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APPENDIX C

WELL LOGS



Project: TOSCO CORPORATION
AVON REFINERY Log of Well No. 23M·1· Martinez, California

Date Drilled: Jul y 6, 1982 Remarks: Top· of casing elev. 10.48'
Drilling Method: 6 11 Dia. Power Auger

I ""' LABORATORY TESTS
"- ~

~ "-
~ ~ "'0 ~ -- ~ ~'- MATERIAL DESCRIPTION WELL ~o qJ .- •.c. e • -- ~ e~-0. ".=c c- o_ 1II 0'_0 0

DET AILS ~ u - lU C III. ~

'" (jj ~ ~
0'" go.~Q.·0

'0 c
~ ue-

::; 0 co'"Ground Surface Elevation:· 8.7' 0 0 =>u

S I LTY CLAY ( Cl) rI0· !:XCi
Medlu,!, stiff, black; wi th r;x&a rgan I cs ·

- LX
(FILL) -

~ TPeaty1 9 50 57 -
~

I- ·SANDY SILT (NL) : Very fine,
5- loose, black, wi th organic~ 1-

(S p) 1-
6.0'...sL..· SAN 0 -

t--\ Very fine, loose, black '- 9-23-82· , -rx ,
· -

2 2 PEAT (p t) 247 20 --
Very soft, dark brown I·

10- I-

·
. -

· 3 P (BAY MUD); 24 99 1060
IX

15- SILTY CLAY (C L) 1-

T\ Stiff, gray
- -

:x
4 ~ 23

'--Very stiff, green-gray - 21 107 3865
"'" Tsa~dier

20-
TStiff

1-

-
· SAND (SP-SM)

~· Medium dense, gray -
5 15 22 105 1015· -

25- SANDY CLAY (Cl-SC)
i-T"" Very stiff, gray ·

·
'-- 8rown sandy clay {cLl

· SILTY SAND (SM)

••••
6 10 loose to medium dense, brown - - -- R ·

30- 1-

-
SANDY CLAY (Cl) -

Proj _ No. 15272A I Woodward-ClYde Consultants Figure C-23a
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Project: TOSCO CORPORATION
Log of Well No. 2 3 MAVON REFINERY

Martinez, Cal ifo rn i a {-Contlnuea \

QJcf? ~ "0 ~ ~... ~ ;:;: a.>._ ~
~

WELL - - ~-
o ~ -- " ;,,-. MATERIAL DESCRIPTION ' - ~ v
._ <n t7'_

- 0 g ~ ~ :;.~ E • DETAilS •• 0";; 0 ·0 ~ " -0
~ ~ ~ in -• '" '" " 0 00 u "u

- (Cl) ..... Cent' d - ,~x

t5<
SANDY CLAY

-
7~ 14 Stiff, gray~brewn, j nter- 28 95 1365

' - -I> bedded wi th cl ayey sand (SC) ·
""35- I-

·
.

·
-

X to r4- - - r:4!><
8')( 27 SILTY CLAY (CH) ·. 18 113 10;210- - .'

!><
· .40- I-

I Ha rd, gray- tan 1- .. S · .
I . · .- . I - . - - .

I - ..- \ - .. -
\..- Gray-brown · . -:--.

15< - ·- 91><
. - -. · .41 -- . - -

~ · - · .'- - --- ... -.
45- 1- -- --- '"... ·· · --

- -" -. - .- - - ·.- .- ...- .
· · · .

·
· - - ..- -----.

SO- l- : .,'>-;-.. .
· 10 18 · " .. ' .. - - -

fx .' .' .. · .

- ~BOTTOM -
- OF, BOR ING @ 52' -

55- -

- -
- -
- -
- ·

60- 1-

- ·
· -

-
· -

65- 1-
"

,
Proj. No. 15272A I Woodward·Clyde Consultants Figure C-23b
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Project; TOSCO CORPORATION ---
AVON REFINERY Log of Well No. 265Martinez. California

Dale Drilled: July 8, 1982 Remarks: Top of casing elev. 10 .92'

Drilling Method; 8" Hollow Stem Auger

.: " it". ;; "' MATERIAL DESCRIPTION WELL" e • REMARKS;; c 0

DETAILSw If) iii0

Ground Surface El eva t ion: 9. I'
SILTY CLAY (n)- Medi umsti ff, tan to brown, dry,

- _ occas i ona I grave 1 ·
· 51 LTY SAND (SM) ,

Medium dense, black, moi st
· I';: ·

5- 1 I" 4 SILTY CLAY (Cl) 1- 5.4'..sL~ Dri 11 ing eas i ly
·

Soft, wi th trace of gravel,
9-23-82dark brown

~
'j· I" TBecoming sandy, Ii gh t brown 1/2 I" 5 · ~~ (F 1LL) '!

-

~ ~SilTY CLAY wi th PEAT (OH)
1"'- S 1 i ght H2 S odor10--:

Soft, black .. -- ....
@ 10'-· _.., - .

-.. · I';: · --.-
3 i'. 5 · .,-- .

· · -
~ SILTY CLAY (el) · . · --

.' -- · . - ..
Medium stiff, wi th organics · . · - ..· . . -

15- and gravel, blue-gray - -
'. .-- ..· (BAY MUD) '. ..-

· TBecoming sandy ·
... --.. ---

· · -
· . -..-SANDY CLAY (SC) .. --· -

-Medium stiff, greenish-brown · . ---20-
4 t'\ 1- .:-·..i -:-:.' ....:

- 14
·

...
· . ...

