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Re;  f , i o r kp  I  an  -Pcoposa  I  I o r  So i l  and  Groundva te r  I nves t i ga t i on  Serv i ces  a t
2896  Cas t ro  Va l l ey  B l vd , ,  Cas t ro  Va l l ey

Dea r  Mr .  D ineen .

The  fo l l ow ing  i s  Agua  Sc ience  Eng inee r ' s  workp  I  an  -p roposa  i  f o r  a  pne l im ina ry  s i t e
assessiment to be conducted at the si te referenced above. The scope of l rork nas
deve loped  f rom the  Reg iona l  Board  S ta f f  Recomnenda t ions  fo r  I n i t i a l  Eva lua t i on
and  Inves t i ga t i on  o f  Underg round  Tanks  o f  June  2 ,  1988 ,  rev i sed  Apr i i ,  1989 .  The
format fo.  the proposal is f roNn the t ' torkplan for In i t ia l  Subsurface
invest igat ion, Proposal Format at tachment that acconpanied recent correspondence
fFon  the  A lameda  Coun ty  Dep t ,  o f  Env i ronmen ta l  Hea l th ,  Haza rdous  l 4a te r i a l s
Program of f  i  ces,

I .  INTRODUCTION

A. Statement of  I ' iork Scope:
A  so i l  and  g roundwate r  i nves t i ga t i on  i s  t o  be  conduc ted  d t  2896  Cas tco  Va l l ey
B l vd ,  i n  Cas t ro  Va l l ey ,  Ca . ,  as  a  r esu l t  o f  ea r l i e r  i nves t i ga t i ve  ac t i v i t i e s  a t
the si te.  The si te assessf ient has been mandated by May 8, 1989 corFespondence
f rom the  A laneda  Coun ty  Dep t ,  o f  Env i ronmen ta l  Hea l th ,  Haza rdous  l l a te r i a l s
Prograrn. The l {ay I  let ter requires that the vert ical  and hor izontal  extent of
gaso l i ne  and  was te  o l l  con tan ina t l on  i n  t he  so i l s  and  g roundhra te r  be  de te rn ined .

B .  S i t e  Loca t  i on :
The  s i t e  i s  l oca ted  on  the  no r th l res t  co rne r  o f  Cas t ro  Va l l ey  B l vd .  and  An i ta  Ave .
i n  Cas t ro  Va l l ey ,  abou t  1 /4  m i l e  no r t h  o t  I n te r s ta te  580  (F ie ru re  1 ) .  The  s i t e
re l i e {  i s  l o l r .  and  the  su r round ing  a rea  s lopes  gen t l y  t oHard  the  sou th ,

C . ) .  Bac<g rouno  and  S i t e  H i s to r y :
A  gas  s ta t i on  opeca ted  a t  t he  s i t e  p r i o r  t o  June ,  1987 ,  when  1 -5 ,000 ,  1 -7 ,500 ,
and  1 -10 ,000  qa l l on  gaso l i ne  s to rage  tanks  were  removed ,  i n  add i t i on  to  l - 300
ga l l on  was te  o l i  t ank  remova l  l r o rn  a  separa te  p i t  a  {ew  fee t  away .  The  de ta i i s
o f  t he  tank  remova l  and  assoc ia ted  samp l ing  a re  suwnar i zed  i n  the  p ro iec t  repo r t
o f  June  30 ,  1987 ,  by  Geon f f r i cs  l nc .  (Append ix  A ) .

The  p ro tec t  repo r t  o f  0c tobec  25 ,  1986 ,  by  JHA Geo techn ica l  Consu l tan ts  de ta i l s
the  me thods  and  f i nd ings  o f  a  so i l  bo r i ng  and  sanp i i ng  j ob  l rh i ch  i nd i ca ted  TPH
con tamina t i on  o f  t he  so i l s  a round  tha  pe r lme te r  o f  t he  tank  c lus te r  a t  be tween
1 ,3  and  267  ppm TPH,  seve ra l  mon ths  p r i o r  t o  t he  tank  renova ls  (Append ix  A ) ,

Ano the r  so i l  bo r i ng  and  sa ! }p l i ng  pFo jec t  conduc ted  by  G i l es
Ja rua ry  o f  1988  sho r , / ed  l l : o to r fue i  con ta$ ina t i on  o f  so i l s  ve ry
so r  i  ' g round l ra te r  i n te r face  (Appeno ix  A ) .
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An es t ima te  o f  t he  anoun t  o f  f ue l  p roduc ts  l os t  l n to  the  so i l s  was  no t  made .  To
da te .  no  o the r  l nves t i ga t l ve  l r o rk  i s  kno \ , rn  to  have  been  pe r fo rmed  a t  t he  s t re .

I I .  S ITE  DESCRlPT lON

A.  V i c i n i t y  Desc r i p t i on  and  Hyd fogeo log i c  Se t t i ng :
The  s i t e  r es t s  upon  recen t  a l l uv i a l  depos r t s  i n  a  va l l ey  l r i t h  d imens ions  o f
seve ra l  m i l es .  The  i n fe r red  l oca t i on  o f  t he  Eas t  Chabo t  Fau i t  runs  i n  a  NW-SE
d i rec t i on  w i th in  1 ,000  fee t  wes t  o f  t he  s i t e .  Ground \ , , a te r  has  been  encoun te red
dur ing  p rev ious  i nves t i ga t i ve  work  a t  abou t  12 -13  fee t  dep th  be low  g rade .

B ,  C .  V i c i n i t y  l . j ap :
Though the tanks and pumps have been removed, the bui ld ing and pLrmp is lands
rema in .  F ig ru re  2  g i ves  the  l ayou t  o f  t hose  fac i i i t i es  and  the  l oca t i ons  o f  t he
p roposed  bo r ings  and  mon i to r l ng  we l l s ,

D .  Ex i s t i ng  So i l  Con tan ina t i on  and  Excava t i on :
Sol l  sanples obtained dur ing the 0ctober,  1985 bor ing and sarnpl ing job were
ob ta ined  f rom na t i ve  so i l  a t  10  fee t  dep th  t rom the  bo r ings  l rh i ch  a re  p rox ina l  t o
the  gas  tanks ,  and  f rom na t i ve  so i l  a t  5  fee t  dep th  nea r  the  l ras te  o i l  t ank .  The
sanp les  were  co l l ec ted  i n to  tubes  o f  sone  k ind  by  ne thods  unknonn  to  th i s
company .  The  so i l  sanp les  sho \ . red  f rom 1 .3  to  257  ppm TPH aB  gaso l i ne  and  1 .3  ppm
TPH as  d iese l  o r  o i l  i n  t he  samp le  nea r  the  was te  o i l  t ank  (Tdb le  l ) .  The  so i l s
wene logged as baserock from 0-4 feet depth and sandy clay i roa 3-4 feet down to
10  fee t  dep th .

So i l  sanp les  assoc ia ted  w i th  the  tank  remova ls  o f  June ,  l gBZ  ind i ca ted  no  TpH as
gaso l i ne  con tamina t i on  o f  t he  na t i ve  so i l s  a t  each  end  o f  t he  10 ,000  and  2 ,500
ga l l on  t anks .  The  5 ,000  ga l l on  t ank  so i l  samp ie  { r om oppos i t e  t he  f i l l  end
sho\red 100 ppm TPH as gas, 200 ppb toluene, and Z,ZOO ppb total  xylenes. These
sanp les  were  ob ta ined  f rom 1 l  f ee t  be low  g rade ,  a t  t he  so i  l / g roundua tec
interface, about 1 foot above the bottoms of the gas tanks, A sheen \ , ras noled on
the groundlrater wi  th i  n the tankp i  t .

The sanple from beneath the ! . raste oi l  tank showed 5,300 pprn TPH as diesel . /uaste
o i l ,  16 ,000  ppm to ta l  o i l  and  gFease ,  and  BTXE concen t ra t i ons  i nd i ca t i ve  o f
gaso l i ne  con tamina t i on .  A  compos i te  sanp le  o f  so i l s  excava ted  f rom the  gas
tankp i t  ye i l ded  15  ppm TPH as  gas  and  1 ,100  ppb  to ta l  xy lenes .  The  so i l  f r om the
gas  tankp i t  \ , r as  ca i l ed  mec l i um sand .  Ano the r  compos i ted  samp le  o f  so i l s  f rom the
$ tas te  o i l  t ankp i t  shoned  2 ,900  ppm TPH as  d iese l /was te  o i l  and  ? ,100  ppm to ta l
oi l  and grease. The sarnpl ing methods used are unknolrn to this company, I t  is
not known to this coNnpany where the excavated soi l  ended up, The tank removal
pe rm i t s  have  no t  been  p rov ided  to  ASE.

The  ccmp le te  G i l es  repo r t  has  no t  been  p rov ided  to  ASE and  i t  can  be  s ta ted  on l y
tha t  so i l  con tan ina t i on  l ras  apparen t  a t  t he  f i l l  ends  o f  t he  gas  tank  c lus teF  a t
abou t  l 0  f ee t  dep th .  The  so i l s  encoun te red  c tu r i ng  d r i l l i ng  were  l ogged  as  c layey
s i l t ,  sandy  s i l t ,  and  g rave l l y  s i l t  f r om g rade  t o  as  much  as  20  f ee i  dep tn .

F rom the  i n fo rma t ion  ga the red  thus fa r ,  i t  appears  tha t  no  u t i l i t i es  o r  p rob lens
r,7ere encountered dur ing any of  the previous invest igat ive r . rork,  though USA wi l i
be not i f ied as regulred before comnencement of  further underground wock.

l ' l on i t o r i ng  we l  I  cons t ruc t l on  pe rm l t s  w l I I  be  ob ta ined  be fo re  Don l to r i ng  ne l I
d r i  I  l i ng  i s  l n i t i a t ed .



I i I .  P ran  Fo r  De te rm in ing  t he  Ex ten t  o f  so i l  con tan ina t i on  0n  s i t e

The  p lan  fo r  de te rm in ing  the  ex ten t  o f  so i l  and  g round , ra te r  con tamina r ron
inc l udes  d r i l l i ng '  sd r r ' p r i ng ,  and  ana i ys i s  o f  so i r s  and  g round ra te r  a t  t he  s i t e .

A '8 .  Desc r ibe  l ' l e  t hoVTech  n  i  que  fo r  De te rm in ing  the  Ex ten t  o f  So i i  Con tamina t i on
on  3 r  t e :

Bo r ing  Me thods ,  Numbers ,  Loca t i ons ,  Abandonmen t

To  de te rn ine  the  ex ten t  o f  so i l  and  g roundwate r  con tamina t i on  p resen t  a t  t he
s i te '  up  to  7  boc ings  a re  pnoposed ,  t h ree  o f  wh ich  r r i l r  be  conve r teo  ro
mon i t o r i ng  $ re l l s ,  The  un i t ed  so i l  c l ass i f i ca t i on  sys tem w i l l  be  used  by  ageo log i s t  t o  make  a  con t i nuous  l og  o f  each  bo r ing .  A  Mob i  l e  8 -61  o r  B -57
d r i l l i n s  r i g  w i t h  I  i n ch  ho l  l ow  s tem auge rs  w i l l  be  used  t o  d r i l t  i i  t  no r i ngs .
A t  a l i  bo r i ng  l oca t i ons ,  d r i l l i nq  $ r i l l  p roceed  do$ rn  to  f i r s t  encoun te reo  waren .A t  a l l  p roposed  mon l to r i ng  we l l  l oca t i ons  d r i l l i ng  $ , i l i  p roceeo  io  

"= - i J " r , - i " ' i sfee t .

-A  mon i t o r i ng  we l l  ( t ' l t { - l )  w i i l  be  d r i l l ed  and  i ns ta l l ed  abou t  l s  f ee t  due  sou th  o f- t hd  
Sou t t rwes t  cocner  o f  t he  bu i ta ing  and  u  t " *  t . " t  sou thwes t  o f  t he  was te  o i l

t ankp i t  (F igu re  2 ) .  l ' 1 { - z  l r i  l l  be  roca ted  w i th in  z0  fee t  no r theasa  ; f  t he  sastankp i t .  Mw-3  i s  t o  be  d r i r i ed  a t  a  po in t  sou th  o f  t he  gas  tankp i t  ve ry  nea r  t hesou th  p rope r t y  I i ne  and  Cas t . o  Va l l ey  B l vd .

A l l  t h ree  we l l s  w i l l  be  cons t ruc ted  o r  z  i nch  schedure  40  pvc  cas ing ,  l r i t h  up  tol0  fee t  o f  . 010"  s to t ted  schedu le  40  pvc ,  up  to  2  fee t  above  t i r e - i i i s t  wa te r
l eve l  t o  a l row  fon  seasona l  f l uc tua t i ons  {F ig ru re  4 ) ,  The  we l r  cas ing  w i  be
inserted throuqh the augers,  fo owed by f3 washed sand through ih.  -ug.."  ,n ,t o  2  foo t  l i f t s  up  to  a t  ] eas t  2  fee t  above  the  pe r fo ra ted  ca i i ng .  one  foo t  o fben ton i te  pe l l e t s  w i l l  be  p laced  above  the  sand  and  ac t i va ted  r . r i t h  some wa te r .The  sea l  w i r l  be  f i n i shed  up  to  the  su r face  n i t h  cemen t ,  and  a  rock ing  cap  andsu r face  cove r  w i l r  be  i ns ta r  red .  The  we |s  n in  be  su rveyed  by  a  Reg is teced  LandSurveyo r  and  wa te r  l eve l  measuremen ts  taken ,  The  l oca l  g iounOware i ' g rad ien t  w i l lbe  de te .m ined  f rom the  e reva t i ons  o f  g roundwate r  a t  t he  l h ree  we i l  l oca t i ons .

