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i J o c a t i o n :

The  p ro jec t  s i t e  i s  a  fo rmer  Exxon  gaso l i ne  s ta t l . on  l oca ted  a t
5175  B roadway  i n  t he  C i t y  o f  Oak Iand ,  i n  A lameda  Coun ty ,
Ca l i f o rn i a  ( see  F igu res  t  and  2 ) .  The  s j . t e  was  pu rchased  by  Mr .
Mohammad Mehd izadeh  in  1979  a t  wh ich .  t lme  the  gaso l i ne  s ta t i on
was  no !  i n  ope ra t i on ,  I t  i s  no t  known  when  Exxon  ceased
opera t i on ,  however ,  t he  s l t e  has  been  inac t i ve  s ince  tha t  t l ne .

Backq r round  /  S  i  t e  H ls to ry :

fn  January  1990 ,  Tank  P ro tec t  Eng inee r lng ,  I nc .  (TPE)  conduc ted
two  excava t l ons  a t  t he  sub jec t  61 te .  I n  t he  f i r s t  excava t i on  3 -
8 ,000  ga l l on  s tee l ,  s i ng le -wa l l ed ,  gaso l l ne  t anks  and  aBsoc la ted
pipj-ng were removed. The excavat ion was 10 feet to 11 feet deep
and  encoun te red  g roundwa te r  a t  a  dep th  o f  abou t  10 ,5  f ee t .
Dur ing  tank  remova l  ho lee  were  obse rved  i n  a I l  t h ree  qaso l i ne
tanks and the soi l  was obgerved to be contamlnated based on odor
and  d i sco lo ra t i on .  E igh t  so i l  6amp les  we re  co l l ec ted  f o r
chem ica l  ana l ys i s ,  F i ve  samp les  we re  co l l ec ted  a t  dep ths  o f
abou t  10  f e€ t  f r om the  end -wa1 Is  and /o r  s1dewa I I s  o f  each
qaso l i ne  tank ,  and  th ree  so i l  samp les  were  co l l ec ted  f rom b€nea th
the  assoc la t€d  p ip lng  ( see  F lgu re  2 ) ,  One  g roundwate r  samp le  was
co l l ec ted  f o r  chem ica l  ana l ys i s .

A  500  qa l l on  s tee l ,  s i ng le -wa l l ed ,  wa6 te  o i l  t ank  was  removed
f rom the  second  excava t i on .  One  ho le  was  obse rved  i n  the  wae te
oi l  tank and no qroundwater was €ncountered in the excavat ion,
No  apparen t  so l l  con tan lna t i on  was  obse rved ,  One  so i l  samp le  was
co l l ec ted  fo r  chemica l  ana lys i s  f rom the  f l oo r  o f  t he  excava t l on
(see  F igu re  2 ) .

Ana l y t i ca l  r esu l t s  o f  so i l  samp l i ng  f o r  pe t ro l eum hyd roca rbon
compounds  a re  sunmar i zed  l n  Tab le  1 .  So i I  sanp l€s  co l l ec ted  i n
the  gaso l i ne  tank  €xcava t i on  and  benea th  the  assoc ia ted  p ip ing
con ta ined  to ta l  pe t ro leum hyd roca rbons  as  gaso l l ne  (TpHG)  i n  a I l
samp les  exc€p t  two  (SP1  and  SPZ)  co l l ec ted  benea th  the  p ip ing ,
TPHc  ranged  up  t o  970  pa r t s  pe r  m i l l i on  (pp rn )  l n  sa rnp le  SZN.
So i l  samp le  S  1 l l ,  co l l ec ted  i n  t he  f l oo r  o f  t he  was te  o l l  t ank ,
con ta lned  no  TPHG o r  benzene ,  t o luene ,  e thy lbenzene ,  o r  xy lenes



.."',',,-
",t, ',r:i

, ' . : ; ) ) l
"""t],

L O G l j N D

: r t l i  I l i . i r l l iC l  :  t - 'S ( i : l  / . . )  t l lN i t ! , t
:l ./.r I I.i/il.i(;l .l t lj.trS tl.rd{_.,\Nl,l
r . , l  :- t" i  i , l j i l  l  :r \-q' i ,  C,i \ . ] . ,  J ITORNIA,
l  l r ,  i  t r : i j  l 9 i : 10

I,
4l
I

it
l l

i ,  2  Ot i  i l
i . . .  - - , -  - ' - * .  _ . . .  ,  l

:ra,:^ri,E lN f'EE i'

E}IGIHEERIIIG
: i lT I r i  V l f  tN iJ l  ) i l ' i )

!r 1 15 rlkOAi)tiAY
():\ l( i.\NI), (-A-l l l" '() i: i t\r.t\



CORONAM AVENUE

(

__ s?0cn[r0t sorls

_.\

SIOCTPIIBO
.  c n t t  c

II
Ir- l
o

n
t l
tl
il

f0ri{n
l{,iP Is

)

)

)

fl-3
o

( ^ '

L
(

$tr \

l  x l  (
LJ "\

f0ltBl
t0ct?t0t 0
IAS'B OII, '(.-

x FoRrcR x
UNDRGROUND
TANK CO{PI,E{

x

\
- \\-

\

\

92p
SCAIA IN FEET

L E G E N D

$3I-x SOTL SAMPLE TAKH\I DURING TANK AND
PIPING REMOVAI

lfif- l
e GROUNDWATR I,IONITARING WEr_L

SITE PI,AN
5175  BROADWAY

OAKI,AND, CAI]FORNIA



SUUUARY OF
OBTAI NED

TABLE 1
SOIL ANAI, YTI CAL RESULTS

DUR I NG TANK RE}'IOVAL
(  P P n )

Samp1e  To ta l  O i l
I den t i f i ca t i on  &  c rease

TPH as TPH as
D lese l  Gaso l i ne

E thy l  -
Benzene  To luene  Benzene  Xy lenes

s1w
s 2N
s3N
s3s
s4N
s4s

sP3

<30
NA*
NA
NA
NA
NA
N A
NA
N A

<10
NA
N A
NA
N A
NA
NA
N A
NA

<1.
970
LZO
I30

r2
55
<5
<5
34

< .005
<5
<1
<5

<.05
< .2
< .05
< .05
< .05

<.005
<5
( l -

(5
< .05
< ,2
< ,05
< .05
< .05

< .005
13
<t
<5

<.05
< ,2
< .05

< .05

< .  t i 05
l-5

I4
.130
.8

< .05
< .05
< .05

* N A = NOT ANALYZED



(BTEX) .  Be ing  a  was te  o i l  t ank ,  t h i s  so i l  samp le  was  a lEo
ana lyzed  fo r  t o ta l  pe t ro leun  hyd roca rbons  as  d i€se l  

- t f pgO l ,  
t o ta l

o i l .  and  g rease  (  TOG )  ,  an< l  o the r  vo la t i l e  o rgan j , c  compounds
{Uu i t ed  S ta tes  Env i r onmen ta l  p ro tec t i on  Agen i y  tEpA l  

' I 4e thod

601 /8010 ) ,  O f  t hese  a r l d l t i ona l  t €s t s ,  on l y -  me thy lene  ch lo r i de
was  de tec ted  a t  , 0013  ppm.

Ana ly t i ca l  resu l t s  f o r  t he  g roundwate r  samp le  co t rec ted  f rom thegaso r ine  tank  excava t i on  repo r ted  the  g roundwate r  con ta ined  6900pa r t s  pe r  b i 11 lon  .  
( ppb )  TPHG,  5 f  ppn  benzene ,  ana  A10  ppb

xy lenes .  see  App€nd ix  A  fo r  ce r t i f i ed  ana ry t i sa l  resu r t s  o f  t heabove  so i l  and  g roundwate r  ana lys€s .

Du r i ng  t he  week  o f  Feb rua ry  19 ,  1990 ,  TpE  ove rexcava ted
con tamina ted  so i l  f r om the  a rea  o f  t he  fo rmer  underg ro i rne  tan ]<comp lex  and  beqan  on -s i t e  so i l  r emed . ia t l on ,  A  to ta l  o f  abou t  700tons  o f  con ta i n i na ted  so i I ,  excava ted  du r i nq  t ank  remova l  andIa t€ r  ove rexcava t i on ,  were  remed la ted .  T rea imen t  was  begun  bysp read inq  the  con tamlna tec l  so i l  on  the  g round  ove r  a  l a ie r  o fabou t  I  l nches  o f  c lean  d i r t  wh ich  was  un le r l a in  by  po l ye i -hy ten "
plast ic.  The c_or l tamlnated soi l  was then treated lv-  oi i { ig j ;s tn.hyd roca rbons .  Th ree  s toc r i p i r es  o f  so r l  we re  t r e * iGd  andsubsequen t l y  samp led  on  Apr : i i  1 - , - lS9 -0  fo r  che rn i ca l  ana lys i . s  t ode te rm ine  t he  e f f ec t l veness  o i  t h .  r emed ia t l on .  The  t h ree
s tockp i l ed  so i l s  we re  samp led  by  compos i t i ng  d i sc re te  so i lsamp les  f o r  each  s tockp i l e .  Ce r i i f i ed  ana l y t i ca l  r epo r t s  andcha in -o f - cus tod ieE  a re  documen ted  i n  Append i x  A  and  chem ica lana l yses  a re  sunna r i zed  i n  Tab te  2 ,  nemea ta t i on  o f  t he  t h rees tockp i l es  r esu l t ed  i n  chem ica l  ana l yses  o f  5 .0  TPHG,  15  TpHc  andr7  TPHG.  on l y  t r ace  amoun ts  o f  BTEX we re  de tec ted .  Theremed ia ted  so i l s  a re  cu r ren t l y  s t ockp i l ed  on  s i t e ,

f n  response  to  the  above  f i nd ings  Mr ,  Mehd izadeh  con t rac ted  w i thTPE to  conduc t  a  p re l im ina ry  l nv i s t l ga t i on  to  fu r the r  asses6  so i land  g roundwate r  con tamina t i on ,  i f  an i ,  u t  t n "  sub jec t  s i t e .

Ob jec t i ve  And  Scope  Of  Work :

TPE ' s  ob jec t l ve  i n  t h i s  p r€ I im ina ry  i nves t i ga t i on  was  ( f )  t ofu r the r  i nves t i ga te  the  ve - r t i ca t  ana '  ho r i zon ta l  ex ten t  o f  so i lcon tam ina t l on ,  i f  any ,  l 2 )  t o  de te rm lne  whe th€ r  g roond ru te .
benea th  t he  s i t e  has  been  impac teJ ,  and  (3 )  t o  de te rm inehyd rau l i c  g rad ien t  and  d i rec t i on  o f  g roundwate r  f l ow .  To  mee tthe$e  obJec t i ves  TpE pe r fo rmed  the  fo l i ow inq  scope  o f  work ,

Rev lewed  f i l es  o f  t he  Ca l i f o rn ia  Reg lona l  Wate r  eua l i t y



TABTE 2
SUHMARY OF SOIL ANATYTICAL RESULTS

FOR REMEDIATED EXCAVATED SOILS
( PPm)

sample
Iden t i f i ca t lon

TPH As
Gago l l ne  Benzene

Ethyl -
To luene Benzene Xy lenes

Compos i te MS 1, US 2, l . fs 3,  MS 4
Compos i t e  US5 ,MS6rMS7
Compos l te  MS 8 ,  MS9 , l ' l s  10

5.0
15
I7

0 .0074
0 .00? .1
0 .0050

0 .0050
0 ,020
0 .010

0 .038
0 .053
0 .041

0.059
0 .12
0 .095

Detec t l on  L im i t s : 1.0 0 .  00  50 0.0050 0.00s0 0.0050



con t ro l  Boa rd -San  F ranc i sco  Req ion  (RWQCB)  fo r  documen ted
o f f - s i t e ,  ug rad ien t  s  ou rc6s  o f  con tam ina t i on  and  f  o r
req iona l  g roundwate r  f l ow  d l rec t i on ,

Conduc ted  an  on -s i t e  subsu r face  u t i l i t y  su rvey ,

Dr i l l ed  th ree  so i l  bo r i ngs  and  conve r ted  a l l  t h ree  to
g roundwate r  mon i to r i nq  we l l s ,

Co l l ec ted  so i l  samp les  f rom each  bo r ing  fo r  chemlca l
ana l  ys i s  ,

Deve loped ,  pu rged ,  and  samp led  g roundwate r  f rom each
mon i to r i ng  we l l  f o r  chemica l  ana lys i s .

Ana lyzed  seven  so i l  samp les  and  th ree  g roundwate r  samp les
fo r  TPHG and  BTEX.

Surveyed  top -o f -we I l  cas inqs  fo r  eLeva t i on  and  de te rm ined
groundwate r  f l ow  d i rec t i on  and  g rad ien t .

S ITE  DESCRIPT ION

F igu re  1  i s  a  s i t e  v i c in i t y  map  show ing  the  toca t i on  o f  t he  s i t e
re la t i ve  to  ad jacen t  s t ree ts  and  bu i l d ings .  Th6  s i t e  v i c i . n i t y
maps  i s  t aken  f rom the  un i ted  s ta tes  Depar tmen t  o f  t he  rn te r - i o r
Geo log i ca l  Su rvey  (USGS)  Oak land  Eas t  and .  wes t  euad rang les ,  7 .5
m inu te  se r ies  topograph ic  maps .

The  s i t e  i s  ] oca ted  on  top  o f  a  r i dge  tha t  ex tends  f rom the  base
o f  t he  Eas t  Bay  B€rke ley  H i I I s  i n to  the  Eas t  Bay  p la in .  A t  t he
Ioca t i on  o f  t he  s i t e ,  t he  r i dge  has  been  g raded  to  an  e leva t i on
o f  abou t  155  fee t  mean  sea  ]eve l  (MSL) ,  The  topogr raphy  s lopes
away  f rom the  s l t e  i n  a l l  d i rec t i ons  €xcep t  no r theas te r l y  w i th  an
ave rag ie  g rad len t  o f  abou t  0 ,03  f ee t  pe r  f oo t ,  The r l  a re  no
nearby  s t reams  o r  c reeks .

F igu re  2  1s  a  de ta i l ed  s i t e  p lan  show lng  the  €x i s t i ng  bu j . I d ing ,
t ank  excava t i ons ,  and  s tockp i l ed  so i l s .  A l so  shown  a re  t he
loca t i ons  o f  t he  fo rmer  underg round  s to rage  tanks ,  f o rmer  pump
is lands ,  and  l oca t i ons  where  s 'o i1  samp les  were  co l l ec ted  du r ing
remova l  o f  t he  t anks  and  assoc ia ted  p i p i ng ,  The  t h reeg roundwate r  mon i to r i ng  we l I s  t ha t  were  i . ns ta i l ed  as  pa r t  o f  t h i s
inves t i ga t i on  a re  Ehown as  MW-1 ,  MW-Z ,  and  MW_3



SUBSURFACE INVESTIGATION

Pre f i e l d  Ac t i v i t i e s :

Be fo re  s ta r t i nq  f i e I d  ac t l v i t l e s  ?pE  rev iewed  f i l e s  a t  t heRWQCB's of f ice to deterrnine 
- i f  - . i , i -  

a. j rmented contaninated sl tesex i s t  i n  t he  a rea  and /o r -  upg i " J i ; n t - " J f  t n "  p ro jec t  s I t e .  Th i6review was conductea to aer: 'errn- in i- ' i i  1nv upgradient contamrnantsources mav be conrr i -but ing to  .ontur inani i  fo"nJ iJn. in  tn*site and to deternin. aepit, lni-ai i.tt ion of sroundwater f low rnthe area of  th€ s i te  to  
" " ; * t - i ; ; - '1n opt tmat ly  locat lng thei ns ta l la t lon  o f  th ree .  on_s l te  g .oondra t . ,  mon i to r ing  we l ls ,  Nonearbv  o f fs i t€  contaminant  u  i  t "J -  r " i J - iouna tn  the  RwecB f r les .