"---
. .

·

"- BOTTOM OF

·- BORING @ 2 H·'
- ·

I- 25-
I-

· ·
·
·
· ·

30- I-

·
Proj. No. 15272A I Woodward.Clyde Consultants Figure C-25



4 - .

6- --!-

8 -

1 1
10

...
] .., 12 -....

u-

z
14 --

:I:

•••••
...
'"-.., 16 -
0

18 -

20

22-

24 -

26 •

'"~
<> c
'" 0.......
0 .....

..... ()

...'"oil'"
t4

•

"
---

•

-

--<II:

-

-

_ a
0_0

- :~ - .
silty clay with
peat"& fine sand, G = it!
wet, orga~ic odor. ~ =

- 0. -Greyish green, fine;
sandy clay, moist,
s ti f f.

Bottom of Boring at 20'

O(SCftl'110H

5 '_18 I

0-1 '

1 I -4 '

PT

uses,

CL - of

~
-

~-_. -- -8'-20'Greyish green,. clayey, - 0• -fine sand J moist, • - Q

-
3J,

SC
I!/, -medium dense. --

FILL

---13'-15'Black,
trace
soft,CH

~--

Well
Const. PVC Pipe

. d ~" ., .....Light brown, f1ne,san 4 .....~l--Concrete
.with trace silt .(fill) .' "'~
Black fine sandy clay _w ..::...
with little. gravel and r~ /'l Bentonite·.
~ebris J moist, medium ~ 22 -
stiff, petroleum odor _ •
(fill). ~ o~~pea Gravel

13'-81:1' Black, fine sand, wet .1-=1 ~V-
(saturate?), loose, _ Bt> I"
strong petroleum odor - 0

(fill). t= 0

I---~- (Buried Coke?) _ • 8
18

~1:I'-13'Brown peat with trace ~-

clay, soft, wet, = "
organic odor. _ "~ -,. ~ #

'l,OW
COllMT

o

. 28

Date· Drilled: 5/16/83

\

TOSCD CORPORATION /
AVON REFINERY
MARTINEZ, CALIFORNIA

LOG OF WELl,. NO. He-ll

.

Balbi & Chang Associates PROJECT NO •. 1089-1 PLATE 14
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0

g

~

•
•
• •
• 'g.
~ +' <;

'" 0
• " ...,

o+'
• .... 0

" '".~ <IlUl
0.

•
•

0

'S'

---

= .

. -

. -

-

6 = a

- .
o -

-

. -

Greyish gree~ fine
sandy clay,. moist,
s tif f.

Light brown.claye~

fine sand, rooi-st,
loose to medium dens~

Well

Const. PVC Pipe
~" I .......

Brown. sandy cl ay wi th 4. ""':",,1-- Concre te
little gravel. damp, ._ ~.

medium stiff (fill ,. _:.:...;: ~ .
Blac~ silt~ fine sand f'~ ~~r-Benton1te

. moist, loose, petroleUl~ ~

. odor, (f.illl; -~r-PGraVel
BlaclC'""fine sand, wet. .~ .~ / ea
(satu'rated). loose, ,1- oM-'

strong pl>troleum odor _ at> '
( filll.

-Brown peat with little ~ =
clay, wet (saturate·d) _ • _
soft, petroleum odo~

Bottom of Boring at 20'

oue IttPT HIN

0-1,'

1 4 '-2 0 '

uscs

CL

SC

1--

1-- 10 '-14'

.

now
cou,n

o

10 -

I-
<oJ 12 -
<oJ....
Z- 14-
:x:
l-
ll.
<oJ 16-
0

18 -

20

22 -

24 -

26 -

28

; .

,

Date Drilled: 5/16/83

TOSCO CORPORATION
AVON REFINERY
MARTINEZ, CALIFORNIA

LOG OF WELL NO. HC-12

Balbi &Chang Associates PROjECT NO. 1089-1 PLATE 13



G
0-1 '

1 '_3'

. ".': ';' :y-

FILL 3'-81,'

--
'tl
Q)

... "III 0., ....
0'"

... 0
., Q)

Q) '"p.,

-

•

- -

. -

'=ce:

Brown peat with ~ _
little clay, wet -

,II ,(saturated), petro- - ~ .= ,_
leum odor.

more sandy at 18~.

CL

PT

CH---
__ .'_ 00 =

~-- _ D =.121,-1. Blac~ silty clay, wet
(saturated). soft,
slight organic ·odor. - = Vi

J1!, -
14 1-20' Greyish,green clay wit1- (J =0

- Dtrace fine sand',

1

18 -

z

10 -

- 14
:x:
l-
lL

'" 16o

I-
'" 12
'"...

I

, - .
rj,. - lI$>

20 +---1-'--+!--t---'---'-------------t--"-=::.J--l --,.'-
Bottom of Boring at 20'

-

24 - -

26 - -

28

Date Drilled: 5/16/83

.

TOSCO CORPORATION
AVON REFINERY
MARTINEZ, CALIFORNIA

LOG OF WELL NO. HC-13

Balbi &Chang Associates PROJECT NO. 1089-1 PLATE 15
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0
0
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1% 1%
% LOG OF BORING No.MS-l"', 0 8• <- ffit~ '"

0« 0,
~ ~w Z 0 '" ~I;;~ u~ w • - ~

'" DATE DRILLED: 6/18/85~~
~w %1;; O~:: i' EQUIPMENT: Mobile 8-53~ Z w' ~~ ~o'" '"x O ~w • ~~ 0 ~ U O ~~ fu~ ~[;j% ...