, . l t  has  been  es tab l i shed  tha t  t he  tankp i  t  anea  so i l s  and  g roundwate r  nave  oeen
,  rmpac ted  by  mo toc fue r  con tamina t i on .  Fou r  so i r  boc ings  iB -1  tn rough  B -4 )  w i l l  be

, '  d r i l l ed  to  13  {ee t  max imum and  sanp led  a t  }oca t i ons  wh icn ,  , . r i t h  t h ;  non r to r i ngwe l l s ,  w i l i  have  nade  a  pe r i r ne te r  a round  t he  en t iFe  s i t e .  B - l  w i l l  be  d r i l l ed
. r  Jus t  sou th  o f  t he  l oca t i on  o f  t he  f o rmer l y  s t ockp i l ed  so i l s .  B -2  w i l l  be  d r . i  l l ed'  i n  t he  v i c in i t y  o f  t he  pump i s lands .  B -3  and  B -4  w i l t  Oe  toca ieA  e i s t  o f  t netankp i t  and  eas t  o f  t he  bu i l d ing ,  respec t i ve l y ,  nea r  t he  v res te rn  

"nJ  " " " t " . nproperty i  i  nes.

The  f ou r  so i t  bo r i ngs  w i l l  be  back f i l i ed  v i t h  po r t i and  cemen t  wh i ch  r r i  | ]  bepunped t-hrough a trenmie hose fcom the bottom of each boning up io or ig lnat



So i l  C lass l f i ca t l on  and  Samp l i ng  Me thods

Each  bon ing  w i l l  be  con t i nuous l y  l ogged  on  s i t e  by  a  geo log i s t  us i ng  t he  Un i t ed
So i l  C lass i f i ca t i on  Sys ten .  Und i s tu rbed  so i j  sanp les  w i l l  be  t aken  a t  S  f oo t
i n te r va l s  n i t h  a  hammer  d r i ven  Ca l i f o rn i a  Sp l i t  Spoon  samp le r  as  d r i l l i ng
p rogcesses ,  s ta r t i ng  a i  5  l ee t  dep th .  ?he  samp les  w i l l  be  co l l ec ted  i n
p rec leaned  2 -  X  6 "  b rass  tubes  and  sea led  w i th  p )as t i c  caps  and  tape .  A l l
samp l ing  equ ipmen t  w i l l  be  c leaned  l , r i t h  a  b rush  i n  a  bucke t  o f  TSP so iu t i on  and
r i nsed  tw i ce  be t r r een  samp i i ngs .  The  d r i l l i ng  r i g  and  augdas  w i ) l  be  h i gh
pFessu re  ho t  washed  be foce  a r r i v i ng  on  s i t e  and  be t r reen  bo r ings .

C ,  Desc r ibe  l l e thodVCr i te r i a  f o r  Sc reen ing  So i l  and  S to r i ng  So i l

So i l  sanp les  ob ta i ned  du r i ng  d r i l ) i ng  w i i l  be  sc reened  u i t h  an  o rgan i c  vapo r
ana l yze r  i n  t he  f i e l d  and  a l l  samp les  ye i l d i ng  a  pos i t i ve  read ing  o f  any  k i nd
w i  l l  be  sub rn i t t ed  fo r  ana lys i s .

So i l  cu t t i ngs  gene ra ted  du r i ng  d r i i l i ng  r v i l l  be  s to red  l r i t h  p l as t i c  shee t rng
benea th  and  oveF  the  so i l ,  pend ing  l ab  ana lyses  {o r  l a te r  d i sposa l ,  0n  s i t e
t rea tmen t  o f  con tamina ted  so i l s  i s  no t  a  pa r t  o f  t he  workp lan ,

D. Secur i  ty 14easunes

A no rk ing  a rea  w i  l l  be  es tab l i shed  H i th  ba r r i cades  and  l ra rn ing  tape  a round  the
d r i l l  r i g .  W i t h i n  t he  \ r o r k i ng  a rea  on l y  au tho r i zed  pe rsonne l  w i l i  be  a l l oued .

IV ,  P lan  Fo r  De te rm in ing  Groundra te r  Con tsm ina t i on

A .  P lacemen t  and  Ra t iona )e  Fon  l , l on i t o r i ng  We l l  p lace rnen t

The  t h ree  mon i t o r i ng  we l l s  essen t i a l l y  su r round  t he  t ankp i t  a t  d i s t ances  f r om
po in ts  w i th  kno$rn  con tan ina t i on  to  show tha t  r , rha teve r  g roundwate r  con tamina t i on
may  ex i s t  has  no t  m ig ra ted  o f f s i t e ,  The  t h ree  we l l s  a re  l oca ted  t o  a l l ow  good
t r i angu la t i on  o f  su rvey  po in t s  i n  a  g roundr ra te r  g rad ien t  de te rm ina t i on ,  as  r . re l l
as  to  ob ta in  sanp le  po in t s  f rom spec i f i c  a reas  o f  conce rn ,  as  no ted  above .  . l { e l l
construct ion perni ts f rom Alameda county water D istr . i_c*t ,  za-!e--2_,t{ i . l  l . -b-e _obtained
b r i o r  t o  mon i t oc i ng  we ) l  d r i  l l i ng .

B ,  Mon i t o r i ng  We l i  D r i i l i ng  and  I ns ta l t a t i on  Specs .

Mon i t o r i ng  we l l s  HW- I ,  2 ,  3  n i l l  be  d r i l l ed  as  desc r i bed  above ,  A l l  t h ree  l r e l l s
v i l l  be  cons t ruc ted  o f  2  i nch  Schedu le  40  pVC cas lng ,  w i th  10  fee t  o f  . 010 , '
s l o t ted  schedu le  40  PVc  (F ig ru re  4 ) .  The  we l l  cas ing  w i l l  be  i nsen led  th rough  the
augers ,  f o l l owed  by  *3  washed  sand  th rough  the  augers  i n  1  to  2  foo t  I i f t s  up  to
a t  I eas t  2  { ee t  above  t he  pe r f o ra ted  cas ing .  One  f oo t  o f  ben ton i t e  pe l l e t s  w i l l
be  p l sss l  above  the  sand  and  ac t i va ted  vJ i t h  some wa te r .  The  sea i  w i l l  be
f  i n l s : - red  up  to  the  su r face  w i th  cemen t ,  and  a  l ock ing  cap  and  su r face  cove r  l r i l l
be  i ns ta l l ed .

So i l  samp les  w i l l  be  co l  l ec ted  a t  5  f oo t  i n t e r va l s ,  s t a r t i ng  a t  S  f ee t  dep th ,
obtai  ned as descr ibed above.



C,  Groundua te r  Samp l ing  P lans

The  we l i s  w i l l  be  deve loPed  by  t he  ba i l i ng  o f  wa te r  i n t o  d rums  un t i l  t he  wa te r
appears  to  be  reasonab ly  c lea r .  The  wa te r , s  c lea rness  w i  l l  be  de te rn ined
sub iec t i ve l y  as  ba i l l ng  p roceeds ,  t r / e l l s  v i l l  be  t es ted  {o r  sheen  and  f r ee
p roduc t  by  f i l l i ng  t he  f i r s t  ba l l e r  on l y  ha l f  f u l l .  Odo rs  w i l i  be  checked  {o r
nasa l l y ,  The  we l l s  r . r i  l l  be  samp led  as  pe r  p ra t t  consu l t i ng  company ' s  f , l on i t o r i ng
lde l  I  P ro toco l  o f  Ap r i l ,  1989  (Append ix  B ) .  A l l  so i l  and  g round . ra te r  samp les  to
be  submi t ted  fo r  ana lys i s  ! . r i  l l  be  immed ia te l f -  p laced  i n to  a  coo lec  n i t h  i ce  and
submi t ced  t o  a  S ta te  Ce r t i f i ed  Ana l y t i ca l  Labo ra to r y  f o l  I ow ing  cha in  o f  cus tooy
procedures for TPH as gasoi ine with BTXE dist inct ion using EpA mefhods
8015,/A020' /602. SamPles frorn W-1 and B-1 \ . ' i l  I  De addit ional)y anatyzed for total'  
o i l  and  g rease  ( r i r e thod  503d  &  e ) ,  TPH as  d iese l ,  ch lo r i na ted  hyd roca roons  us rng
EPA method 8010/601, pr io ir ty metals (  ICAP./AA),  and for pCBs. pcp, pNA, and
creosote using EPA method 8270.

Labora to ry  ana lyE ls  repo r t s  l r l l l  have  0v0c  da ta  on  the  repo r t  i t se l f ,  and
g round . /a te r  sanp les  w i l l  be  ana lyzed  $ r i t h  a  dup l i ca te  and  a  b lank .  pu rged  \ ra tec
w i l l  be  s to red  on  s i t e  i n  d rums  un t i l  l abo ra to r y  ana l yses  a re  ava i l ab le ,

The  l re l l s  w i l l  be  suFveyed  by  a  Reg is teced  Land  su rveyo r  t o  an  es tab l i shed
benchmark  to  ,01  fee t  accu racy .  I ca te r  l eve l  measuremeDts  w i l l  be  taken  as  pe r
P ra t t  Consu l t i ng  Co .  p ro toco l .

Chain of  custoiy docunentat ion shal l  acconpany every soi i  and ground\rater sample
f rom the  s i t e  t o  the  l abo ra to rv .

V .  S i t e  Sa fe t y

Pc io r  t o  co r rDencemen t  o f  i nves t i ga t i ve  ac t i v i t i es  each  day ,  a  s i t e  sa fe ty  nee t i ng
w i  l l  be  he ld  a t  t he  des igna ted  co f l nand  pos t  wh i ch  w i l l  be  a  veh i c l e  wh i ch  i s
P rox i rna l  t o  t he  work ing  a rea .  Dnergency  p rocedures  to  fo l  i ow  in  case  o f  f i r e  o r
seve re  i n ju ry  o r  exp los ion  w i l l  be  ou  i ned  a t  s i t e  sa fe ty  mee t ings .  The  naza rds
o f  t he  kno \ . rn  o r  suspec ted  chemica l s  on  s i t e  w i l l  be  exp la ined  a t  l hese  mee t ings ,
Leve l  D  p ro tec t i on  i s  t he  an t i c i pa ted  rnax inum anoun t  o f  p ro tec t i on  needed .  A
s i t e  sa fe t y  p l an  w i l l  be  on  s i t e  a t  a l l  t imes ,  a )ong  w i t h  a  map  wh i ch  w i l l  shou
the  l oca t i on  o f  nea rby  med i ca l  { ac i l i t i e s .  The  sa fe t y  p l an  w i l l  adhe re  t o  29
CFR,  Pa r t  1910 .120  ( i )

A  work ing  a rea  w i l l  be  es tab i i shed  w i th  ba r r i cades  and  warn ing  tape  to  de l i nea te
the zone where hardhats,  steel  toed shoes must be norn, and where unauthorrzeo
pe rsonne l  l r i l l  no t  be  a l l owed .

Dr i  l  i  i ng  w i  I  I  no t  be  conduc ted  du r ing  l i g rh tn ing  s to rms .  I f ,  du r i ng  d r i  I  I  i ng ,
p roduc t  odo rs  emana t ing  f con  the  ho le  a re  deemed  to  be  subs tan t i a l ,  d r i l l i ng
pe .sonne l  w i l l  wear  Tyvek  su l t s  and  rubber  g loves .  Resp i ra to rs  equ ipped  w i th
organic vapor cartr idges may be worn as wel l  under these dn i  I  I  i  ng 

-coni  
i  t  i  ons ,



REPORTING

A comp le te  repo r t  o f  me thods ,  f i nd ings ,  and  conc lus ions  w i l l  be  submi t ted  to  the
c l i en t  f o r  f o rwaad ing  to  a l l  app rop r ia te  agenc ies  r . r i t h in  30  days  o {  t he
comp le t i on  o f  t he  i nves t i ga t i on .  The  repo r t  w i l l  be  submi t ted  under  the  sea l  o f
a  qua i i f i ed ,  Ca l i f o rn l a -Reg i s te red  C i v i l  Eng inee r ,  l ' l r .  G reg  Bu rg  { *C35208 ) .  Mr .
Bu rg  has  l rnp l  i r nen ted  and  managed  dozens  o f  s i i e  i nves t i ga t i ons  foc  Aqua  Sc ience
Eng inee rs  i n  t he  l as t  2  yea rs .



Flgure I

Si te  Locat lon Map

Sl te  Locat ion

I
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I o

f rom Thoras Bros. ,  1988
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AI.AMEDA COUNTY
I{EALTH CAFE SERVICES

AGENCY
OAVIO J. KEARS, Aqency Okecror GF

OEPAFTMENT OF ENVIRCNMENTAL iiEALTH
Hazardous Matenals Proqram
80 Swafl Way. Rm. :00
Oakland. aA 94621
\ 4151  27L_4320

I tay  8 .  1989

SC"rz
SiLf/

Mr.  wa i te r  Qu ig ley
4662 Lockr :-dge Way
Castro VaLl.ey, CA 94546

RE: SOIL AND GROUNDWAfER CONTA]{INAfION, 2896 CASTRO vALiEY BLVD.,
CASTRO vA.LlEY: REQUEST 90R SITE ASSESSUENI

Dear l{r.  Quigley:

Our offrce has completed a revieu of several geotechnicaL reports and
EanK ciosure ciocumencs gener-lre. l  by uar:.ous c:nsu.:, : .3:1:s .  d:t : : :g f :rn
October 28, 1$5 to february 2, 1988, concerning the referenced
site. As was outl ined in the most recent report by Giles Engrneeri.ng
Assoc ia tes ,  Inc .  fo r  Quaker  S ta te  Mui t -Lube,  Inc .  o f  Sa l t  iake  C1- - : ' ,
U tah  and da ted  l 'ebruar1  2 ,  !988,  s ign i f i can t  so i l  con tan lna t ion  was
evidenced in several borings advanced during site explorat ion
activi t ies performed by th:s f irm. Prior reports by Geonomics, Inc.
and J l lA  Geotechn icaL Consu l tan ts ,  Inc . ,  da ted  June 30 ,  1987 and
October 28, L986, respectiveiT, confirm the presence of hydrocarbon
contarnlnation in soi.Ls associated wlth the fuel tank cl.uster atrd
waste oi l  tank. The referenced Geonomics, fnc. report was generated
fo l low ing  c losure  in  June 1987 o f  th ree  (3 )  fue l  and one (1 )  was te
oi1 underground storage lanks (UST). this report identi f ied ground-
water contarnination in the vicrnity of the 50oo-gal lon gasol ine tank.
Fur ther ,  so i l  samples  eo l lec ted  f ro rn  na t ive  so i l  be low the  waste  o i l
UST conta ined up  to  1 .6 t  (16 ,000 ppm)  o f  to ta l .  o i l  and  grease ( lOG)
and 5300 ppn of total petroleum hydrocarbons cbaracterized a6
gasoline (TPH-G). ?he waste oi l  UST was algo observed to suffer frcm
severe corroslon and mult iple holes. Contamination of this magniEude
(>  100 ppm)  is  re fe r red  to  as  a  "conf i rmed re lease"  by  rhe  Reg iona l
l{acer Quali ty Control Board - San Francisco tsay Region i i ' / i , icB ) .

