampl ine Data Forms

In thc f ie ld,  the G-R sampl ing crew wi l l  record the fol lowing
information on the Well Sampting Data Sheet for each sample collccted:

Project number

Client

Location

Source (i.e. weil number)

Time and date

Well accessibility and integrity

Pert inent wel l  data (e.g.  depth, product
water-level, pH, spccific conductance, temperature)

Calculated and actual purge volumes

thickness, stat ic

7f* -  r ya  n  I nc . (415) 783.7500 Page  14
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Chain-of-Custodv

A Chain-of-Custody record (Figure 6) shal l  be completed and accompany
evcry sample and every shipment of  samples to the analyt ical
laboratory in order to establ ish the documentat ion necessary to t race
samplc posscssion frorn t ime of col lect ions. The record wi l l  contain
thc f  o l lowing informat ion:

-  Samplc or stat ion number or sample ident i f icat ion ( ID)

- Signature of  col lector,  sampler,  or recorder

- Date and t ime of col lect ion

- Place of col lect ion

- Sample type

- Signatures of  persons involved in chain of  possession

- Inclusivc dates of  possession

Samples shall alwavs be accompanied by a Chain-of-Custody record, When
transferr ing the samples, the indiv idual  rel inquishing and receiving the
samples wi l l  s ign, date,  and note the t ime on the Chain-of-Custod y record.
G-R will be responsible for notifying the laboratory coordinator when and
how many samples will be sent to the laboratory for analysis, and what
types of analyses shall be performed.

-  r yan  i nc . (415) 783-7500o 7l:* general and rnvironm;nlal conhaclors
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tAtLE 1

sAr{PLE IxAtYSIS }rETH@S. CCr./TAINER5. PBES€RVATlorls. Al l0 l loolx6 Tl l .Es

ParEdEtea

Tot6t Petroleun

Hldroc€ rbonS
(gssoI ine)

8drrenc

Tot uene

Ethytbenreie
xyLenes (8TEX)

o i (  &  Greasc

Totsl Petroteun

H'drgcErbqls
(D iese t  )

HEto,gented

Votati  I  e Organics
(ch t or i .E ted

sotvents)

f lm chLorinnted

sotvents

Contai m.

40 .nL. vi .  t

9L . ss ,  Tc f  Lon

5 0  m ( ,  v i . L

9trss, Tefto. l

t i ned sept4

1  t  g t  ass ,  Te f t on

I ir|ed septun

40  m l , .  v i s  t
gtass. Teflon

t lr|ed septnn

40  mt .  v i 8 t
g tEss ,  Te f (on

tined septul

40 nl. .  vio I
gtass, Ief lon

t ined septun

40 ml,.  vial,
glass, Tefton

t irEd septsr

40  m t .  v i . t
gLass ,  Te fLon

lirEd septun

Prcservrtion

coo t ,  1  c

ltcl to pfi<2

coot, 4 C

ltcl to pl<z

H2s04 to p{<?

coot, /. C

cool,,  4 C

coot ,  4  c
xcl to Ptl<z

coot. 4 c

t{sxiiun ilotdi.E

Ti| 'E

14 days (rlaxi|rrm)

7 dsys (r/o pres.ry.t ivc)

14 d6ys (v preservative)

A^.tytic.t

!e$s!

EPA 8015
(noditled)

EPA 8O2O

Repart i ng

_@_

m9/ t

u9/ t

mg/ t

us/ |

D9/ t

q l l

ms/ t
u9/t

ntg,/ t

u9/l

9'( 503E

EPA 8015
(nodi f i.d)

8010

28 daye (Il€ximm)

14 drys (rl5ximrn)

8020

Votsti te organics 8240

S€rni-VotEti  te 8270

0rganics

sFec i t i c

C oarduct ance
(F ie (d  t es t )

F f i  (F i e td  t es t )

Tefipera tuae
(  F  i eLd  t es t )

|h9/ I

ugl I

@/ l
us/t

nB/ |
usl t

urhos/cr!|

c o o t , 4 c

14 dayls (mxin n)

l/. da),s (maxinm)

'14 days (naxinrfi)

14 days (naxinn)

ptl tflit8

Deg F

o



GeoStrategies Inc. FIELD EXPLORATORY BORING LOG
FIGURE 1
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WELL CONSTR U CTION DETAIL

A

B

Total Depth of Boring

FIGUFE 2

ft.

Diameter o{ Boring in .
Drilling Method

Too o{ Box Elevation
LJ Relerencod to Mean Sea Level

tt.

[J Relerenced to Proiect Datum

D

E

F

G

Casing Length fr
Material

Casing Diameter in.