'"... ~o:8 ~

~
~ %w 0;; " DESCRIPTION: Soil Borino ELEVATION:'" ~ '" , -~ %~

MB1-1 3-12-23 ,18/15 IX I Silty Sand (SM), tan, low moisture, low
- plasticity, some oil staining, HNu =6

MB1-2 2-6-6 18/18

X Coke, black, high moisture, low plas-
ticity, HNu =12

X *- HNu = 4M81-3 5-2-2 18/12

-
- 1- - High viscosity product at coke clay

.~

~ contact, HNu = 20
MB1-4 2-3-6 ~ ""'-

Clay silt (MH), grey green, high mois-
- '" ture, high plasticity, with fibrous0

l' ~

organics....- ~

~

- '"
0

X
~

M81-5 5-11-13 18/18 ""
i~~l~

Sand (SP), tan, high moisture, fine-
'"~
~ grained, staining, HNu =3w no~ ~

~ - 0

" ~
0 <.0

t!~\
'-
-

t><;M81-6 4-6-7 18/18

I- Sandy Clay (Cl), tan, high moistu.re,
medium plasticity; HNu =4

-

- Clay (eH), grey green, medium moisture,
high plasticity, no staining

25

- lotal Depth 25.0'
-

-
-
-
-

>
~ -0

" -%
u

-
-
-

~

-
... -~

<
0 -

1HIS SVM"'."V APPLIU ONLY U THE lOCATION 0" THIS 80RINO ANO AT tHE tiME OF l)fUlLING SU9SIJRFA<:t CONtllHONS MAY DIFFER AT OTHER LOCA"ONS AND "' ... ., CHANG/:"" '"1$ lOCATION
WIfH TH[ ,. ...sSAOE 0' "ME THE DATA PflESEHTEO IS It. SIMPUI"'CMIOH Of' ....CTUAl CONDITIONS E!'ICOUNt(REO

PROJECT NO

111r;~~~p
ENQINEERS I G£OlOGISTS

Shellm~cher Ponds,
TOSGO Avon Refinery

Martinez, California

84-1124.03

DRAWING NO

A-1



Fill Silty Sand (SM), tan, low moisture, low
plasticity, some organics, no staining,
HNu = 2

DESCRIPTION:

EaUIPMENT: Mobile B-53

ELEVATION:

Coke, black, high moisture, HNu =6

LOG OF BORING No.MB-2
DATE DRILLED: 6{18{85

i
x
x

18/14

',% I~
it z x'• • ua: c

~< w .0 W
tl1 w~ " ~ - " "§~ z m~ w~it/: x8 ~~• ~;\ "! OW' .£0:~w w !"

MB2-1 5-7-12 ,18/8

.MB2-2 5-4-10 18{12

Clay (CH), grey green, high moisture, high
plasticity, some staining, with organics

lotal Oepth 16.5'

Sand (SP), tan, fine-grained, high moisture,
no staining, some Fe oxide mottling through
ou.t

-
-
-

X

-
-
-

:><:18/17

18/12


.-

...,
I----f----t--l---f-+- 20 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

~t--t--t-t--t-i

~0t----t---t--t----t--i

,

~

eOt---+---t-t---+-i

ii~ ~ t--t--t-t--t-i

'HIS SUI,lMAA'l' Al"PlIES O~LY AT THE loc"nOIi OF THIS IIORINO AND AT THE TIME 0': ORlllING SUBSURF ....Cf CONomON:'; "''''I' DIFFEA AT OtHER lOCATIONS AND WAY CH4HG£ "" tHIS l,.OC.uIO~
\'WITH THt: ~ASSJ\O( 01' TIr.lE. THf. o...u. PA£SENt£O IS A SIMPlll'ICAT10N OF ACTUAL CONOlllaH! ENCOUNTERED

PROJECT NO

IIIG~~~p
ENGINEERS" GEOLOGISTS

Shellmacher Ponds
TOSCO Avon Refinery

Martinez, California

84-1124.03

DRAWING NO

A-2



1% I~
WW
x>

~ tt u tr 0
~~ w ZO W

~ W .. ~ - tt tt xl;;w ..
~5

~w
w~

lt~ z w>
~w

liS "" ll;~~
~ ~z

~
~O: Zw ~ - 00:,,~ ~ _tt Ztt

MB3-1 0-10-11 18/4 X

medium

EQUIPMENT: ~lobile 8-53

ELEVATION:

Silty sand (SM), tan, low moisture,
stained, HNu =10

Coke, black, high moisture, low plasticity,
HNu " 4

HNu = 3

••Less organics in the clay

Sandy Silt (Ml), tan, high moisture,
plasticity, no. staining, HNu = 2

Sand (SP/, tan, fine-grained, high moisture,
no staining, grading tu coarser-graihed
sand

LOG OF BORING No.MB-3
DATE DRILLED: 6/18/85

DESCRIPTION:

=7 .F Peat (Pt), high moisture, dense fibrous
~ bro~n organics, KNu ~ 20, grading to
p Clay. (CH), grey-green, high moisture,
§f high plasticity, with root-like organics
e;;

o l/

i ~

i i

z
tt

Q gwI;
tt~~ go;e; x
:l0~ ~

wt:J5 ~
tt

~O:o "
I

-

-
-
-


.
-

x
x~

-
-
-

~

-
-
-

X18/18

18/12

18/18

18/18

18/18

18/18

I

MB3-6 5-13-28

MB3~3 4-5-5

MB3-4 1-2-4

MB3-7 13-22·40

MB3-5 4-6-1\

M83-2 3-5-8

Note: Blow counts associated with Samples MB3-7
and MB3-8 may be in error due to viscous damp
ing of the drive force.