Due to this site's "conf irrned release" status and the groundwater
contani[at ion already identi f ied at this site, addit i ,ona]. investi .-
gatlve rork must be performed to further define the extent of
vert ical and lateral impact upon groundwater and soi lE result ing frcn
the noted contanination. The informat j .on gatheled by this investiga-
t ion rnust be used to deternine 3n appropriate course of act ion to



Mr. I{alter Quigley
RE:  2896 Cast ro  Va i ley  BJ .vd .
Castro VaIley
Uay  8 ,  1989
Page 2 of 3

retnediate Ehe si ie. This site assessm€itt  shouLd bc cc:rduct- 'd, in
accordance with the RwQcB staff Reccmmendations for Init ial
Evaluaticn and In./est igation of Underground Tanks. The major
elements of such an investigation are summarized j .n the attached
Apperdix A.

In  o rder  to  p roceed w i th  the  s i te  inves t iga t ron ,  you  shou ld  ob ta ln
professional ser.r ices from a reputable engineering/geotechnical
consult ing f irm, The responsibi l i ty of your consultant is to submit
for review a proposal outl ining Flanned activi t ies pertLnent to
meeting the cri terla outl j .ned in this letter and the attached
Appendj.-.< A. Once the site asaessrnent has been comPleted, a technicaL
report sunmarizing site related actj ,vi t ies and coaclusions nust be
submitted to tbis off ice and RwqcB. ALI rePorts and proposals must
be subnitted under seal of a Calj . fornia-Cert i  f ied Engrneering
Geologlst,  Cal j . fornia-Registered Geologist,  or Calj . fornia-Registered
c iv i l  Eng ineer .

Th is  o f f i ce  w i l l  oversee the  s i te  assessm€nt  fo r  the  re fe renced s r te .
fhis oversr.ght wj. l . i  i r-rc:dde our. ieviei i  ai :d comment :n wc:l :  Fr:po=ef s,
and technicaL guidance on appropriate investj .gat j .ve approaches '  How-
Ever, the issuance of monitoring well  instal lat ion Pernj ' ts wi l l  be
through Zorle 7. The RIJQCB may choose to take over aE lead agencY j-f
i t  is determined fol lowing the site assessment that there has beEn a
substantial impact upon groundwater.

Please submit a Site Assessrnent progosal. within 30 days of the
recgipt of this letter. Accompanying this proposal must be a checlt
totalLing $831 to help defer the cost of our review of this Plan and
our oversight of the remediation Process. This check should be made
out to the county of Alarneda. A coPy of this proposal should also be
sent to the RwQcB (Attn: scott Hugenberger ) for their review.

Further, as l tas discussed Previously in a telepbone conversatlon
betneen yourself and Hr. scott seerY of this off ice several weelcs
ago, the storage of the waste oi l  UST in i ts current location, above-
giade on the east side of the stat lon bui lal ing, consti tutes a saf€Ey
hazard .  As  such,  i t  i s  in  v io la t ion  o f  Ehe UnLform F l re  code and
Calrfornia Hazardous Waste Laws to continue to al lou thi.s tank to
rena in  on-s i te .  fhere f  o , re ,  you  'nus t  p rcper .L ;  i : ' spcse : i  : : : : i  :3c ,k  3s
a  hazardous  waste  a i  a  l i cen ied  : :ea lnent .  sEcr3ge,  o r  C lsFosa l  ( lSD)
faci l i . ty. The tank must be accompanied by a Unl ' form Hazardous l{aste
Han i fes i .  Th is  ac t i v i t y  must  a lso  occur  u i th in  th i r ty  (30)  days  o f
your receiPt of this letter. You must provide a coPy to this offLce
of  the  man i fes t  used to  document  th is  tank 's  d isposa l .



ALAMEDA COUNTY
HEALTH CARE SEBVICES

AGENCY
DAVID J. KEARS, Diredor

Telephone Number (41S)

March 1, 1990

Ir{r. creg Gouvea

ii8. 
r;*TesEnsineers, rnc.

San Rarnon, CA 94583

RE: SOILIGROUNDWATEI
casriro_vaiii_^-.r woRKpLAN pRoposAl,, 2896 cAsTRo vALLEy BLVD.,

Dear ![r. Gouvea:

This tetter is in re

iiliii:H:. ;:siffi :, "{ii:::y:ii?iil:;::ii:ii",3;,'if, v,il6.tiit.,."
:i:::k"l;i,*,:", ti:lii' iirll il",*f :":1":f .: i!:;**"ff i."
satisfactio;_;;^;hi: llirj!].""rns isiues are resorvea io-.ir,"

t' 
llirlililll*a$^t::posars Dusr be :ubr+!!"d under sear or a
fiff$r*"l*::gi5i::::'3?iii, "#i;j.iit;;,fliiiffi 

rii:s..._
2) Based upon roc-ar-topography and surface water drainadFpatterns within_ the- cistio.vuri"i.ou"in, the approxifrategroundwater rtow_-direcii;; i;-.;i"suned to be to the southor southwest, 

l :w:fds-crriu_"[ialr i i ."x. rherefore, i t isrecommended .h::_!h". r". i [ iJrl.6t"i.opo""a nonitorinq werrMw-1 be *"".d 
:!lf?xirnat"iv-islio'599t t-o_ the south6ast frornjff ffiffi:f j:,::Si"", rrl"-Jiii prace r{w_r within lo_reet

;;li:,iTlilin:ii{:;f "!t"*i;#*r*iti=iji;$iii.T{"



Ur. Greq Gouvea
nf: ze96 Castro Valley BIvd'
lr{arch l, 1990
Page 2 of 3

3 )

concerns about potential contaminant -rnigration in the

;i ; ; ; i i ;"- ;e tnl orieinit  tocation of pronosed Mw-l can be

resolved through 
"a"li"!itil-;;-; 

aaaitiLnar borins in this

area. Following cornpietion of the current phase of .lrork and

deternination of tne-iti"ii gt"""detater flow direction'

;;;iir;;;i-welrs,/borinss mav be required;

All borings gg! cornpleted as wells shorrld be advanced to

;i;=l-;;'1"dGEer,-lt-i tittit"t' As indicated in the

January 10 proposar, 
-""i1 

samPles fron all borings should be

""ii."i.a 
at s--foot intervals-' Additionar sanples are

;;ili;;-"; anv sisnificant chans?: il .litholos"v 
or zones

where field ="r""rrrrt-i"Et"iq"""-identify auger cuttings

which apPear rrhotrr i

Descr ibene thods fo r f reeproduc tmeasurement ,and .obser - .
vation of sheen a.taToi- 

"aoi 
' This topic was not discussed

i;-th; ieferenced p-rait con"urting conpany nonitoring

protocol ( Appendix B) t

consistant with RWQCB guidel ines, soi l .  sanples coLlected

;;;;-Mw-i and other i"ii"g" in proxinitv to the-forner-iraste

oil tank pit, as wefi ii iater sanples coll-ected fron Mw-L

after developnent, should also be analyzed for: TPH-D'

oriori tv metals (rd;/AAt ;  PcB, .PcP,- -PNA and creosote (EPA

i l l i i3i""ti6i.--rri.=" t"it= """'in 
addition to TPH-G' roc

(Uethod 5O3 A/D a ul and clHc (Uethod 8010/601) analyses

;;;;;"i;-"it"a-i"'tt'i" 959n9i1r: -T1*h"r' be certain
that the methocl osea-ioi ipn^-eZo detection is that outlined

by the LUFT progra.-tEiTfrpt,. ind provide a discussion of

aiplicable pieservation techniques ;

Please be certain that the proposed site safety Plan ^adheres
i i- i i ia!ir";;-;;;"#i;a unaLr 

-Part 
lelo'120 (i)(2) of 2e cFR'

Provlde assurance that wells will be constructed under appro-

priate Zor:.e 7 Permits t

4 )

s)

o ,

7 l



Ur. Greg Gouvea
nE: 2896 Casro val leY Blvd.
Harch 1, 1990
Page 3 of 3

Please subnit, in a tirnely fashion, a response whictr adequately

addresses the previou= fi'.t of itetns ' This subrnittal nay be in the

form of an addendurn io ttt" January 10 proposal ' AdditionallY'

;i";=;-;;.;;-;6i;- ;f arl reports,.prop-osars and adden!1-to the

irwece (lttn: Lester r"iaffil , incruii-nq Lhe January 10 Proposal'

should you have any guestions, please cal l  me at 4L5/27L-432o'

sincerel

o.
ous iiil.i"r= speciarist

SOS:man

cc: Rafat A. Shahid, Assistant Agency Director' Atameda County
Department of Environrnental Health

Lester Feldman, RWQCB
Howard Hatayama, DHS
ltike Hood, alaneda county Building and InsPection Departnent
Bob Bohman, castro val'ley Fire Dept'
cii .r"ttsen, afaneaa c"""ty Distri-ct Attorney ' consumer and

Environmental Protection Division
Dan Dineen, Lakeshore Financial
Fi les



'. ttl
.Lrl]!cc^t|ou.

drtttpb.4 C ttool

Mr. Dcnnfu lladc
Bal,talion Chicf
9gltro Valley Flro Pr.otoction Dlctrlct
20336 Scn Miguol Awcnuc
Cerlro Valloy, CA 945{6

Junc 30r 198?

(ror) tt+rrta

Dcar Chlct l9adc:

Thc altacbcd r.port dcscrr-b^e^g- thc aoil rauplrng and laboratory tcat rceuttr rora tank .rcmoval proj€ct at 2896 Caatro veU-o-y-riivJ., 
-e""i;-i.ii"y] -oi. 

trr. r..,fraooval rork vas perlorrood on Juno f6, 
-f 

g-g?.

l?--you havo any qucetlonr aftar roadin5' thc rcport, pteaao fool froo to c.glt ourofficc.

Sinccrcly,

@.J/Uit
Frank F. Snlth
Gcologiet

Bncloaurc

eonomlcs

lxvrtoxrErt^t 3ttvtct3 OM3tOta

Criotirtr 'Crtln*h, 
G.€lo1to



Junc 30, lg&l
_i'

. soil sqli.t naPoFt _ Bndcrgrouod storato tank,

Sitc address: 2896 Castro Valley Blvd., Cartro yalloy. CA

&ilt :l:
lm ltrc.l llDcoa AE!u.
Crnpbc4 Gt t30l

Tvpc of work perfomedl Soil ealplce tattoo for
rcuoval of under6touad

!, plsCr 6/L6/87

Nrraber of tanltr reaoved: 4

Sanole I Depth ( ft )

TPl4?A-t I l .0

rPl4?A-2 l l .0

A: 10,000 gal.,  gasol inc, f iberr laca. 12,
B: ?,999 S.l . ,  gaaoliac, umrappcd ctccl.  l2t
C: 5,000 ga!.,  gasol in€, unrr i iea ctcel.  lZ,
Dt 300 gal.,  rasta oi l ,  unrr-alpcd ctcoi,  5'

Soi l  aanples:

Note: The watcr table ras cncountercd at ll.0 ft, approxiuately I foot,abovcthc bottou of cach of thc thrcc largc tarkr. Iti,";'a;i;4,-i'h"Lioro, tocollect. aoil aarples froo native coll a4lacent to- botfi 
-eoa"lr-iiidi' 

t*t",iruediatclv abovc thc rrctor tabrc. a ahicn r' ito..i"g o" tli ililii- of thonatcr.in the vicioity of^ tanlt C. Tlrerc rra.s rhccn on tf,c ruriicc oi-ihc ratcr in
l[^yi:i:ill:l,fTI B, but tccc thaD thar near tank c. rh;-I; lopocitcr.rpres Herc corrected at-the request of castro volloy Firc lteparGci.,t B"ttolionChief, 0ennis tlade.

laboratorT tcet Ing during
.tora8€ tankr.

Natlvc roil ar.lircent to fill edlLlS!!_U.

Pa{c I of 3
(.orl t?+fl ra

TPl4?B-l l l .0

rPl4?B-z l l .0

rPl4?c-l  l l .0

TPl47c-2  I l .0

Scq attachcd Sitc ltn

accnt to f i l l  ond of tonk A.

GcobSlrb Erdnertlna G.olodrt



'_1':i

rl4?D ?.0

t?l,f7B

rPl4?f t/a

Pagc 2 of 3

Thorc rrac garollnecoakcd
connocted to tho fill

abovc bottor, othcnrico

Condltion of tankr:

I  Pl4?A-l

r"I4?A-2

TP147B-I

TPl478-2

AI
B !

Good coqditiou, oo holcr obacrved.
s6o nut and pittin6 but no holcl onrcned.

li::r:."* 
thc vapor riacovery linc rhlch rrar

C: Sac nret.notcd at naterlhcr appffi. onc footgood coodlt iol.

-it:

D! YcrT nrsted aod corrodcd. lfultiple holca obeorvcd.

Thc backfilt coil fros
. lluch of lt rnc"."ina-r;; 

-iifiltiil'iliiT:;i= 
tH'::i:f

:-dl* 3-!"1 no . not iccab I e p.t."t",-'iG.. -' 
i.*i;

tt
t? l t l?B-I ,  C-1, and C-2
clcy_ . _Sarpleo tpl4?A- l. A-2'

:::j.T* :. :l:{*_9:tI"r"i,r oaor. . i?,;i. iFiitil iil' ;.i;"ii: lll.l-i r rtank, rar etainid 
"ira ma , 

""o"p"" 
i eil'friaillrbon odor.

