APPENDIX C
j WELL LOGS




o Project: TOSCO CORPORATION |
' AVON REFINERY Log of Well No. 23 M
. Martinez, California _ _
E Date Drilied:  July 6, 1982 Remarks: Jop of casing elev. 10.48°
Drilling Method: 6" Dia. Power Auger
b = ' TUABORATORY TESTS
= " 2 L IS S -
£ 8|y MATERIAL DESCRIPTION WELL R
; :la s , - DETAILS 2ot 8al558s
. . S |SEm
Ground Surface Elevation: §,7' al g S0
_ SILTY CLAY (CL) |
. Medium stiff, black, with
iy - organics y
E.,'-fj- . a .
5 - : ) FILL ]
1 § 9 | Peaty o ( ) A4 50 | 57 -
3 SANDY SILT (ML): Very fine, ¢
= 5— _ . loose, black, with organics “(—
! . SAND {sSP) ' J6.0' -5}
: —, Very fine, loose, black 9-23-82
-4 | k = o . )
y | ]
S K 284 2 PEAT  (Pt) 271 20) -

Very soft, dark brown

p 10~ ]
i .
i
IR (I __(BAY HL_?D)? . 2k | 99 | 1060
i 15— SILTY cLAY (cCL) -
i n \ Stiff, gray ]
1 |
| e if ’ - -]
\ ggza Very stiff, green-gray 21 |107 | 3865

- SAND (SP-SM) - : 7

L - Medium dense, gray A
Y 58415 - 22 [105 | 1015

oy _ 4

@ 25 SANDY CLAY (CL-SC) -

é R 'I\\\ Very stiff, gray i

“--Brown sandy clay (CL)

SILTY SAND (SM)

Loose to medium dense, brown

SANDY CLAY (CL)

Proj. No. 152724 Woodward-Clyde Consultants Figur e C-23a




Project! TOSCO CORPORATION ‘ . "
. AVON REFINERY Log of Well No. 23
Martinez, California _ _ L [Continyea
s v K ELL wsd -.-.>: E.g." I
& | W St eslEn®.
£ | g1 MATERIAL DESCRIPTION “fl&gglsrsy
2] 5|3 L DETAILS |5:{%°{g8s
o hd m 2S5 & 38
] , SANDY CLAY {(CL)..... Cont'd T g&
- - X :
: Stiff, gray-brown, inter-
- ?g 1 bedded uith clayey sand (SC) R 283 95] 1365
35— -
J .
T . I U
1R ] //
1 854 27 SILTY CLAY (CH) i - 18113 10,210
- -
40 ‘. Hard, gray-tan =
- - ] ol
" \ - —
s Gray-brown -
| -9% 41 i ! SNt I i
45— — =i
- 4 =i
A - =l
50— ] — -_"—1_-.
'>< A ) '.A
- 10 18 7 ‘.4 - - -
]\BOTTD’H OF BORING @ 52° .
N 7 I
. R
50~ ]
A "
" “1
65 “" ,
' {Proj. No. 15272A Woodward.Clyde Consultants Figure €~23b °




Project: - TOSCO CORPORATION -

AVON REFINERY | Log of Well No. 26S

Martinez, California

1Date Drilled: July 8, 1982 Remarks: Jop of casing elev. 10.92'
Drilling Method; _8'' Hollow Stem Auger

@ s |7 :
L ; AN M WELL ,
f-a E E MATERIAL DESCRIPTION REMARKS
¥ 3 w | & : DETAILS N ,
' Ground Surface E]evati’on_: 9.1
SILTY GLAY (CL)
b = Medium stiff, tan to brown, dry,| -
1. " occasional gravel _
i SILTY SAND (5M) 4
‘39 Medium dense, black, moist -
P R :
g 5 ] SILTY CLAY (CL) o PN S - .
e - Soft, with trace of gravel, _59'_,1'23'_“% Qrulllng easily
X T dark brown ,
- = Becoming sandy, light brown -
L N ‘
d2IN5 A
i N , . {(FILL) ‘ /
om SILTY CLAY with PEAT (OH) | AV stigne 'st odor
§ ' Soft, black IS e
TR . : Xl
4 35 ] o
5 51 SILTY CLAY (cCL) R i B
: - Medium stiff, with organics 1 :.,.:
; 15— and gravel, blue-gray - ol I
o i} (8aY MUD) | T AR i 1
i . ‘ TBecoming sandy . :‘: S
f . ) o L'- p e
1 SANDY CLAY (SC) | R
I}': 20— o Medium stiff, greenish-brown _ 1;—-.:
- REER A BL i S
| T ' -
i - , k _ | i
CA _ : BOTTOM OF BORING @& 213° "
] 25 -
] . F'—':';
P B b ¥
: l B -
o 30— —