Dr i l l  i ng  And  So l l  Sampl lng ;

Dur ing  the  per iod  Ap l f  f_ ,17  th rough Apr i l  24 ,  1990,  TpE ins ta l tedth ree  g roundwate r_ .mon i to r inc  i . i i "  (MW_ 1 ,  Z ,  and  3  )  a t  theloca t ions  shown in  Frgure  z - t . '? " r i i , . .  inves t iga te  the  hor izon ta la r rd  ve r t i ca r  ex ten t  o r  so i r  
- " "n i i * in . t10n  

and  to  de te rn inegroundwat6r  f  low d i rec t ron ,  
-  

s ; ; i ; i l ,  and  gua l i t y  beneath  thes1te, The soi l  Oor-tnn-?_ fn wn i . f ,*-t i re' 'Je f f  s were constructed areloca ted  on  s i te  a rs ou r c e s o f s o i r tt {s-"i-li.s?nn.if"t "in_Jr:":"..,[.rT *;r;,i: :i :::!:d tl rhe rartheJ .i l- j,. ' i#o Gl'rlur"n. directron rrom rheformer underground g-asol lne 
.tan-k com'pi ei to estabrish backqroundso i l  and groundwater  

_chemica l  f  e "JG.  l ^ Ie l I  MI {_3  was l6ca tedy i lh i !  10  fee t  and in  t t re -  es i in i t J 'a -oJnsrua lenr  d i r€c t ion  o f  thetorner  tank  cornp lex . -  Wel l  MW_2 was foca tea  in  the  es t imatedcross-gr rad ien t  d i rec t ion  f rom 
" " i r  

" i i - :  
and  near  the  southeas tproper ty  boundarv  in  an  a t t€mpt  to  es tabr ish  501I  and groundwatercon tan inan t  p lume l im i t s  t i r  i ny i l  

- - - * "

Pr io r  to  d r l t l i nq  a t  any  o f  the  above loca t ions  TpE cont rac tedwi th  subsur face  Ioca tor " -  
"nd  " "naur t - "a 'a  

usA toca t ron  r€quesr  toensure  tha t  d r i l l i ng  ac t i . v i t i " " ' - ; ; ; i ;  noa  .n"ounter  any  bur iedut  i  1 j .  t i  es  o r  underground ob jec ts

The  expro ra to rv  bor lngs -  fo r  the  mon i to r ing  wer l s  were  d r i r l edus ius  1 ' - inch  d lameter  nor row_st -e r :n  ; ; ; . ; '  d r i l l i nq  equ ipment .  The



augers  and  samp l inq r  equ ipmen t  were  E t6am-c leahed  be fo re  d r i l l i ng
each  bo r j . ng  to  p reven t  c ross  con tamlna t i on  be tween  bo r ings  o r  t he
i ' t r oduc t i on  o f  o f f - s i t e  con tan ina t i on  f o r  t he  i n i t i aL  bo r i ng ,
Rep resen ta t i ve  so i l  samp les  we re  co l l ec l ed  a t  app rox ima t . e l y  5
foo t  dep th  i n te r va l6  be low  the  g round  su r f ace  by  advanc inS  a
mod i f i ed  Ca l i f o rn i a  sp l i t - spoon  samp le r ,  equ ipp td  w l t h  b ra6s
tubes ,  i n to  the  und is tu rbed  so i l  beyond  the  i i p - -o f  t f , "  auqer$ .
The .  samp l inq  equ ipmen t  was  c leaned .  be fo re  each  samp l ing  even t  by
wash iug  w i t h  a  t r l - sod ium phospha te  so lu t i on  Jnd  r i ns i ng  i n
d i s t i l l ed  wa te r .  Samp leE  co l l ec ted  f o r  chem ica l  ana l ys i s  f r om
above  the  wa te r  t ab le  were  p rese rved  l n  the  tubes  by  covL r ing  the
caps  w i th  a lum inum fo i l  capped  w l th  p tas t l c  end  caps ,  and  tap ing
the  caps  w l th  duc t  t ape ,  and  s to r i ng  on  i ce  wh i l e  l r a r i spo r ted  to
a  s ta te - ce r t l f i ed  l abo ra to r y  accompan ied  by  cha in -o f - cus tody
documen ta t i on  { see  Append i ces  B  an . i  C ) .  So i f  samp les  we re
a r ,a ryzed  fo r  TpHG and  BTEX bv  EpA Methods  ccFrD  (5030 /6015) ,  and(5030 /8020  )  ,  r espec t i ve l  y .

A  de ta i l ed  bo r i ng  l og  has  been  p repa red  f r om auge r  r ecu rn
mate r ia l  and  sp l i t - spoon  samp les  ( see  Append ix  D) .  T l i e  so i l  was
Iogged  acco rd ing  to  the  Un i f l ed  So i l  C lass i f i ca t i on  Sys tem by  a
Ca l  i f o rn i a  r eg i s te red  geo log i s t .

t r i i l  cu t t i ngs  have  been  s tockp i l ed  on  s i t e  anc l  cove red  w l t hp las t i - c  shee t i nq r .  A f te r  t hs  cu t t i ngs  a re  cha rac te r i zed ,  TpE  w l l Ip1 'ov ide  r  ecommenda t i . on  s  to  the  c r i en t  on  the i r  remed ia t i on ,  o r
d i sposa l ,  o r  bo th  i n  an  app rop r ia te  manner ,

G rouDdwa te r  Mon i t o r i ng  We I I  I r r s t a l l a t l on :

ExpLora to ry_  bo r ings  - fo r  t he  th ree  g roundwate r  mon i to r i ng  we l l s
were  d r i l l ed  to  dep ths  rang ing  f rom 23  fee t  t o  27  fee t .  Each
bor ing  was  conve r ted  t -o  a  mon l to r l ng  we l l  by  i ns ta l l i ng  4_1nch
d iame tex ,  f t  ush - t h readed ,  po l yv i ny l  

-  
ch l o r i de  cas ing  

- i n i  
O .  OZO_

inch  mach ine -s lo t ted  sc re .n .  The  exac t  dep th  o f  eac -h  bo r inq  anc l
se !  een  l  eng th  was  de te rm ined  by  t he  r l eo log r i c  p ro f i t e  andoccu r rence  o f  g roundwate r  i n  t he  bo r inq r  a t  each  l oca t i on .  A  sandpack  was  p laced  i n  the  annu la r  space  to  a  max imun  o f  z  f ee t  above
the  t op  o f  t he  sc reened  i n te r va l ,  App rox ima te l y  X  f oo t  o f
ben ton i te  was  p laced  above  the  sand  pack -  f o l l owed  bv  i  po r t t and
cemen t  su r f ace  sea l  A  t r a f f i c  r a ted ,  l ock i ng ,  vau l t  box -was  seLin  conc re te  t o  p ro tec t  t he  we l l ,  A  l ock i ng -we11  cap  w i t h  l ock
h ,as  a l so  i ns ra l l ed  o t ] . - 9a9h  we l l  cas ing .  f he  t op  o f  cas ing  wassu rveyed  re l a t i ve  ro  MSL  by  a  p ro fess iona l  c i v i l  eng ine l r .



oak land  bench  mark  number  2557  l oca ted  a t  t he  i n te rsec t i on  o fco ro r rado  Avenue  and  B roadway  s t ree t  a t  an  € reva t i o '  o f  15g .39USGS MSL was  used  l n  de te rm in ing  e leva t l ons  on  the  p ro j l c t  s i t e .See  Append ix  D  fo r  we l l  comp le t i on  de ta i l s ,  and  appenOix '  U  fo rTPE 's  g roundwate r  no t r i t o r i ng  we l l  cons t ruc t i on  p rocedures ,

c roundwate r  SampI  l ng :

A f te r  t he  we l l s  were  i ns ta l l ed ,  dep th  to  wa te r  was  measured  andrecorded. Depth to-water *"" m"""o?.a rr"* ih; ;;; oi-I i i ins tothe nearest  0 .01 f -oot  us lng an 
-e- r -ec- t ron lc  

sor inst  water  r€ve1meter .  A  n in imum of  th ree  repet l t l ve  tneasurements  were  rnade fo reach water  leve l  de ter rn ina t lon  to  ensure  accuracy ,  Each weI I  waschecked fo r  f loa t ing  p- roduc t  us ing  a  c rear  te f lon  ba i le r .  Nof loa t ing  produc t  was  observea fn  t ie f  f  s  MW_2 and 3 ,  The waterleve l  in  weI I  l {E-1  had r i sen  above the  top  o i  the  pJ lo ra teascreened  in te rva i  _11d_  cgnseO""n t tV  cou td  no t  be  checked  fo rf Ioatins product. 'oner 
I  r . lw- 1 i"- io"i t"a upg.;di.nt- 

" i"-p-oi-"ntr"ron-s i ' te  sources  o f  hydrocaruon con i i ln .Lnat ion  and hrourd  no t  b€expec ted  to  con ta i l l  f l oa t ing  p roOuc i  i t  p resen t . '  Our lng  
"e f fdeve lopment ,  the  wa te r  leve l  l n  * . i f  uw_ l  was  eas i l y  Ioweredbe low the  top  o f  per fo ra t ion ,  

" t -  
* f , ] . f l - t i rne  f loa t lng  produc t ,  i fp resen t ,  wou ld  have  en te red  the  weI l i  no  f l oa t ind  p roduc t  wasobs erved ,

A l l  we l l s  were  deve loped  by  ba i l i ng  (E€e  Append ix  F ) .  A f te rgroundwater  in  the  wer ' rs  wa i  a r iowe i  to  s tabr l i ze  (a  min imum of24  hours) ,  the  we l rs  -were  purged a  rn in imum of  four  wet ted  wer lvo lumes  w i th  a  te f  l on  la i i i r  as  
- "d ;sc r iUer l  

tn  epp" l . ,a i *  a .Decon tamina t ion  be tween sampl ins  
-ev ; t s  

was  accompl i sher i  byw.ash  jng  thq  samp le r  ba i re r  wr in -  a  so ru t ion  o f  t r i - sod iumphosphate  and r ins rng  rn  d is t i l rea  water .  The water  sampl . - " - , . . "co r l . c ted  in  s te r l r r zed  g rass  
" r . i "  

* i i i  t e f lon  r inea  sc iew caps ,immedia te ly  sea led  in  lhe  v ia : -s ,  i i i ' -  fuU* t "a  in . foa in ' ' , '  au t . ,t ime,  sample  loca t ion , .  p roJec t  nu i ,U . i ,  and sarnp le r .  The Sampt  eswere  immedia t€ry  s to red .on  ice  fo r  t ranspor t  to  a  s ta te_cer t i f iedlabora tory  accompan ied  by  cha i  n lo ] - " . "  IdOv docunenta t lon .  Water
?3Tp. ]g^" - .wer .e  ana lyz ,ed  fo r  T IHG,  unJ-a i rx  by  Epe M€rhods ccFrD{5030 /8015)  and  i5030 /g -020 t ,  ,e "p . " i . i . . . . r " f  v .  s . *  Append ices  H and  Ifo r  was te  handt ing  and deconta ; i ; ; ; i ; ;  p rocedures ,  and quat i t yassu lance and gua l l t y  con t roL  procedures .



De 've lopmen t  and  pu rge  wa te r  a re  s to red  l n  55  ga r lon  d rums  ons i te .  A f te r  t he  g roundwate r  i s  cha rac te r l zed ,  T iE  w i l l  p iov ide
recommenda t lons  to  the  c l i en t  and  ass i s t  t hem in  remed ia t i on ,  o rd i sposa l  o f  t he  f l u ids ,  o r  bo th  . i .  n  an  i pp rop r ia te  mann€r .

F iNDINGS

Hydrogeo l  oqy  r

The  hyd rogeo logy  o f  t he  sub jec t  s i t e  has  been  tn te rp re ted  f romthe .so i l  bo r i ng  Iogs  and  wa te r  l eve l s  i n  g roundwate r  nou i to r l ngwe l l s  M1 { -1 ,  MW-2 ,  and  l , lW-3 .  Bo r i ng  l oq i  and  we l i  comp te t i onde ta i l s  a re  p resen ted  i n  Append ix  D ,

The  s i t e  l s  l oca ted  on ,  ! 9p  o f  a  topograph ic  r i dge  a t  t he  base  o fthe  Eas t  Bay  Berke ley  H i l l s  an t t  i s -u ide i l a in  by - t t re  bed . : : eeh  tha tcompr ises the h l r rs .  F igure  3  1s  a  g" . r "d i . - - . .1 ! l -J . " t ron
const ruc ted f ron th€ three eo i l  bor inqs ar i f  led  dur lng th isi nves t i ga t i on ,  Th€  c ross  sec t i on  shows  a  th ln  veneer  o f  

- s i f  
t y ,sandy ,  c layey  so i l s  va ry ing  i n  t h i c iness  f rom abou t  2  fee t  t o  10fee t ,  ove r l y i ng  bed rock  compr i sed  o f  i n te rm ixed  c lays tone ,  sha lea1d ,n rgbab le  se rpen t i ne .  The  USGS,  A rea l  and  Snq j .nee i i ng  i ; eo lo , Jyo f  oak land  Wes t  and  Eas t  euadrangr les ,  Ca t i f o rn i i ,  da ted  1957  and196-9 ,  respec t i ve l y ,  show the  s i t e  t o  

' be  
under la in  l v  i ne  Ju r . " " r "and ,C le taceous  age  F ranc i scan  Fo rma t i on ,  co rnp r i sed  rna in l y  o fsands tone  and  sha le  w i t h  m ino r  u *oun t=  o f  che r t ,  . g reen6 tone ,' se rp€n t l ne ,  

and  me tamorph ic  rocks .  The  so i l  bo r i ngs  
-d r i l i eO  

l yTPE d id  no t  encoun te r  sands tones .

The  F ranc i scan  Fo rma t ion ,  a t  t he  Ioca t i on  o f  t h€  s I te ,  conp r i sesthe foothi l  ls  of  the Di i l l .o Range,and.1s Dot co[Ej-dej6€d .a.  roa, j  o r
Hi:=P1=rng auuifer.  Ma jor aqr i i fers j re found beneath the EastI ] dy  r t aJ .n  Eo  t ne  w€s t  1n  t he  unconso l i da ted ,  o r  poo r l yconso l i da ted  na te r i a l s  rang inq  f rom dep ths  o f  abou t  50  fee t  t ogbout 1,  000 f  eet.  The water-bearinq pro'pert ies oi  

-gt i -g-: ."ro ' i "" .n

bed rock  i s  poo r  because  t he  bLd rock  1s  composed  o f  Low
l:i:l:abi I i,t v . coreqr idate-d-. rocks . Lor.J viere=weiii:.-or -"".;-;igal ions per minute are developed for dblrlg3,t_i_c-'-aTr(I_b-tcjck-uS€,. wheresandsto_nes, conglomerates anl l--Eir ict-f iTe--zonds can be-'-r"" i"o 

- in
the-+eclrock--1-f l i l : f tenbo-t-fdih,--X. ;eE 

..al 
,  t9A8 , C"oi,vaioi"gy unacroundwater -eua I  l  t y  Overv iew,  o f  the  r l i , t  euv  p : .a in  a r :e i ,  e ianeOaCounty ,  CaL  i f  o r .n ia ,  82  p ) .
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Groundwa te r  benea th  t he  s i t e  was  encoun te red  on l y  w i t h i n  t he
bedrock  and  no t  w i th in  the  th in  veneer  o f  so i l  ove r i y i nq  tne
bedrock .  The  l n i t i a l  we l l ,  MW-1 ,  was  d r i l l ed  i n  t he  es t i rna te r i
upg rad ien t  d i rec t i on  f ro rn  the  underg round  s to rage  tank  comp lex
l se€  F igu re  2 )  and  encou l t6 red  a  re la t i ve l y  

"o i t  
2 - foo t  t h i ck

wa te rbea r lng  zone  a t  a  r l ep th  o f  Z3  fee t ,  app rox ima te l y  14  f€e t
into bedrock '  The upper bedrock ln wel l  t ' tw- i - is highly 

-r^reatherer l

and fractured. Dri l*I ing b e_q Er!,e--. .mq r._g_q+_f_{i-C-}-t_!- __rc, i t} l  depth,
indicat ins the den_C-1gt:Elhq :bqd;.gI__ inci iraJrns and the
f 'aclurir ig dE'creabinsl wtren *ateff ipirr
o f  23  fee t ,  i t  was  be l i eved  th i s  wa te r  rep resen ted  an  uncon f i ned
W a t e r  t a b l e  D e r C h € d  o n  1 ( ) w  D { i r m F h h i l  i t w  r " o t a t -  i r r a l r '  , r n f  } - ^ 1 .  , r F ^ ^waEer -  t ab le  pe rch_e t l  on  l ow  pe rneab i l i t y ,  re la t i ve l y  un f rac tu red ,
denEij--betdibCli. 

'-ilecause 
of-Eh*e--dffficull drtl1fnq;?he-ioi1rrg ,u"

te rm ina t - f i  a t  a  < lep th  o f  2 :  f ee t ,  i i  i i i " t  encoun te red  wa te r ,  a r rd
a  10 - f oo t  sc reen  was  i ns ta r l ed ,  p r i o r  t o  i ns ta l r i ng  t he  sc reen ,
dep th  to  wa te r  wa6  B tab i l j . zed  a t  abou t  23  fee t .  ebou t  Z  hoo r "
a f te r  i ns ta l l a t i on  o f  t he  we I I ,  t he  wa te r  l eve l  was  found  to  have
s iq r r i f i can t l y  r i seD  to  a  dep th  o f  abou t  10  f ee t .  Th i s  r i se  i n
water leveI,  f  l_o_tr-r .  23 _fcel  to 10 fee,t_. in depth, indicates the
srotlllygl-e-t-i,e-toni$€d-*r++:-p.-tue-[e4ret.

No_ -wa . te rbea r lnq  zones  were  obse rved  wh i l e  d r i l  l i ng  the  sec ( )nd
we l l  . (MH-3 )  t o  a  dep th  o f  27  f ee t .  A  d r y  we l l  was  cons t ruc ted  i n
the  bo r ing  o f  we I I  MW-3  to  de te rm ine  i f  any  Iow  y ie ld ing ,  I owpermeab i l i t y ,  wa te rbea r ing  zones  nay  ex i s t  w i th in  the  bo r i -ns ,  o r
to demonstrate that no groundwater exi6t  at  thrs locat ion on the
s i t e .  A  20 - f oo t  sc reen  was  i ns ta l l ed  i n  t he  d r y  bo r i ng  o f  we l l
MW-3  to  a r l ow  wa te r  t o  en te r  t he  bo r inq  f rom any - tow  pe r -me iu i r i t y
$ ra te rbea r ing  zones  tha t  may  y ie ld  wa te r  t o  the  we l l  ove r  a  l ongpe r i od  o f  t ime .  The  t op  o f  pe r f o ra t l ons  (a t  a  dep th  o f  7 .0  f ee t )
\ . Jas  Ioca ted  above  the  base  o f  t he  fo rmer  tanks  to  de tec t  a I1poss ib le  wa te rbea r ing  zone8  and  any  po ten t i a l  f l oa t i ng  p roduc t .

TiI ; ; i:J: l 4eTr,--r,iar".. 
#::',t#;*qH bff 

rr- -r*r=-3- a€ i -dept h o r

The  Ias t  we l l  i ns ta l l ed ,  we l . ]  M t { -2 ,  encoun te red  an  app rox ima te
1 .5 - t oo t  t h i ck  wa te rbea r i ng r  zonB  a t  a  dep th  o f  abou t  Z0  f ee t .
Wate r  f rom th i s  zone  i rnmed ia te l y  rose  i n  e leva t i on - -w i f f i n  i n "
bo r ing  i nd i ca t i ng  a  con f l ned  aqu i fe r  s in r i l a r  t o  ' r e l  I . ,Mw-1 .  s ince
ot.her low yielding, 1ow p ErmsabtTi f f ;  wa tE;6e a r  i  nq zone{i  mdy
ex i s t  a t  sha l  l ower  dep ths  w i th in  th i s  bo r inq ,  a "  -ugg . l t ed  by  the
response  o f  t he  i n i t i a l l y  d r y  bo r i nq  o f  

-we I l  
HW:3 ,  a  20_ too t

sc reen  was  i ns ta l l ed  fo r  reasons  d l scussed  above  fo r  we l l  t tW_3
and ,  spec i f l ca l l y ,  t o  de tec t  t he  occu r rence  o f  any  f l oa t l ngp roduc t .  S i t<  days  a f te r  we l l  i ns ta l l a t i on  we t l  MH-Z  was  cheched
fo r  f l oa t i ng  p roduc t  i  no  p roduc t  was  p r -esen t .