Laboratory resulta: (lab report attached)

Sannlc lft.uber Tcsted for: Test rcault l
1ug7g = ppr)
(ug/k6 = ppb)

UT
--I-
--i'-

U
tl

T--
_u -_

U

_u

It
-T-

P_t ![_ lr.lrocsrt on c (ra-q"lfn")
!entenG



bbor.torv r.rult. (Continqcd) :

TPl4?c- I

tPt47c-2

FI4?D

?PI47E

1?t4?t

t U : nro colround Haa

(Aav. 5/20/8t)

re
-
ffi

PaSc 3 of 3

-$-
_-iil-
-i'--

re !oo,.o ror
- - -T .T ; ; H.: oo.

1 . 4  D q

*8t8#

2?o e*

#
16.0 r'r,n

tr I t|rr

lr|alyt.d for but mr not d.t.ct.d.

w



GC/M3 SPECt LtStS
€IMnCNMEMAL . A]|ArYnCiL Stn!1crs

2-54 alElio Dnn/: . SAN rsE Cl95l | | . {,to!) 6:e I tJi.

J u n e  2 6 ,  t 9 E z
I , to rk  Order  umber  8  ?0606 l
D a t r  R e c e l v e d  6 / L 7 / 5 7
pO No.  NA

Frank  S i t i  th
Geonon lca  Inc .
1 O O  t l .  R l n s o n  A v a .  t 2 l 2
Canpbe l . l ,  CA 9 tOO8

Nlne so l f  saDp l r r  r {e .e  r .cc lved  fo r  ana lys is .  seven lo r  to ta l  vo la t l lahydrocarbon!  and BrX by  gC rnd  two fo r  io l i i i i i ' i ya roc . r rbo . rs ,  to ta lex t rac tab le  hydrocarbo is  'and  
t ,a3 te  

" i i  
uy -c - -Jn i  cc / t ts  us tng  th*lo l lo t { lng  EpA t l c thod(s l  :

ANAMETRIX I .D .

8 ? 0 6 0 6 1 - o t

_ 0 4

-08
_09

sA!,fte I. D.

T P t I T - A I

B 1
B 2
c l
c 2
D

r'rETsOO ( s )

8 :  {  0 , /  3  5  50 , /  503 l \

82 {0 / r35  5O / ' 5  O3 . \

a
RESULTS

See enc losed da ta  sheets ,  Forns  l_ t

EXTRA COMPOU DS

see cnc losed da ta  sheet .  ForE {_L

qUALITY ASSURAIICE REPORTS

See rnc los"d  da ta  sheet ,  Forn  5_2,

- I f  therc  l s  any  oorc  tha t  i {e  can do ,
ro r  u6 tng  ANAMETRIX.  INC.

S i n c e r e l y ,
/ --.\

r  \ . /  / l  Y l
\ l&\.L ,J*.J,rr =_rr-
Paul 6owan
cClMS Supe.v l  so  r

PBG/qp

t h r u  2 - 1 2

P leasc  g l vc  u !  i  ca l l .  T l r J t r k  y i l l



-Ditc sanpled
Datc  cx t rac ted
Datc  ana lyz .d
Helght cxttactcd

6-  16-s?
NA
6-  l9 -8?
NA

Supe rv 16 o r
Date releaeed

Fu-
6-  26-8?

cAs l} Conpound Nanc

Dat .
L lu l  t
(uE/cl  (uc/c l

7  t -43 -2
108 -88 -3

Benzene
To luene
Tota l  xy lenes
Gaso l  l  ne
Dlcsel /  9laste Ol I
To ta l  O l l  &  Grease

o.2
o.2
o.2
to
10
30

U
u
U
u
NR
NR

For  repor t ing  purposes ,  the  fo l low lng  qua l l f le rs  (e )  a re  used:
+  :  A  va lue  grea ter  than or  equa l  to  the  ne thod de tec t lon  I ln l t
U : The conpound was analyzed for but was not detected,
NR:  Not  reques ted ,

Forn  2 -1 .

ORGANIC

Sanp le  I .D .  l
Ma t r i x  :
Da tc  samp led  :
Da te  ex t rac ted  :
Date analyzed :
He igh t  ex t rac ted  :

cAs f

ANALYSIS DATA SHEEI -  HYDROCARBON CO}IPOUNDS

TPl4? -41  SPIKE t  RECOVERY Ana tne t r l x  LD .  :  OZOGOGt  o l
SOIL  Ana lys t  :
6 - f  5 -87  Supc rv . l so r  :  l l r  r
NA  Da te  re leased  :  6 -26 -8?
6-22-87
NA

Compound l{ame

Det .
L ln l  t
tug/s)  (us/g)  a

7  L -43 -2
10  8 -  I 8 -3

Benzene
loluene
total Xylenes
Gasol Ine
Dlcsel . /  t{aste Ol I
To ta l  O l l  &  c rease

o.2
o.2
o.2
10
10
30

NR
NR
ilR
+
l{R
NR

9?t

For  r .# r .o r t lng  purposes ,  the  fo l low lng  qua l t f  te rs  (e )  a re  used:
.  +  :  A  va lue  g rea te r  than  o r .equa l  to  the  De thod  de tec t lon  l l rn t t ,

U : Tbe compound wis analyzed for but was not detccted.

Forn  2 -2 .

l {R :  Not reques ted .



-Sanp t rc  t .D .
Mat r ix
Dats sanplcd
Datc  cx t rac tcd
Date analyzcd
Welght  ex t rac tcd

:  TP l , {? -A2
:  SOIL
:6 -16 -87
: llA
:6 -19 -87
: IJA

Ananotr lx  f  .D.
Analyst
Suparv t ao r
Datc  re leaeed

8?06061 -O2
r;
t.rrJ'
6 -  26 -8?

Dct .  I
cAs , cornpound Nane ?ili;, tugzg) q I

1o8-sg-3 l ro luene i  o. t  i  i  ;to ta l  ,xy lenes i  o ,z  i  i  ;Gasoltne i  ro i  iuDiesel  /  waste ot l  i  ro i  i  l rnrotalol f&Grease iso i  i i i i

For  repor t lng  purposes ,  the_ fo l low lng  qua l l f ie rs  (Q)  a re  used:+  :  A  va luc  grea ter  than or  cquaf  to  t r re  ne i i6a-ae tec t ron  l tmr t ,U_: ?he conpound -was analyzed for but lras not detected.l{R : l{ot regues ted .

ForE  2 -3 .

ORGANIC ANALYSIS DATA SHEET -

Sanp le  I .D .  :  Tp l4? -B l
Ma t r i x  :  SOfL
Da te  sa rnp led  :  6 -  f  6 -8?
Da te  ex t rac ted  :  NA
Date  ana lyzed  :  6 -19 -g?
We lgh t  ex t rac ted  :  NA

HYDROCARBON COMPOUHDS

Anarnet r l x  f  .D .
Analys t
Supe rv t  so r
Date  re leased

8706061 :o3
c){ {
5rrf
6 -26 -8?

For  repor t lng  pu lposes l  th : .  fo l low lng  qua l l f le rs  (e )  a re  used:
_l  '  l_value g leater  than-or ,eqia i  t "  i t . - i . i i la- i i te" t ron I rnrr .
I l - ,  Ihg conpound-was analyzed for  but  was , ro i -J" i i " t .a.NR: Not reques ted

Det .  I
Ltn l t  iCAS # Compound Narne tugr,g) (ug/Sl .  a i_ - - : _ _ - _ _ : _ : _ _ _ _ - _  _

l ? r -43-2  lBenzene
l ro8-ss-3 t rotuene |  9 '?  I  lu  I
I  r  I  o .2  |  |  u  irotalxytencs io: t  i  i ;Gaso l l ne  |  |  v

I  10 |  tuDlesel /wasteort  i  io i  in^rotalol l&crease iao i  i i ln

ForE 2 -a .



sa i i ^ .  t .D .
- t ta r lx

Dic 3aBPrCCr
te  cx t rac ted

;Ltc analyzed
weigh t  ex t rac ted

?P 1a?-82
solL
6-  16 -8?
NA
6-22-fJ7
NA

An. jL€ .x  t .D .
Ana I ys*t
Supe rv I  ao r
Datc  re l  eased

870606r -Or
14
5tr
6 -  26 -8?

cAs t Coopound Nane

Dct .
L tn t  t
(ug/g l  {ug/s)

7  7 -43 -2
108 -88 -3

Benzene
lo I uene
Total Xylenes
Gaso I tnc
Dlese l  /  Waste  Ot l
?o ta l  O l l  &  Grease

o.2
o.2
o,2
to
10
30

u
U
U
u
NR
NR

For  repor t ing  purposes ,  the  fo l low lng  qua l l f le rs  (Q l  a re  used:
+  :  A  va luc  grea ter  than or  equa l  to  the  method de tec t lo r r  l l rn t t
U : The compound was analyzed for but was not <letectct l  .
NR : llo t reques ted .

Form 2 -5 .

ORGANI C

Samp le  I .D .  :
Ma t r l x  :
Da te  sanp led  a  :
Da te  ex t rac ted  :
Da te  ana lyzed  l
We igh t  ex t l ac ted  i

ANALYSIS DATA SHEET

TP147 -C1
SOIL
6 -  I  6 -s7
t{A
6-22-87
HA

-  HYDROCARBON COI{POUNDS

Anamet r l x  I .D .  :
Ana lys t  :
Superv lsor  :
Date  re leased :

8?0606 l  -  r ' 15

F,, '
6 -?  6 -6?

cAs * Compound NaDe (ug /g l a

Det .
L tn l  t
(  us /g  )

o.2
o.2
o.2
lo
t0
30

For  repor t ing  purposes ,  the  fo l low lng  qua l l f te rs  (Qt  a re  usL ,d :
+  :  A  varue  grea ter  than or  legua l  to  thc  ne thod dc t r - .c t to '  I  ln r l t
U : The conpound was ana.lyzed for but was not detectcd.
NR:  Not  reques ted .

7  L -43 -2
108 -88 -3

Benzene
To I uene
Tota l  Xy lenes
Gaso l  ine
D iese l  /  Was te  O l l
To ta l  O i l  &  Grease

tt
tt
U
u
NR
NF

Forn  2-6 .



! e - . r - e  - ' -

-! tatr 1x
DatG satnpled
Date  ex t rac ted
Date analYzed
gfclght cxtracted

SOIL
6 -16 -8?
NA
6-22-57
NA

Analys t
Superv t aor
Data rc lcased

gIr

F.f
6 -26 -8?

CAS rs Compound Nane

DGt .
L ln l  t
( us/s ) ( us/g I

7t -43-2  .
108-88-3

Benzene
fo I uene
Tota l  Xy lenes
Gaso l  lne
Dlesc l  /  Waste  Ol l
To ta l  O l l  &  Glease

o.2
o.2
o.2
lo
lo
30

U
+
+
+
HR
NR

o.2
2.2
too

For  repor t ing  purposes ,  the  fo l low lng  gua l l f le rs  (Q!  a re  used:
+  3  A  va lue  grea ter  than or  equa l  to  the  Bethod de tec t lon  l in l t
U : The cornpound was analyzed for but was not detected.
NR:  Not  reques ted .

ForD 2 -? .

ORGANIC ANALYSIS DATA SHEET
a

- HYDROCARBON COI*IPOUNDS

Sanp le  l .D .
Mat r l x
Date  sanp led
.Date  ex t  rac  ted
Date  ana lyzed
weigh t  ex t rac ted

:  TP l  t l ? -C2
:  SOfL
:  5 -  l 6 -€7
:NA
:6 -22 -87
: t{A

DUPLICATE Anauct r lx  I .D.
Analyst
supervl sor
Datc  re  I  cased

8?06051-O6
.f) \
Fri-
6 -26-8?

cAs f Conpound Name

Det .
L lu t  t
( ug/c I ( ug,/,J I

?1 - {3 -2
108-88-3

B enzene
To luene
To ta l  Xy lenes
Gaso l l ne
D lese l  /  Was te  O l l
To ta l  O l l  &  Gr€ase

o.2
o.2
0.2
lo
to
30

u
+
+
+
NR
NR

o.2
5.9
135

For  repor t ing  purposes ,  the  fo l low lng  qua l l ( le rs  (Q)  . l r ( .  us ( 'd :
+  :  A  va lue  grea ter  than or  equa l  to  thc  rue thod de tcc t lon  l la r l t .
U : The conpound was analyzed for but was not dctccterl  .

s  NR:  Not  reques ted .

Forn  2-8 .



Sa$Plc  I .D .  :
-Het r l x  i

Datc sanPled :
Datc  cx t rac ted  :
Date analYzcd :
wc lgh t  .x t rac ted  :

TPI4? -D
SOIL
6 -16 -8?
6 -16 -87
6 -  19 -87
30g

Ananet r l x  f  .D
Anal,ya t
Supervl aor
Datc  rc lcased

.8r1o.ooat 
-oz

su
6 -26 -6?

CAS # Conpound Nane

Det .
L tb l  t
(uC/gl  (us/c)

71 -43 -2
108 -88 -3

Benzene
Toluene
Total Xylenes
casol lne
Diese l  /  ! {as te  OL l
Tota l  O l l  &  c rease

o.2
o.2
o.2
to
to
3o

NR
NR
t{R
t{R
+
+

5300
t  6000

For  repor t lng  purposes ,  the  fo l low lng  gua l l f l c ra  (e l  a re  usedr
+  :  A  va luc  grea ter  than or  equa l  to  the  ne thod de tec t ton  l ln l t
U : The conpound was analyzed for but was not detccted.
NRi  } {o t  reques ted .

Foru  2-9 .