MB3-8 20-70 12/12
t-::~~t~~~=t~::t=~:::::~t--f~~_~Cl~a~y~(~C~L)~'0b:r~ow~n~. ,~l~o~w_m~o~i~s~t~u!:.re:"L..OS~ti.i.!.f~fLI.!n~o:.!st~a~i~n~i __-1~t _

Total Depth 31.5'51---+---+-+---+- -
-

t---r--jll-.+----+--1- 35 -
-
-
-
-

1HIS SUI.l~"AY APPLIES ONLY At ltil; LOCATION OF THIS 80RlHO AHO 1.1 "'TH£ tlut: OF DRllUNG SU8SURfACE CONDITIONS "'AY OIFF(A ...r OlliEA LOCATIONS AND l,I",v CHANGE M THIS LOCATIO'"
WITH THE '''SSAOf: OF Tllolf.. fHI OA_fA I'1l[SENlEO IS ... SIMPltFICA.TtOlol OF ACTUAL CONDITIONS [NCOUNllREO

PROJECT NO

Shellmacher Ponds
TOSCO Avon Refinery

Martinez, California

84-1124.03

DRAWINQ NO

A-3
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.~

~

J ~

g
0
<
~
~z
0
0

"z
~
~

"0
1

1% 1%
z LOG OF BORING No.MB-4liZ ~~ 0 §> ffi ocr 0 ~ ffii3'" ZO W 0 a:tu:Jw W • - ~

~ o::e:: ~
DATE DRILLED: 6/18&28/85 EOUIPMENT: Mobile B-53

W.
£ ::J~ W w

;ct;j z
.:~ z XC ro"

_w "Ow • ~> 0 ~ 0 0 > z :l;~ "til z < w;l " • ZW "'- o~ ~lr8 ~

DESCRIPTION: Soil Borina ELEVATiON: W• w -~ Z~ " ~

1-18.-1 3-13-18 18/1. X Silty Sand (SM), tan, 10\1 moisture, lo~ plas-

- ticity, some dark oil staining, Mnu = 50
MB4-2 4-4-5 18/12 ><=

- Clay (Cl), grey, medium moisture, stiff, Hnu = 7

m'-3 2-6-8 18/18 ><: -'¥-
t Coke, black, high moisture, lo~ plastid ty

-
~

- ~

.~

- '-

'),<: 1-M8'-4 1-1-1 18/18 .~ Peat (Pt), grey, high moisture, high plasticity,

- I'z bro~n fibrous organics·, HNu = 7, grading to
~

,

- f3: Clay (CM)

" ~- 0
ro

6/28/85~

L

t>< " ~11 Clay (CH), grey green, high moisture, highw
plas-~

"W
18/18 ~

~
ticity, root-like organics in clay grading to an~

M8'-5 4-'4-5~

" - '" organics-free, stiffer clay0 ro
~- " %0
L- co

~M84-20 8~8-8 18/14 r><: ~- ~- r.-·1~

- ::::~:'. S,nd (SP), tan-green, high moisture, medium-:::::::'

t><: i grained
M84-25 10-10-18 18/18

Clay (eL), tan-Qreen. medium moist stiff
-
- lotal Oepth 26.5'

-
-
-

>
ro -p
< -x

" -
-
-
-

W --<0 -
THI$ SUMloIAAT APPllU ONI.Y.u fHI: lOCATIOM OF THIS 1l0AING AI>lD AT THE mAE OF OfULLINQ S1I8SlIAF"'CE CONomONS MAY DIFFER AT OTHER LOCATIONS ..."'0 1oIA,V CHANGE.ll THI$ LOCA1ION
WlTI11l1E "ASSAD[ OF lIMf:.1Hf: Dol."" PA(S(NTEO IS A Slt.lPll,ICAlIOW OF ACTUAl.CONOlltONS ENCOunTERED

P~OJEC1-NO

111r;~~~~p
ENGINEE'~S & GEOlOGIS1S

Shellmacber Ponds
TOSCO Avon Refinery

Martinez, California

84-1124.03

DflAWING NO

A-4



I

modium

EQUIPMENT: MoblIo 8-53

brown, sample was ~ostly black coke

Coke, black, fine-medium "grained

Silty Clay (Cl), brown-dark brown,
plasticity, all stain.d, H~u = 30

black poodorod coko

(slough?) t.op 15" of sacple, th.n
(CIl), blue-green, hig" plosticity,
occasional angular pebbles (8ay 11uo)

LOG OF BORING No. MB-5

Peat (Pt),
(slough?)