Proj. No. 15272A Woodward-Clyde Consultants Figure C-26




. Well
v : .
COUNT SANLE uscs DESCAIATION Const. PVC Pipe
- i
0 0-1" Light brown fine.sand [P% / Concrete
' with trace silt .(£i11) | | “IsE—"""
B 1'-3* Black fine sandy clay zl LY _
2 ' with little gravel and ,/// :;V Bentonite
‘ E debris, moist, medium [ 2R
- FIiLL Stiff etroleum odor 0 _
4 (fill;. P - 2 --~Pea Gravel
£y R-]
3t 8% Black, fine sand, wet = ,./
_ h A ' (saturatecli) , loose, TN = ?’
6 - strong pédtroleum odor =|,
(£i11). NEK
g | (Buried Coke?) s :’::—_ 9%.
i Bly* .13 'Brown peat with trace e =
1 clay, soft, wet, “ —i¢
- ‘ i dor, "=
10 pT arganic o r v = :‘, .
‘ D 1= @
— ’ — ™ fé S
m 12 ‘—‘ :é ::-: 3 "4'5
wo -~ 113'-15"'Black, silty clay with |. |}, B o
= ‘ trace peat & fine sand,| e g I ;’8
= 14 CH soft, wet, organic odor{ 4= W A
. — - =1
s ~ " f15'-18" Greyish green, fine, =
3_1 16 - sandy clay, mOiSt, ) oo E s .
o stiff. =
CL ’ % = 53
L8 . ""’d18’-20'Gre-yish green, clayey, Tl E °
fine sand, moist, S il=1
8¢ medium dense. (&= %
20
Bottom of Boring at 20
22 1 B
24 B
26 1 ]
.28
Date Drilled: 5/16/83
;
TOSCO CORPORATION -
AVON REFINERY LOG OF WELL NO, Hc-11
MARTINEZ, CALIFORNIA
. . ' Ve .
Balbi & Chang Associates | rroseciio. 1089-1 PLATE 14




) sow ) We_ll‘
. COWNT | saetg | uses | oescarrTiow Const, | _pvC Pipe
. . [ M
| a1l Brown  sandy clay with do| 4 +___Concrate
little gravel, damp, TS Y3
2 o medium stiff (fill), s ki ]
) 1%'-3" Black, silty, fine sand ,/;’ : ,/////4_-_39“*30“1"-9
Y. TLL ‘moist, loose, patroleu v e
A= FILLY odor (£111), ) 2 onen @ .
< 3%w7" Blackifine ‘sand, wet. |&| |, Fea Grave
: - {saturated), loosa, = - B
- 6 — 1 strong petroleum odor g |= ﬁ"
e e (fill), ‘ ‘ =|
pp |7'-10' Brown peat with little| @|_ g°
g - . clay, wet (saturated) .| |= %
2 ! ‘soft, petroleum odor, ¢ =
3 el o
lo,— —~—11¢"-14* Greyish green fine olé —_:: °
sandy clay,. moist, o = ,’ o
— cr Stlff, [ -:_j P ] 3 a
w12 1 1=l L
- _ S = I Qo
z 14 - ——"114'-20" Light brown, clayey, 4 "= 5 o
: fine sand, moist, B = &
x . = je
- loose to medium dense, 8 —-
a 5¢C i e | = e
g 16" 1 o ; &
S|
18 ] <1.71=] .
® 8 § 4
A{Z|#
20 '
Bottom of Boring at 20
22 - ]
24 -
26 - .
28
Date Drilled: 5/16/83
TOSCO CORPORATION
AVON REFINERY LOG OF WELL NO. Hc-12
MARTINEZ, CALIFORNIA ‘ _ '
- Balbi & Chang Associates | esosect no. 1089-1 PLATE 13