Gr -oundwa te r  benea th  l he  s i t e  i s  be l i eved  t o  be  t r ansm i t t ed
th rough  I ow  pe rneab i l i t y ,  t h i . n  ( 1 .5 -2 .0  f ee t ) ,  con f i ned ,  and
poss ib l y  uncon  f  i ned  wa te rbea r i nq  zon€s ,  f t  has  no t  been
de te r rn i ned  i f  t hese  zones  a re  hyd rau l l ca l l y  l n t e r connec ted  o r
iEo Ia t€d  f r om one  ano the r .  These  zones  may  be  wa te rbea r i ng
f rac tu res  tha t  have  been  ln te rsec ted  by  the  bo r ings ,  {1  1  th ree
in ,e l l s  a re  1ow y ie ld tng  wa te r  w€11s  tha t  can  manua l l y  Ue  TE- : .  f  edw e r r s  a r e  l o w  y r e r o L n g  w a t e r  w € 1 1 5  E n a E  c a n  m a n u a l l y  D e  D a l l e o
'lry -wif 

hln fiinriteb-usino' a n:Tirch brtT6r--TETls ,-l,tw- Z- iria uw- f
i t } I -  1.

Groundwate r  e leva t i ons  measured  i n  the  th ree  mon i to r l ng  we l l s  on
May  17 ,  1990  i nd i ca te  tha t  t h€  d i rec t i on  o f  g roundwate r  f l ow  i s
wes t - sou thwes te r l y  w i t h  a  g rad i€n t  o f  0 .042  f ee t  pe r  f oo t  ( see
F igu re  4  and  Tab le  3 ) .  I f  t he  wa te rbea r ing  zon€s  pe l l e t ra ted  by
the three wel ls  are not - f rTA; ;u l iAant* -1-nEai? i j f f iEeadd,  no
qr-ounalwaE6r Flow may exist- qI Ehe-Ilfiection of-JTow m-ay- be unique
t o r  eac f :  zone  .

So i I  Ana l y t i ca l  Resu l t s ;

Seven  so i l  sa rnp les  were  ana lyzed  fo r  TPHG and  BTEX by  Sequo ia
Ana l y t i ca l  l oca ted  l n  Redwood  C i t y ,  CA ,  Ce r t i f i ed  ana l y t i ca l
repo r t s  and  cha in -o  f - cus  tod i  es  a re  documen ted  i n  Append ix  A  and
sumrnar i zed  l n  Tab le  4 ,

F lgu res  5  th rough  7  show gaso l i ne  concen t ra t i onE  de tec ted  i n  so t l
f o r  t he  4 - foo t  t o  5 - foo t ,  8 - foo t  t o  l 0 - foo t ,  and  13 - foo t  t o  1 .1 -
roo t  dep ths .  Becaus€  o f  goo r  samp le  re_cove r les  due  to  the  dense
bedrock, few soi l  sanpleF were'  

-di l€q-uetE 
T6ia Thenical  analysls.

e t re - I r i  c  a  I  ana lys i$  fo r  so i l  samp les  fo r  a l l  t h ree  we l l s  a t  t he
same dep th  i n te rva l  a re  ava i l ab le  on l y  f o r  t he  8 - foo t  t o  1O- foo t
dep th  range  ( see  F igu re  6 ) .  The  h i ghee t  gaso l i ne  concen t ra t l ons ,
190  ppm and  180  ppm,  were  de tec ted  i n  so i l s  f o r  t he  bo r ing  fo r
we l l  Mw-  1  a t  t he  8 - f oo t  t o  10 - f oo t  and  13 .5 - f oo t  t o  14 .0  f oo t
dep th  ranges ,  r eEpec t i ve l y .

Cor rcen t ra t i ons  o f  t he  rema in ing  BTEX chemica l s  i n  t he  so i l s  a re
tn i no r ,  r ang ing  f r om non -de tec tab le  (<0 ,0050  ppm)  t o  a  h i gh  o f  6 .4
pp rn  fo r  xy lenes  i n  we I I  MW- l .

Groundwate r  Ana ly t i ca l  Resu l t s  r

Th ree  g roundwa te r  samp les  we re  ana l yzed  f o r  TpHG and  BTEX by
Sequo la  Ana ly t l ca l  l osa ted  i n  Redwood  c i t y ,  CA ,  Cer t i f l ed
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TABLE 3
GROUNDWATER EI.EVATIONS

517 5 BROADWAY

E leva t i on
I,le J I Name TOC* ( f eet ltSL )

Dep th  to
Wate r * *  (  f ee t  )

Groundlrater
E leva t  i  on  (  f ee t  HSL  )Date

MW-1
HW-2
HW-3

1s5.03
L54 .97
155  , 9  3

s/ t7 /90
s/17 /90
s/11 /90

9 .26
10 .00
t2  . 42

745.71
L44 .97
143 .51

*
* *

TOC = TOP-OF-CASING
HEASURSD FROH TOC



TABLE 4
SUI'IMARY OF PRELIMINARY

SOIL ANALYTI CAI ,
( p p m )

SITE ASSESSMENT
RES ULTS

samp le
Iden t i f i ca t i on

Depth TPH as
(  f ee t  )  Gaso l t ne Benzene  To luene

Ethy t -
Benzene Xy l  ene s

Mhr- 1
MW- 1
H\^t - 2
l,tw- 2
MW- 3
MW- 3
MW- 3

0.0050
0 .0050

<0.0050
<0.0050
<0.0050

ne  n -na  c
13 .5 -14 .0
04 ,0 -04 .5
08 .5 -09 .0
05 .0 -05 .5
10 .0 -10 .5
14.0-14.  s

190  0 .24
180  r . 7  j

<1 ,0  0 ,0061
<1 .0  0 .0060
L4  <0 .0050
46  0 .050
r .1  ( 0 .0050

0.92  0 .60
2 .4  6 ,4
0 .0057  0 .026
0 .0089  0 ,013

<0,0050  0 .10
0 .40  0 .20

<0 .0050  0 .10
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TABLE 5
SUI,'}'ARY OF GROUNDWATER ANALYTI CAL RESULTS

(ppb )

SampIe
Iden t i f i ca t i on

Date TPH as Ethyl  -
Sa rnp led  Gaso l i ne  Benzene  To luene  Ben iene  xy lenes

MW-1
tlw-2
HW-3

200
230

18
39

3600

5
T d

8500

4 /30 /90
4 /30 /90
4/30 /90  s5000

272
523

1300 r  720a ,

Detec t i on  L im l t s : n ?50 0.3 0 .3



ana l v t i ca l  r epo r t s  and  cha i r r - o f  - cus tod ies  a re  p resen ted  i nAppend i x  A  aud  Tab le  5 .

wel I  MW- 1 and cross gradient wel l  MW-2 s qg-Sg€l- l la l .  a i"e6t ior-r  of
g r o u n d w a t e r  f l o w  m a y  b e  v a r i a b l e  d r t c  f 6  s e a e ^ n i l  d r . . : t  i  a n +  ^ h i - ^ - -v31r-q!]9, a.99- !o -s-e199,n3-l sr+di9l! -c.rranses

F igu res  B  and  9  g ra l r h i ca l l y  d i sp lay  t he  ana l y t i ca l  r . esu l t s  asi  s  o  -  c  o  n  c  e  n  t  r  a  t  i  o  n  con tou rs  f o r  gaso l  i ne  and  benzene
concenLra t i ons ,  respec t i ve l y ,  de tec ted  i n  t he  g round .wa t€ r .  I hechem ica l  a .a l yses  de tec t *d  l r i gh  concen t ra t i onJ  o f  gaso l i ne  andbenze .e  i ' i  we t l  MW-3  {S6000  ppb  an< I  3600  ppb ,  r espe l i i " . f v i  

" uOIower  concen t ra t i ons  i n  we l I s  MW-  1  (200  ppb  and  1g  ppb ,
respec t i ve l y )  and  MW-2  (230  ppb  and  39  ppb  r  e ipec t  j . v t t  y l  

- .  
The

occu r rence  o f  hyd roca rbons  i n  the  wa te r  samp les  f rom upgrad ien t

"-:-,.,r,:-:19r,-.-rl!rEr-*t,,,-., '.uo{rs*-I_I41,}___€+I4irrgfl-_t.r.aclqIe systems, Thep lume pa t te rns ,  as  mapped,  a l6o  sug ies t  a  ;o - ten t i ; i - ' o t  t  
"  

i  t " ,upgrad ien t  con taminan t  sou rce ,  howeve i ]  no  po t6n t i a l  sou rces  o fcon tamina t i on  cou ld  be  found  i n  rev iew ing  ava i l ab le  RWeCB f i I es ,

wa te r  samp les  f  r om we l t s  M l , l -  I  and  l , l l { - 2
hldror:albon s -  f ron col) tact  wi th contaminated

m a y con ta in  deso rbed
r

g roundwa te r * up e weI  I  sc reensr - rbruu uo (ne werr  screens t  r_9 j r -=. !be jJ_ j -n i t  ia  I  lyr i e-d' s t-a-tE- 
- 
G ri-u n 3 w ; t e r i ;i 

-t=n 
&a=n atr ;- r* v b e u n c o n t an i n a t e dr . .urqwd Lef  rn lneEe weI ls  may be uncontaninated

wi t t i r r -Hrc -  con f ined_ agu i fe r ,  spec i f i .  
"a i . r  

aep i r ,  su*pr ing
shou ld  be  co rduc ted  i n  a  fu tu re  sJnp r ing  even t  t . o  ana lyze  ware r :pu rged  d i r ec t l y  f r on  t he  con f l ned  aqu i f e r s .  The  a i sence  o fcon tam ina ted  so i I s ,  as  de te rn i ned  by  che rn i ca l  ana l yses ,  i n  t hebor i r rq  o f  we l l  MH-z  sugges ts  ac tua l  aqu i fe r  con tamin i t i on  i n  t h i swe l1 .

Th€  exac t  s t ra t i g raph ic  sou rce  o f  g roundwate r  i n  w€ I I  l , 1W_ 3  j . s
unknown  '  The  h igh  concen t ra t i ons  o f  rpHG and  BTEX in  th i s  wer rj . nd i ca te$  th€  agu i fe r  i s  con tamj .na ted .

Surunary  0 f  F ind ings :

No  upg rad ien t ,  o f f s i . t e ,  po ten t i a l  sou rces  o f  con tamina t i on
cou ld  be  found  du r ing  a  rev iew  o f  ava i l ab le  RWQCB f i l es .

The  s i t e  i s  l oca ted  on  bed rock  composed  o f  t he  F ranc i scan
Fo rna t i on .

.  Low  to  l l ode ra te  I eve I s  ( 11  ppm to  190  ppn  TpHG)  o f  so j . l
con tamina t i on  were  de tec ted  i n  so i l  bo r i ngs  fo r  we I I s  MW_1
and  MW-3 ,  respec t  i ve  I  y .

.  No  f l oa t i ng  p roduc t  was  obse rved .

10
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.  G roundwate r  i t r  $ ,e l l s  MW-  1  and  MW-2  l€  con f  i ne t l  15  fee t  t o  Z0
f6e t  be low  top  o f  bed rock ,  O the r  1ow  y fET f f ,  I ow
permeab i l i t y  wa te rbea r ing  zone5 ,  con f i ned  and  uncon f i ned  may
be  p resen t .

,  G roundwate r  f l ow  d i rec t i on  i s  wes t - sou thwes te r l y .

.  H i , Jh  l eve l s  o f  TpHc  (56 ,000  ppb )  and  BTEX we re  de tec ted  i ng roundwate r  f rom we l l  MW-3 .

,  Low levels of  TPHG and ETEX detected in qroundwater
sa rnp les  f rom b re l  I s  MW- l  and  MW-2  nay  be  due  to  deso rp t i on  o f
hyd roca rbons  f rom so i l s  above  the  con f i n ing  agu i fe r .

Recomrnendat ions ;

Resamp le  and  ana lyze  g roundwate r  f rom we1 ls  MW_1,  MW_2,  and
l ' lw -  3  us i , ng  spec i f i c  wa te r  dep th  samp l ing  techn iques  i n  we l l s
MW-1  and  MI { -2  to  con f i rm  the  ana fy i i ca f  resu l t J  ob ta ined  i n
th i s  i nves t i ga t i on .

conduc t  add i t i ona l  . ve rexcava t i on  o f  con tamina te t l  so i l s  i '
t he  no r theas t  co r :ne r  o f  t he  s i t e  and  i n  the  a rea  o f  wer r  l . rw -
3  and  conduc t  ve r i f i ca t i on  so i l  samp l i nq  and  chem ica l
ana l yses .  '

Pe r f o rm  add i t i ona l  cha rac te r i za t i on  o f  t he
con tamina t i on  (TpE  can  p rov ide  a  scope  o f  work
f l om  the  c l i en t ) ,

g roundwa te r
upon r-  eque6 t

1 1



APPENDIX A

CERTIFIED ANA1YTICAI REPORTS AND
CHAIN-OF-CUSTODY DOCUMENTATION



REPORT STII,{MARY
ANAMETRTX,  rNc .  (408 )  432_8rs2

l l i en t  :  Tank  p ro tec t  Eng lnee r ing  Anane t r i x  w .o .# ,  9oo1o82ldd ress  I  zaz l  l ^ Ih ipp ]e  n " i a  
- - - - - ' '  

Da te  Rece ived  .  o r / I L /go
Purchase Order#: N/Aci ty :  union ci ty.  cA e45s7 Fi l i l j8 i ' "Xf '" 'o l  t ( toro,.1 t tn .  :  I " l a rc  Zomo iod i  Da t6  Re leased  .  oL /2Z /gO

r . . . . q - J  q e s  
|  3 .  v i  I

I  DF q  I IT  IT IC

I
9001082 -0 r l L ] - , 2 t3 ,4

:giiiii-i?iq:i:t"'= i!fiii" l|iri|,""r rPH I rot/tz/eotN/A
?eeteei-o5is-t-i.i l:9r! tp+:t,Zli?31 $Bfi taL/tL/ealsiil:i3Sl$ii

;ggiif_iEl,H i!iii ia+'i,itT,aai [f i iiiiiiiiziYiiqoIL  l0 t / ro /e0:::i::i:gi:-i-i i!8ii iliiilii"Si $;H i |Siii1l1lti,,ti9001082 -02  l s -L -w
D ( J r r . J  l u L / r o / 9 o  I  T P H
sor l . ,  I  or / to /eo I  eoro

I  o t /  16 /eo  lN /A
lo r /17 /90 lHP) ,t r \ . , r !  t v L /  L v / e t )  I  6 0 1 0  I  | 0 1 / 1 7 1 9 0 l H p L s I

ry4TER loL/to/eo

I  r .5 B0l-  l7H0l"  IMETHOD BLANK
I  9001082 -02  l s -1 -W 33il lil{},onol'$?*3 lo,,,.,r,ol3ilill33li,i|'llsor l ,

lsorL t / r s /e0 lN /A  I

Report Surunary - page L



S a m p l e  L D .  :
I " la t r ix  :
D a t e  s a m p l e d  :
D a t e  a n l .  T P H q :
D a t e  e x t .  T p H d :
D a t e  a n l  ,  T p H d :

ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
A N A r { E T R I X ,  I N C .  ( 4 0 8 )  4 3 2 _ A I s 2

0  t -  1 0 9  0 1  L : - t ? t 3 , 4
WATER
or / ro /9o
o ! / ! 2 /9O
N,/A
N,/A

Anahe t r i x  I .  D .
AnaLyst
superv i  sor
Date rel ,  eased
Date ext.  Toc
Date anl  .  TOG

9 0 0 1 0 8 2 - 0 1
c.!j
7..
o r /22 /90
N/A
N,/A

*"P?:!inn Arnount

:T # compound Nane ?i},)i, iS;it)\ _ ) /  L t  l

) t r - q r - z  |  t s e n z e n e
1oB-sB-3 i  r " r " " i i "  |  : :  |  .__  s3
- ^ ^  ' r  i  50  |  ND
-_yy^o1 :4  |  E thy l benzene
r r r v - zu - /  |  To ta t -  Xy t  enes  |  . : l  I  ND^ .  ̂

I  r r | D r r  - ^ ; _ _ - r  j  I  r v v  I  6 L UrPH as Gasol ine i  zsoo i  u !6 i

IP . .  
-  Be low repor r ing  I im i t . .

:::: J::fii i;l ';:8ilI."{$3:arbons as sasorine is determined bv ccrrD
Dlr'^ - 

f;i 'frllilr3!tEFI'Ao!|folbenzene, and rotal xytenes are derer'nined

All-  test ing proced,ures fo1lov Cal" :servj-ces qcai-onsl  approved 'n"anojSl tnia 
Departnent of  Heaith

Results -  page



ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
A N A I " T E T R I X ,  I N C .  ( 4 0 e )  4 3 2 - 8 1 9 2

q : h r l l .  T  n" _ ' a - _ -  _ ' " '
1'I: l- r- i v

n A i - a  < e m h l a ^  .

n a f p  ^ h l  r l a D l { d .

n:  i  F ovl .  rF DI-r i  .

n ^ t o  > h - I  . n D H / l .