Coke
Clay
\-lith

Slity Sand. (SM), greenish grey, ~edlum grained,
saturated, HUu = 1 = background

DESCRIPTION: ELEVATION:

Clayey Sll t (m) tan, loose,

DATE DRILLED: 6/27/85

IX

18/15

1% 1%
z,rz 0 8z>

ffi5~

"
o G: Q ~

~• w ZO w 0
a:lU~~ w "iiI - " or u

w" ",w ,I;; O:!e: 'i'
,r~ ~D z w> w~

~w ~o~ "~
,0 m",

fu~ ...l~Z •~ 93 uM S' ~Q:8 or
~ ~ 0%

'"m~ ~ z'" zil

,

;"B<;-1 3-\·\ 18/1'

;·185·2 5-8-8 18/0

~'B5-3 8-9-15 18/0

(Iried 1" samplo
1&IUf--' tubo)

,
...

i18<j-, ~-2-1 18118~

~

• • 4_

~ _ Sti Iler drilling...
-
-
~

~~. .:-:......... Sand (SP), greyish tan, loose, saturated

~f~'iS~'5~-~7=t~9-~2~0~"~3t==t1~8~/1~5~t=tlc::..~:::~---1GJ~t:-5 i lty CIa y (C H), grey- tan, me di urn rna i stu r 0 ,
~ _ TIhi9h plasticity

- II Silty Clay (Cl), light bro"n, 101/ moisture

-
_ lotal Bepth 26.5'

-
-
-
-
-
-
-
-
-

>
~1-----+--~I--4---+--

~f-..---+---+--+---+-Iu

tHtS SUlollolAI'!Y APPLIES ONLY A' THE LOCAtiO'" Of' THIS !lORING AND AT TI-/[ nlolE Of' OAllLJNG SUBSURFACE CONOlTlONS !,lAY OIl"EA AT OTHER "OC"'T'O~S "'''10 MAY C...... NGE "'T TlilS lOC... TION
WIT'" TME It...SSAO£ 01" TI!,l£ THE OATA ~£SENT(O 1$ A SIMPUFICATION OF' ...CTU..... ~NOlTIONS ENCOUNTERED.

PAOJE"Cf NO

BIIG~~~~p
ENGINEERS & GEOLOGISTS

Shellmacher Ponds
TOSCO Avon Refinery

Martinez, California

84-1124.03

DRAWING NO



DESCRIPTION: Soil OoringELEVATlON: '5'

LOG OF BORING No.MS-6

1% 1%
z

It z ,> ",2 8
~ '" u 0: c

~ wI,; JW Z Q W
a::t;:::\

'" w ~::J - '" '" ~w ..

~~
"'w w ,I;; O:l~

~I: Z w> w'" I;:W JO'" ..,0 ~o Jl:jZ ~~ t UU JO w"
~a:8 '"~

J- ZW 0 0w'" '" -'" Z'" 0

DATE DRILLED: 6/28/85 EQUIPMENT: Mobile 8-53

medium to high plasticity,

Coke, black, medium grain size, lleavy
oil type:staining
Gets cl,yey at approxiRately higher
plasticity
HNu = 50 sustained

Silty SBnd (S,·1), tan to black when
stained, low moisture, low plasticity,
Stiff. HHu = z

Clay (Cl), grey-groen, oil stained
HHu =30 peak

lotal Depth 26.5'

Clay (CH), grey-green, tbin l'yer, high
plastici ty, coke
Peat with coke (Pt), brown~ oil stained,
left 011 on gloves. HHu = 10
!:oke
(some organic fibers)
Coke

Clay (C»), grey-green, high plasticity, high
r:lOisture, stiH

3~nd (Sf), grey-green, ~ediu~ grained

--.~
~

-
-
-

16/8

13/17

11RI1?

rlB6·~ 5-7-18

HB6-6 6·20·20

I--:--+---+-+-:---+--i~
1·1gb-! b-10-1 16/8 I~

1-,16"""':,6-_1+6:-.1-9-.2-12 -+-1~6/':-1""2+--:X

~
w
o

~I----t---+-t_--+-l

;::1----+---+---1-----1--4-
~

-
-
-

<:;J5;:;

~ '" l~~~~:;]2t~~G:i=tj~./<.<:::::~:3 j 1130-5 0-6-11 16/18o:~ _
o 0

-
-

""-.?O?
~ Clay (el), hrop", stiff, oediuo plasticity
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~~ *1i:8 '" Boring :,;< -- ~ o~ DESCRIPTION: ELEVATION:~ m~ ~ ~'" %~ "

.x SUt (Ml), ~ottled y.llo" and brown,
IIB7-1 8-9-11 18/1"

. sandy, some rock frogments

IX(·187-2 .-5-6 1B/15 SL Coke with sand, dark bra,,/", loose,
1· brown plastic clay layer.