Depth to Top Perforations

Perforated Length ft.
tlPerforated I nterval trom to

Perloration Type
Perforation Size

Surface Seal from
S€al Material

to tt

Backfill fom fL
Backfill Material

Seal lrom
Seal Material

Gravel Pack trom
Pack Matedal

to tr

Boftom Seal
Seal Material

M

Note: Deoths measured fiom initial oround surface

Geostrategies Inc.

Jo8 NJMEER

Well Construction Detail

8€VEY{ED aY nc/CEG revseo txtt FEVEED OATE
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FIGURE 3

or

o

o

( to  be

cl ient

f i 1 l ed  ou t  i n  o f f i ce )

ss# Job#

Nane

I iel l# Depth

Aqui fer

DriI l ing
a

conments

Instal lat ion Date

Borehole Diameter

Location

screened Interval

Mater ial

Method

regarding wel l  instal lat ion:

o ( to be f i l i .ed out in the f ie ld) Name

Tota] Depth

O Product thickness

Water Colunn Dianeter ( in. ) #Vo1.

Purge start Stop

Develophent l{ethod

- Depth to liquid- : Watercolumn-

0 ,  0408 gals

Rate_ gpm

a

a

cal l  ons
U

Tine

Total gallons removed

CJ.arity Temp. hl:

Development stop time

(t ine)

Conductivitv

ODepth 
to J. iquid

Odor of water

conments

at

Water discharged to

o



O GETTLER-RYAN INC.
General aad Ett?ironm ental

ilELL SAMPLING
FIELD DATA SHEET

FIGURE 4

Contraetors

o COMPANY

LOCATION

CITY

JOB #
DATE
TIME

a

Well ID,

Ifell Diameter

Total Depth

Depth to Liquid-

Well Cosdition

l n - Ilydrocarbon Thickness

ft_
I

a
G.{fd€")

f i -

gal.I x(w) Itstimated

\ v".iJS" /
Purgiug Equlpnent

VoluEe
Factor
(vr)

t  = O.!7 6i  = t .5O 12f = 5,80
$ = 0.38 8" = 2.60
C' = 0.66 10" = 4.10

Sampling EquipmeDt

a

o

1ts!imate{
\vti.i$'.I ttt'

Starting Time

Ti-me

PurgiDg FIow Rate gpm.

glm.

pH Coaductivity Temperature Volume

o

a
Did vell

Sqinpling

derater?

Time

Ies' time Voluroe

Ieatber Conditions

Analysis Bottles Used

Chaia of Custody Number

ASS'StAlft
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i lonitorihg 9ett S€||pt in9 Protocol Sche| 'Etic

Ssrpl, ing Cfer ieviees Pfoject
Salrpt ing Reqri reiEnt 8/ Schedl I e

I
F iel.d oecontsmihrtio.| ard

I nstruEritst i  o.r C.t ibr.t ior l

I
Check lntegri ty of gelt
( lnsp€ct fof Yell DsoEge)

I
I

lleasure .nd nrcgrd Depth to l,later
end rotat lctt D.Pth

(Etectric gelt sotrder)
I
I

Check tor Ftoeting Prodrct
(0i l/Ust.r Intcrface Probe)

FIGURE 5

I  0 .1  pH un i ts

! 101
1.0 degrees F

Grouidr€ter Stsbi L ity [ot Achleved

I
cont irr t l€ Purging Unti l  stabit i ty
is Achiwed

I
Cottect S8rpte ard coqptete
chain-of-Custody

I
Preserve Salpte AccordinS tq Required
Chenicsl AnsLysis

I
Transport to Anatytical. Labof€tory

Ftosting Ptoduct Pr€sent

I
Conf irn ProdrJct Thickness

(Acry( lc or PVC Eail.er)

I
Col lect Free-Product sarple

I
Dissotved Product Sal|ltte Not

Requi red

I
Reco.d oats on tield D.ta Form

Ouet t

Prese.vr S6iTrl,e According to Requi red

Ochemicsl 
An€lysis

Ftoating Product l lot Preseht

Pu-rge Voturlc Ca lcul,at i on
v =1r $tnf h$ vot )(7.48)=_./9at tons

v = Purge votqE (gsttons)
t .  3 .11159
h = Height of lster coLurn (feet)

|. = Eorehotc radius (inches)
I

Ev.cu6t. rrtcr frori  rett  equal to the calculated purge volwle xhiLe
nF.litori.lE grourdrater Etsbi t iz8tion irdlc€tor p.rarEters (pU,

cgfldrJct i yi ty, t.tF.retufe) Et interva[s of one casing voturE.

lelt Re6di ly Recovers

RGGord Grou,rdrEter Stsbi tity Indicator
F.rdrptcrs fro.ll eoch Additionat Purge Voture
Stebitity irdicated rhen the foltqring Criteria afe net:

Desateas aftet (he PlJagc VotuDe
(LoP  y i€ td  re l t )

I
Pel.L Recharges to 80I of lnit isl,
l le.sured lJeter CoLum Height in
teet rithin 24 hrs. of Evacu€tion,

O l
I

Neasure crosrdratef St€bi Lity lrdicator
P.rdretera (pH, Tenperature, Corductivity)

I

I

^ Cot toct sflple ard coirptete
- CiE i n- ol - Cus t ody

pl{ :
condrct i Yi ty r
Terperature:

crortrdrster StEbi tity Achieved

Cottect Satt2l,e ard Cdrptete
chain-of-Custody

Prlserve Sa[pte Aecordin!
to Rcqui fed Chenicot Anstysis

a
TfErFport to Anatyt icsL Laboretory TrEnsport tg An€lytical L€boratory
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Chain of Cust

FIGURE 6
JOB NO.

JOB LOCATION

OCITY

AUTHORIZED

NO. OF
CONTAINERS

SAMPLE
MATBIX

OATE,/TIME
SAMPLED

DATE

ANALYSIS REQUIRED

PHONE NO.

P.O. NO.

SAMPLE
I D

SAMPLE CONDITION
LAB IO

a

a

o

o

RELINQUISHED BY: RECEIVED BY:

RELINQUISHED BY:
o

RECEIVED BY:

RECEIVED BY LAB:RELINOUISHED BY:

OEsrerunreo LABoRAToRy: oHs

REMARKS:

o

DATE COMPLETED

o
FOFEMAN



MAJOR DIVISIONS TYPICAL NAMES

g5
o t r
U J G
z t))
<E
t c<gR

(Eu.

F

GFAVELS

MOAE THAN HALF
COARSE FFACTION

IS LARGER THAN
NO. 4 STEVE S|ZE

CLEAN GRAVELS
WITH LITTLE
OR NO FINES

GW
. 4 ,  t

, ' .  , .' ' a ,  t '
WELL GFAOED GflAVELS WITH OR
WITHOUT SAND, LITTLE OF NO FINES

' . t .  t
i l  .t. i
, t ,  r '

POORLY GRADED GFAVELSWIIH OR
WITHOUT SANO, LITTLE OR NO FINES

GBAVELS WITH
OJER 15% FINES

GM
t?
? l
t?

SILTV GFAVELS,
SILry GAAVELS WITH SAND

/,/,/
/././, CLAYEY GMVELS.

CLAYEV GRAV€LS WITH SANO

SANDS

MOBE THAN HALF
COARSE FFACTION

IS SMAIIEF THAN
NO. 4 STEVE SIZE

CLEAN SANOS
WITH LITTLE
OR NO FINES

SW WELL GRADED SANDS WITH OB
WITHOUT GRAV€I- LITTLE OR NO FINES

DT
POORLY GRADED SANDS WITH OR
WITHOUT GRAVEI- LITTLE OR I,JO FINES

SANOS WITH
O/ER 15% FINES

SM I SILTY SANDS WIfH OR
WITHOUT GBAVEL

qt
77.

CTAYF/ SANOS WITH OR
WITHOUT GFAVEL

eg= z
6f
o r
u J d
= 1
+ r !

d 5
z <
- z

F

o

SILTS ANO CLAYS

LIOUIO LIMIT 50% OR LESS

ML INORGANIC SILTS AND VERY FINE SANDS, BOCK
FLOUR. SILTSWITH SANDS AND GRAVELS

CL u INORGANIC CLAYS OF LOfV TO MEDIUM FLASTICITY
CLAYS WITH SANOS ANO GRAVELS, LEAN CLAYS

ORGANIC SILTS OR CLAYS
OF LOtv PLASTICITY

SILTS AND CI,AYS

LIAUID LIMIT GFEATER THAN 50%

MH INORGANIC SILTS, MICACEOUS OF DIATOMACIOUS,
FINE SANDY OR 9ILTY SOILS, ELASTIC SILTS,n

1'/,1
4,2,.

INOFTGANIC CLAYS OF HIGH PLASTICIW.
FAT CLAYS

OH OFGANIC SILTS OR CTAYS
OF M€DIUM TO HIGH PLASTICITY

HIGHLY OFIGANIC SOILS PEAT ANO OTHER
HIGHLY OROANIC SOILS

Perm - Permeability

Consol - Con€olidation

LL - Uquid Limit (%)

Pl . Plastic Index (%)

Gr - Specific Gravity

MA - Pariicle Size Analysis

2,5YR612 . Soil Color according lo
Muneell Soil Color Charts (1975 Edition)

5 GY 512 - GSA Fock Color Chart

A - No Soil sample Fdcoverd

I - 'Undisturbed'sEmde

A - Eblk or classitication Sample

Y 
- Flrst Encountered Ground Water L6vel

Y 
- Piezomeiric Ground Waler L€vel

Penetalion . Sample drio hammer raeight - 140 pounds
falling 30 inches, Blows required to drive
sanpler 1 foot arg indicgted on the logs

GSI Unified Soil Classitication - ASTM D 2488€5
and Key to Test Data

Geostrategies Inc.