011090 t  s -1 -w
SOI  L
or/  ro/9o
or / t2 /  eo
o! / tL /9o
or /  18  /  eo

Anane t r i x  I .  D .  :  9001082 -02
Analyst : c!3
Ct  rna  r r r ' i  cnr  .  ' - . -

Date  re l eased  , :  0L /22 /9O
Date  ex t .  TOc  I  OL / I I / gO
Date anl"  .  TOG I OL/ ) , r /  90

cAs #

Report  ing
LiToi t

(us/ks)

Anou nt
Found

(us l kg )Conpound Nane

Een z ene
To luene
Ethy lbenzene
To ta l  Xy lenes
TPH as  Gaso l  i ne
TPH as  D iese l
To ta l  O i l  &  c rease

r08 -88 -3
100 -41 -4
1330 -20 -7

5
5
5
5

I 0 0 0
1 0 0 0 0
3 0 0 0 0

ND
ND
ND
ND
ND
ND
ND

f't D

' f P H d

T  P H d

T O G
S T E X

Not  de tec ted  a t  o r  above  the  p rac t i ca l  quan t i t a t i on  l i n i t  f o r
the  me thod .
Tota] Petroleum Hydrocarbons as
us rng  EPA Method  503  0 .
To ta I  Pe t ro leum Hydroca rbons  as
fo l l ow ing  e i t he r  Epe  l t e thod  t s ro
Total-  Oi l  & crease i .s deternined
Benzene , .  .  To l -uene /  E thy lbenzene ,
by  mod i f i ed  EPA g02o .

Al l  test ing progedures fol low Cal i fornia Departmeni of  HeaIth
Serv i ces  (Ca1-DHS)  app roved  me thods .

gasol ine is deterrnined by ccFID

d iese l -  i s  de te rm ined  by  ccF ID
o r  3550 .
by  S tandard  Me thod  5038 .

and  To ta I  Xv lenes  a re  de te rmrned

Results -  Paqe



ANALYSIS DATA SHEET - PETROLEUM HYDROCAXBON COMPOUNDS
ANAMETRTX, INC, (408)  432_8192

SampLe  L  D .
Ma t r i x
Da te  sanp led
Date anl  .  TpHg
Date  ex t .  TpHd
Date  anL  .  TpHd

0110  9  01  S -z -N

or /  ro /  9O
o1,/)-2/eo
N/A
N/A

Anane t r i x  I .  D .
AnaLyst
superv i  sor
Da te  re leased
Da te  ex t .  TOG
n : f 6  - h l  m . \ . !

9001082 -03
c.a
. oL /  

22  /  9a
N/A
N,/ A

*tP?:!-t"n Amount
:T-1------------::il::tg_I1'" r""J)iir ,i3)13,

|  7 I - 4 3 - 2  |  B e n z e n eros-ee-: i r ; r ; ; :  |  :9t l  I  I?
roo-41-4  i  E t r ,v i te " "en"  |  )uuu I  ND
l - r l o - ? n - "  i  m ^ + - ^ r  - : : i : : : ^  i  5 0 0 0  I  1 3 0 0 0/  I  r a E a _ L  X y L e n e s  I  q n n n

I  I N D L '  . -  I  A J \ J U UT P H  a s  G a s o r i n e  I  a J U U U
I  1 0 0 0 0 0  I  9 7 0 0 0 0|  2  / v v u v  I

IJD -  Not detected at or above the pract ical  quant i . tat ion l j -mit  forthe  he thod .
TPHg -  To ta r  pe t ro reun  

-Hyd roca rbons  as  gaso r ine  i s  de te rm ined  by  ccFrDus ing  EpA Method  503  o .
BTEX -  Benzene ,  To ruene ,  -E thy r .benzene ,  and  ro ta r  xy r -enes  a re  de te rm inedby  mod i f i ed  npa  eOZO.

*l l_. ! : : ! i lg progedures fotLow caLifornia Departmenr of  Healthbe rv rces  (Ca I_DHS)  app roved  rne thoos .

Resul, ts -  page 3



ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAMETRTX, rNc.  (408)  432-8)-92

S a m p l - e  L D .  :
M a t r i x  :
D a c e  s a m p l e d  :
D a t e  a n ]  .  T P H g :
D a t e  e x t .  T P H d :
D a t e  a n l  .  T P H d  :

0 1 1 0 9  0 1  S - 3 - N
S O I L
oI /  ro /  eo
or /  t2 /  9o
N/A
N/A

Anane t r i x  LD .
Ana I  yst
q r r n o r r r  i  c n e

Date rei-eased
Date ext.  TOG
Date anl- .  ToG

9 0 0 1 0 8 2 - 0 1
(.J.,t

f (
o t /22 /90
N/A
N/A

CAS # Cohpound Nane

Report  r  ng
Lini t

(us/ks)

Amount
Fou  nd

( uS,/ kq )

1 0 8 - B B - 3
1 0 0 - 4 1 - 4
r J J V - Z Q - T

Benzene
Toluene
Ethylbenz ene
Total  Xylenes
TPH as casol  ine

1 0 0 0
1 0 0 0
1 0 0 0
1 0 0 0

2 0 0 0 0

N D
N D
N D
N D

1 2 0 0 0 0

N D

'nDLl^

BTEX

Not  de t .ec ted  a t  o r  above  the  p rac t i ca l  quan t i t a t i on  I im i t  f o r
the  me thod .

-  To ta ]  Pe t ro leun  Hydroca rbons  as  gaso l i ne  i s  de te rm ined  by  cCFID
us ing  EPA Method  

-5030 .
-  Benzene , .To luene ,  E thyLbenzene ,  and  To taL  Xy lenes  a re  de te rm ined

by  mod i f i ed  EPA 8020 .

A I I  t es t i ng  p rocedures  fO f  f  o rv  Ca l i f o rn j  a  f l ena r t l npn t  nF  Hpe t th
Services (Cal-DHs) appro./ed nethods.

Results -  Pag'e



Samp le  I .  D .  :
I l a t r i x  :
Da te  sanp led  :
Da te  an l -  .  TpHq :
Da te  ex t ,  TpHd :
Da te  an l  .  TpHd :

ANALYSIS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
ANAITETRIX,  INC. (408)  432-8rs2

0110 9  01  5 -3 -s

o t /  L0 /  eo
o ! /12 /  9o
N,/A
N/A

Anane t r i x  I .  D .
Ana] yst
Superv i  sor
Date released
Date ext.  TOG
n A t a  : h 1  m . \ / -

9 0 0 1 0 8 2 - 0 5
C. , )

or /  22 /  9o
N,/ A
N,/ A

*'P?:!inn Anount

:i:-1------------::il:und Narne r"i)i; r|l)l$r\  qY/  r lY  ' /  I

|  7 I - 43 -Z  I  Benzene
|  5000  |  ND108 -88 -3  |  To luene

roo- i i -a  iE i i ; i ; ; " r " " .  I  sooo I  ND
: . :ro-io-z j iJi i i" Iyr.""= | :Rl: I  f?^""I  m r | U  ^ ^  |  r . t v u uTPH as  caso l i ne  i  

" . , i - - -  
|  r ' t v vu

I  l - 00000  I  930000I  r J v v v v  l

N D

l 'PH.r  -

BTEX -

Not detected at or above the pract ical  quant i t_at ion l i rn j- t  forthe  me thod .
To ta I  Pe t ro leum Hvdroca rbons  as  gaso l i ne  i s  de tenn ined  by  ccF IDus ing  EpA Method  503  o .
Benzene , .To luene ,  E thy lbenzene ,  and  To ta l  XyLenes  a re  de te rm inedby  mod i  f . i ed  EpA go2o .

l l l . . ! : : ! r l q  p rocedures  fo l l o rv  Ca l i f o rn ia  Depar rnen t  o f  Hea t r fse rv rces  (Ca I -DHS)  app roved  me thods .

Resu l t s  -  page



SampLe  I .  D .  :
Ma t r i x  ;
Da te  samp led  :
Da te  an l .  TpHq t
Da te  ex t .  TpHd :
Da te  an I .  TpHd :

ANALYSTS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
A X A M E T R T X ,  r N c .  ( 4 0 8 )  4 3 2 _ 8 ! s 2

01-  109  0  t  s -4 -N
Q ' \ T T

or /  ro /  9o
or /  r2 /  9o
N,/A
N/A

Anamet r i x  I .  D .
Ana I  yst
Superv i  s or
Date rel"eased
Date ext.  TOG
n t + a  . h l

9 0 0 1 0 8 2 - 0 6
(J)

or /  22 /  9  0
N/A
N,/ A

Report ing Amount

:T-1------------::it::lg-Ii^. rli)ib rl3)l3r
roo-41-4 i i i f r i i i lJ"="""  I  s0 |  t ro
1330-20-?  i  ' ^ ; ' . i - ; : : i : l ^=^  |  so  j  uo/ t r u L c r J - . t v L e n e S t < ^

I  rpH as Gasot ine i  ro66 i  l , i i ;

ND - Not detected at or above the pract icaL quant i tat ion l in i t  forthe hethod,
TPHg - Totar '  petror-eun'  

-Hydrocarbons as gasol ine is determined by ccFrDus ing  EPA Method  
- soso .  -  -  - - ' -  - -  Y '

D1 :A  -  benzene ,  To l -uene ,  _E thy tbenzene ,  and  To ta ]  Xy lenes  a re  de te rm inedby  rnod i f i ed  EpA  BOZO. '

A r l  t es t i nq  Drocedures  fo '10w ca l i f o rn ia  Depar tnen t  o f  Hear thservices lcai_oHsy ;pp.;;;e-;";; i l=.

ResuLts -  page



ANALYSTS DATA SHEET - PETROLEUM HYDROCARBON COMPOUNDS
A N A M E T R T X ,  I N C .  ( 4 0 8 )  4 3 2 _ 8 L 9 2

Samp le  I .  D .  :
M - : r r r i  v

Date  samp led  :
Da te  an l  .  TPHq:
Da te  ex t ,  TpHd :
Da te  an I .  TpHd :

0 1 1 0  9  0 1  S - 4 - S

or /12 /90
0r /  L6 /9o
N,/A
N/A

Anane t r i x  I .  D .
Ana lys t
Supervj .sor
Da te  re feased
Da te  ex t .  TOG
Date  an l .  TOG

90Q1082 -07

o r /  22 /9O
N,/A
N/A

Repor t i ng  Amoun t  I
Lini t  Found ICAS # Conpound Nane ( uS,/ kS ) ( u9,/ kS ) |

l 7 I - 4 3 - 2  |  B e n z e n e  |  1 n ^  |  r r ^
t l  n o  o d  I  r r !  I108-88-3  |  ro luene  i  ; ; ;  i  i lX

i;o;ii l;1 3 3 0 - 2 0 - 7  i  r o t i t  r { v l  a i . , a cTolaL xy lenes i  zoo |  
' -aoo

TPH as  Gaso l i ne  |  40Oo  i  SsoOO

ND Not  de tec ted  a t  o r  above  the  p rac t i ca l  quan t i t a t i on  l _ im i t  f o rf h a  r h a + h ^ / l

TPHq -  To ta r  Pe t ro reun  -Hyd roca rbons  as  g raso r ine  i s  de te rm ined  by  GcFrDus ing  EpA Method  5030 .
BTEX -  Benzene /  .To luene ,  -E thy lbenzene ,  and  To ta l  Xy lenes  a re  de te rn inedby  mod i f i ed  EpA  8020 .  

-

A r l  t es t i ng  p rocedures  fo r row  ca r i f o rn ia  Depar tnen t  o f  Hear thServ i ces  (Ca ] -DHS)  app roved  rne thods .

Results -  page 7



ORGANIC ANALYSIS DATA SHEET - EPA METHOD 601180].0
ANA] . {ETRrX ,  INC.  (408 )  432_8192

Samp le  I .  D .  :
l"lat r r x :
Da te  samp led  :
Da te  ana l yzed :
D i l u t i on  i

o  l -  109  01  s - t  -w

or /  Lo/  9o
ot /17 /  eo

NONE

Anahe t r i x  f  .D ,
Ana Iyst
Superv i so r
Date released
fnstruhent ID

:  9 0 0 1 0 8 2 - 0 2
: ; 1 r - e

:  o r /  22 /  9  o
:  H P  1 5

Report ing Amount

riJ)ii, ri8)il8r\ 9 | 7 / . \ ' l  ]

)74 -87 -3  I  *  ChLorohe thane'Z:-y:-Z i*ir i i tr.tr",ur,. |  ^1 | IR i
|  !? -  ! t -E  |  ' t  D ich l  o rod i  f l_uoromethane j  

- ' i  
i  i l ;  

I
t j ? -9 f -1  I  *  v iny r  ch l .o r ide  i  o .s  I  ND ll l 3 - i9 - i  I  *  ch lo roe thane
J2-92-? i* t ' rethyrenechror ide |  3:3 |  i l3|  ! 7 -?2 -4  |  , .  T r  i ch l  o ro fLuo romethane  I  O .  S  i  i i ;  ll : - : ? -1  |  *  l , l -D i chLo roe thene  

i  0 . 5  I  ND  il : ? : t 2_ r  -  |  *  t ,  r  -D i ch l  o roe rhane  I  n  q  ,t :72-?7- !  t#  c is- r ,2-Dichroroethene i  o . ;  i  i l ;r f , b -bu -5  I  *  T rans -  1 ,  2  -D i  ch fo roe thene  i  O .S  I  n rn
167 -66 -3  I  *  Ch lo ro f ; r n  

"  |  : : :
lg:11:i  i+i i iJir;roir iruuoroethane i 3:3 I NB
\? ' - ;2u; '  I  *  1 ,2-Dich loroet t r ine- - - - - - '  j  0 .5  |  ND
l1_:?- :  I  i  1 ,1 , ,  l_ r r ichroroerhane I  o .s  I  ND2o -z r ->  I  *  Ca rbon  Te t rach lo r i de  j  O ,S  I  ND15-27 -4  I  *  B ro rnod  i c f r f o rome inan"  1  0 .5  I  ND78 -87 -5  l *  I  ,  2  -D i  ch ro rop r " f i n "  I  0 . 5  I  ND

"13! : l -92-6  
|  *  r rans- t ,s -o i tn rb iopropene |  0 .5  |  ND/  > - Q  L - 6  |  *  l ' r i c h l o r o e t h e n e

i31;33;'illilt*:ll:i:!::*r: i 3:i I ilB
l ; ; :y_:"_111r1,2-r r ichroroethane i  ; : ;  i  i l ;r uuo r . - u -L -5  1  *  c r s -L  /  3  _D i ch lo rop ropene  

i  o . 5  lND110-7s-8  l *z -ch16ro" t i ,v t " in i r . i r . , l r i  I  r  I  ND75-25 -2  I  *  B rono ro rm ,

\ir_aiu_;n ilT;Fi."roroethene i 3:i i i]B
. ^^  ^^ -_  |  - , : ,  - ,  z  -Te t rach lo roe thane  

i  o .s  i  ND
1y6_?u : /  l *  Ch lo robenzene  I  nE  !
:?_ r : ; t -  |  *  l , 2 -D ich lo robenzene  i  

- ' i  
i  i l ;

? : : - : : - :  I  *  l , 1 -D ich lo robenzene  I  r  I  NDruo-4b- /  l *  l , 4_D ich lo robenzene  i  r  ;  NUI  r r u  I

I  r  su r roga te  Recove ry  |  33_134g  ,  622  |

ND :  No t  de tec ted  a t  o r  above  the  p rac t i ca l  quan t j . t a t i on  l imr tfo r  t he  me thod .
*  A  601 /801_0  aDb fsvgd  compound  (Federa ]  Reg is te r ,  IO /26 /81 )r A compound aibed by anainet-r : ix,  fnc.

Results -  page



oRGANIC ANALYSIS DATA SHEET _ EpA METHOD 601/8010
A N A M E T R T X ,  r N c .  ( 4 0 8 )  4 3 2 _ 8 1 - 9 t

S a m
M a t
D a t

D i l

p l e  I .  D .
r . 1 X
e s anpJ"  ed
e  a n a l y z e d
u t  i o n

METHOD BI,ANK
S O I L
N/A
or /T7/eo

NONE

Anane t r i x  I .  D .
AnaJ.yst
Superv i  s or
Da te  re leased
Instrument ID

1 5 8 0 1 1 7 H 0 1
A F.e
LT
or /22 /eo
H P 1 5

r l1-?1-l |  * chr";; ; ;6;;;------
, r - r i r - y  |  *  B romomethane  I  r  I  ND I

l1?-7!-? i . ; i ; i l i " .odif tuoronethane I  
o '? 

|  l lR i
l / ) - u l - 4  I  *  V iny l  ch l o r i de  i  . , i  I  L
7s-oo-3 i*cnr-oioetnane i  3:;  i  i l3 l] l ? -q9 -2  |  *  Me thyLene  C f r to r i de  I  n  c  i

.1?-1e_-l  i  *  r ' t . f i ro."r i"" i i i ! i i ,u"" I  X' ;  I  * ,^ t ' ,  I
I j : - i ? -1  |  *  r  ,  l -D ich l  o roe thene  i  ;  ;  i  

, ' "  I'13;ll;1, ii l i::?'"nroro"iiiu"i i 3:; I i lB i: : 7 - : t ^ - t  I  #  c : -  s -  1  ,  Z  -D i ch lo roe thene  i  nc  i  ^ , ^
- r : o :9u -5  |  *  T rans -  I  ,  2  _D i ch lo roe thene  i  ; ' ;  j  I

r t7-?g-? j*chlorororm I  X' i  I  ND I
l l l ; t l ; t^  t#rr ichrorofr i f ruoroerhane i  3: ;  I  i lB I) l v / - 0 6 - 2  I  *  1 , 2 - D i c h l o r o e t h a n e  I  n  6  r
l j_ l : - :  l i l , i . ,1_rr ichroroerhane i  , :6 i  i l ;  i?z- l t ->  |  *  Carbon  Te t rach lo r ide  I  nq  I
:? - l ! -1  l *  B romod ich lo rone than .  i  ; ' ;  i  i l ;
l l  - d  ! - 5  I  *  l , 2 - D i c h l o r o p r o p a n e  I  r r u  I
1 0 0 6 1 - 0 2 - 6  i  *  r l ^ . . - . ,  - . - n .  ^ L . , : * ^ * . . - -  - . -  |  9 ' ?  I  N D  r

*.p?:llns Amounr
cAs # conpound Nane r,"i)iEl rlE)13,

ruuor -uz -b  I  *  T rans_  1  ,  3  _D ich l  o ropropene  i  O . ;  i  ND
]? ;01^6-  |  ' t  T r i ch lo roe thene  I  0 .5  |  uoi - 2 4 - 4 8 - L  |  *  D i b r o h o c h l  o r o m e t h a n e  I  n q  I  x , ^
/ y - u Q - 5  |  *  I  I  ? - . r r r i  a h  l  I  : ' :  i  L r u
ix ; :y- : .  _  I  i  1 ,1,2_rr ichroroerhane i  o : ;  i  l r ,
i y : . j . r * - "  I  i  9 r : .  1 ,3 -D ich fo ropropene  i  o . ;  i  

"o
r ru - /5 -B  I  *  z -ch lo roe thy lv iny le ther  i  

- ' i  
i  ^o75-25-2  |  , '  B romororm i  ^  I  |  . ^

!17^ \8_a  |  *  Te t , rach lo roe thene  i  X ' ;  j  i ] :
1: ; r : ; "_ l i  1 . ,1 ,2,?_rerrachloroerhane i  o :4 

"  

i i ;
: : o : : u l /  |  *  c h l o r o b e n z e n e  I  n  q  I
I? : 'u - - , .  I  *  l ,2 -DichLorobenzene i  

" ' i  
i  i r ;

? i j - 1 j - 1  I  *  I  ,  3  -  D i ch lo robenz  ene  |  1  I  N rn:ub -4b - /  |  *  I  ,  4  _D i ch l  o robenzene  i  i  i  i ; ; I

I  i  9  c l r ' ^ - - l - ^  - ^ - ^ - - - .  
- - -

,  |  .  - * r roga te  Recove ry  I  33_134 t  |  90A  I

ND :  Not detected at or above the pract ical  quant i tat ion l imrtfor the nethod.
601 /8010  

" " " :g " :g  
conpound  (Federa l  Reg is te r ,  IO /26 /e4 , )i  A  compound  a i l ded  by  ana ine t r i x ) -  i nc .