1167-3 '-5-5 16/0 X strong odor fro~ well
~

- -.~
~

-

1- w
0
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~
~

16/16
~

Coke, black, has oil y sheen and odor1187-\ 2-3-3 ~

~,
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~- 0
~

~'"
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'" r%
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.- It-

~~~t
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Coke, Redium grained, oil saturated

;·IB8-2 I-g. UNu = 10 15 at 1.2' UNu = 30
1.5' - 1.7' HNu = 12-15

2 - ~ Iioid stood for !I·,o hours and lIater level
~

- 'M raised to surface, moved over 2' to continue~

-
U
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t-= -

~
HNu =15 .

-
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f24 -_. ~
- t:::. MB8-S
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" -W t/~

~

~
ii -o·

I, - V-
~- ,
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SCALE IN FEET

EXPLANATION

MS-j- Soil boring

He-llo Monitoring well

m, ....
'"=.

SOIL BORINGS AND EXISTING WELLS IN THE SHELLMACHER AREA
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20 IIEST

t::.
EAST ..20

o

10

~-10 '
SM

Pt

CHCH

-SC

CH

SP

~--7_

SC

::l ~C'13l.<
~ MS-7 MS-5
Z,.J HC-12 ( ML' ......
-< -< ..r;""""", • , ML HL

I
:;:j ML~ \-~"---:-----1-__..11MB-9 I • .SPCoke '-- __ 7 -J (Coke .
..=7-' SP SC (Coke) . SP (Coke)

1~:::::h~:;~~~J~S~P~(~C~o:k~e~)_--------;:
___ _ CH

Pt Pt Pt
t~-~;_-----_l~P~t=--~~-~---~~--..:...::.CH) CH

10-

•..
a

,
--7-+~

CH/CL

-20· -20

10

-30.L~-:__--:_:_-.:----------------------...L.-30
EXPLANATION

:--- Soi 1 boring or well

SP Poorly graded sands 0: gravelly sands,
little or no fines

0+------,.-----...,
o 100 200

SCAL[ IN fUr
Vertical [,aggeration 10X

SM Silty sands, sand-silt mixtures

SC Clayey sands, sand-clay mixtures

ML Inorganic silts and very fine sands, 10
rock flour, silty or clayey fine sands,
or clayey silts with sUght plasticity

Inorganic clays of low to medium plas-
ticity, gravelly clays, sandy clays,
silty clays, lean clays

Inorganic clays of high plasticity,
fat clays

Peat and other highly organic soils

--Perforated PVC screen

CL

'-'

"~
'" CH

"~
~ Pt0.
~
Q.
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SP (Coke)

-----1-----------1 CH -0
Pt

SP

}--------r=------_-lPt
CH

_-+----------t CH_ SP

CL
SM

-10

j :_---r=:::=:::==::::=:::::::=========~CL~I:CJH -20

EXPLANATION

______ Soil boring or well

SP Poorly graded sands or gravelly sands,
.little or no fines

SM Silty sands, sand-silt mixtures

SC Clayey sands, sand-clay mixtures

ML Inorganic silts and very fine sands,
rock flour, silty or clayey fine sands,
or clayey silts with slight plasticity

CL Inorganic clays of low to medium plas-
ticity, gravelly clays, sandy clays,
silty clays, lean clays

CH Inorganic clays of high plasticity,
fat clays

-40

-'----------1--50

j CH
~

'"
" -40•>
0
<i
"«

-50

10 Pt Peat and other

-- Perfora ted PVC

highly organic soils

screen

u
o

o 100
SCALE IN fEEl

Vertical [,aggeration 10X
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·July 31, 1985

299B

Mr. Harold Singer
California Regional Water Quality Control Board
San Francisco Bay Region
1111 Jackson Street, Room 6040
Oakland, CA 94607

Dear Mr. Singer:

This letter is in response to your letter da ted June Z9,
1985 which requested addi tional information concerning ground
water moni toring for our oily waste surface impoundment.
Specifically, the following information was requested:

1.

Z.

3.

4.

Submit all groundwater level measurements.

Construct a groundwater contour map specific to the surface
impoundment.

Submit .all groundwater data from wells HC-ll, HC-lZ, HC-13,
and Z6S obtained since May 1984.

Perform a statistical analysis of indicator parameter data
from the wells noted in (3) above utilizing well Z6S as
backg round •.

that
from

Submi t a groundwater assessment program outline
specifically addresses migration of hazardous waste
the surface impoundment.

6. Implement the groundwater assessment program if it is
determined that well HC-ll is downgradient.

5.

Enclosed with this letter (Attachment No.1) is a report
from The MARK Group, our hydrogeological consulting firm, which
responds to Items 1 through 4. In addition to the information
requested, the report contains four groundwater contour maps
which are representative of groundwater flow during the four
seasons of the year and presents a summary of all groundwater
quali ty data collected from the five monitoring wells near the
i mpoundmen t.



Mr. Harold Singer
California Regional Water Quality Control Board
July 31, 1985
Page Two

As di scussed in the report, groundwater in the impoundmen t
area £lows from north to south. ThUS, well HC-ll is upgradient
and wells 26S, HC-12, and HC-13 are downgradient. Also, as
discussed in the report, it is now believed that well HC-ll may
be loea ted wi thin an area onee encompassed by· the impoundmen t.
Thus, the well is not believed to be representative of ground
water quality outside of the impoundm~nt.

For the reasons descri bed above, we do not beli eve· tha t a
formal groundwa ter assessment program is 'requi red at thi s time.
However, since we intend to begin closure of the impoundment in
the near. fu ture, we do in tend to perform se veral steps whi ch are
analogous to an assessment program. These steps can be outlined
as follows:

1. Collect and analyze soil samples from around the peri~

meter of the impoundments.

2. Evaluate· the need for an additional well north of the
impoundments to replace or augmerit well HC-II. Install
a new well, if deemed necessary.