ORGANTC ANALYSIS DATA SHEET

Sanp le  I .D .  :  TP l47 -D  DUPL ICATE
MATTIX  :  SOIL
Da te  sa rnp led  :  6 -16 -8?
Da te  cx t rac ted  :  6 -  l 8 -8?
Da te  ana lyzed  :  6 -19 -8?
9{e lgh t  ex t rac ted  :  3O g f

-  HYDROCARBON COMNOUNDS

Ananet r l x  I .D .
Analys t
Superv lsor  +
Datc  re leased

: oj9reoe t -o';

r  FtJ '
:  6 -26 -67

For  repor t lng  purposes ,  the  fo l low lng  qua l l f te rs  (Q)  a re  used:
+  :  A  va luc  grea ter  than or 'equa l .  to  the  rne thod de tec t ron  l rmt t
U : The compound was analyzed for but wae not detected.
NR:  Not  reques  ted .

Det .
L lD l  t

CAS f  Compound Nane (ug /g l  (uS/S l  q

?1- '13 -2  lBenzene  t  O .2  |  |  t {R
108-88-3 lTo luene i  o .z  i  inn

Tota l  xy lenes  I  O .2  i  t l t | n
Gasol lne I  ro i  t rn
Dlese l  /  was te  O l l  I  tO  i  OSOO |  +
Tota1 o l l  &  Grease |  30 i  reooo i  +

For t !  2 - lO .



Datc  sanPled  :  6 -  f  6 -87
Date  ana lYzed :  6 -23-E?

; t d $ . y f  c  .  ' v .

l,lat r tx :  SOIL

cAs 13

Anrl,Y3t ! h{
Suociv l. aor : fij
Daic  rc lcascd :  6-26-8?

Dl tu t lon  :  1 :1O

Conpound l{anc

Dct .
L lu l t
(ug /kg)  (ug /kg l

7 { -8? -3
74 -83 -9
?  5  -01 - {
?  5 -OO-3
7  5 -09 -2
67 -64 -1
?9 -69 -4
?5-r5-O
?5-35- {
75-34-3
156-60-5
156-59-2
5?-66-3
?6-13- t
10?-06-2
78-93. , :3
?1-55-6
56-23-5
108-05-4
75-27-4
?8-87-5
r  oo61-O2-6
?9-O1-5
124-48-1
?*o0-5
7 t- 43-2
looSr -o1-5
110-?5-8
75-25-2
591 -78 -6
to8 - l o -1
l 2? -18 - r l
?9 -3 { -5
I08 -88 -3
108  -90 -  7
l  OO-{ I  - ,0
too- {2-3

54: . -?3-1
95-50-1
106-46-?

u

u
u
U
u
U
u
u
U
u
U
U
u
U
u
U
U
U
U
U
tt
U
U
U
+
U
U
U
U
Ll
U
u
+
U
+
u
{
U
U
u

a

I

I

IF
t

.  Chloronethanc

. BroDoEethane
t  v iny t  Ch lor lde
. Chloroethane
r Methylene Chlorlde
. tAcetone
. Tr I  chl oro ( luorone thane
' 'Carbondl sul t  lda
I  l ,  1 -D I  ch lo roe  thene
r I  ,  l -Dlchloroethane

Trans- t  ,  2-Dlchloroethene
Cls -1 ,  2 -D lch lo roe thcne
ch loro forn
Tr ich lo ro t r i  f  luoroe thane
1 ,2 -D lch lo roe thane

..2-Butanone
'  1 ,  1 ,  1 -T r  I  ch  I  o roe  thane
'  Carbon Tet rach lo r ide
t  tv iny l  Aceta te
t Bromodichlorooethane
r  1 ,2 -D lch lo roProPane
r  Trans-1 .  3 -D lch lo roproPene
'T r Ich lg roe t l rene
I D l  brooochl orome thane
.  t ,  1 ,2 -Tr l , ch lo roc thane
. Benzene
I  c l s -1 .  3 -D lch lo roProPene
'  2 -Ch lo roe thy l v inY le the r
.  B romofo ra
r t  2 -Hexanone
t  |  { -Me thy l  -2 -Pen tanone
I Te t  rachl  oroe t  hene
I  l ,  1 ,  2 ,  2 -Te t rach lo roe thane
.  Toluene
. Chlorobenzene
r  E thy lbenzene
. r s tyrenc
r 'To ta l  Ny lenes
t  1 , 3 -D l ch loEobenzene
I I  ,  2-Dl chl  orobenzene
'  1 , l -D i ch lo roben :ene

?o
?o
70
?0
20
!00
20
20 .
20
20
20
20
20
20
20
.nn

20
20
100
20
20
20
20
20
20
20
20
20
20
100
:,oo
20
20
20
20
eo
20
20
20
20
20

220

90

300

1500

.  A  62a/A24o approved cornpound (Federa l  Reg ls te r ,  ro /26 /B{ )

"  A  conpound on  the  U.S.  EPA CLP l lazardous  Substunce L ts t  ( l l s l )
I  A corpound added by Ananetr lx, Inc.

For  rcpor t lng  PurPoses ,  the  fo l low lng  qua l l f le ro  (Q l  a re  used:
+  : -A  va lue-gr la tc r  than or  equa l  to  thc  Eethod de tec t lon  l ln t t .

i  U : The conpound was analyzed for bqt Hrs not detcctcd.

ForE  l -1 .



sirnplc I . D.
-Fatrlx

Date sanplcd
Analyzed VoA
Analyzed SV

:  ?P1 l? -D
:  SOIL
:  6 -16-87
:  6 -25-8?
: lfA

1 :  l 0  D ILUT ION Anaaet r l . t  I .D .
Analyst
Superv l6o r
Dat: Rclcased

:  8?O6O5 l -O?
: t - l l
, f'tj
r  6 -26-87

cAs # Scant Vo la t l , le  Frac t lon
Goupound llane

lDe t .
lL tu r t t
I  ppb Ppb

_ 1- 2

3
4
5
6
7

9
ro

10?-83-5
594-82-1
111-84-2
124-18-5
s  2  6 -?3-8
I  r  20 -21-4

CAS '

181
319
825

1090
r  20 t
1338

50
50
50
50
50
50
50
50
50
50

2 -me t hy I pen tane
2 ,  2 ,  3 ,  3 - te t raDethy fbu tane
nonane
decane
1,  2 ,  3 - t r lne thy lbenzene
undecane

Scan#
De t .
L ln l  t

ppb
Sera l vo la t l  l e  F rac t  t on

Conpound Nane

600
, l {o
630

I  {00
I  loo

? lo

Fptt

1
2
2

o
7
8
9

10
11
t2
! a

15
16
t7
I A

19
20

10
10
r0
10
10
10
lo
lo
lo
lo
10
lo
lo
t0
10
10
lo
l0
10
t0

Tenta t lve ly  ldent l f led  conpounds are  s rgnr f rcant  chromntographrc  p . , . . rks
. (T tcs)  o ther  than pr lo r l t y  po l lu tan ts .  i rc  spec t ra  r re  conpared v r t th
ent r ies  ln  the  Nat rona l  Bureau o f  S tandards  nass  apec t ra i  l rb rary .
Ident l f t ca t lon  ls  nade by  fo l low lng  US EpA gu lde l lne i  and acceptan ie
cr i te r ia '  t rcs  a re  guant l ta ted  by  u i rng  the  ar ia  o f  t i r c  neares t  tn t ! . rn . rs tandard  and assun lng  a  resposr 'e  f i c to r  - f  one ( r ) .  va lucs  ca lcu l . r tc r r  a rESTIMATES ONLY.

For r !  { - t .



-  i anp le  I .D .
- lrlatr t x

Deta sanplcd
Dt tG cx t rac t .d
Dqte analyzcd
Wclgh t  €x t rac t rd

lP1a7-E
SOIL
6- r6 -8?
tfA
6-22-87
!rA

Ananet r lx  I .  D.
Analyet
Supervt eor
Datc  rc  lcascd

:  87O6O6: s,;
:  6 -26 -8

l -o

7

cAs t Conpound llane

Det .
L ln l  t
(ug /g )  (ug /g )

7 l -43-2
108-88-3

Benzene
To luene
Total Xylenes
Gasol lne
Dlesel , /  l {aste Ol I
To ta l  O l l  &  c rease

o,2
o.2
o.2
lo
r0
30

U

+
+
lfR
NR

l . l
15

For  repor t ing  purposes ,  the  fo l low ing  qua l l f i e rs  (e l  a re  used :
+  :  A  va lue  grea ter  than or  equa l  to  the  ne thod de tec t lon  l imt t .
U : The conpound was analyzed tor but was not detected,
l {R :  Not  reques  ted .

ORGANIC

Samp le  LD ,  :
Ma t r i x  :
Da te  samp led  . ,
Da te  ex t rac ted  ' ,

Date analyzed :
! {e j ,ght extracted :

Fo r t n  2 - l l .

ANALYSTS DATA SHEET

TP1{? -P
SOIL
6 -16 -8?
6 -  t  8 -8?
6-22-e7
3og

- HYDROCARBON COIIIOUNDS

An3|ne t r l x  I  .  D .
Ana lys t
Superv isor
Date  re leased

6 7 O ( ' O  r r  1 - O

Fu'
6 -26 -87

cAs r Cornpound Name

Det .
L tn l  t
(ug /g )  (uc /g )

7  t -43-2
108-  I8 -  3

Benzene
To luene
total Xytenes
Gaso I I  ne
Dlese l  , /  Has te  O l  l
To ta l  O l l  &  Grease

o,2
o.2
o.2
10
10
30

NN
NF
NN
l{R
+
+

2  900
Ttoo

For  repor t lng  purposes ,  the  fo l lowtng qua l l f le rs  (Q l  o te  used:
+  :  A  va lue  grea ter  than or .equa l  to  t t re  ne thod dc tec t lon  l l rn l t
U : The conpound was analyzed for but xas not det(:cted.
NR:  l {o t  reques ted .

ForD  2 -12 .



Sanp le  I .  D .
-. ltlatrlx

Datc canpled
D.ta analyzed
Dt  lu t  lon

cAs t

u : the conpound was anatyzea'ior u".-ii l"' i lt"ot.t::::::

:  TP1r l? -F
:  SOIL
:6 -16 -8?
:  6 -25 -87
: NONE

Conpound Nane

?4-87-3  l .  Ch lo ronethane 
|  7  I  I  U

11-93-9  l .  Bromoloe thane
l:-91-1 i ' i i;;;chrorlde I i i l;i t -99-3 l r  chloroet t rane
i : -9?-? i . i l . i ivr."echlortde I  ? |  lu
57-64-1 i . . ; ; ; l ; r , ,  |  ' l  I  t  u
?s-6e-4 i .  i ; r ; ; iorof luorouethane 

i  
t ;  

i  i  $
1l -11-O l . ' carbondtsut fJde
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.  
SOIL VOLATILE,/SEMIVOLA?ILE

AI{AMETRIX WORKORDERT : g?OGO6t
CLfEN? PROJECTT :  3OB-Tpt|?

SURROGATE RECOVERY SUMHARY

SUPERVISoR : [$
ANALYS? , \ ry

I s sAtrrpl,E rD vol voz VO3 At A2 A3 Bt{l Bt{2 8N3 TOTAL
-  |  (DcE) (roL) (8iB) (  2Fp) ( i i r )  ( iept  tuszl  (FBHI (rpn) our
- lo1  tP- r4?-D tO3 1o9 r13 oI  02 TP-1{ I?-F 9? 96 ?9 ol03
lo{
lo5
l05
lo?
loe
los
110
111
112
113
l14
115
116
l r7
l18
119
120
121
122
123
124
125
126
127-  l28
129
130

ANAII{ETRIX PERCENT RECOVERY LIHI?S
(generated f lon sanple data )

vor  (DcE)
vo2 (  ToL)
vo3 (BFB)

A1  (  28P)
A2  (PHL)
A3  ( rBP)
8N t  (NBZ)
BN2 (FBH)
Blr3 ( TPsl

8a-125 t
?€-  r  30 r
?o-Mt

24-82 t
27-9 { t
3 l - l l 8 t
21-?5 t
29-8? t
3 t -12? t

I ,  2-D ICHLOROETHANE-D{
TOLUENE-D8
{-BROMOFLUOROBENZENE

2-FLUOROPHENOL
PIIEITIOL-D5
2 ,4 ,  6 -TRIBROMOPHENOL
IIIITROBENZEilE.DS
2.FLUOROBIPTIENYL
TERPIIEI'[L-Dr {
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JnoGeolechnicol consullonls. Inc. 
a ?/ c| o-a 

. . .'6J ,,
22654 WotlrnsStr6€r . Hoywofd. Cohtoln|o 9454t r fztt5158Z-t630

7Os Tooc 2Lc''/L. ( - r i '  )  )  l , r+n  l t  ^  i .  , J  /
!  < . t .  I

?f{q{- PEoJect  No.
October 28,

Total Volatlle Total E*tractableHvdrocarbons ( pt)rn) Hvdrocarbons ( ppm)

Hoso.d l) E(xbw p t
ra r\tF

n86078-A28E{
1986

Mr. Dick Bigelow
20555 Redwood Road
castro Valley, Callfornla 91546

S1IBJECT: Underground Tests
Sotl Sanpllng and Hydrocarbon Testlng2896 Castro Valley ioulevard,
castro valley, call,fornla

Dear Mr. Bigelow:

rn acdordance wr-th our. agreement, *,e have^ obtalned a sorl sarnple forhvdrocarbon restlnq adJaient t"-6..i or the-ioui-J*r.ii"g under-ground storage tanis ai the-auJve-ieferenced slte. Three tankscontain gasollne and one Un)( contafis waste oll.
The site was sampled uslng a nroblle drl l l  r l9 on Septernber 25, 19gG.we obralned the ioir 

"ar.pi." 
ii".-in!'approxrrnate rever ot thebottom of the ranks at tiur rocalJiii rniic.G-;"-;il-srr" sk.t"h,FlEure 1. The Ioos of the f;G;;;fi9s.are lnclud,ed as Flgrures 2

:liiiil*t. 
petroitun oaois-weie;;:1i r,'-;a;il-;i-*,e-iorr'ss durrns

The solr samples were sealed. and refrlgerated untrl delrvery to theanalyrical laboratory. 
.fne sampfe"-i... then tested for totalhydrocarbons. rhe clremtc;i i;ii;; iis pertorrned by BsK EAssoclates. The results of the iJit.-"." as fol loers:

, .So l l  Sample

B-1  a t  101
B-2  a t  101
B-3  a t  l 0 r
B-4  a t  5 r

173
267
15.  t l

1 .3 1.3



October  28,  1986

If you have any clu::tlgns. regardlng the- lnformatlon contalned, ln
::t;"t.;::i.:l"tl"T;i:.1""i: 

- 
iiy'r,i.tr,er a. s r Jt.;"; 

-i; 
you. prease

Respectfully su.bmltled,

So11 Engtneer
c .E.  35?34

Mr. Dlck Blgelow ({ Coptes)

,:uHfr coNsulrArrrs, rNc.

c.  Bt ld

JCB,/EDB:kg
Enclosures
Dlstrlbutlon:

ard D. Birlow

-2- -Jl-lo
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200 Gallon Ita8te oll Tlnk

?roporal NO. EP86O79
Scptcobcr,  1986
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MATERIAL DESCRIPTION
Mtsc.
LA8

RESULTS

10

11

12

r3
lq

15

15

L7

18

Asphalt and Bageroctr

IASERoCK: brorn; dry to Eol.sr; coarae;
FILL.