Qual i ty Assurance -  page



TOTAL EXTRACTABI,E HYDROCARBON I.IATRIX SPIKE REPORT
EPA METHOD 3510 WTTH GC,/FID

ANAUETRIX, INC. (408) 43' ,2_8:-g2

Samp le  I .  D .

Date sanpl"ed
Da te  ex t rac ted
Oate  anaLyzed

o 1- 109 01 S-1,-w
q l . \TT

ot/ ro/eo
or/n/9o
oL/  Le/  eo

Anametr ix L D.
Ana Iyst
Supervi  sor
Date Released

9 0 0 1 0 8 2 - 0 2
C4
r('
0 r /  2 2  /  9 0

SIIKE SREC ?REC RPD ?REC
COMPOUND 

AMT, US MS MSD MSD LIM]TS
__-_____  

(ue /e )  (uc /c )  (uG/G)

D iese l  83  73  g8z  58  7oZ  232  32_93

.  L im i t s  es tab l i shed  by  Anamet r i x ,  f nc .

Qual- i ty Assurance -  page 2
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GQNTACT: 
Mr-  f " rarc

ANALYSIS REPORT
FOR

Tank  P ro tec t  Eng i  nee r i  ng
?421  Hh ipp le  Rd .

Un ion  C i  t y ,  CA  94587

ORDER NO: 
Ur,

DATE:
2 /  Oe /  eo

P.O.  NO:  ^^_ , - ,
a >  /  /

CHAIN OF CUSTODY lD NOr

Z  o m o  r o d  i

n o  n e

SITE DESCRIPTION:
5 1 7 5  B  r o a d r ^ J a y
O a k l a n d ,  C a

SAMPIE OESCRIPTION:

I h r e e  s o i . I  s a m p l e s  I a b e l e d  S * p _ 1 ,  S _ p _ 2 ,  S * p _ 3 ) .  T h e s e' . l e r e  i d e n t i  f i e d  b y  C a r t e r  A n a l y t i c a l  L a b o r a c o r y  a s  L l  ,L ?  a n d  L g  r e s p e c t i v e l v .

REQUESTED AI..IALYSIS:

T h e  t h r e e  s a m p L e s
t o l u e n e ,  x y l e n e s  a n d
f o r  t o t . a I  p e t r o . I e u m

w e r e  a n a l y z e d  f o r  B T X  a n d  E  ( b e n z e n e ,
e t h y ]  b e n z e n e )  b y  E p A  m e t . h o d  B O 2 O  a n d

n y d r o c a r b o n s  a s  g a s o L  i  n e  -

The o nolYses reporied ore consldered occurole. should you wlsh furihersupportfor th€ reported doto, submt.tyour requtrsmenlsln wrlring wltNn I0 doys, ll ls corler Anolytlcol Lobs htenfto glve you compt6te solsfoclon. pleose r€ferance rh€ order numberwhen communlcotlng wlth us. The Involce ls dua ond poy;ble wlthln 30 doys from lnvolce doto,

Hozordaus Moiedols Corflncolon No: 904 . Dllnklng Wotet Cerflflcoflon No: 9S3
from the

Stot€ ot Collfornlo . D€po.trnent of Heclth S€rvlces

CARTER ANALYTICAL

95 LOSI LAXE IANE . CAMPBEIL, CA 95008

LABORTORY,INC.

. (408) 866-l6m . FAX (408) 866{319



CARTER ANALylca,t LABoRAToRY. tNc.

T h e  s a m p l e s  w e r e i den t i f  i ed  as

O r , r a  ?  ^ f  q

O r d e r  8 9 7  7

Da te
Samp led

fo l l ows :

Ex t .  rac ted
Da te

Ana l yzed
E P A

M e t h o d

C a r t e r
I . O .

L - t

r2

L 3

C u s l o n e r
I . D .

s - P - L

S - P - 2

S - P . 3

r / 31 /90

L /  31 /  90

L /3 r / 90

2 /  05 /  eo

2 /05 /eO

2 /  05 /90

2 /  06 /  90

2 /  06 /  90

" / 06 /90

A O 2 O  ,  T P H

8 O 2 O  ,  T P H

8 0 2 0  ,  T  P H



CrnlER ArurrLwrCer L,qoOrrntORy h,rC

C o m p o u  n d

b e n z e n e
t o l . u e n e
e t h y l  b e n z e n e
x y l e n e s

g a s o l i n e

C o m p o u  n d

D e n z e n e
t o l u e n e
e t . h y ]  b e n z  e n e
x y l e n e s

g a s o l i n e

P a g e  4  o f  5
0 r d e r  8 9 7  7

E T E X  ( E P A  B O 2 o )  A n a l v s i s

S a m p l e s  S - p * 1 ,  S - P - 2 ,  a n d  S - p - 3  w e r e  a n a l y z e d  f o r  b e n z e n e ,
t o l u e n e ,  e t h y l  b e n z e n e  a n d  x y l e n e s  ( B T E X )  f o l l o w i n g  E F A  n r e E n o d
8 0 2 0  u s i n g  a n  N i c o l e t  m o d e ]  9 6 3 0 / G C  g a s  c h r o m a t o g r a p h  ( c C )  a n d
f o r  t o t a l  p e t r o l e u m  h y d r o c a r b o n s  a s  g a s o l  i  n e  _  A  5 . O O  g r a m
p o r t i o n  o f  e a c h  s a m p l e  w a s  p l a c e d  i n t o  a  c I e a n ,  g l a s s  v i a l  .
A f t e n  a d d i n g  5 . 0 O  g r a m s  o f  n a n o g r a d e  m e t h a n o l  t o  t h e  v i " a l s ,  r n e
v i a l s  w e r e  s h a k e n  f o r  2  m i n u t e s ,  T h e  r e s u l t i n g  m i x t u r e s  N e r e
a l l o w e d  t . o  s e t t l e  f o r  S O  m i n u t e s  a L  4  d e g r e e s  C e l s i u s .  T h e
c l e a r ,  c o L o r l € s s  m e t , h a n o l  6 x t r a c t s  w e r e  p i p e i t e d  o u t  o f  e a c h  , ; i a l
3 n d  i n t o  s e p a r a t e  4  m l  v i a L s .  T h e  v i a l - s  t ^ / e r e  l a b e l e d  a n c l
m a r n t a l n e d  a t .  4  d e g r e e s  C e l s i u s  u n t i l  t h e  t i m e  o f  a n a l y s i s _

A . 2 o O  m i c r o l i t e r  ( u I )  p o r t i o n  o f  e a c h  e x t r a c t  h r a s  p u r g e d  a . L o n qw i t h  5  m l  o f  d i s t i l l e d  w a t e r  f o r  l O  m i n u r e s  a r  a  r a t e  o f  Z 5  m lp e r  m r n u t e  i n  a  T e k m a r  I i q u i d  s a m p l e  c o n c e n t . r a t . o r  -  l - h e  p u r g e o
g a s e s  w e r e  t . r a p p e d ,  c o n c e n t r a t e d ,  a n d  a l r L o m a t i c a l l y  d e s o f b e d
o n t o  t h e  c C .  S e p a r a t . i o n  w a s  a c h i e v e d  o n  a  p a c k e d ,  g l a s s  c o l u m n
h r i  t h  a  s L a t . i o n a r y  p h a s e  o f  5 %  : s p - I Z O O /  I  - 7 5 %  e e n t o n e _ g +  o n
S u p e l c o p o r t -  T h e  e l u t e d  c o m p o n e n t s  h l e r e  d e L e c t e d  b v  a  p n o L o
i o n i z a t i o n  d e t e c t o r  ( p r D )  f o l l o w e d  b y  a  f r a m e  i o n i e a t i o n  d e L e c t o r( F I O ) .  T h e  r e s u l t s  o f  t h i s  a n a l y s i s  a r e  r e p o r t e d  i n  o a r t s  p e r
m i ] L i o n  ( p p m )  a s  f o l i o w s .

L 1  ( o p m )

<  o .05 "
<  o .  05 .
<  o  -  05 .
<  0 .  05 .

L2  (opm)

<  o  "  05
<  o .05
<  o .05
<  0 .  05

<  5 .OO

o .  05 .
o  -  05 .
o .  o5 .
o .05 .

n F t a - 1 - i  r r n  I  i m i  r  r ' ^ ^ m '

< o .05 .
<  o .05 .
<  o .  05  .
<  o .  05 .

5 4 .  O O

o .  05 .
o.o-5 .
0 .  05 .
U .  ( J 5  -

s_00

D e t . e c t , i o n  L i m i  t  (  o c r n  )

G a s o f  i  n e  w a s  f o u n d
s a m p l e s  1 . 2  a n d  L s
I ^ r a s  d e L e c t e d  i n  a n y

on l y  i n  samp le  L3 .  Any
was  be low  the  de t . oc t i on
o f  t he  samp les .

gaso l i r r e  p resen f ,
I i n r i t . -  No  BTE  and

1 n
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Cante n Ar.rarnrCaL LnSOpd.rOny, INC

S a m p l e s  s u b m i t t e d  f o r  a n a l y s e s  m u s t  b ew e e k  p e r i o d  f o l l o w i n g  t f , e  c o m p f  e t ; . o n
s a m p l e s  r e m a i n i n g  a f t e r  t h e  O e s i g n a - € A
o t s c a r d e d _

S h o u l d  y o u  h a v e  a n y
s e r v r  n g  y o u  a g a i n  i n

ques t i ons  p lease  caL  l
Ene  nea r  f u tu re .

p a g e  5  o f  S
0 r d e r  8 9 7  7

c o l  l  e c t e d  w i t . h i n  a  c w c :
o f  t h e  a n a l y s e s .  A n y
p e r r o d  o f  t i r n e  w i l l  r : e

l r le  look  f  o r l ra  rd  to

Supe rviso r  Q?.- , .98- 9.9
Da t .eP i x ton



/n sEouolA ANATyTtcAL
W a:?,'.:".:ffiT".?lf ,;,1i.ffi:,xc*v' cA sa0o3

Tank Protect Engineering
2821 Whipple Rd.
Union City, CA 9587
Attention: MarcZomorodi

Matrix Descript: Soil
Analysis Method: EPA 503OlBOt 5/9020

LoqMedium B.P.
Hydrocarbons Benzene Toluene

mg/kg mg/kg mS/kg
(ppm) (ppm) (ppm)

180 ' t  .7 1 ,4

Received:
Analyzedi

#: 004-3128

rorAL PETROLEUM FUEL HYDRocARBoNS wirh BTEX DtsilNciloN (EpA 801s/e020)
Sample
Number

Sample
Descriptlon

Ethyl
Benzene Xylenes
mg/kS mg/kg
(ppm) (ppm)

2 .4  64004-3128

004-s 129

004-3130

004-3131

004-3132

13,5 .14 .0

MW3,
5,S5.5

10.0.10.5

14,0-14 .5

0.24

N,D.

0,050

N.D.

190

' 14

46

1 l

o.21

N.D.

N ,D

N.D.

0.92

N.D,

0.40

N.D,

0.60

0 . 1 0

0.20

0 . 1 0

'1.0 0.0050 0.oo5o o.oo5o o.oo5o

Low to l\,,|€dium Boiling point Hydtoqarbons ar€ quantitatod against a gasolin€ stanqaro.
Analy|es repodsd as N,D. were not present Ebove th€ stated ! imit of delection.

ro ject  Manager
4 3 t 2 8 T T T  < t >
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1T\ sEeuolA ANAryncAr
w ff?,??"J&T'.?lf ,;,!;3#.",.,c*v, cA e4063

PETROLEUM FUEL HYDRocARBoNs with

Sample
Descrlption

Low to Medium Eoiling polnt Hydroca.bons aro quantjtated against I eqsolino standatd.
A^alyteg reported a8 N.0. worg not p.oEent abovo th€ statod limlt of dgtoc on.

Tank Protsct Englneering
2821 whlpde Rd. Sampled:

Recetued:
Analyzed:

Apr
Apr
Apr

4,
6,
9,

Union City, CA 94587
Attention: Marc Zomorodl

TOTAL

Sample
Number

BTEX DtSTtNCT|ON (EPA 801s/8020)

Ethyl
Tolueno BenzenE Xylenes
mS/kg mg/kg mg/kg
(ppm) (ppm) (ppm)

0.0050 0.038 0.069

0.020 0.063

Low/Medlum B.p.
Hydrocerbong

mg/kg
(ppm)

5.0

BenzenE
ms/ks
(ppm)

0.0074

0.0074

0.0050

0 .12

0.095

0041006 A.D M-sl, M-92,
t,t-93, M-94,

0041007 A-C i,r.gs, rvrs$,
ltgT

0041008 A-c M-S€, M,$s,
M-910

l (

1 ' ' 0.010 0.041

1.0 0.0050 0.0050 0.0050 o,oo50

4 rooq.TTT <3>



/T\ sEauorA ANArYTtcAr.
W i-1?iJ.T"ffiT". "Jff ,;,ff3#:,',citv 

cA e4003

Tank Protect Engineering
.2821 Whipple Rd.
Union City, CA 94587
Attention: MarcZomorodi

Client Project lD:
Matrlx Descript:
Analysis Method:

# 1044249, 51 75 Broadway
Soil
EPA 5030/8015/8020
004-4082

Apr 24, 1
Apr 27, 1
May 4, 1

Sample
Description

Low/Medium B.P.
Hydrocarbons

mg/Kg
(ppm)

N.D ,

N. D.

Benzene Toluene
mS/kS mS/kg
(ppm) (ppm)

0.c061 0.0050

Ethyl
Benzene Xylenes
mg/kS mg/kg
(ppm) (ppm)

0.0057 0.026

7,  1

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample
Number

t04-4082

004-4083

N,lV/z: 4.G4.5

N.4W2r 8.5-9.0 0.0060 0.0089 0.013

Oetect ion L imi ts : 'r.0 0.0050 0.0050 0.0050 0.0050

Low 10 Medium Boiling Point I'lydrocarbons ar€ quantitaied against a gasoline standard.

Analr4es reporled as N.D. w€re not pr€sont above th€ stated l imit ot det€ction.

440a2.TTT < r >



Suprnron AruRlrrcRl LneoRerony. lNrc.
1 555 Bunxe, Ur u I ' Srr'r Fn,qncrsco, Ce g4124 . Prore (4i S) 647-2081

C E R T I F I C A T E

1 . . .  A C R  A  T O R  Y  N O .  :  5 : 0 0 0
C L J E N T :  T A N K  P R O T E C T  E N G I N E E R I N G
a L I E N T  J O B  N O , ;  1 0 4

A N A L Y S I S

D A T E  R E C E I V E D :  0 5  /  Q 3 , t  9 0
D A T E  R E P O R T E D :  0 5  /  1 1 /  9 A

H Y D R O C A R B O N S
5 0 3 0  a n d  € 0 1 5

i o n c e n L r a t  l o n  (  e i g , z L  )
C a s o  I  i  n e  R a n g e

O F

!Ats

ANALYSI9  FOR TOTAL PETROL EUM
by  Mod i f i ed  EPA SW-e46  Me thod

Samp I  e  I den ! r f i ca t i o l

i t'1w- 1
r"1w - 2
MW_ 3

2DC
230
56000

. rq . , ' L  -  pa r t s  pe r  b i  l  l  i on  (pc ,b )

l ' . 1  r r r i m ! m  D e t e c t  i  o n  L i m i t  f c r  G a s o l  i  n e  i n  W a t e r :  S O u g / L

O A Q C  S u m m a r y :

D a i l y  S t a n d a r d  r u n  a L  ? m g / L :  R p D  G a $ o l  i r l e  =  . .  1 5 g
l . 1 S l t ' l S D  A v e r a g e  R e c o v e r y  =  1 1 9 , % :  D u p l i c a t e  R p D  =  2 %

----'-)
/ "  4 i c t y x { d  s r ' r a ,  P k ,  . D .