3. Collect groundwater elevation data from the impoundment
monitoring wells once every two months over a year's
time. Assess the groundwater £low direction each time
groundwater elevations are determined.

Step one has already been completed. Ten borings were
drilled by The MARK Group in June and 47 core samples were sub
mitted for laboratory analysis. Attachment No. 2 is a figure
showing the location of the borings. Following collection of the
samples, each borehole was backfilled to the surface with cement •

. Step two wi 11 be done by The MARK Group as part of Task 3
of our ongoing hydrogeologic investigation. Current plans call
for the Task 3 report recommending further investigation to be
completed in late August. Additionally, The MARK Group will be
requested to conduct the routine groundwater elevation surveys
and to perform the groundwater flow direction assessments.

If you have any questions or require additional information,
please contact Don Comer at (415) 228-1220.

.. Si,ncerelh -' ()

~o.,.......~~
D. B. Bordvick, Manager
Environmental Affairs

DLC!V
I\tr:trhmAnre
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Attachment tl0. 1

July 30, ·1985
84-Q1l24.03

Tosco Corporaeion
Avon Refinery
One .Solano lIay
Martinez, CA 94553

Attention: Mr. Donald L. Comer
Environmental Engineer

Subject: Respons.e to California Regional lIaeer Qualiey Control Board
letter concerning the Oily lIaste Surface Impoundment

Gentlemen:

INTRODUCTION

The Tosco Corporation has recenely begun work to initiate closure of
an oily waste surface impoundmene located at their petroleum refinery in
Martin.ez, California. A siee insl'eccion WaS conducced by .ehe Regional lIater
Quality Control Board (RIIQCB) on April II, 1985. Based upon eheir site
visit and upon review of existing data, the RWQCB requested in a leeter
dated June 29, 1985, that Tasca complete the follOWing easks in order eo
complywieh ehe Interim Status Groundwater Monitoring Program (ISGMI'):

1) Submit all groundwater level measurements.

2) Construcc a groundwater level contour map specific to ehe surface
impoundment.

3) Submit all groundwater da!:a from wells HC-ll, HC-12, HC-13 and
26-5 obtained since May 1984.

4) Perform a scatistical.analysis of indicaeor parameter data from
the wells noeed in (3). above utilizing well 26-5 as background.

5) Submit a groundwater
specifically addresses
surface impoundmene.

assessment
migration

program plan outline
of hazardous waate· from

ehae
the

6) Implement ehe groundwater assessment pJ;ogram if it is determined
ehat well HC-ll 1s downgrad1ent.

This letter report address·es the first four concerns outlined by the
RIIQCB.
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ANALYSIS AND COllCLU.5rOllS

1. Groundwater Elevation Data

Table 1 is a list of the water level elevation data for wells located
in the vicinity of the oily waste surface impoundment.

J
2. Groundwater Level Contour Maps

J Figures 1 through 4 are potentiometric aurface mapa for the shallow
waeer-bearing zones. The potentiometric aurface mapa are representative of
the water table. These contour maps were constructed using water levels
measured on July 10, 1985, May 15, 1984, Jan~ary 20, 1984 and September 1,
1983. Water levels messured on these dates were chosen for contouring,
because they generally represent water table conditions during the four
seasons of the year. Water levels measured in Well 23M were not used in
contouring because this well is, screened and sand packed at least 18 feet
deeper than the adjacent Well HC-H. Well 23M is completed in the older
alluvial sedimentary deposits, Whereas, He-11's screened interval is in the
Ray H~d and fill. Water level elevations in HC-ll are generally more than a
foot higher than in 23M, indicating a downward groundwater flow gradient.
The volume of water which is moving down has not been evaluated; however,
water quality data for 23M do not indicate the presence of organic
constituents which indicate transfer from the upper water bearing zones to
lower zones ..

Figures 1 through 4 show that the general groundwater flow direction
is from north to south; whereas, the overall regional groundwater flow
direction is frOm-south to north. This apparent reversal in groundwater
flow direction is judged to ,be due to the sludge drying beds which are
acting as a groundwater recharge area. The apparent groundwater flow
directions indicated in Figures 1 through 4 suggest that Well aC-11 is
upgradient of the oily waste disposal ponds, whereas, Well 26-5 is
generally downgradient.

3. Groundwater Data

Table 2 sUllllllarizes all of the water quality data for wells aC-ll, HC
12, HC-13 , 23-~ and 26-5. Well HC-1i is the on1y well which contained
detectable levels of organic compounds for water samples collected prior to
1985. Water samples were collected from wells HC-11, HC-12 and aC-13 in
June, 1985 and well 26-5 was sampled in April, 1985. Analysis of these
samples indicated the presence of metny lene chloride (llppb) and
methy1ethylketone (4ppb) in well HC-l1. The ~ater sample from HC-13
contained very low levels of tetrahydrofuran (2ppb) and methylpropanol
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(3ppb). The ~ource of ·these chemicals is not known; however, previous water
samples from these wells did not contain detectable levels of these
compounds.

Previous water samples from well HC-U have contained detectable
concentrations of organic compounds, espeGially benzene. A review of
several aerial photographs from the 1970-s indicated that the east
impoundment may have extended slightly farther north at one time. Thus, it