SA}{DI CIAI : brostrish-blacl, to brovn;
roolst; petroleun odor.

Drllllng terol,nated
No free grounduater
o f  d rU l tng .  a

a t  1 0 . 5  i .

encountered 6t tlEe

ardfic.tbr t- rFr.-i !..t!:o
d ltlaf tfF rd tr -rd frd|trr nr0r bt grdrl rrd vly rrh trr| ., ls$Grr



Datc :9 /25186 :  4 .5 "  D ln .  F l l s ,h t  AuFc r

MATERIAL DESCRIPTION
MrSC.
LAB

RESULTS

:9

10

l1

72

l5

14

l5

t6

t7

18

19

20

zt
22
23

Asphalt and Baserock

BASEROCK: brorm; dry to Elst; coaEsei
FTLL.

SAIDY CIAI: brownlsh-black ro brown;
l lo lst ;  petroLeuo odor.

Drtlltng tertinated at 10.5 r .
No free groundrater encountered at titl€
of dr l l l tng.

[rlTrr{rttrrrgoffi
C rid.l ttr- d |tr .cirt lrd!fi |rlr !. grdrt .rd r|ry rhn tfr , lc.tlqL



:JCB Dale: 9l25l86

MATERIAL DESCRTPTION

Asphalt and Beserock

BASEROCR: brorn; dry to Eolst; coaase;
FILL.

SANDY CLAY: brosnlsh_black to brown;
Eolst ;  petroleua odor.

DEl l l lng terolnat.ed at  10.5r.
H: !r"g groundnater encounrered 6r tlEe
of dr l l l lng.

-arl=-=: =-

:ra lgt.t trr.. rd !r Errl rrrrrbr 
"ry;;ill;;'vl| rro rrrr c tatba.

Mtsc.
LAB

RESULTS



:  JcB Date :  9125186

MATERIAL DESCRIPTION
Mlsc.
LAB

RESULTS

:9

10

11
t2

t3
1q
l5
16
t7

1.8
19

20

2t
22

Asphalt and Baserock

IASERoCK: brorn; dry to Dolst; coarse;
FILL.

SAI'lDt CLAY: brosnlsh-black; oolst;
strong petroleua odor.

Drl l l lng terE.nared
No free ground0ater
o f  d r l l l l ng .

a t  5 .5 t .
cncountered at t 1ne

& fltc.rb! !t-.Fr-r tr rgortrnrr@.ffiE ;pr|rrJ-
C rsLl tt9- d !r Et.| trrttkn rr:t b. erdrl rd yrr' r|ln thrc bdqr.



UNIFIED SOIL CLASStFTCA ]N SYSTEM (ASTM D-2487
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APPSND'X
The bor ing logs and related informa-
t ion enclosed in the appendix depict
subsurface condit ions only at  the
speci f ic locat ions dr i l led and at the
panicular t imes designated on the
logs. Soi l  condit ions at  other locat ions
may differ from conditions occurring
at these boring locations. Also the
passage of time may result in a change
in the soi l  condit ions at  the bor ino
locat ions dr i l led.



SPECIF ICATIONS FOB SU86RAO. .  ANO G RADE PREPABATION
FOR F IT I ,FOUNOATIONS,  FLOOR SLABS.  AND PAVEM€NT

SUPPORT; AN0 SELECTI0N. PLACEMENT AN0 COMPACTI0N
OF F I IL  SOITS USING MOOIF IED PBOCTOB PBOCEOURES Gn.,.m !SOClat€5 InC

l. Inspection and testing of subgrades and grades for fill, foundation, floor slab and pavementi
and fill selection, placement and compaction shall be performed under the supervision of an exper.
ienced soils engineer.

?.  Al l  subgrades and grades shal l  consist  of  and be (a) underlain by sui table bearing mater ial ,  (b) f ree of
al l  organic,  f rozen. or other deleter ious mater ial ,  and (c) inspected and approved by qual i f ied engineering
personnel under the su pervi5ion of  an experienced so i ls engineer.  Preparat ion of  subgrades after str ipping
vegetat ion, organic or other unsui table mater ials shal l  consist  of  (a) proof-rol l ing to detect soft ,  wet,
y ielding soi ls or other unstable mater ials that must be undercut,  (bl  scar i fy ing top 6 to 8 inches, and
(cl  recompact ion to same minimum in 's i tu densi ty required for s imi lar mater ials indicated under
item 5. rVore.' Compaction requirements for pavement subgrade higher than other areas.

3.  In undercut and f i l l  areas, the compacted f i l l  mun extend {a} a minimum 1 foot beyond the
edge of the foundation or pavement at grade and down to compacted fill zubgrade on a maximum
2(Vl:1(Hl s lope, (b) I  foot above foot ing grade outside the bui ld ing, and (c) to f loor subgrade inside
the building. Fill shall be placed and comFacted on a maximum 1 tv):5(H) slope or must be nepped or
benched as required to flanen if not specifically approved by qualified personnel under the direcrion
of an experienced soils engineer.

4. The compacted fill materials shall be free of deleterious, organic or frozel matter. and shall have a
maximum Liquid Limit (ASTM D.423) and Plasticity Index (ASTM D-424) of 30 and 10, respectively,
unless specifically tested and found to have low expansive properties and approved by an experienced
soi ls engineer.  The top 12 inches of compacted f i l l  should have a maximum 3 inch panicle diameter
and al l  underly ing compacted f i l l  a maximum 6 inch diameter unless speci f ical ly approved by an
experienced soils engineer. All fill material must be tesred and approved under the direction and
zupervision of an experienced soils engineer prior to placement. lf the fill is to provide non-frost
5usceptible characteristics, it must be classified as a clean GW, GP, SlV or SP per Unified Soil Classi.
fication System (ASTM D-2487).

5. The density of the structural compacted fill and scarified subgrade and grades shall not be less than
90 and 95 percent of the maximum dry density as determined by Modified Proctor (ASTM D-l5S7)
for cohesive and granular materials, respectively, with rhe exception of the top I 2 inches of pavement
subgrade which shal l  havea minirnum in.s i tu densi ty of  95and l00percentof maximum dry densiry for
cohesive and granular soils, respectively, or 5 percent higher than underlying till materials, The moisture
content of cohesive soil shall not vary by more than -l to +3 percent and granular soil t3 percent
of opt imum when placed and compacted or recompacted, The f i l l  shal l  be placed in layers with a
maximum loose thickness of  8 inches for foundat ions and l0 inches for f loor s labs and oavemenrs
unless speci f ical ly approved by a qual i i ied soi ls engineer taking into considerar ion the type of mater ials
and compact ion equipment being used. The compact ion equipment must be approved by personnel
under the direct ion of  a qual i f ied soi ls engineer who is also performing the inspect ion of  f i l l  p lacement
and compaction to ensure that it is suitable for the tipe of materials being compacred. Under no
circumstances may bulldozers or similar tracked vehicles be used for compacrio; equipment.

6' Excavation, filling, subgrade and grade preparation shall be performed in a manner and sequence
that will provide drainage at all times and proper control of erosion. Precipilation, spring!, and seepage
water encountered shall be pumped or drained to provide a suitable working plarfoim. Springs ir
water seepage encountered during grading/fou ndation construction must be called to the soii en.gineer 's artent ion immediatery,  for possibre revis ion or incrusion of  an underdrain system.
7. Non-structural fill adiacent to structural fill shall be placed in uni5on to provide lateral suppon.Eackf i l l  a long bui ld ing wal ls mur be placed and compacred with care to.n* ie excessive unbalancedtareral pressures do not deverop, The type of fil materiar ptacad adjaceni io u"]o," gr.o" wals (i.e.
basement walls and retaining walls) must be properly tested and aiproved by an eiperienced soilsengineer with consideration for the rateral earth presuie used in the *.1 a.rlgn.' 

- - -'



l .  F o u n d r d  r t  n o m i n r l  d e p t h  o n  s u i t a b t e  e r i s t i D g  { n r t u r a l / f i l l )  l o i l
2 .  F o u n d e d . t  n o n i n . r  d e p t h  o o  s t r u c t u r r r  r i I  i e i t i i i n g  i r i s t i n i - u n s u i t a b r e

ro i l / f t . te r la ls  .ppror jna te ly  -_  f .e t  deep,  o r  c r tcndad
t .  0eep foundat lons

l .  0 r i l l e d  p i e r :  ( . p p r o t i m a t !  d e p t h  f c e t )
2 .  0 r l y e n  p i l e s  ( a g g r o x i ' n . ! e  d e o t t r  

- r " , i i '

F .  P o s t  t e n s i o n r d  t l r b  o r  v r f f l e  : l r L
1 .  t o u n d c d . t  n o m l n a l  d r g t h  o n  r u i t r b l !  u l s t i n g  ( n a t u r a l / f l l l )  l o i l
2 .  Found€d a t  nontn . t  d?Dth  on  s t ruc tu . l l  f  f  ie i t i c tng  ix ts t in !  un iu i tab l .

lo i l / rne t r r la l l  rppror i f ta t r l y  _  fce t  d rcp , 'o r  c r iended 
-

l l .  ,9 loor  S  l .b
11J, l  9g1l :1: ! :n. t .s l :b-on-grude ( tncluding turned-doro stab)

E.  Ho6er .  t c  ty  r t9 td  3 lab_on_grad!
C.  n lg td  hery  y  rc in fo rced ; lab
D,  Pos t  ten3 ioned or  v r f f le  ! lab  lncorpor . t€d  in to  foundat ion  sys ten
E.  S t ruc tura l  i lab  3uppor ted  by  deep foundat ion  sys tern

- , ,  l .  uv l r -e rcavr t l0n  erp .c ted  fo r  subgradc  prep . ra t ion  (See lv  Be lo r )
l l I . ,P{vcnEnt

qy  Convant iona l  asph. l t  p iyenent  x i th  g ranu lar  base,  OR
A LonvenEtonat  asph. t t  p .yement  y l t l r  g ranu l r r  bare  an?-under ly lng  geoter t i  le
( C )  F u l l - d e p t h  r s p h a l t  p r i e m n t  ,  e f t '
} (  P la in  Por t l rnd  Cenr .n t  concre t !  

-

(3 )  Rc ln fo rcad Por t l .nd  C?|nent  concr . t?
t .  uv l r - t t cav . l lon  r rDect ld  fo r  rubgr id r  p r?pr r . t ton  (Sec  tV  ge lov)

l Y .  5 t t .  c r . d l n g . n d . s u b g n d r  p r c p a r a r t o n - ( l t r o ' o i i i s - , i i ; ;  i l  r n d  t f t  A b 6 v c )
). Topsot | 3 tripgi;9
( lB1  l {o ls tu r r  scn3 l t l v !  ro i l3  typ ic r l l y  - r rsu l t i rg  In  undercu t t tng  dur ing  r ! t  per iods
f ;e OyGr-arcavet lon duc to.sof i  rubgr-aa" ior i :  6cio"- iopsol
\9 . /  UYCr-arcavat tOo r l tu l t inO t ro | !  Cr l3 t ino  f l  I  I
t .  0 l  f f l cu l  t  l r c rva t lon  due to1

I .  Er l r t ing  f  I  con ta l r i rg  rubb l r
Z .  Loos !  g r .nu l  a r  mter i . l i
3 .  o€nsc  so i  l s
I ,  H igh  cobb l :  and bou lder  cont !n !
5 .  Sh. l  l  o r  roc t
5 .  E r D r o s l v ?  S o l l
E r l 3 t i r g  s t r u c t u r e r  r ! s u l t i n g  l n  g r r d i ^ 9 / e r c . v i t i o n  p r o b l e r n s
E r i s t i n g  o r -  p r o p o s ! d  s t o p e 3 ,  p o s s i b l y  r i q u i r l n q  . i t r i n i i o - , a t t
) p r r n 9 3  i r l n i n  e r l r t i n g  o r  c u t  5 l o p r s  r e t u i r l n !  s p e c l r l  j r r i n a q e / d ? _ t r . t e r i n o
)nar ror  yac?r  t rb l?  posr ib l l  r lqu l r lng  und i rd ra in  o r  go | rE  fo rn  o f  te iporary  o rp€  rmaren  t  t ubd r t  i n .qc  sy5 te i t

J .  [ r i r t i n g  d r r i r a q e  s r r l i  r e s , .
::: 

t j-"y-.,::"-l-.. r.e,s"J,tl|g- r." ,otrnrt.t- iignificrnr oyrr-crc.v!!ron for prol.r
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r .  L ID!  s tab i l i r r t jon  o f  iubgrad!  au i  i i  - i i ans f "c  o f  Detas t rb t r  lo i lL .  o th l r
Y. Con taoi na t l

5 u b i t a n c l a t e d  a n d  a l a b o r r t e d , , r h r r G  r E l r t i v e ,  r h c n  c u r i e n t - p r c l l n i n a r y
chan lc r  I  t ! s t tng  ls  coarp lc raoJ .