L" .rJ
I  \+--- ' r {  / j ,=--*

- )4t-.- ' :-:
L a o o r  l t o r  I  J '  r e a L o (

OUISIAND/NG QUALITY AND SERVICE



Su peRron AruRlwrcnl Lneonntony. | ruc.
1555 Bunr<e, Ur.rrrI' Sar,r FRmrcrsco, Ceg4124. prone (41S) 647 2Og1

C E R T I F I C A T E

T A B C R A T O R Y  N O .  :  5  2 0 0 0
. L ] E N T :  T A N K  P R O T E C T  E N G I N E E R I N G
C L - I E N T  J C 8  N O .  :  1 0 4

AI ]  ALYSIS

DATE RECEIVED:  OE /03 /9A
DATE REPCRIE0  :  O5 l  t . 1z l 9c

O F

A N A L ' i S I S  F O R  B E N Z E N E ,  T O L U E N E ,
b y  E P A  S W - 8 4 6  t 4 e t h o d  s

E T H Y L  B E N Z F N E  &  X \ , L E I ] [ S
5 0 3 0  a n d  8 0 2 0

:A ts
F  Sar  p Ie  Iden t i f i ca t . i on

i.i\1 l
t '4w*2
r'4 w- 3

. , t , ' t  -  pa r t s  pe r -  L : i l l  i o r r  ( ppb )

r ' 1 r  i t  I  r num De tecL ion  L im i t  i n Wa te r - : 0  .  3ug /L

QAQC Summar5 , ;

t i a i l /  s t anda rd  run  a t  ?oug /L :  RpD =  i
Mg /MSD Ave rage  Recove ry  =  jOO% :  Dup l

, l oncen t ra t j on (ug lL )
E thy t

Benzen€  To l  uene  Benze i t e  X71e r : r :

-
5

'1 €
3-o
3 6 C 0

-J

J 0 i l

1 :
2 3
7 2 0 C

r ( - c r L e  n r u  :  / 7 6

S r r r a ,  F f r  . D

Labo ra to r y  0 i  r ec ;o r

QUALITY AND SERVICEOUISIAND/NG
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APPENDIX B

HOLLOW-STEM AUGER DRILLING AND
SOIL SN,IPLING PROCEDURES



APPENDIX B

HOLLOW-STEM AUGER DRILLING AND SO]L SA.},1PLING PROCEDURES

Und i s tu rbed  so i l  samp les  sha l l  be  recove red  f r om so i l  w i t hou t
i n t roduc ing i  l i qu ids  i n to  the  bo r ings .  So i I  samp les  as  co re  o r
cu t t i ng  sha l  I  be  t aken  con t i nuous l y  f r om q round  su r f ace  t o
te rm ina t i on  dep th ,  o r  t h rough  the  aqu i fe r  zone  o f  i n te res t  f o r
I  i  l . l . ' ^ l  ^ d i  ^  1 ^ ^ ^ i  n d

Bor i ngs  sha I I  be  d r i l l ed  w i t h  a  ho l l ow -s te rn  auge r  and  samp led
w i t h  a  Ca l  i f o rn i a  o r  mod i f  l ea l  Ca l i f o rn i a - t ype  sp l i t - spoon
samp le r .  So i I  samp les  sha l l  be  o f  su f f l c i en t  vo lume to  pe r fo rm
the  ana lyses  wh ich  may  be  requ i red ,  i nc lud ing  rep l i ca te  ana IYses .

So i I  f r om a l l  bo r i ngs  sha I l  be  desc r i bed  i n  de ta i l  us i ng  t he
Un i f i ed  so i l  c l ass i f i ca t i on  sys ten  and  sha I I  be  I ogged  bv  a
geo log i s t ,  c i v i l  eng inee r ,  o r  eng inee r i ng  geo log i s t  who  i s
reg i s te red  o r  ce r t i f i ed  by  t he  s ta te  o f  ca l i f o rn i a  and  i e
exper ienced  i n  the  use  o f  t he  Un i f i ed  So i l  C lass i f i ca t i on  sys tem.
A l l  we t  zones  above  t he  f r ee  wa te r  zone  sha l l  be  no ted  and
accu ra te l y  l ogged .

So i I  samp les  w i I I  be  co l l ec ted  i n  decon tam ina ted  b rass  o r
s ta i n l ess  s tee l  samp l i ng  t ubes  1n  t he .  sp l i t - spoon .  Sed imen t
t r aps  w i l l  be  used  when  unconso l i da te i l  sands  and  g rave l s  f a I I
f r om the  sanp le r  du r ing  re t r i eva l ,  The  b rass  tubes  w l l l  be  cu t
apa r t  us lnq  a  c lean  kn i fe .  The  ends  o f  t he  tubes  w i i . l  be  cove red
w i th  a  th in  shee t  o f  Te f ]on  tape  o r  a lum inum fo i l  benea th  p las t i c
end  caps  and  sea led  w i t h  e l ec t r i ca l  o r  duc t  t ape  and  p rope r l y
labe led .  The  samp les  w i I I  be  s to red  on  i ce  a t  a  tempera tu re  o f  4
deg rees  Ce l  s i us  .

D r i I l  cu t t i ngs  w i l l  be  s to red  on  s i t e  i n  55 -ga l l on  d rums  o r
cove red  w i t h  v i squene .  Ana l y t i ca l  r esu l t s  w l11  be  subm i t t ed
immed la te l y  t o  the  s i t e  owner  fo r  de te rm ina t i on  o f  app rop r ia te
d i sposa l  p rocedu res .  The  so i l  bo r i ngs  no t  comp le ted  as  we l I s
w i l l  be  back f i l l ed  w i t h  a  cemen t  g rou t .



APPENDIX C

SA]'IPLE I{ANDLING TECHNIQUES



APPENDIX C

SAT,IPLE HANDLING TECHNIOUES

So i I  and  q roundwate r  samp les  w i l l  be  packaged  ca re fu l l y  t o  avo id
b r  eak  age  o r  con tam ina t i on ,  and  w i  I 1  be  de l i ve red  t o  t he
Iabo ra to ry  a t  p rope r  s to rage  tempera tu res .  The  fo l l ow j .ng  samp le
packag ing  requ i remen ts  w i l l  be  f o l l owed .

Samp le  bo t t l e / s l eeve  l i ds  w i l l  no t  be  n i xed .  A1  I  samp le
l i ds  w i l l  s tay  w i th  the  o r i g ina l  con ta ine rs  ana l  have
cus tody  sea ls  a f f l xed  to  them.

Samp les  w i l l  be  secu red  i n  coo le rs  to  ma in ta in  cus tody ,
con t ro l  t empe ra tu re ,  and  p reven t  b reakage  du r i ng
t ranspora t i on  to  the  I  abo ra to ry  .

The  o r i g ina l  cha in -o f - cus tody  fo rn  and  one  copy  w i I I  be
p laced  i n  a  p las t l c  bag  and  taped  to  the  i ns ide  o f  t he
coo le r  11d ,

I ce  o r  b lue  i ce  w i l l  be  used  to  keep  samples  a t  a
cons tan t  tempera tu re  dur ing r  t  ranspor t  to  the
I  t  h ^ r -  f  ^ r u

Each  samp le  w i l l  be  i den t i f i ed  by  a f f i x i ng  a  p ressu re
sens i t i ve ,  gummed  Iabe I ,  o r  s t anda rd i zed  t aq  on  t he
con ta i ne r  (  s  )  .  Th i s  l abe l  w i l l  con ta i n  t he  samp le
iden t i f l ca t i on  number ,  da te  and  t ime  o f  samp le
co l l ec t i on ,  and  t he  co l l ec to r ' s  i n l t i a l s .

A I1  samp le  con ta i ne rs  w i l l  be  p rec leaned  and  w i I I  be  ob ta i ned  a t
1 -  Chem Re  s  ea rch  i n  Hayward ,  Ca l i f o rn i a ,  o r  f r om a  S ta te
Depa r tmen t  o f  Hea l t h  Se rv j - ces  ce r t i f i ed  a ra l y t i ca l  l abo ra to r y .

Samp le  Con t ro l  /Cha in -o f -Cus tody :  A l l  f i e l d  pe rsonne l  w i l l  r e fe r
to  th i s  work  p lan  to  ve r i f y  t he  me thods  to  be  emp loyed  du r ing
samp le  co l l ec t i on .  A I1  samp le  ga the r i ng t  ac t i v i t i e s  w i l L  be
reco rded  i n  t he  s i t e  I ogbook i  a I l  samp le  t r ans fe r s  w i ] I  be
documen ted  i n  the  s i t e  l ogbook ;  samp les  a re  to  be  i den t i f l ed  w i th
TPE l abe l s  and  a l l  samp le  bo t t l es  a re  t o  be  cus tody -sea ]ed .  A I I



i n fo rma t ion  i s  t o  be  reco rded  i n  wa te rp roo f  i nk .  A1  1  TPE f i e ld
pe rsonne l  a re  pe rsona l l y  r espons ib l e  f o r  samp le  co l l ec t i on  and
the  ca re  and  cus tody  o f  co l l ec ted  samp les  un t i l  t he  samp les  a re
t - r  ans  f  e r red  o r  p rope r l y  d i spa tched ,

The  cus tody  reco rd  h r i l I  be  comp le ted  by  the  f i e ld  techn ic ian  who
has  been  des iqna ted  by  t he  TPE  p ro jec t  manage r  as  be ing
respon6 ib le  fo r  samp le  sh lpmen t  t o  the  app rop r ia te  l abo ra to ry .
The  cus tody  reco rd  w i I I  i n c l u i l e ,  among  o the r  t h i ngs ,  t he
fo l l ow ing  i n fo rma t i on :  name  o f  pe rson  co l l ec t i ng  t he  samp les ;
da te  samp les  we re  co l l . ec ted ;  t ype  o f  samp l i ng  conduc ted  (
compos i t e /g rab ) ;  l oca t i on  o f  samp l i ng  s ta t i on i  number  and  t ype  o f
con ta ine rs  used ;  and  s lgna tu re  o f  t he  TPE pe rson  re l i nqu i sh inq r
samp les  to  a  non -TPE pe rson  w i th  the  da te  and  t ime  o f  l r ans fe r
no ted .  The  re l i nqu i sh lnq  i nd i v i dua l  w i  I 1  a l so  pu t  a l 1  t he
spec i f i c  sh ipp ing  da ta  on  the  cus tody  reco rd ,

S i t e  I og  books  w i I l  be  ma in ta i ned  by  a  des igna ted  TpE  f i e l d
emp loyee  t o  r eco rd ,  f o r  each  samp le ,  samp l i ng  I oca t i ons ,  s t a t i on
numbers ,  da tes ,  t imes ,  samp le r ' s  name ,  des lgna t i on  o f  t he  samp les
as  a  g rab  o r  compos l t e ,  no ta t i on  o f  t he  t ype  o f  samp le  (e .g .
g roundwa te r ,  so i l  bo r i ng ,  e t c ,  )  ,  p rese rva t i ves  used ,  on -s i t e
measurenen t  da ta ,  and  o the r  obs€ rva t i ons  o r  remarks ,



LOGS

APPENDIX D

OF EXPLORATORY BORINGS
WELL CO},IPLETION DETAILS



OF EXPLORATORY BORING
PROJECT NUMBER ]04

PROiECT NAME 5'175 Broadway, Oakland, Cal-ifornia
By J. r4rakovich DATE 4/17lgo

SORINC NO u,, l_r
PACE 1  o f  2

SURFACE ELEV r5b  _

. . . "" . . r l  r ro 1". .* , . . ,

rr:zr. I rn"r I,r:;,,
0 E  s c l  t P T  t 0 N

1 .511  .5

. / ) / , / )

1.0/1 .0

47
for 9
inches

2 A

for 6
inches

'10

'15

Asphalt surface
FiIl: Aggregate base of sand and gravel (Sp),

orange to dark browrr, dry.

Filf: Clayey / gravelly, sand (SW),dark
red br<*,'n with brick fraqrnents, 5t
medium sand, rootlets, damp, no odor,

Si l ty  c lay (CL) ,  brown.  s t i f t ,  damp,
no oder,
@ 6.5' color change to brown-orange.

ĉravelly sand (SW) , ol- rve-brov.rn, dry,
no dor.

Clayey silt (ML), 308 shale/ clar-stone
fragments, probably lrearhered bedrock,
mottled blue-green/brown, :jt-rong gasoline

'\dor, damP, dense.

Serpentine, mottl.ed blue-green/brown,
h i n h l v  f r . e n l - r r r a r i  r l r m n  , , o n r  n a n c avv, \ . , |^4sI/,

strong gasoline odor.

fractured.

REMARKS

Boring drilled with continuous-flight hollow-stsn 10-inch O.D. augers (6.625-
inch 1.D.). Samples collested in a 3-inch O.D. modified California sampier.



PROJECT NUMBER

PROJECT NAME

BY J. t4rakovich

LOG OF EXPLORATORY BORING
1 0 4  8 O R j N C  N O .  M W _ 1

5175 Broadway, Oak1and. California PACE 2 of

D  A - r E  4 / 1 j / 9 0  S U R F A C E  E L E V  t s 6

t c csv r r y  I  ?10 t  ar l .  I  t t '

r t a o

( b t w / t i )( l : / { ( )  |  ( p p r }

0 € s c 8 I P I  l 0 r

z )

50
for 2

@ 23.0'  \det

Boring teminated at 2l feer.
Sampled to 23.17 feet.



WELL DETAILS
PROJECT NUMBER 104 BORINC /  wEtL NO,M,I-1
PROJECT NAf.4E 5175 Broad\ray TOp OF CA',NC ELEV.1q5 03
LOCATTON Oakland, cA CROUND SURFACE gg5y. 156 t
WELL pERMtT NO. 90222 O^rr* t'.t un 

"* 
f#t.-

; - IOC 
( Top of casing)

I

|  , f  "ault  
box

.#==

|  |  I  \ , lFl FTIE/ le FYp
I  I  I  l r : r ' ,1  t t , : , /  I  * " '  LORATORY BORINC

I I  |  \  |  I  I  I  a .  ro ta l  depth 23 t t .
l l l l  l l  I  I  b.Diameter ro in
I I I I I I I I Driring method HoLlow=slelqjuser_t t t t t t t l
I  I  I  l -dt-- |  |
l l" l I l l  I L wELLCoNSTRUCTToN
I I i | | | I | . ,""*.try -^s.n 23 irt i t t t t l l
I I I I I I I I 

Materiar _sehcdure_4opvc

l l l i l l | | 
dDiame'ler 4 n

a l  c l  I  I  |  |  |  |  e '  Dep th  t o  t op  pe r f o ra r i ons  11  0 f r .

|  |  I fu ff i  
r .perroratedrengrh 1o.o{r

|  |  f f i t  -Fi-]-T Perforated in(ervar from2'r-o rollo-ft

I I I l : : i ' l i , t  l : . i l : l l  I  Perforarion rvpe -Mar:fr ine stor

I I I fji:,iljF liiii ' i i I rerrorarion size .020-inch

I I I )i,:;i;i[ 1,';::t1 | s. surrace rear 1.0 rr.
I I I [i:iijf ]iiii:itr | sear mareriar concrete

I | ,l fiiil l,iiil l, n Backri,, _8 5 r,
I I | \".'.:l'F J;,i:i:'j I Eackrill material cenent

|||I i i i iEl,i i if l | isear 1'orr
I | | l:l,t:'t l:;:ii:,il I Seal marerel Bentonite

I I I [:,i,,,t ]iili:,,, I
| | r r..r::,.+ r::rl: i i i  I 

j '  cravel pack 12 '5 11'

| | I f'.':.;ib ]iiii;::'] | tack material 8x20 filter sand
| | ! r.ii,'.f, +..i,..r'.J I

I r+-:H.lil_f - 
::lT::il,,,o 

-!qr,
L_WJ 5

t___bJ I



LOG OF EXPLORATORY BORING
PROJECT NUMBER 104
PROJECT NAME 5n5
BY J. l4rakovich DATE

Broadway, Oakland, California
4/24/90

80RlNC NO. l ,1w_2

PAC E 1 Of
SURFACE ELEV 156  t

r e c c v r r v  
I  

, t o  
i r c n + r r r ,

,,,,,,, | ,*., l,r:;,,
0 E S C  P r  t o x

1.2s/1

1 . 0 / 1 . A

-s2/.qz

) \ /  ) E

80
for 5
;-nches

50
ror J
inches

10

20

Concrete
C1ayey silt (ML), nrottled yellow-brown

and ofive brolrn, damp. slight odor.

Claystone, mott.Led yellow-brown with
minor blue-green, highly fracrured
( blrcky ) , upper 9 -inches \,veathered to
a clayey consistency, very dense,
darnp, no odor.

8.0' cofor change to include more
blue-green. slight gasoline odor .

10 .0 '  ha rd  d r i l l i ng  t0 -12  t cc t ,
strong gasoline odor while drilling.

13.0-13.4'  insuff ic ient sarnple for
analysis, no odor.

1I .0-18.25 insuff ic icnt sample for
analysis, no odor.

REMARKS

Boring drilled with
Samples colfected in

continuous-flight hol-Io\,/-stsn 10-inch O.D. (6.62S-inch LD.
a 3- inch  O.D.  nnd i " f ied  Ca l iFnrn i r  e :mn lar



OF EXPLORATORY BORING
PROJECT NUMBER 104

PROJECT NAME 5175

BY J. Mrakovich DATE

BORINC NO. r\4r,{_2
Broad\,ray, Oakland, California PACE 2 Of
4 /24 /90  SURFAcE ELEV 156 1

I c < o v a r y

: / r r )

|  
, . . * ,  r . '

1,,,:;,, 0 E s c l t P r  t o N

. 17 / .17 50
for 2
inches

g

25

g  l 3  . 0 - 2  3 . 1 7  i n s u f f i c i e n t  s a r n n l e
analysis, no odor.

Boring terminated at 23 feet.
Sampled to 23-17 feet.

for



WELL DETAILS
PROJECT NUMBER 104 SORtNC / wELL NO.l"1t|J_2

TOp OF CASTNC 61_gy ,  1s4 .97

CROUND SURFACE TLEV.156  t

PROJECT NAME 5175 Broadwav

LOCATION Oakland. CA

WETL PERMIT NO.  90222 p4711tr4 Mean sea fevel

I N 5 T A L L  { T r O N  9 . 1 1 6  4 / 2 4 / 9 0

EXPLORATORY BORINC
a .  To ta l  dep th

b. Diameter

Dri l l ing method

?3Atr ,
1o  i n '

Hollol-stem auger

WELI. CONSTRUCTION
c .  I o te  I  cas rng  l eng th 2 1 . 0  [ t .