| E o | Well
o TOUNT | sAmPLe | uscs | DESCRISTION cinst, |_pve pipe
] 0-1" BJ:'own,fine sandy clay "d, Ji’ Concrete
+ , with little gravel & Y Yo
2 de-ris, damp, medium E R
v ' stiff (fill). 71 VU] __Bentonite
0 = : 1'-3* Black clay with seme [ [/
a2+ - ) fine sand, moist, mad- | o :
& S Crmef e dum-stiff, petrolaum | g J4— Pea Gravel
Tl o 7 edori(ginny, - N
j 6 ~ 3'-8%' Black fipe sand, wet, |88 = b g :
e loose, petroleum odor =i{s .
' (£ill), gl =|.°
b - o o |=| 8
8 — “‘1 =| %
B%'-12%' Brown peat with el =
) little clay, wet ; ¢
5 10 - 1 PT {saturated), petro- - °': = ‘:,
) ] “leum odor. : =\ o
1= e his
- . =
i w 127 - ——] e T B N i
o 12%-14 Black silty clay, wet = o &
- o o
z CH {saturated)}, soft, =1 ° @
- 144 - slight organic odor. - 8= ] 3 o
! ,_:E 14'-20" Greyish,green clay with . g s
0. ) trace fine sand, ¢ |= e
w16 7 7 1 oi=]o
:Iv; ’ more sandy at 18!, ‘:'_—._. op
e | e
i 18 - _ Te | e
E : T8 ::ﬁ:.” o
A= ®
o 20 '
s Bottom of Boring at 20°
= , _ _ :
22 - -
_ 24 M . o
: 26 - |
28
Date Drilled: -/16/83
TOSCO CORPORATION
AVOR REFINERY LOG OF WEL[_ NO. HC-13
MARTINEZ, CALIFORNIA .
. .‘ . . ) :
Balbi & Chang Associates | rrosecr vo. 1089-1 PLATE 15




DRILLING CONTRacTOR Si8rra Pacific

ORILLER

oare _6/18/8

CHK'D BY

ug Z . ; ; — -

g* AN ¢l2] LOG OF BORING No.MB-1

< = z 8 @ o (8] o )

wr - G:,

’ gg §¥ ablg ( 2k §g§ 2 | DATE DRILLED: 6/18/85  EQUIPMENT: Mobile 8-53 »
§5| sE 1% /E8(38 &¢ 1382 |% : 2
3 | 22 |5/ EEISZ] 8=z | ¥38 | 5 ) pescripTion:Soil Boring ELEVATION: =

M1 3-12-23 18/15 - %" Silty Sand (SM), tam, low moisture, low

: _] \ plasticity, some oil staining, HNu = 6
= - ” i _

et 2_ 266 818 e Coke, black, high moisture, low plus-

ticity, HNu = 12
: - 2 , -
Mi1-3 | 5-2-2 | | 18/12 - 2d i iy
— 7-3 High viscosity preduct at coke clay
: . b contact, HNu = 20
{ a1~ | 2-3-6 0 e o o
N Clay silt (MH), grey green, high =meis-
‘ -1 2 ture, high plasticity, with fibrous
? ] 'E organics
=
: MB1-5 [5-11-13 18/18 5 o Sam'i (SP_), tan, h%gh moisturé, fine-
y 3 ¥ grained, no stalning, HNu = 3
L=3
-1 &
-
; . - 20
MB1-6 § 4-5-7 18/18 d B
' - / Sandy Clay (€L), tan, high moisture,
/%/ medium plasticity; HNu = 4
/ Clay (CH), grey green, medium moisture,
] Lr s P P
5 high plasticity, no staining
- Total Depth 25.07
|

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING ANO AT THE TIME OF DRAILLING SUBSURFACE CONDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHANGE AT TMIS LOCATION
WITH THE PASSAQE OF THIE THE GATA PRESENTED 18 A SIMPLIFICATION OF ACTUAL CONGHIONS ENCOUNTERED