Log of Boring

0

1

4

o

8

9

1 0

1 t

1 3

1 5

1 6

1 7

1 8

1 9

PAVEMENT SECTION - 1.5 'eet

trace coarse sand to fine

20% fine to coarse sand; 10% clay; no chemical

Geostrategies Inc.

s-4
JOB NUMBEB FEMEVIED EY FS/C€G OATE FIEVISED DAIE F€V]S€D DAIE

7666 (Jr't{J .irr (la! 04/90



65% tine sand; 35% silti trace clav: no

at 20.5 feet.

GeoStrategies Inc.
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1

5

o

8

10

1 t

13

14

15

16

17

18

19

PAVEMENT SECTION - 1.25 feet

' . i '  r
/ .  l .'. ';,1

at 12.5 feet.

at 14.0leet -

hard drillinq at 16.0 teet.

Geostrategies Inc.

JOSNUMEEF
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at 19.0 leet: no chemical odor.

Water obseNed recharging borehole from sidewall above 1 1.0'.

s-5GeoStrategies Inc,
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WELL CONSTRUCTI O N DETAI L

A

B

Total Depth of Boring 20.s ft.

D

E

F

G

Diameter of Boring 8 in.
Drill ing Method Hollow Stem Auqer

Top of Box Elevation 41.10 ft.

E Referenced to M;;;3;fui6[-
| | Reforenced to Proiect Datum

Casing Length 14 ft.
Malerial Schedule 40 PVC

Casing Diameter

Depth to Top Perforations

Perforated Length tt.
ft,

in.

Perforated lntervaltrom 5 to 14
Perioration Type
Perloration Size

--T66Fine 
stol-

0,020

H Surfac€ Sealtrom 0.5 to 1.0 tt.
Seal Material Concrete

Backfill from 1 t o
BacKill Material Cement Grout

J Sealfrom 3 t o
Seal Material Bentonite

Gravel Pack from 4 to 14 fi.
Pack Material Lonestar #212 Sand

L Bottom Seal 6.5 ft.
Seal Material Bentonite

Christv box with waterproot lockinq cap and
lock.

r-" Note: Depths measured from initial ground surtace.

Geostrategies Inc.

s-4
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JOB NUMBEB REVIEWED BY FI.i/CEG

WEL! NO,

WELL CO N STRUCTION DETAI L

A

B

Total Depth of Boring 20.5 fr.

Diameter of Boring 8 in.

D

E

F

G

Casing Length
Material

Casing Diameter 3 in.

Depth to Top Perforations 6 f t .

Perforated Length 10 ft.
Perfo€ted Interval trom 6 to 16 ft.
Perloration Type
Perforation Size

Machine Slot
0.020

Surface Sealfrom 05 to 1.0 ft,
Seal Material Concrete

BacHill lrom 1 t o 4
Backfill Material

Seal irom

cement Grout

4 t o 5
Seal Material Bentonite

Gravel Pack from
Pack Materiai

5 to 16 ft.
Lonestar *elf e SanO

L Botom Seal 4.5 ft.
Seal Material Bentonite

Christy box with waterproof locking cap and
lock.

F-"-l Note: Depths measured from initial ground sur{ace.

Drilling Method Hollow Stem Auger

ToD 01 Bo)( Ebvation 39,99

fil Feferenceo to uGEi sea t-6id-
I I Referenced to Proiect Datum

16
Schedule 40 PVC

7666 l,t rtq ou' tl&r- 04190

s-5



o

o

INTERNATIONAL
TECHNOLOGY
CORPORATION

ANALYTICAL
SERVICES

CERTIFiCATE OF ANALY$S

SheII Oil Conpaly
Cettler-Ryatl
2 l5O west  w in to r
f i a y r . r a r d .  e a . 9 4 5 4 5
alobD wErfal