appears likely that well HC-U may be located within the area dnce included
in ehe impoundment.

4. Statistical Analysis

Table ;l summarizes all of th" water quality indicator parameter data
for the wells around the surface impoundments. Table 4 li.ststhe results
of statistical analyses for the four indicator parameters including values
for the mean, variance, standard deviation and Student's t for wells HC-U,
I!C-12, HC-13 and 26-5. Well 23M was not compared because it is screened
much cleeper than the other wells, and water samples from it are Qat
representative of shallow wacer bearing zones. Well 26-S is noc believed to
represent upgradient and background conclitions. This well, as indicatecl on
Figures 1 through 4, is downgradient of the subject ponds. Well HC-U,
While scrictly upgradient of the ponds, is judged not to represent
background conditions because of the presence of o~anic compounds at this
location. Viewing these difficulties, it is judged that Well HC-13
represents the most reasonable background well in the area. AS such, the
statiscical analysis uses this well for comparison to other wells.

Table 4 llsts the results of the statistical analysis for TOC, TOX, pI!
and specific conductance between wells I!C-13 and the ocher wells. The
Studenc~s t-test was used to tesc ac the 0.01 level of significance.

The statistical analyses suggest that
difference in TOC for well HC-ll; however,
deviatio.n of TOC for HC-ll are extremely high.

there was a
the variance

significant
and scanda.rd

A significant increase in specific conductance was found between wells
He-i3 and 26-5. Again, the variance and standard deviation for both wells
are very high which makes the value of the'statistical analysis
questionable. It must also be noted that there was a significant decrease
in TOC between wells HC-13 and 26-5. This situation cannot be explained at
this time; however, it does suggest that the oily waste disposal ponds do
not contribute significant quantities of organic compounds to shallow
groundwate r.
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If you have any quesc10ns or comments, please contact one of the
undersigned •.

~jUf
Robert J. Sterrett, Ph.D.
Senior Geologist

N. Dean Marachi, Ph.D.
Principal

RJS;jb
enclosures: Tables 1 chrough 4

Figures 1 through 4
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TABLE 4
STATISTICAL ANALYSIS OF GROUNOWATER QUALITY PARAMETERS

Page 4 of 4

RESULTS OF STUDENT'S T TEST

WeJ I I. D. HC-13 I~,d I 1. D. HC-ll
PC!rameter: TOX P,~r amet Elr: TOX

Peri od: All Period: All
No. Obsev: 14 Nc) • Obsevt 14,

l Me",,: 0.75 Mean: 2.52
j

Variance: 0.46 Variance: 25.88
std. Dev. : 0.68 Std. Dev. :- 5.09

Min: 0 .. 2 Min: 0.41
Ma:·, : 2 .. 7 11al{ : 18

t from tab1 e: 2 .. 65 t from tab!.e: 2.65

Student'!> t: 1.29

Weighted t: 2 .. 65

Well r. D. HC-13 Well r. D. HC-12
Parallletl?t'~: TOX Parameter: TOX

Period: All Period: All
No. Ob!$ev: 14 No. Obsev: 14

MC?t1.n: 0 .. 75 Mean: 0.28
Vari~nc.:{=: 0.46 Variance: 0.01
Std. De-v. : 0.68 Std. Dev. : 0.1

Min: 0.2 Min: !). 16
11a>, : 2.7 J'1a:-~ : 1).44

t from table: 2 .. 6;; t from tabl e: 2 .. 65

Student's t: -2 .. 565

Weighted t: 2.65

Well 1.0.
P,~ram"1ter:

Period:
No. Obs~v:

~·Iean :.
V&riance:
Std. Dev.:

11i n:
fvr.:n: ;

t from tabl!?:

HC-13
TaX
All.

14
1).75
0.46
0.68

0 . .'2
2 .. 7

2 .. 65

Stlld"mt's t:

Well 1. D.
Parameter" :

Period:
No. Ob!:.;ev:

1'-1ean:
Variance:
std. Dev.:

Min:
Min: :

t from table:

-0 .. 22

26-S
TOX
fll!

15
0.7

0.28
0.53
0.23.., ..

..:.. .....
2 .. 624
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APPENDIX F

WIPE TEST



WIPE TEST PROCEDURE

H.I SUMARY OF METHOD

A I-square foot area of the surface is wiped with a wetted filter

paper. The paper is then placed in a plastic bottle and

delivered to a· laboratory. The entire filter paper is then

analyzed according to U.S. EPA methods 7190 and 7420 (SW-846).

H.2 EQUIPMENT

The equipment required for wipe sampling includes:

plywood template (I-sq ft) or tape measure

marking crayon

.filter paper (I5-cm diameter, ashless)

·squeeze bottle containing appropriate solvent (e.g., hexane,

metbylene chloride) depending on the substances to be

tested

wide-mouth plastic hottles with cps (250 or 500 ml capacity)

disposable plastic gloves

magic marker for labeling bottles

notebook and pen

box or crate for carrying equipment

a ladder.

H.3 PROCEDURE

The wipe test procedure is as follows:

L Select a representative sample location.

2. Mark a I-square foot area using the template and crayon.

Label the location.

3. Put on a pair of new gloves.

4. Take a filter paper, fold it into quarters, and saturate

lt with caustic solution.

v 20nov85 H-I



5. Wipe the entire surface of the area to be sampled once in

the horizontal direction and then once in the vertical

direction. Use a uniform pressure for wiping. All sides

of the filter may be used in wiping the area.

6. Plae the. filter paper in a Wide-mouth plastic bottle.

Label the bottle. Additional filter papers may be placed

in the same bottle to form a composite sample.

7. Remove and dispose of the gloves.

8. Record sample locat~on and other information in the field

notebook.

9. Repeat steps 1 through 8 until all samples are collected.

H.4 QUALITY CONTROL

Quality control for field wipe sampling includes replicate

(duplicate) and blank samples. A replicate sample is collected

from an adjacent I-square foot area. A blank sample consists of

a clean, unused, saturated filter paper.

H.5 ANALYSIS

The entire filter paper is analyzed in the laboratory for the

following:

hexavalent chromium

lead.

v 20no,,;85 H-2