A  I : . 9 1 1 ! . : 1 t . . 9 _ p r o b t c m  ( n o m i n a t  o v e r - e r c . v . . t o n  e r p c c t e c )
. . -  \1 /  la rJo l -  p ro0 t?m (  Reco i t r rnd  ddd i t ion . l  ipec i . t  s tudy)  pOSSIBLE GROUNDWATERVl .  Idd l  t lonr l  F ie ld  Erp tor . t lon  , leconmended

A .  T e s  l  b o r j n g s  ( n e . s o n

CONTAUINATION

8,  Ya tc r  obsery r t lon  r i l
C .  Tc3 t  p i ts  (Rr r ion

)0. Speclrl conraotnaiir-i-lllil'iEEiTl
E.  othrr  (nc ison

Yl l. Scl:nlc Conr lderr r ' i i i
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FlBrr [u8t APP€ olr  lxstRr v/  \ - ,
t. Jgund,rtloni /'^ (^ t 'A

(A.) co^vcntionrl rpr?.d footidgs LZl.gi.tr-ncln€€nnc f-Jssoctrt€l tnc
1 .  F o u n d ? d  a t  F o r i n a l  d l p t h  o n  t u l t a b l "  ! r i S t i n q  ( n a t v r r l / t r l l ,  t o r l

@ f ounde<t. r t .  npi ".  !  d.?!! . :1.. t , . , ,5,". : l_ l '  l l .  : .el : .1::-: : : : tr  "e uniui t .br !
7  

r o i l / m a t e r i i l t . p p r o r i t t r . t ! l t  I 2  f c : t  d e t p '  o r  ? r t c n d e d
T u r n e d - d o r r i  s l a b  o .  l t o n o l i t h i 6 6 l l y  g o w c d  t o u o d . ! i o | r . h d  f l o o r  s l i b
l .  f o u n d e a . t  n o n i r i l  d e p t h  o n  3 u i t a b l r  c r i s t i ^ 9  ( n d t u r . l / f i l l )  s o i l

f o u n d r d  r t  n o d i n . l  d . 9 t h  o n  s t r u c t u r . l  f l l l  ; r p l r c l n g  ? x l 3 t l n 9  u n l u i l ' b l €
! o l l / n a t e r i a l s . p p r o t i n l . t c l y  I 2  f ? c t  d a r p .  o r  ? r t r n d e d! O l  l / f i 4 ( e r l a l S  a p p r o l l m a l c l t  - g - -  r . l E  q c l P r  o r  E '

c .  Fodcr i te lv  r i c id  ss r ! .d  foo t lnq  found. l ions'  
l .  f o u n a i d  r I  n o o i n r l  d l p t h  o ;  t u i t . b l e  ? r l s t l n g  ( n r t u r . l / f l l l )  s o i l
i .  F o u n d e d . t  n o d i n r l  d r p t h  o n  s t r u c t u r r l  f l l l  i r p l r c l n g  ! t l 3 t l n 9  u n : u i t r b l e

ro l l /n . t t r ia ls  .p ! .o r i f l . t€ ly  -  fe t t  dcep.  o r  ! r t tnded
0. Gridr beal! foo l l  n93- '  

i .  i o u n d e a  r t  n o i l n r t  d . p t h  o r r  t u i t a b l c  e x i r t l n g  ( n . t u r . l / f i l l l  l o i l
i .  Founaed at  nor l in . l  dep!h oo i t ructura l  f l l l  rep l rc lng ?r is t ing unsui t ib l !

so i l /nat r r la ls  rpp.or1! l r t r ly  -  t r? t  d !ep '  or  r r t rnd!d
0€ep
l .

C. Icr t  p l  t r  ( l? .son

v l l -  Sr l r t | l c  Con3 id l r r t

t foundt t l onr
0r l  I  led  g le rs  (appror i r l | r t r  depth
Dr lver  p l  les  ( rppro t i | r l . te  depth
ten3 ioncd J l ib  o r  ! . r f f l !  i l l b

chen i  c r  I  tes t lng  l5  co tnp lc t ld ) .
A-  x l  nor l loc r  i i  zea  o .ou t .n  i i

f c c t )-fec 
t )

t o u n d e d  a t  n o n l n . l  d : p t h  o n  s u i t a b l e  r r ! s t i n 9  ( n . t u r . l / f l l l )  r o i l
foundrd  a t  nomlnr l  dco th  o r  s t ruc tu r r l  f l l l  r .p lac lng  ar is t lng  unsu i t .b l !

F .  Po3t
t

2 ,
ro i l /n r tc r l r l s  rpp .o t id r ta ly  - , f ! : t  d€cp '  o r  c r t tnded

l l .  j l oor  S  lab
f t )  Gonvrn t lonr l  s l .b -on-gredr  ( lnc lud lng  tu rncd-dorn  3 l .b )
Y t {od ! r r t r l y  r l9 ld  r l rb -on-gr .dc
C.  g td  hcrv l l y  r r ln fo rc rd  s lab
O,  Po i t  tans io r? i t  o r  r r f f l c  a l rb  Incorpor . tcd  in to  touodr t lon  3y3 ten
€.  S t ruc tur r l  s lab  3qogor ted  by  deep foundr t ion  ty ! teo
i .  Ovcr -c rc rv r t ion  r tP lc t ld  fo i  subgrade pr !p . r . t ion  (5cc  lV  Se lor )

I I l . ,tvc|r€nt
(AJ  Conv?nt ion . l  . sph . l t  p .v r iEn t  t i th  g r tnu l . r  b .5e ,  0R
Y Convcnt lon . l  a t ih . l t  i " " " "en t  r i th  l ranu l r r  base an- fuoder ly lnq  geotex t i le

G. )  Fu t l -depth .sph. l t  p .v l t ' l n t  ,  qB
x  P l . ln  Por t l .nd  cen |en t  corc r r t?
(E, )  Ra ln to rccd  Por t l tnd  ccnen l  concr ! t !
Y  ovcr -cxcavat ioo  exp .c tcd  fo r  rubgr ld !  Pr lp . r . t lon  (Sec  IY  Sa lov)

t V .  i i t c  G r ; d l n g . n d  S u b g r r i c  P r t p a r r t t o n ' ( A l r o  0 . . 1 3  r i t h  I l  . n d  t l l  A b o r € )

A Topto l  I  t  t r l  pp i  n9
td  lb is tu rc  scn i l t l i r  to i l s  typ ic . l l y  r? tu l t ing  In  undercu t t lng  dur ing  re t  per iod t

m ov?r -Grcavat lon  dur  lo  tq f t  subgr id !  lo l l s  bc loY toP3o l l
@  O v r r - l r c r v . t l o n  r r t u l t l n g  t r o d  r r l 3 t l r !  t l  l l
€ .  0 l f f l cu l t  l r c rv . t lon  du? to :

l .  E r l s t l n g  f i l l  c o o t . l n i n g  r u b b l ?
2 .  Loosc  gr lnu l  r r  ra te r i r l r
3 .  0 ! n s .  l o l l 3
4 .  f i l gh  cobb lc  rnd  bou ldr r  coo ten t
5 .  Sha l  lo r  roc l
6 .  Ers :ns  lve  SoJ l
Er l r t lng  St ruc tures  rcsu l t ing  ln  g r .d ing /uc lv . t ion  p | 'ob le r l t r -
E x i : t i n 9  o r  g r o p o s e d  ! l o p r t ,  p o t 3 i b l t  r l q u i r l n g  r c t a i n i n g  r r l l
S p r i n g t - r i t h i o  e r i s t i n g  i r  c u t  t l o p . 3  r e q u i r l n g  5 p ? c l . l  d r . i n . g e l d ! - r a t e r i n g
Sh. l lo l .  r . t€ r  t rb lc  ao :s ib ly  r lqu l r ing  underdr . in  o r  sorE fo r f l  o f  t !n9orary  o r

Y .

pcrfit^ent 3t/bdra inagr 3ysteil
J .  E r i s t l n g  d r a i n . g c  s ; i l r  r c l u t t l r q  l n  p o t a n t l . l '  s i g n i f i c a n t  o Y r r - c t c a v a t i o n  f o r  p r o p r r

c le in ing  and da ic logmcnt  o f  f lm 3ubgr !d?
x .  L l tne  3 tab i l i r r t jon  o f  subgr lda  due to  upans lvc  o r  mtas t rb la  lo i l
L .  o thcr
Cont r | | | in r t lon .  50r  l , /Erounoeater  (ba ied  on  odor i  ln  lan9 le3r  r l  |  |  Dc
subs t rn€ l t t ld  and c labor r t rd ,  rherc  re l ! t i ve ,  rh ln  cur ren t  p re l im inary

a
/'n

A Hlnor / loc . l i red  prob len  (norn in r l  ov€r -€ tcavr t lon  c !pec ted
(9)  Fa jo r  ! rob l?m ( leconnrend.dd i t ion . l  spec l r l  r tuay)  P05S

vt .  fdd l t lon . l  F l ! ld  t ro la r . t lon  neconnended

loc . l i zed  prob len  (norn in r l  ov€r -€ rcav t t lon  c !pec ted)
prob lem ( leconnrend .dd i t ion . l  spec l . l  t tudy)  P0SSIBLE GROUNDI.JATER CONTAHI NATION

A d a l t  S t o n a  I  r t ! t o  t r p r a r a t
l .  Tcs t  bo r i  ngs  (ne . son
8.  y . t r r  ob ! ! rv .C lon  r r l  l s  l teason

0. sp?El. I contrni nrl]ii-IiliiJo-Fs : tuily (xCason
E. ot l rcr  ( f lc . tod

A ir"T 
t i t  t i i6i '" t i -prio 

lo special s.udlrs zon€ !o dare. Bur ln 'BC Zone 4.
GtA6lTl rrh
All rlghts r!i!rv!d. Io p.rt ot thl! to.t .y bc nproducrd or coglcs ln lny forn or bt rny
rc rn t  r l thou t  r r l t t cn  ,c r  i ss ion  o f  tha  Dub l l thar .



T{TT LUEE UIIIT PRTCES FOR EXTRA, \r\_
r '/a

\7re g E-ncrn€€nr€ (-ltsocr^r€t rnc

-  Remove unsu i tab le ,  uns tab le  e r is t ing  so i l s  be low the  topso i l  to  deve lop  a  s tab le  subgra<'  
and rep lace  n i th  s t ruc tu ra l  compacted  f i l l
a_ .  Se lec t  sand and grave l  o r  c rushed s tone (we l l -g raded granu lar  mater ia l  )

@ Conunon so i l  (s i l l ,  c lay  sand,  g rave l  mix tu re) -
Prov ide ,  p lace ,  and compact  s t ruc tu ra l  f i l l  as  genera l  s i te  f  i ' l
lncluding pavement and f loor slab areas, BUT i. lALL EACKFILL I}{PORTED FREE DRAINING

:1 .  Se lec t  sand and grave l  o r  c rushed s tone (we l l -g raded granu lar  mater la l )
=(E) Common soi l  (si l t ,  clay, sand, gravel mixture), wALL BAcKFTLL FREE DRATNTNc

Frov ide ,  p lace ,  and compact  s t ruc tu ra l  f i l l  i n  foundat ion  excavat ions
a_.  Se lec t  sand and grave l  o r  c rushed s tone (we l l -g raded granu lar  mater ia l  )

O  Conunon so i l  ( s i l t ,  c lay ,  sand ,  g rave l  m ix tu re ) -
Fxcess ive  topso i  I  s t r ipp ing  (depth  es t imate  inches)
Subgrade prepara t ion  w i th  hydra ted  I  ime (6 f t  by  d ry  we igh t  mixed in t
top  6  to  8  inches  and compacted  to  p roper  in -p lace  dens i ty )
Subgrade preparation with Portland Cement (gg: by dry weight mixed int
top 6 to  8  inches,  mois t  cured,  .nd compacted to  proper  in-p lace densi ty)
Geotexti le underlayment below pavement base course on top of proper' l_
prepared subgrade (_ ounce )
Excavat ion of  bu l ld in f -ebr is  f i l l  ( inc lud ing concrete,  asphal t ,  and poss ib ly  o ther  rubble
Removal of large tree root balls, where requires over-ercavatlon belor
typical subgrade excayation depth
Prov is ion,  p lacement ,  and compact ion of  work ing mat  (coarse granular  mater ia l  5uch a:
coarse crushed s tone)  for  s tab i l izat ion of  sur face so i ls  may inc lude a geotext i  l r
oyerlayment, but geotexti le where necessary not to be included in this item. BASEI{ENT

I  Remove and d ispose of  ex is t ing asphal t  and/or  concrete pav ing
.  Hard rock excavat ion ( inc lud ing b last ing and/or  r ipp ing where necessary)
.  Sof t  rock andlor  dense so i l  excavat ions ( inc lud ing r ipp ing where necessary)
.  !Qnstruction de-wateri  ng

(aJ Sump plts with pumP (PoSSIBLI WoRKABLE)
5: French draln (3 to 4 foot depth with geotexti le rap and perforated pipe)
c .  B lanket  d ra in  (gdotex t i le  enve lope w i th  f ree  dra in ing  granu lar  mater ia l  5  to  I  inche:

ln  th ickness  and per fo ra ted  p ipe  d ischarge)
(d) l lel l  points (10 to 15 foot depth with appropriate header and pumps)
- .  0eep we l ls  (w i th  appropr ia te  per fo ra ted  l iner  and down ho le  pump)