D a t e !  O 5 / 0 4 / 9 0

o

Work  Order :  T0-04-182

This is the certif icate of
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O j.l Conpany
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w o r k  O r d o r r  T O - 0 4 - 1 8 2

a

a

o

TEST NA.ME: Petro].eu.E Eydrocarbol8

SAI{PI,E ID: s-4-5
SAMPTE DATE 3 Orl L6l9O
LAB SAMPLE ID: TOO{ 182-Ot
SAI.IPLE MATRIX: SoLid
RECEIFT CONDITION: Cool

RESITLIS in Mill igraus per Kilograo:
EXTRACTION ANALYS I S

METHOD DATE DATE
BTEX
lov, Boil ing Hydrocarbons

802 0
8 0 1 5

0 4  /  2 2  / 9 o
0 4  / 2 2  / s o

0 4  /  2 6  / 9 O
0 4  / 2 6 / 9 0

o
PARAMXTER

DETECTION
I  I  MI ' I DETECTED

o

Lov, Boil ing Hydrocatbons
ca lcu la ted  as  ca6o l ine

BTEX
Benzene
To luene
Ethylbenzene
XyLeneg (  to ta l  )

o .025
0 .025

o ,o5

None

None

None

None

None
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Work  Order !  TO-O4 -  18  2
o

a

o

o

TEST NAME: petroleu.E Eydrocarbona

SAI,IPLE ID: s-4*9
SAHPLE DATE:  04 l16190
LAB SAMPLE ID:  TOO4182-02
SAMPLE I,|ATRIX: Solid
RECEIPT CONDITIONT Cool

RESULTS iu Mil. l" igrans per Kilogram:

METHOD DAfE DATE
ANALYS I SEXTRACTION

0 4 / 2 2 / 9 0
0 4  / 2 2  / 9 0Low Bo i l ing  Hydrocarbons

8 0 2 0
8  0 1 s

0 4  / 2 6  / e o
0 4 / 2 6 / 9 0

PARAMETER
DETECTION

L I}TI T DETECIED

o

o

I,ow Boil ing Hydrocarbons
ca lcu la ted  as  Gaso l ine

Benzene
Toluene
Ethy lbenzene
Xy lenes  (  to ta l  )

o ,o25
0 .o2s
o .o2s

None

None
Ngne
None
None
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W o r k  o r d e r !  I O - O 4 - 1 4 2

o

TEST NAIE: Petroleu.& Eydrocarboo6

a 
SAUPLE ID: s-s-s
SA.MPLE DATE I o4l L6l9O
LAB SA-UPLE IDr  TO041B2-03
SAI4PLE MATRIX I solid
RECEIPT CONDITIONT Cool

o RESITLTS in Mill igrans per

Low BoiLlng Hydrocarbona

Kilogran !
EXTRACTION ANALYS I S

METHOD DATE DATE
8 0 2  0
I 0 1 s

0 4  / 2 2  / 9 0
o 4  / 2 2  / 9 0

0 4  / 2 6 / 9 0
0 4  / 2 6 / 9 0

o
PARAMETER

DETECTION
LIMIT DEAECTED

o

a

o

Low Boil ing l lydrocarbons
ca lcu la ted  as  Gaso l ine

BTEX
Benzene
To luene
F{ .  h r '  l  l - \6n ,6h6

^ f  r E r r E e  t  L v r q r ,

2 , 5

0 . o 2 5
o , 0 2 5
o .  0 2 5
0.  os

None

None

None

None

None
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Work  Order3  T0-04 -  18  2
a

TEST NAUE: petroleuo EydrocarboDs

O SAfiPLE ID! 5-5-12
SAMPLE DATEr  o{ l  LGt9o
LAB SA.I'{PLE ID I rOO4tg2-O4
SA-}.IPLE I,iATRIX ! Sol.id
RECEIPT CONDfTION t Cool

o

o

RIsULfs in Mill igrans per

BTEX
Low Bo i l ing  Hydrocarbons

Kilogran I

EXTRACTION ANALYSIS
MET8OD DATE DATE

ao20 0 4 / 2 2 / 9 0
0 4 / 2 2  / 9 0

0 4 / 2 6 / e O
0 4 / 2 6 / 9 0

PARAMETER
DETECTION

LII,IIT DETECIED

o

o

Low Boll ing Hydrocarbons
ca lcuLated  aE caso l ine

BTEX
Benzene
Toluene
Ethy lbenzene
Xy lenes  (  to ta l  )

0 . 0 2 5

o .  0 5

o . 3 0
o . t 2
0 . 5 1

L . 2
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Work  Order r  fO-O4- f82

a

a
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a

TEST NA.UE 3 Petroleu.m gydrocarbolE

SA.t'tPtE ID r S-5*I5
SAMPLE DATE: O4l L6l9O
LAB SAI,IPLE IDr TOO4lg2-05
SAI'IPLE MATRIX: Solid
RECEIPT CONDf?ION: CooI

RESULTS in Mill igrs.oE per Kitograns
EXTRACTION ANALYS I S

METHOD DATE DATE
ETEX
Low Bo iL ing  Hydrocarbons

8 0 2 0
8 0 1 5

0 4  / 2 2  / 9 0
0 4  / 2 2  / 9 0

0 4  / 2 6  / 9 0
0 4  / 2 6  / 9 0

PARAMETER
DETECTION

T - T M T I F DETECTED

o

a

Low Boil ing Hydrocarbons
ca lcu la ted  as  caso l ine

Benzene
To luene
Ethy lbenzene
Xy lenes .  (  to ta l  )

0 .  o8
o .  o8
o .  oB

1 3 0 .