Material Schedule 40 ivc

d .  D iamete r  4  i n .

e .  Dep th  to  top  pe r fo ra t i ons  8 '0  f l .

I .  Perforated leng th 15.8-f t .

Pe r fo ra ted  i n te rva l  f r om 23 .01e8 .0  f1 .

Perf ora tion type Machine slot

Perf  orat ion 5;1g .020- inch

g .  Su r face  sea l  1 ' 0  f t ,
( ae l  me ra r i r l  Conc re te

h. Backf i l l

Eack f i l l  ma ter ia I

i .Sea l

4 .0  { r ,

Cenent

1  . 0  f r .
BentoniteSeal mater ial

Gravel  pack

Pack material

Botrom sea I

8x20 filter
l l .q - t t ,

sand

K .

ca5 ing )

Seal material N/A

o.o  f t .



PROJECT NUMBER

PROJECT NAMT

8Y J. tr{rakovich

LOG OF EXPLORATORY BORING
104  EORINC NO l .m_3
5175 Broadway, oakfand. Calj-fornia PACE 1 Of

DATE 4 /17 /90  SURFACE ELEV 156  t

l a < o Y c a y

( t : / t r )

, 1 0  l P . ^ . t . a '

( p q i )  l ( b t s s / t t )

0E scr tPr t0H

1 . 5 / 1  . 5

33/.33

10

'15
50

for 6
inches

50
or4

Fill; Clayey. gravelly, sand (SW), dark
brovrn and black. Hard object encoun-
tered at 3 feet, dry, no odor.

Silty clay (Cr), bfack, slightly damp,
firm, sJ-ight gasoline odor.

€ 7.0'color change to grey, gasoline
odor, damp.

Claystone, yellow-brov,m, weathered to a
clayey consistency. damp, strong
gasoline odor.

serpentine, mottled green and
dark brown, weathered, highly fractured,
very dense. damp, stronq gasoline odor.

@ 14 .0 ' - ' 14 .5 ' ,  s l i gh t  gaso l i ne  odo r ,
damp,

l 9 , u  - 1 9 . J 3  .  s l i g h t  g a s o l i n e  o d o r ,
insuf f ic ienr  sample for  analys is ,  mojsr .

REMARKS

Boring drifled with continuous hollow-stem 10-inch O,D. augers (6.625-inch I.D.).
Sanpfes collected in a 3-inch O.D. rnodified California sampler.



EXPLORATORY BORING
PROJECT NUMBER

PROJECT NAME

BY J. I4rakovich

5175 Broa&ray, Oal<fand, California
DATE 4/17/90

BOR jNC NO !fi-3

PACE 2  o f  2

SURFACE ELEV 156  t

8 c < c v . . y l  r l 0  l t c r * r r t .

( t r , / t ! )  |  (  p f r n )  l ( b t r s / f t )

0E !c r  IP r  t o f

t )

Boring terminated at 27 feet.



WELL DETAILS



GROUNDUATER

APPENDIX E

T.IONITORING WELL CONS?RUCTION PROCEDURES



APPENDIX E

GROUNDWATER MONITORING WELL CONSTRUCTION PROCEDURES

BOREHOLE DESIGN

Cas ino  D iame te r :
i nches  (nom ina l  )

The  m in imurn  d iamete r  o f  we l l  cas ings  sha l l  be  2

Boreho le  D iamete r :  The  d iamete r  o f  the  boreho le  sha l l  be  a
min imum of  4  inches  and a  max lnum o f  12  inches  grea ter  than the
d iamete r  o f  the  we l l  cas lng

Sha l l ow  (Uncon f ined  Zone)  We l l s :  When  g roundwate r  i s  encoun te re t l
o r  known  to  be  w i th in  45  fee t  o f  t he  g round  su r face ,  t he  bo reho le
w i l l  be  advanced  th rough  the  aqu i fe r  t o  an  under l y j -ng  compe ten t
aqu i t a rd .  The  compe tency  o f  t he  aqu i t a rd  may  be  t es ted  by
samp l i ng  5  f ee t  i n t o  t he  unde r l y i ng  aqu i t a rd  and  back f i l l i ng  t he
excess  ho le  w i th  e i t he r  ben ton l te  pe l l e t s  o r  nea t  cemen t  p laced
by  t rem ie  p lpe  me thod .  An  aqu i ta rd  found  to  be  l ess  than  5  fee t
t h i ck ,  i s  assumed  to  r ep resen t  a  l oca l  1ens .  The  sc reened
in te rva l  w i l l  beq in  a  m in imum o f  5  fee t  above  the  sa tu ra ted  zone
and  ex tend  the  fu l l  t h l ckness  o f  t he  agu i fe r  o r  no  more  l han  20
fee t  i n to  the  sa tu ra ted  zone ,  wh icheve r  i s  reached  f i r s t '  The
we l l  s c reen  w i I l  no t  ex tend  i n to  t he  aqu i t a rd ,  no r  sha l l  t he
sc reened  i n te r va l  exceed  25  f ee t  i n  l eng th .

Deep  ( con f i ned  zone )  we I l s ;  Any  mon i t o r i ng  we l l  t o  be  sc reened
be low  the  uppe r  aqu i f e r  sha I I  be  i ns ta l l ed  as  a  doub le - cased
we l l .  A  s tee l  conduc to r  cas inq t  sha l l  be  p laced  th rough  the  upper
wa te r -bea r ing  zone  to  p reven t  aqu i fe r  c ross -con tamina t i on .

The  conduc to r  cas ing  sha l l  be  i ns ta l l ed  i n  t he  f o l l ow ing  manne r :
a  l a rge  d i ame te r  bo reho le  ( t yp i ca l l y  18  i nches )  sha l l  be  d r i l l ed
un t i l  i t  i s  de te rm ined  tha t  t he  f l r s t  conpe ten t  aqu i ta rd  has  been
reached .  A  l ow  ca rbon  s tee l  conduc to r  cas j .ng  sha l I  be  p laced  i n



t he  bo reho le  t o  t he  dep th  d r i l l ed .  Cen t ra l i ze r s  sha l l  be  used  t o
cen te r  t he  cas inq  i n  t he  bo reho le ,  Th€  annu la r  space  be tween  the
conduc to r  cas ing  and  the  fo rna t i on  sha I I  be  cemen t -g rou ted  f rom
bo t tom to  top  by  t xen ie  p ipe  me thod .  The  g rou t  sha l ]  be  a l l owed
to  se t  f o r  a  rn in imurn  o f  72  hou rs .

D r i I l i ng  may  con t i nue  i ns i de  t he  conduc to r  cas ing ,  w i t h  a  d r i l I
b i t  o f  sma l l e r  d i ame te r  t han  t he  conduc to r  cas ing .  1 f  add i t i ona l
known  aqu i fe rs  a re  to  be  fu l I y  pene t ra t sd ,  t he  p rocedure  can  be
repea ted  w i th  success i ve l y  sma l l e r  d iamet€ r  conduc to r  cas ings '

The  bo t t om o f  t he  we l l  s c reen  1n  a  con f  j . ned  aqu i f e r  sha l l  be
de te rm ined  by  p resence  o r  l ack  o f  a  compe ten t  (5  foo t )  aqu i ta rd
as  desc r i bed  above .  The  sc reened  i n te r va l  i n  a  con f i ned  zone
sha l l  ex tend  ac ross  l he  en t i re  sa tu ra ted  zone  o f  t he  aqu i fe r  o r
up  t o  a  l eng th  o f  20  f e€ t ,  wh i ch  eve r  i s  l ess '  The  sc reened  zone
and  f i l t e r  pack  sha l l  no t  c ross  connec t  t o  ano the r  aqu i f e r '

q,oIS,T8 ue_TlqN_ I,'ArEEJ ArS

Cas inq  Ma te r i a l s :  l * I e11  cas ing  sha l I  be  cons t ruc ted  o f  ma te r i a l s
tha t  have  the  l eas t  po ten t i a l  f o r  a f fec t l ng  the  qua l i t y  o f  t he
samp le ,  The  mos t  6u i t ab16  ma te r i a l  f o r  a  pa r t i cu l a r  i ns ta l l a t i on
w j .  I I  depend  upon  t he  pa rame te rs  t o  be  mon l t o red .  Accep tab le
ma te r i a l s  i nc l ude  Pvc ,  s t a i n l ess  E tee l ,  o r  I ow  ca rbon  s tee l .

cas ino  Jo in t s :  Jo i n t s  sha I I  be  connec ted  by  f l ush  t h readed
coup le r s .  O rgan i c  bond ing  compounds  and  so l ven t s  w i l l  no t  be
used  on  j o i n t s .

w€11  sc reen  S lo t s :  we l l  s c reen  sha l l  be  f ac to r y  s l o t t ed '  The
s  1ze  o f  t he  s l o t s  sha l  I  be  s  e  I  ec ted  t o  a1 low  su f f i c i en t
g roundwate r  f l ow  to  the  we I I  f o r  sanp l i ng ,  n in im ize  the  passage
o f  f o rma t i on  ma te r i a l s  i n t o  t he  we I l ,  and  ensu re  su f f i c i en t
s t r uc tu ra l  i n t eg r i t y  t o  p reven t  t he  co l l apse  o f  t he  i n take
< i r r r - t - i l r a

cas ino  Bo t t om P Iuq r  The  bo t t om o f  t he  we I l  cas ing  w i I l  be
pe rmanen t  I  y  p  l uqged ,  e i t he r  by  f l ush  t h readed  sc rew-on  o r
f r i c t i on  cap .  ! r  j . c t i on  caps  sha l l  be  secu red  w i t h  s ta i n l ess
s tee l  se t  sc rews .  No  o rgan i c  so l ven t s  o r  cemen ts  t " r i l  I  be
app  l  i ed .



F i I t e r  Pack  Ma te r i a ] :  F i I t e r  enve lope  ma te r i aLs  sha I I  be
du rab le ,  wa te rwo rn ,  and  washed  c l ean  o f  E i l t ,  d l r t ,  and  f o re j - sn

Sand  s i ze  pa r t i c l es  sha l l  be  sc reened  s i l i ca  sand .
Par t i c l es  sha l l  be  we l l  r ounded  and  g raded  to  an  app rop r ia te  s i ze
fo r  re ten t i on  o f  aqu l fe r  ma te r i a l s .

Ben ton i t e  Sea l  Ma te r i a l  t  Ben ton i t e  sha l l  be  pu re  and  f r ee  o f
add i t i ves  tha t  may  e f fec t  g roundwate r  gua l i t y .  Ben ton i te  sha l l
be  hyd ra ted  w i th  c lean  wa te r .

G rou t  Sea I  Ma te r i a l : Cemen t  g rou t  sha l l  cons i s t
m ix tu re  i f  Type  1 /11  Por t l and  cenen t ,  hyd ra ted  w i th
Up  ! o  3 t  ben ton i t e  may  be  added  t o  t he  m ix tu re
sh r i nkage .

o f  a  p rope r
c l ean  wa te r ,

t o  con t ro l

CONSTRUCTION PROCEDURES

Decon tam ina t i on  r  A l l  downho le  t oo1s ,  we l I  cas ings ,  cas ing
f i t t i ngs ,  sc reens ,  and  a l 1  o the r  componen ts  t ha t  a re  i ns ta l l ed  i n
the  we l l  sha l l  be  tho roug th l y  c leaned  lmmed ia te l y  be fo re  s ta r t i ng
each  we I I  i ns ta l l a t i on .  When  ava i l ab le ,  each  componen t  sha l l  be
c leaned  w i t h  a  h i gh  t empera tu re ,  h i gh  p ressu re  washe r  f o r  a
m in imum o f  f i ve  m lnu tes ,  When  a  washe r  i s  no t  ava i l ab le ,
componen ts  6ha11  be  c l eaned  w i t h  wa t€ r  and  de te rgen t  o r  t r i -
sod ium phospha te ,  r i nsed  i n  c l ean  wa te r ,  t han  r i nsed  i n  d i s t i l l ed
wa te r .

So i l  and  wa te r  samp l ing  equ ipmen t  and  ma te r ia l  used  to  cons t ruc t
t he  we l l s  sha l l  no t  dona te  t o ,  cap tu re ,  mask ,  no r  a l t e r  t he
chemica l  compos i t i on  o f  t he  so i l  and  g roundwate r .

D r i I I i nq  Me thods :  Accep tab le  d r i l l i ng  me thods  i nc l ude  so l i d  and
ho l l ow -s tem auge r ,  pe rcuss ion ,  d i r ec t  c i r cu la t i on  mud  and  a i r
ro ta ry ,  and  reve rse  ro ta ry .  The  bes t  a l t e rna t i ve  l s  t ha t  wh ich
min im izes  the  i n t roduc t i on  o f  f o re ign  rna te r j . a l s  o r  f l u i ds .  I f
d r i l l i ng  f l u i d  i s  emp loyed ,  d r l l l i ng  f l u i d  add l t i ves  sha l l  be
l im i ted  to  i no rgan ic  and  non -haza rdous  compounc ls ,  Compressed  a j " r
i n t roduced  to  the  bo reho le  sha l1  be  adequa te l y  f i l t e red  to  remove
o i1  and  pa r t l cu l a tes .



Cas inq  I ns ta l l a t i on ;
ensu re  s t r a i gh tness .
to  p reven t  cu rva tu re

The  cas ing  w i I I  be  se t  unde r  t ens ion  Eo
cen t ra l i ze rs  w i I I  be  used  where  necessa ry

o r  E t ress  t o  t he  cas ino ,

Sand  Pack  I ns ta l l a t i on :  The  sand  pack  w i l l  b€  i ns ta l l ed  so  as  ro
avo id  b r i dg lng  and  the  c rea t i on  o f  vo id  spaces .  The  t rem ie  p jpe
me thod  w i l l  be  used  whe re  i ns ta l l a t i on  cond i t l ons  o r  I oca l
r egu la t i ons  requ i re .  D r i l l i ng  mud ,  when  used ,  w i l l  be  t h i nned
pr io r  t o  pack  p lacemen t .  The  sand  pack  sha l I  cove r  t he  en t l re
sc reened  i n te r va l  and  r i se  a  m in i r num o f  two  f ee t  above  t he
h iqhes t  pe r f o ra t i on .

Ben to r_1 i te  Sea l  P lacemen t r  The  ben ton i te  sea l  w i l l  be  p laced  by  a
method  tha t  p reven ts  b r l dg inq .  Ben ton i te  p6 l l e t s  can  be  p taced
by  f r ee  f a I l  i f  p rope r  s i nk i ng r  t h rough  annu la r  wa te r  can  oe
assu red .  Ben ton i t e  s l u r r y  w I l l  b6  p l aced  by  t he  t r em ie  p j . pe
method  f rom the  bo t tom upward .  The  ben ton i te  sea l  shou ld  no t  be
Iess  than  1  foo t  i n  t h i ckness  above  the  sand  oack .

c rou t  Sea l  P lacenen t :  The  cemen t  g rou t  m ix tu re  sha l l  be  hyd ra ted
w i th  c lean  wa te r  and  tho rough ly  m ixed  p r i o r  t o  p lacemen t .  I f
subs tan t i a l  g roundwate r  ex i s t s  l n  t he  bo ie  ho1e ,  Che  g rou t  sha l l
be  p laced  by  t rem ie  p ipe  me thod  f rom the  bo t tom upward ,  I n  a  d ry
ho reho le ,  t he  g rou t  may  be  su r face  pou red .  c rou t  w l l l  be  p laced
in  one  con t i nuous  l i f t  and  w i l l  ex tend  to  the  su r face  o r  t o  the
weL l  vau l t  i f  t he  we l l head  i s  comp le ted  be low  g rade ,  A  m in imum
of  5  fee t  o f  g rou t  sea l  w i l l  be  i ns taL led ,  un les i  imprac t i ca l  due
to  t he  sha l l ow  na tu re  o f  t he  we1 l .

Su r face  Comp le t l on :  The  we l l head  w l1 ]  be  p ro tec ted  f rom f l u id
en t r y ,  acc j . den ta l  da rnage ,  unau tho r i zed  access ,  and  vanda l j sm.  A
wa te r t i gh t  cap  sha l l  be  i ns taL led  on  t he  weL l  cas ing .  Access  t o
the  cas j . ng  w i l l  be  con t ro l l ed  by  a  keyed  l ock .

He l l heads  comp le ted  be row g r rade  w i l l  be  somp ls ted  i n  a  conc re re
and /o r  s tee l  vau I t ,  l ns ta l l ed  to  d ra in  su r f i ce  runo f f  away  f ro rn
the  vau l t .

We I I  I den t i f i ca t i on :  Each  we I I  w i t l
owner ,  and  type  o f  i ns ta l la t ion .
depth ,  ho le  and cas ing  d iameter ,
no ted .

be  iden t i f i ed  by  we l l  number ,
Con6 t ruc t i on  da ta ,  i nc  I  ud ing

and screened in te rva l  w i l l  be
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APPENDIX F

GROUNDWATER MON]TORING WELL DEVELOP},TENT PROCEDURES

I NTRODUCT I  ON

NewLy  ins ta l l ed  q roundwate r  mon i to r i ng  we l l s  w i l l  be  deve loped  to
res to re  na tu ra l  hyd rau l l c  conduc t l v i t y  o f  t he  fo rma t lon ,  remove
sed imen ts  f rom we l l  cas ing  and  f i t t e r  pack ,  s tab i l i ue  th€  f i l t e r
pack  and  aqu i fe r  ma te r l a l ,  and  p romote  tu rb id l t y - f ree  g roundwate r
samp les  .