, f trmanent and/or temporary subdrainage system
(a)  Underdra in  sys tem wi th  p roper  incorpora t ion  o f  geotex t i le  and per fo ra ted  p ipe  p lacec

at r tffisl.r.r: throughout required area i.,AI,L pERTMETER
b.  Fre iE-h  dra in  w i th  a  geo iex t i le  rap  and per fo ra ted  dra in  p ipe  (3  to  4 t  foo t  depth)
c .  B lanket  d ra in  w i th  geotex t i  le  enve lope and 6  to  8  inch  f ree  dra in ing  granu lar  mater ia l

d ischarged w i th  per fo ra ted  p ipe
,  Rerout ing  o f  ex is t ing  dra in  p ipe  where  encountered  in  excavat ion  to  p reserve  i t s  func t ion

and prevent p I  uggi ng
,  Brac ing  o f  e^xcava. t ions  ex tend lng  ln to  uns tab le  mater ia ls  (spec ia l  de-water ing  requ i rements

to  a lso  be  inc luded in  th is  i tem where  requ i red  and no t  du i l i ca ted  under  th i  cons t ruc t ion
de-water l  ng  i tem)

'  -  Add i t lona l  long i tud ina l  re in fo rcement  o f  convent iona l  s t r ip  foo t ing  pads  ( to ta l  o f  s ix  No.
5 rebars-3 top and 3 bottom)

.  Add i t iona l  re in fo rcement  o f  convent iona l  s lab-on-grade f loor  s lab  (cons is t ing  o f  l {0 .  3
rebars )  w i th  f loor  s lab  inc reased to  min imum S inch  th ickness
a.  lZ  lnches  on-center  each way
b. 18 lnches on-center each wav

t669/kah
I r ights rese_rved-. No part.of.  this_wo.rk rqy_ -! i  reproduced or copied ln any form or by anyrns  t r i thou t  the  wr i t ten  permiss ion  o f  the  pub l isher .
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O E S C B I P T I O N
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: 2 !  l n c h e s  B A S E :  c  r u s h e d
,  a c q r e q a E e
I  GiEenish cray Broqn f inr
I  t , r i th  sooe Sl fE (unl forn

Bro{.rn to Dark Brown fine roun e
C r a v e l l y  S l l q  t r a c e  o f  f i n e  t o
Sand ani l  Clay (P05SIBLE FILL)

coarse

NOTE A

Brof i r  n lch sone Black and Greenlsh
Brosr t  f lne to coarse Sandy Si1t ,
? t th  f lne rounded Gravel

lor ing Terninated ac 20'

.  PID -  Results of  vapor analysls
conducted on representat ive
sanples ut l l lz ing a
P h o t o i o n i z a t i o n  D e t e c t o r -
e q u i . p p e d  w i t h  a  I 0 , 2  e V
L a m p  C a l i b r a t e d  t o  B e n z  e n  e
r e p o r t e d  a s  p a r c s  p e r  r n i l l i
( N D  -  N o c  D e r e c t a b l e )

o T E  A :  D a r k  B r o w n  r o  8 1 a c k  f i n e
G r a v e l l y  5 1 1 c  ,  c r a c e  o f
f i n e  t o  c o a r s e  S a n d  a n d
Clay (PETROLEUH ODoR)
f r u t J l D L r  I  I L L )

l - T p l f  I .  R T Y . Sanple
h y d r c c a r b o n  t e s t l n g

\/ W. t.r .d6gu ni. rcd rr l3 lt 
".rtri l . d.i l l ing

V wetrr rt l- ft. rt compl.l ion

V W.t.. rt - f l . att. l -hou,t

9

I 2

I

o

24

L2

TPH
BTX

N D

ND

ND

ND

l q u
lL.

|9lr ol r tr .(r i f l . r ictt"( l  bY thl l i rrr t  l rc .Dp.orirf l .r? hgrrrrr iary b!tw?"||  roi l  typ.r.  Thr t tut l  trrnri t ion ntay hc Arrclrrt l  rrrcl  nnv
co.rr ida.ably b!(wc.rr boting l( ,cl t iol | t ,  Orthcd l i rr . t  t l tould bt irr lcrprcl ld | t  morc rpprorirn.t !  thr lr ,ol id l in!! .
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PROJECT

Pro

C a s t r o  V a I I e

OESCRIPTION
G'ound S0".c. Cl.r. t ior I68 

'  +

: 3 !  l n c h e s  B A S E 3  c r u s h e d

eoatN6 No.

Dark Broun Si l tv
Gravel  and f l  ne'
(POSSIBLE FILL)

G E A  P ,ECr  NO.

K S '  |  r . - O O \ . / I !

F IELO NEPg  ESENTAI IVC

C l a y ,  t  r a c e  o f  f l n e
to cbarse sand

t _av/\--
\ ,/-\

LrrreS (-ncr[€€nfic F---l5socrN€s. nc.

Conruu'no Son rno 6tn,* enon .n,

I  a P g r e P a t e
I  GiEenish Gray Brown f lne Sand,
I  sooe St lC (unl forn)
t

Brorn f lne co
rrlth rounded
of  Clay

8or1ng

rP ID -

c o a r s e  S a n d v  S i l t .
f l n e  G r a v e l  , ' a n d  t  i a c e

|IOTE A:

Tero lnated at  201

Resul ts  of  vapor  analys ls
conducted on representa! lve
samples ut l l iz lng a -
P h o t o l o n l z a t l o n  D e t e c t o r
e q u i p p e d  s l t h  a  1 0 . 2  e V
Lamp Cal ibrated to Eenzene
r e p o r t e d  a s  p a r t s  p e r
n i I  l ion .
( N D .  N o r  D e r e c r a b l e )

D a r k  B r o w n  t o  B l a c k  C l a y e y
S i l t ,  t r a c e  o f  f i n e  c r a v e l
a n d  f i n e  t o  c o a r s e  S a n d

V viJerrr rncouorcicd et -!-?J_tr. whil. dri lt ing

V t4rrcr rt --8L ft rt compl.tion

V . tfr lr? rt -t l. .11.. -hou.r

rnger ol r trrtr  i ' , { t icrtsl  by lh. l i r"r .rG rFproxif irr tc borrrr lary hctw.f i t  toi l  typrt.  Thr.clual lra r i t iol |  rnay hc qr.rdurl  r tr .J.rD],
y co.sidatrbly brlwqtr| l  bot i l rg locationt. D.t lrrd l i rr . t  rhould b? int?rprrtcd et rno.! rppnorirn.t .  lhro rol id t inar.

l 4

l 8

6

9

2 .2

0 .8

L2

L4

l9

ND

ND

ND

ND

ND
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LTrre I f-ncrne€nrn6 f-Jssocue s. nc

Conr*,^. Son rno 6noo,,on enon..^,

Sonruc No,

'A' 'E

G E A J € C T  N O .

c -880  l 0  6
' - 4  

( S .  o f  n e r . tb u l l d i n g )
F I E L O  R  E P F E  S €  N T A  I  I V  E

J o h n  M o s e r

s e d  H i n i c - L u b e

C l a y e y  S i l t

|  /z2 le8
I R O J E C T

P ro

Cas c ro Val le C a l l f o r n i a

-  OESCBIPTION
i Ground Surf.€. €rrlrriotr 168' :

ILL:  NOTE A
.r-o-i1r-I] I e i.'_e]i - r o ui.ae I-E-r aGT-ry- s i
(POSSIBLE FILL)

ark I rogn
POSSIBLE

t o  B l a c k
E  L L L )

ray Greenish Erown Clayey S1J. t

l rk  Broun and Gray Brown mot t led
I a y e  y .  S I I  t ,  l r i t h  f i n e  r o u n d e d G r a v e
)oe u lay

rr lng Ternlnated ac 20'

A: 2!  inches Asphal r
3!  lnches BASE: c rus hed
aggreSa te
Dark Brosn angular G ravel ly
S l I t ,  v i t h  f i . ne  co  coa rse
Sand

I D  -  R e s u l c s  o f  v a p o r  a n a l y s i s 30 '
c o n d u c  E e d  o n  r e p r e s e n t a  t i v e
s  a r n p  I e  s  u t i l i z i n g  a
P h o t o i o n i . z a t i o n  D e  c e c ! o r
e q u i p p e d  r e l t h  a  1 0 . 2  e V  L a u r p
C a l i b r a c e d  t o  B e n  z  e n e
r e p o r t e d  a s  p a r t s  p e r  o r i l J . i o n
{ N D  -  N o r  D e t e c c a b l e )

TPR & BTX:  SaEtp le  sent  fo !
h y d r o c a r b o n  t e s t i n g

W.trr .ncosnt.rrd.r --l l- lt. whit. d.itt ing

Wrrrr rr I I lr .t compt.rion

wrtlr rt - t i . att.r -hourt 45 '

J

z

l l

l 0

0 .8

0 .8

1 .8

7 .5

l 0

l 8

l o

t 1

TPH
RTV

ND

ND

ND

ND

ND

ol tr .r tr  iD.l icrr?.1 by t lra l i rrnr i . .  Jfrprox inr.r!  bourrdrry httwrf lr  roi l  typar- Th, actual tr trrt i t ior nry hr g.a(lu. l  a d nriynalatably balwaari t to. i ,rq /ocrr iont- Drttrcd l i rrcr rhotrtd ba irrtrrp.atad,r ntora app.oxrnrata tha',ol id t irrrr.
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SAHPLE IDEI\ I I  FICATIOI. I

lrace:
Lrtu,e:
Sc,le:

tnd,/AdJ actl.ve

550CArE5. nc.
l l1 sa.npla classlflcatLoDs revteved by Geoteqlntcal Etglnalr
.tn accordanca vlth Unlfled Soll Classlflcatleo Syste|! (ASf!{ D_2lg?)

I  - l0 t

1t -2 0t
2 l - l5 t
35-50 t

PATTICLE SIZE (DITXETSR'
Eoul,ders: 8ln rl ld targer
Cobbles: 3 10 to I lo
Gravelr coarse- j/4 to 3 tn

Sand:

C lay :

R.EI]TIVE
DEISIiY
Ve:-y loosc
Loo se

Deo s !
very Deose

f lne-  No.  4  (4 .768! )  to  3 / t  lo
coarse- lto. { ({.76u!) to No. tO (2.Oml
oedluD- l.ro- l0 (2.0o!) to No. {O (o.{lEo)
ftne- o. 40 (O.4td.a) to lto. 2Oo (0.07{0&)
Ho- IOO (0,074@) ald sdal,ler (Von-plasttcl
No. 200 (0.07{a!) a.od soaller {plestlc)

SOIL PROPERTY SYHBOLS
Dd: Drt Deoslty, Dcf
L!: Ltquld Ltqlt
PL: Plastlc Llatt
SLr Sbrl]lkaga Lhtt
LI: Liguldrty loder[(r - pL],/pll
Pl: P:,rsttcltt tnder (LL-PL)
Gs: Splclf lc GRvtty

K: Coefflclent of peEea.bll l ty
v: tgtstule CoDteat

DRILLING AND SAI,IPLII{G SYIIEOLS
SS: Sptlt-Spooo

qt: Callbratrd penetroretar lesl,sla.Dcc, tsf
q3: V.-o€-Sb€u St!!ogt!, tsf
qu: UqcoBflled Co8presslye StreDgt!, tsf
l. l : PeoetratloD Reslstalce per foot or fractlon thereoi for staDdard 2 lncb O.D-,I 3,/8 l[cb I.D.rspllt spoon se!9ler drtveD vlth a l4O Found yelqbt free_fall ing30 l.cbes' 10 accord'nce vllb '!aqd.-rd pa.etr.tton lest sgeciftcatl..s (Jrsnr D-1585)Nc: PlDct:atloo Resistaoce per foot. or frectloo t-heleof for standa-ral CoDcletetroEeter drlv€! yltb a l,{O pould vetght free_falltDg lO ltchesV: tgpareat groundv.ter level, at-the t:re Eoted after coqpletloo

,rri: De?th to ehlcb borlog caved durlag rlqqg levet reaOiqqs

SOIL STRENGTH CHARACTERISTICS

ST: Shelby l\be - 3', O.D. (rxcept ybere noted)
llt: Augcr Sa.dple
D8! DtaEoad Blt
CS: Carblde B1t
HS: Hash S.-ople
RB: Rock-Roller glt
BS: Aag Sarple

co.{P.t_a.r ?: 1,,!
CoxSts:ircy
Ve.y Sof t .

.Ycd"l ' rr  Si 1f l

ve l y  S t t f t

DEG?:: 'F
Pr.ts;IC!TY
NooG to Sl1ghl
sU9!r
lfld1u!
H19h to V.rt rflgh

Gert{6/lan

orcclliI}ED
co.\PRis s I'rE
s:t5ic?g (lsF)

3 - {

l 5 - 1 0
3 l a

I  1 - r n

9 -  I 5

15-25
25)

NON-COHESIYE (GRAITULAR)  SOILS
ELCI{S PF
i@r (v)

+ 1r'.fs\srvE Fci*Tr\L
u-i IaY
5-I0 1r.edlu!
I  l - 3O  r r i , h
3 l +

0  _  0 . 2 5
0 .  t 5  -  0 . 5 0
0 , 5 0  -  1 . 0 0
1 . 0 0  -  2 . O O
2 . 0 0  -  4 . m
r .00+

DEGRE! Of
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tnt 5at bltl,l r ratlrt. lll. al.trE l. rt-.r.d li fr r|lttltt rtt tl.la tl.

t, bln tL -a- lit ldla - - thr rrt tt Flrl-t caart .'O af l.ala sot||L nla
al.lm l. fir rrl- li fr 5ll;l|r -tl tl.la ll.

0t ffrr tlilal.t do ur ri- t.f,t ldlsrl- - r- .a cln lt. lG lllrl[ lt l||mn'l

t, || c.t.r{.t. th dl dlrtt ra rl. tot.l tltr| .f l.ala c.lrrt t -tfr||r lc rlt tlld .t
frra.lr - da t|f, t bll ttt O. rtl r. dl.i t nll nlll rl ;rrtrrr. tt|] lr U.l
,n- la rt rlr-l|| 5tt tl.la ll.

a, f.Faln 6 tL.lt .f tL -tt ra Oa aS t. trlrgt- E r.- l alttfirr rt|- t +.n
O. rrrdrf -|* .t }ara.t'. rtl ! r .l r{rlr. t r- .f Fct..- illF|l. (E
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6.ri rrt- li O. rrlta.l|| nll tl.la ti.
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