7  . 5
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oil Coepany

OR7666,  999 San Pab lo ,  A lbany

IT ANALYTICAL SERVICES
SAN JOSE, CA

l ^ lo rk  o rder r  IO-04-182

a

o

o

a

o

TEST CODE IPwB TEST NAI{E fpE cas,BtEX by 8O15/BO?0

The method of analysia for lov, boil ing hydrocarbons is taken from
EPA I ' le thods  8OL5,  8020 and S03O.  The sample  is  examined us ing  the  purge
and t rap  techn ique.  F ina l  de tec t ion  is  by  gas  chromatography  us ing  a
f rame ion iza t ion  de tec tor  as  wer r  as  a  photo ion iza t ion  de tec tor .  The resu l t
fo r  to ta l  low bo i l ing  hydrocarbons  i€  ca lcu la ted  as  gaso l lne  and inc ludes
benzene,  to luene,  e thyLbenzene and xy lenea,
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AUTHoRIZED f, W-E/<_FA L oarc _ 1:/,Q;?a., e.o.ruo.

SAMPLE
ID

NO. OF
CONTAINERS

DATE/TIME
SAMPLED ANALYSIS REOUIRED

SAMPLE CONOITION
LAB ID

SAMPLE
MATRIX

' g-,1- S fotL 4 Jlh r- f///--s!:/- aT-rX-* - tu /"L@-

o

WlL \Cu/-M71- oto

na__c@6-e
6wlo

o

srygtu_ae
RECEIVED BY:

RECEIVED BY LAB:

e{1_ q/,s/"" /€so

O oesrerulreo LABoRAToRy:

REMARKS:

FOREMAN
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' qelller - ryjl

SAMPLING REPORT

rn c.

May 22, t 990

GROUNDWATER

Referenced Si te: Shel l  Service Stat ion
999 San Pablo AvelMarin Ave
Albany, Cal i fornia

May I  ,  1990Sampl ing Date:

This repor t  presents the resul ts  of  the quar ter ly  groundwater  sampl ing and
analyt ica l  program conducted by Get t ler -Ryan Inc.  on May l ,  1990 at  the refcrenccd
locat ion.  The s i te  is  occupied by an operat ing serv ice s tat ion located on the
nor theast  corner  of  San Pablo Avenue and Mar in Avenue.  The serv ice s tat ion has
underground storage tanks which conta in leaded,  unleaded and super  unleaded gasol inc
p rod uc ts .

There are current ly  f ive groundwater  moni tor ing wel ls  on or  near  the s i te  at  the
locat ions shown on the at tached s i te  map.  Recent ly  insta l led wel ls  S-4 and S-5 were
moni tored and sampled dur ing th is  event .  Wel l  development  took p lace Apr i l  25 and
26,  1990.  Product  th icknesses and depth readings were moni tored by us ing an
elect ronic  in ter face probe.  A c lean acry l ic  bai ler  was used to v isual ly  conf i rm or
detect  the presence and th ickness of  separate phase product .  Groundwater  depths
ranged f rom 7.56 to I0 .73 feet  below grade.  Separate phase product  was observed in
wel l  S-5.

Wel l  that  d id not  conta in separate phase product  were purged and sampled.  The purge
water  was conta ined in  drums for  proper  d isposal .  Standard sampl ing procedure cal ls
for  a min imum of  four  case volumes to be purged f rom each wel l .  Each wel l  was
purged whi le  pH,  temperature,  and conduct iv i ty  measuremcnts wcre moni tored for
stabi l i ty .  Deta i ls  of  the f ina l  wel l  purg ing rcsul ts  are presented on the at tached
Table of  Moni tor ing Data.  In  cases where a wel l  dewatered or  less than four  case
volumes were purged,  groundwater  samples were obta ined af ter  thc physica l  parameters
had stabi l ized.  Under such c i rcumstances the sample may not  represent  actual
format ion water  due to low f low condi t ions.

Samples were col lected,  us ing Tef lon bai lers ,  in  proper ly  c lcaned and laboratory
prepared conta iners.  A l l  sampl ing equipment  was thoroughly c leancd af ter  each wel l
was sampled and steam c leaned upon complet ion of  work at  the s i te .  The samples were
labeled,  s tored on b lue ice,  and t ranspor ted to the laboratory for  analys is .  A t r ip
b lank,  suppl ied by the laboratory,  was inc luded and analyzed to assess qual i ty
contro l .  Analy t ica l  resul ts  for  the t r ip  b lank are inc luded in  the Cert i f ied
Analyt ica l  Report  (CAR's) .  Chain of  custody records were establ ishcd not ing sample
ident i f icat ion numbers,  t ime,  date,  and custody s ignatures.