We l I s  may  be  deve loped  by  ba i l i ng ,  mechan lca l  pump ing ,  a i r  t i f t
pump ing ,  su rg l ng ,  swabb ing ,  o r  an  e f f ec t i ve  comb ina t i on  o f
me thods .  We l l s  w11 l  be  deve loped  un t i l  t he  we l l  i s  f r ee  o f  sand ,
< i l i '  a n d  t r r r h l / l i t r r

In  some cases  where  Iow permeab i l i t y  fo rmat ions  are  invo lved or
the  d r i l l i ng  mud used  fa i l s  to  respond  to  c leanup ,  in i t i a l
deve lopment  pumping  nay  immedia te ly  dewater  the  we l l  cas j .ng  and
thereby  inh ib i t  deve lopment .  When th is  occurs ,  c1ean ,  po tab le
grade water  may be  ln t roduced in to  the  weI I ,  fo l lowed by  surg ing
of  the  in t roduced ura ters  w i th  a  surge  b lock .  Th is  opera t ion  w i l l
be  fo l lowed by  punp j .ng .  The procedure  may be  repeated  as  requ i red
to  es tab l i sh  fu I I  deve lopment .

METHODOLOGY

Sea l  S tab i l i za t i on ;  Cemen t  and
and  cu re  no t  l ess  then  24  hou rs

ben ton i t e  annu la r  sea l s  sha l l  se !
p r i o r  t o  we l  I  deve lopmen t .

Decon tan ina t i on  r  A1 I  we I I  deve lopmen t  t oo l s  and  equ ipmen t  sha I I
be  t ho rough l y  c l eaned  immed ia te l y  be fo re  s ta r t i ng  each  we l l
i ns ta l l a t i on .  When  ava i l ab le ,  each  componen t  sha l l  be  c l eaned
w i th  a  h igh  te rnpe ra tu re ,  h igh  p ressu re  washer  fo r  a  m in imum o f
f i ve  m inu tes ,  When  a  washer  i s  no t  ava i l ab le ,  conponen ts  sha l l  be
c leaned  w i th  c lean  h ra te r ,  t hen  r tnsed  w i th  d i s t i l l ed  wa te r .

Deve lopmen t  equ ipmen t  sha l l  no t  dona t€  t o ,  cap tu re ,  mask ,  no r
a l t e r  t he  chemica l  compos i t i on  o f  t h6  so i l s  and  g roundwate r .



I n t r oduc t i on  o f  Wa te r :  I n i t i a l  deve lopmen t  o f  we l l s  i n  I ow
permeab i l i t y  f o rma t ions  may  dewa te r  t he  cas ing  and  f i l t e r  pack .
When  t h i s  occu rs ,  c1ean ,  po tab le  wa te r  w i I I  be  i n t r oduced  i n to
the  we l l  t o  enhance  deve lopmen t .

Bai l i no :  Deve lopment  w i l l  beg ln  bV ba i l i ng  to  renove  heavy
sed iments  f rom the  we l l  cas ing .  Care  w i l l  be  taken to  no t  damage
the we l l  bo t tom cap dur ing  lower ing  o f  the  ba i le r .

Suro inq :  Care  w i l l  be  exe rc i sed  when  us ing  a  su rq re  b lock  to  avo id
damag lng  the  we l l  sc reen  and  cas ing .  When  su rg lng  we l I s  sc reened
in  coa rse  ( sand /g r rave I I y )  agu i f e r s ,  t he  ra t s  o f  su rge  b l ock
I i f t i nq  sha l l  be  s l ow  and  cons tan t .  When  su rg lng  we I I s  sc reened
j . n  f i ne  ( s i l t y )  aqu i f e r s ,  mo re  v i go rous  I i f t i ng  may  be  requ i red .
Be tween  su rg ing  ep iaodes ,  we l l s  w i l l  be  ba i l ed  t o  r emove
accumu la ted  sed imen ts ,

Pump ins r  Deve lopmen t  pump ing  ra tes  sha I I  be  l ess  t han  t he
recharge  ra te  o f  t he  we l l  i n  o rde r  t o  avo id  de -wa te r i no .

D i scha rqed  Wa te r  Con ta inmen t  and  D i sposa l :  A I I  wa te r  and
sed imen t  genera tea l  by  we l l  deve lopmen t  sha l l  be  co l l ec ted  i n  55 -
ga1 lon  s tee l  d rums .  Deve lopmen t  wa te r  w i I I  be  t e rnpo ra r i l y
con ta ined  on  s i t e ,  pend ing  samp l ing  and  l abo ra to ry  ana lys l s .  A I I
haza rdous  deve lopmen t  wa te r  w i l I  be  t ranspor ted  o f f  s i t e  by  a
I i censed  t ranspor te r  t o  a  haza rdous  was te  d i sposa l  o r  t rea tmen t
fac i l i t y ,  No  haza rdous  deve lopmen t  wa te r  w i l l  be  re leased  to  the
env i r onmen t .
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APPENDIX G

GROUNDWATER SAMPLING PROCEDURES

Groundwater  samples  w i l l  be  ob ta ined us ing  e i ther  a  b ladder  pump
or  a  c lea r  Te f lon  ba i le r .  p r io r  to  samp l ing ,  samp l ing  uqu ip r "n tw i l l  be  tho rough ly  decon tamlna ted  to  p reven t  ln t roduc t ion  o fcon taminan ts  in to  the  we lL  and  to  avo ld  c ross_con ta* in i t i on ,
Mon i to r ing  wer l s  w i l r  be  samp led  a f te r  th ree  to  f i ve  we t ted
! l : inS vo lumes o f  g roundwater  have been evacuated  and a f te r  theTPE sampl ing  team leader  de ter rn ines  tha t  water  rep . . "en ia t i ve  o tthe  fo rmat ion  is  be ing  ob ta lned,  The we l r  w i l l  be  pu iged-unt i t
conduct iv i t v  has  been s tab i l l zed  ( th ree  consecut ive  conduct iv i t yread ing  w i th in  15 t  o f  on€  ano ther ) .  r f  the  wer l  i s  empt ied -uero refour  to  ten  we l l  voLumes . r .  re*o , r .d ,  t t re  sampf "  ,n i f  i -b " - tu r "nwhen the  wate r  ]eve I  in  the  we lL  recovers  to  g0 t  o f  i t s  l n i t i a lwater  leve l  o r  be t te r .

TPE wi I I  a lso  measure  th€  th ickness  o f  any  f loa t lng  produc t  inthe  mon i to r ing  wer rs  us rng  a  p robe  o r  c lea r  Te f lon -u l i te i .  rnef loa t ing  p roduc t  wr l r  be  me ieured  i f te r  wer l  deve lopment  bu tp r io r  to  the  co l lec t ion  o f  g roundwate r  samp les .  I f  f l oa t ingproduc t  i s  p resent  in  the  we l I ,  TpE w i l l  recommend to  the  c r ien ttha t  p roduc t  removar  be  commenced i rnmed ia te ly  and repor ted  to  theappropr ra te  regu la to ry  aqrency .

UnIess  spec i f i ca l l y  wa ived  o r  changed  by  the  loca t ,  p reva i . t i ng
regu la to rv  agencv ,  water  sanpres  sh l I I  uL  r rana iea  ana-p ieJ . rv "aaccord ing  to  the  la tes t  EpA methods  as  descr ibea in  i i r i  reaera fReq is te r  (vo lune  44 ,  -No .23-3 ,  page  69544 ,  Tab le  11)  fo r  the  rypeof  ana lys is  to  be  per fo r rned.

MEAS UREMENT S

Puroed wa ler  Pa lemgqc! :  Dur ing  purgrng ,  d ischarged water  w i r l  bemeasured fo r  the  fo lJ .owing  parameters . -

PH
El  ec t r l ca l .
conduc t i v i t y
Tempera tu re
Dep th  to  Wate r
Vo lume o f  Wate r  D ischa rged

Un i t s
Umho s

Degrees  F  o r  C
Fee t /Ten ths
Ga l  l ons

Doeunenta t ion :  Ar l  parameter  neasurements  sha l l  be  docunented  inwr j , t ing  on  TpE deve lopment  1ogs .
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APPENDIX H

WASTE HANDLING AND DECONT.A},IINATION PROCEDURES

Decon tam ina t  j . on :  Any  d r l I I i nq r  ,  samp l i ng  o r  f l e l d  measu remen t
equ ipmen t  t ha t  comes  in to  con tac t  w i th  so i l s  o r  g roundwate r  w i l I
be  p rope r l y  decon tamina ted  p r i o r  t o  1 t s  use  a t  t he  s i t e  ana l  a f te r
each  i nc i den t  o f  con tac t  w l t h  t he  so l l s  o r  g roundwa te r  be ing
inves t i ga ted .  P rope r  decon tam lna t i on  i s  essen t i a l  t o  ob ta i n
sampres  tha t  a re  rep resen ta t i ve  o f  env i ronmen ta l  cond i t i ons  and
to  accu ra te l y  cha rac te r i ze  the  ex ten t  o f  so i l  and  g roundwate r
con tamina t i on  '  Ho I l ow-s tem auger  f l i gh ts  and  the  d r i l I  b i t  w i l l
be  s team-c leaned  be tween  the  samp l ing  o f  each  we I l ,

A I I  samp le  equ ipmen t ,  i nc lud lng  the  sp l l t - t ube  sanp le r  and  b rass
tubes ,  w i I l  be  c l eaned  by  wash ing  w i t h  t r 1 - sod ium phospha te
de te rgen t ,  f o l l owed  by  seguen t i a l  r l ns i nq  w i t h  t ap  w i t e r ,  and
de ion i zed  wa te r .

Was te  Hand l i no ; waste  mate r  ia  I  s  genera ted  dur ing  s i te
c  h  a  r  a  c  t  e  r  i  z  a  t  i  on  ac t i v i t i e s  w i l  I  be  hand led  and  s to i ed  as
haza rdous  r ^ , as te  and  w i l l  be  s to red  on  s i t e  i n  app rop r i a te l y
l abe led  con ta i ne rs .  Was te  ma te r i a l s  an t i c i pa ted  i nc fuae  a r i t t
cu t t i nqs ,  deve lopmen t  and  pu rge  wa te r ,  wa te r  gene ra ted  du r i ng
aqu i fe r  t es t i ng ,  wa te r  g lene ra ted  du r ing  decon tami -na t i on ,  and  used
personne l  p ro tec t i on  equ ipmen t  such  as  g loves  and  Tyvek .  The  s i t e
owner  w i I I  be  respons ib le  fo r  p rov id ing  the  s to rage  con ta ine rs
and  w i l I  be  respons ib l e  f o r  t he  d i sposa l  o f  t he  was te  rna te r i a l s .
D r i I i ,  cu t t i ngs  f rom ind i v iduaL  bo r ings  w j . t I  be  s to red  separa te l y
i n  d rums  o r  cove red  by  v i sguene  and  t he  app rop r i a te  d i sposa l
p rocedure  w i l l  be  de te rm ined  by  the  s i t e  owner  o r  TpE  fo l l ow ing
rece ip t  o f  t he  so i l  samp le  ana l y t i ca l  r esu l t s .
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APPENDIX I

OUALITY ASSURANCE AND OUAI,ITY CONTROL PROCEDURES

The  ove ra l l  ob jec t i ves  o f  t he  f i e l d  sa rnp l i ng  p rog ran  i nc l ude
genera t i on  o f  re l l ab le  da ta  tha t  w i l l  suppor t  deveLopmen t  o f  a
remed ia l  ac t i on  p ]an .  Samp le  qua l i tY  w i l I  be  checked  by  the  use
o f  p rope r  samp l i ng ,  han i l l l ng ,  and  t es t i ng  me thods .  Add i t i ona l
samp le  qua l t t y  con t ro l  me thods  maY inc lude  the  use  o f  backg round
samp les ,  egu ipmen t  r i nsa te  sanp les ,  and  t r i p  and  f i e l d  b l anks '
Cha ln -o f - cus tody  f o rms ,  use  o f  a  qua l i f i ed  I abo ra to r y ,  accep tab le
de tec t i on  l im i t s ,  and  p rope r  sanp le  p rese rva t i on  and  ho ld i ng
t imes  a l so  p rov ide  assu rance  o f  accu ra te  ana ly t i ca l  da ta .

TPE w i l l  f o l l ow  a  QA/OC p rog ram in  the  f i e ld  to  ensu re  tha t  a l l
samp les  co l l ec ted  and  f i e ld  measuremen ts  taken  a re  rep resen ta t i ve
o f  ac tua l  f i e l d  and  env l r onmen ta l  cond i t l ons  and  t ha t  da ta
ob ta i ned  a re  accu ra te  and  rep roduc ib l e .  These  ac t i v i t i e s  and
tabo ra to ry  QA/QC p rocedures  a re  desc r ibed  be low .

F ie ld  Samp les :  Add i t i ona l  samp les  taken  i n  the  f i e ld  a re  used  to
eva lua te  bo th  samp l i ng  and  ana l y t l ca l  me thods  '  Th ree  bas i c
ca tego r i es  o f  QA /QC samp les  t ha t  may  be  co l l ec ted  a re  t r i p
samp les ,  f i e l d  b lanks ,  and  dup l i ca te  6an rp les ,

T r i p  b Ianks  a re  a  check  f o r  c ro  s  s  -  con tam ina t  i on  du r i ng  samp le
co l l ec t l on ,  sh ipmen t ,  and  i n  t he  l abo ra to r y .  Ana l y t i ca l IY
con f i rmed  o rgan ic - f ree  wa te r  sha I I  be  used  fo r  o rgan ic  pa ramete rs
and  de ion i zed  wa te r  f o r  me ta l  pa rane te rs .  B lanks  w i I I  be  p repa red
by  t he  l abo ra to r y  supp l y l ng  t he  samp le  con ta i ne rs .  The  b l ank
sha l I  be  numbered ,  packaqed ,  and  sea led  i n  t he  sane  manner  as  the
o the r  samp les .  one  t r i p  b l ank  w i l l  be  used  f o r  each  samp le  se t  o f
l ess  t han  20  samp les .  A t  I eas t  5 t  b l anks  w i l l  be  used  f o r  se t s
g rea te r  t han  20  samp les .  The  t r i p  b lank  i s  a  wa te r  samp le  tha t
rema ins  w l th  the  co l l ec ted  samp les  du r ing  t ranspor ta t i on  and  i s
ana l yzed  a l ong  w l t h  t he  f l e l d  samp les  t o  check  f o r  r es i dua l
con tamina t l on . '  The  t r i p  b lank  l s  no t  t o  be  opened  by  e i t he r  t he
samp le  co l l ec to r s  o r  t he  hand le r s ,



r
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The  f i e ld  b lank  i s  a  wa te r  samp le  tha t  i s  t aken  i n to  the  f i e ld
and  i s  opened  and  exposed  a t  t he  samp l i ng  po in t  t o  de tec t
con tamina t l on  f rom a i r  exposu re .  The  wa te r  sanp le  l s  pou red  i n to
app rop r i a te  con ta i ne rs  t o  E imu la te  ac tua l  samp l l ng  cond i t i ons .
Con tamina t i on  fo r  a i r  expo6ure  can  va ry  cons ide rab l y  f rom s i t e  to
s i t e .

The  Iabo ra to ry  w i l l  no t  be  i n fo rned  abou t  t he  p resence  o f  f i e l d
and  t r i p  b lanks  and  a  fa l se  l den t l f y i ng  number  w l I I  be  pu t  on  the

'1  Iabe I .  Fu I l  docunen ta t l on  o f  t hese  co l l ec t i on  and  decoy  p rocedure
w i l l  be  made  in  the  s l t e  l oq rbook .

Dup l i ca te  samp les  a re  i d€n t i ca l  samp le  pa i r s  (  co l l ec ted  i n  t he
same  p lace  and  a t  t he  same  t i r ne ) ,  p l aced  i n  i den t i ca l  con ta i ne rs .
Fo r  so i I s ,  ad jacen t  samp le  l l ne r s  w i l l  be  ana l yzed .  Fo r  t he
pu rpose  o f  da ta  repo r t i ng ,  one  l s  a rb i t r a r i l y  des igna ted  t he
samp le ,  and  the  o the r  1s  des igna ted  as  a  dup l l ca te  samp le .  Bo th
se t s  o f  r esu l t s  a re  repo r ted  t o  g i ve  an  i nd i ca t i on  o f  t he
p rec i s i on  o f  samp l i ng  and  ana l y t i ca l  me thods .

The  l abo ra to r y ' s  p rec  i  s  i on  w11 I  be  assessed  w i t hou t  t he
labo ra to ry ' s  know ledge  by  l abe l i nq  one  o f  t he  dup l i ca tes  w i th
fa l se  i den t i f y l ng  i n fo rma t i on ,  Da ta  qua l i t y  w i l l  be  eva lua ted  on
the  bas l s  o f  t he  dup l i ca te  r esu l t s .

Labo ra to r y  OA /OC:  Execu t i on  o f  a  s t r i c t  QA /0C  p rog ram i s  an
essen t i a l  i ng red ien t  i n  h igh -qua l l t y  ana ly t i ca l  resu l t s .  By  us inq t
acc red i t ed  l abo ra to r y  t echn iques  and  ana l y t i ca l  p rocedu res ,
es t lma tes  o f  t he  expe r lmen ta l  va lues  can  be  ve ry  c lose  to  the
ac tua l  va lue  o f  t he  env l ron rnen ta l  samp le ,  The  expe r lmen ta l  va lue
i s  mon i to red  fo r  i t s  p rec i s ion  and  accu racy  by  p re fo rm ing  eC tes t
des igned  to  measure  the  amoun t  o f  random and  sys temat i c  e r ro rs
and  to  s igna l  when  co r rec t i on  o f  t hese  e r ro rs  i s  needed ,

The  QA /QC p roq r ram desc r i bes  me thods  f o r  pe r f o r rn i nq  QC tes t s .
These  me thods  i nvo l ve  ana l yz i ng  rne thoc l  b l anks ,  ca l i b ra t i on
s tandards ,  check  s tandards  (  bo th  i ndependen t  and  EPA 'ce r t i f i ed
s tanda rds ) ,  dup l i ca tes ,  r ep l i ca tes ,  and  samp le  sp i kes .  I n te rna l
QC a l so  requ i res  adhe rence  t o  w r i t t en  me thods ,  p rocedu ra l
documen ta t i on ,  and  reco rd  keep ing ,  and  the  obse rvance  o f  good
labo ra to ry  p rac t i ces .