PAGE I
.  h  o  y w o  r d ,  c o l i f o r n i o  9 4 5 4 5 - 1 7 8 7

Report  3666-2
1992  no i i ono l  ovenue (4 ' , r  s )  283-7500
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The samples were analyzed at  In ternat ional  Technology Corporat ion -  Santa Clara
Val ley Laboratory located at  2055 Junct ion Avenue,  San Jose,  Cal i forn ia.  The
laboratory is  ass igned a Cal i forn ia DHS-HMTL Cert i f icat ion number of  137.  The
resul ts  are presented as a Cert i f ied Analyt ica l  Report ,  a  copy of  which is  at tached
to th.is report.

a  t tachments

ldm Paulson
Sampl ing Manager

Report  3666-2 PAGE 2
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E#i-'sffiBT;l'ANALYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

she l l  o i ]  company
Cet t le r -Ryan
2150 west  w in toD
Hay l ra rd .  CA 94545
foE Paulson

D a t e !  0 5 l  1 8 / 9 0

a

Work  Order !  TO-O 5-O 19

this is the certif ieate of Ahalysis

C l i e n t  W o r k  I D :  G R 3 6 6 6 .  9 9 9
Date  Rece ived z  05  /  O2 l9 ts
Number of Samples r 5
Sanp le  Type:  aqueous

P.  O.  Numl la r .  MOH

for the folloering

san Pab lo  Ave.

8 8 0 - 0 2 1

6 a m p l e s :
o

a

a
PAGES

3
4
5

TAALE OF CONTENTS FOR

I.ABoRATORY #
T0-05-019-01
T0-05-o19-02
T o - o 5 - 0 1 9 - o 3
To-o5-019-o4
?0-o5-o19-os

ANALYITCAI, RESI'LIS

SAMPLE TDEMTTFICATION

e VeaudrySu

ArneIicon Council ol lndependenl L,qborqtories
lnternqUonol Associollon o1 Environmentctl Tesiing Ll]borqlor!es

Amedcqn Associqiion lor l,qborqlory Accreditqtion

IT Anolyticdl Services, 20SS ruactioD Avenue, Scn )ose, CA 9519I . (408) 943-1510
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CoEpally! Abell
Date !  05  /  L8 /90
C] - is r t  Work  ID i

Pag€ r 2

oil coEpaDy

cR3665,  999 Sao Pab lo  Ave.

rT ANALYTICAL SERVICES
SAN JOSE, CA

Work  Order r  TO-0  5  -O 19

o

o

o

TEST NA}{E r Petrol€u! Eydrocarbon6

sA-MPLE f D: S-I
SAHPLE DATE I OS / OL/ 90
LAB SAI {PLE IDr  TO050I9-O1
SAI,IPLE MATRIX: aqueou6
RECEIPT CoNDf?ION! Cool DN < 2

RESI 'L "S in  Mi l l ig rans  per  L i te r !

BTEX 802 O
Low Bo i l ing  Hydrocarbons  Mod 8015

EXTRACTION ANALYSIS
}IE?HOD DATE DATE

0 5  / o 8 / 9 0
0 s / 0 8 / 9 0

o DETECTION
LIMIT DETECTEDPARAMETER

o

a

Low Boil ing Hydrocarbons
ca lcu la ted  as  caso l ine

BTEX
Benzene
Toluene
Ethy lbenzene
Xy lenes  (  to ta l  )

o . 0 0 2 5
0 .  0 0 2  5
o . o o 2 5

o .  o o 5

o  . 023
None

o .  1 1 6
o  . 3 2
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CoEpatryr SheII
Date :  05 l  L8 l9O
Cl ien t  Work  fD!

Page!  3

oil Coapalry

cR3666,  999 Sa| l  Pab lo  Ave.

IT A-I.IALYTICAI SERVICES
SANJOSE, CA

v tork  Order :  10-05  -O 19

o

a

o

TES? NAXE t PetroleuD EydrocarboD6

SAXPLE ID!  s -2
sA.l ' lPt E DATE: OS l OL l90
LAB SAMPLE ID:  rO0 5  019 -02
SAI'{PI.E MATRIXT agueou8
RECEIPT CONDfTfON:  Coot  pN <  2

RESLLTS in  Mi l l ig rans  per  L i te r l

BTEX 8020
Low Bo l l ing  Hydrocarbons  Hod 8015

EXTRACTION ANALYS I S
ETHOD DATE DATE

0 5  / o a / 9 0
0 5 / o a / 9 0

o
PARAMETER

DETECTION
LTMTT DETECTED

a

o

Low Boil ing Hydrocarbons

.  ca lcuLated  as  ca  so l ine

F 6 n r 6 ^ a

T'oluene
! s r r J  f  ! E r r 4 c r r E

t  L v L d r . /

o .025
0 .02s

u - u 5

o .o82
0 .409



o
Conpauy I Shel,l
DAt6 :  05 l  L8 l90
Cl ien t  Work  ID:

Peg63 4

oil CoDpaDy

G R 3 5 6 6 .  9 9 9  S a n  P a b l o  A v e .

IT ANAI.YTICAL SERVICES
SAN JOSE. CA

Work  order t  T0-O5-O 19

o

o

o

TEST NAI'IE: Pe'.:roleu-u Eydrocarbons

SA-UPLE ID r S-3
SAXPLE DATE:  05  lOL l90
LAB SAI'IPLE IDi l0O5019-03
SAMPLE MATRIX: aqueous
RECEIPT CONDTTION! Coal pH < 2

RESUIIS iD Mill igra06 per Liter:
EXTRACTION ANALYS lS

},IETHOD DATE DATE
BTEX
Low Bo! I ing  Hydrocarbons

8 0 2  0
Mod 8015

os  /oe /90
05 /oa /90

o DETECTION
I  T M T T DEAECTED

o

Low Boil-ing HydrocarbonE
ca lcu la ted  as  caso l ine

BTEX
Benzene
?oluene
p w t r t  L p e t L - e t  t e

Xy.Lenes (  to ta l  )

o . 2 5

0 , 0 0 2 s
0 . o 0 2 5
o . 0 0 2 5

o .  o o 5

0 . 0 1 8
None

o .o24
o .  o08
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CoopaEy: shell
Date !  05  /  18 l90
c l ien t  work  ID:
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TES? NAIiE 3 Petroleut! BydrocarbonE

SA.[!PI,E ID r s-4
SMPLE DATE:  05 /OL|9O
LAB SAHPLE ID:  AOO5 019 -O4

SAHPLE MATRIX; aqueous
RECEIPT CONDITION! cool pH < 2

R8sltI-ls in Mill igratiE tr)e! Literi
EXTRACITON ANALYS I S

UE?HOD DATE DATE
B r E X  8 O 2 O  o s l o a l g o
Low Boi l ing Hydrocarbong Mod 8OI5 AS/Og/gO

PARAMETER T-TI, l  TT

a

o

Low Boil ing Hydrocarbons
ca lcu la ted  as  caso l ine

BTEX
Benzene
Toluene
Ethylbenzene
Xy lenes  (  to ta l  )

0 ,  o 5

o ,  0 0 0 5
o .  0 0 0 5
o .  o o o 5

0 .  0 0 1

None

None
None
None
Nore
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TEST NA-UE r PetroJ.€rr! EydrocarboaE

SAI'IPLE ID: Irip BIsDk
SAMPLE DATE: Dot EI,€c
LAB sA- l , lP lE  ID:  TO0sO19-05
SMPLE MATRIX: agueous
RECEIPT CONDITION:  CooL pH <  2

RESSLAS in  l r i l l i g rans  per  l i te r !
EXTRACTION ANALYS IS

METHOD DATA DATE
BTEX
Low Bo i l ing  HydrocarbonE

8 0 2 0
Mod 8015

0 s / o 8 / 9 0
o 5 l 0 8 / e 0

o
PARAMETER

DE?ECTION
LIMIT DETECTED

o

Lovr  Bo i l ing  Hydrocarbons
ca lcuLated  as  ca  so l ine

BTEX
Benzene
Toluene
Ethy lbenzene
^ J  r e r r e s  (  L U u 4 r  l

0 .  o 5

o .  0 0 0 5
0 .  0 0 0 s
0 .  o o 0 5

o .  o o L

None

None
None
NOne
No'le
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?EST CODE IPEVB TEST NA}{E IpE cas,B?EX by 8O15/8OZO

The method o f  ana ly ' i s  fo r  low bo l r ing  hydrocarbonB !s  taken f rom EpA Methods
8015.  8020 and 5O3O.  The sample  is  examined us j -ng  the  purge and t rap  techn ique.
F ina l  de tec t ion  i -6  by  gas  chromatography  us ing  a  f lame lon iza t ion  de tec tor  as
we l l  as  a  photo ion iza t lon  de tec tor .  The resu l t  fo r  to ta l  low bo i l ing
hydrocarbons  is  ca lcu la ted  as  gaso l , ine  and inc ludes  benzene,  LoLuene,
e thy lbenzene and xy lenes .
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J I D

s-,

):]_ _

:+qJb^t=o
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