PROJECT NGO
. Shellmacher Ponds. 84-1124.03
& EE %@ -rt-/!'-AEF!K TOSGC Avon Ref inery : . DRAWING HO
& Marti C
3 GROUP nez, California Aot
ENGINEERS & GEOLOG!ST_S




w o Z - ,
£ g% / 21¢| LOG OF BORING No.MB-2
X & 6 /46 E8 12 :
3 y gg z| /8818, =5 | SZE | £ | OATEOAILLED: 6/18/85  EQUIPMENT: Hobile B-53 ”
z | SoiZ8l b | 298] 2 9
3| SZ|5|/ 28|3E %z | BY8 % oescawmion: ELEVATION: 2
MB2-1 | 5-7-12 18/8 ] | t*Fill $ilty Sand (3M), tan, low moisture, low
s i ) L ] plasticity, some erganics, no staining,
MB2-2 [5-b-10 | * [18/12 vl Hu = 2 -
13
: . Coke, black, high moisture, BMu = 6
J MB2-3 | 4-3-2 18/14 .
o 1 @ =
Y [+ e
N ] o L.
¥ g:-‘: ] %" AL
‘ .§: MB2-h | 1-2-7 TR 10 fz " Clay gﬁﬁ), grey gree?j’high Toistnre,.high
o - = ///’ plasticity, some stainimg, with argarics
=
I E S & 4
g 1
‘ {ﬁ- g — B f/ Sand (SP), tan, fine-grained, high moisture,
T : 15 : no staining, some Fe oxide mottling through-
© g o | MB2-5 {5-8-9 18/12 " out
ZE ] Total Depth 16.5'
.k 7
| -
| 20
* —
; _
a
»
6 ——
‘CK_) ——t
v —
g —]

THIS SUMMARY AMALIES ONLY AT THE LOCATION OF THIS BOAING AND AT THE T1HE OF DRILLING SUBSURFACE COMDITIONS MAY DIFEERA AT OTHER LOCATIONS ARD MAY CHAHGE AT Y;ns LACATION
WilTH THE PASSAGE OF TIME. THE DATA PRESENTED 1S A SIMPLIFICATION OF AGTUAL CONDITIONS ENCOUNTERED

- PROJECT NO
: Shellmacher Ponds B4&w1124,03
“ EE :}"AERK TOSCO Avon Refinery B DRAWING NO
4 M .
; B croup artinez, California

ENGINEERS &4 GEOQOLOGISTS A-2




: g / :£/g|] LOG OF BORING No.MB-3
X g £a /8|S =515
E s %lf z| /88|8,] 25 [ S3E | & | oaTeDRILLED:6/18/85  EQUIPMENT: Mobile B-53 i
Qo 0 I 92 £ z - 1]
il 328 S§3g B: (%98 )% DESCRIPTION: ELEVATION: i
MB3-1 110-10-11 1814 _ H 4 Silty sand (SM), tanm, low moisturs,
- N stained, HNu = 10 .
HB3-2 | 3-5-8 18/18 7 Coke, black, high moisture, low plasticity,
! | W = 4 ‘
b - 5 A 2 = EE
2 MB3-3 | h-5-5 18/18 = b
Yy =
St
:;‘: CIT “
I | — : — 10 R
S ] MB3-4 | 1-2- 18/18 =~ ~
2 3 ’ / =~ ’ Peat (Pt), high moisture, dense fibrous
< — > brown organics, HNu = 20, grading to
L 2 3 - . Clay (CH), grey-green, high muisture,
SO £ - high plasticity, with root-like arganics
S -1
-8 , : 15 a fac i
£ 2 ¢ MB3-5 614 18/18 g Less grganies in the clay
i =
- 5
5 2
- =
! e 20 _ .
o M83-5 [5-13-28 18/12 4 Sandy $ilt (ML), tan, high meisture, medium
. : =1 plasticity, no staining, HNu = 2
% B s
v ; 25 -
B3-7 3-22-40 18/18 ] Sand (SP), tan, fine-grained, high moisture,
] no staining, grading to coarser-grained
_7 sand ‘
: . 30
MB3-8 | 20-70 12/12
e / =i Clay (CL), brown, lov moisture, stiff, no stain
e o Total Depth 31.5
£ -]
T Note: Blow counts asscciated with Samples MB3-7
» and MB83-8 may be in error dve to viscous damp-
- ing of the drive force.
g !
——l

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AhO A1 THE TIME OF DRILLING SUBSURFACE CONDITSONS MAY DIFFEA AT OTHER LOCATIONS AHD WAY CHANGE AT THIS LOCATION
WITH THE PASSAQE OF TIME, THE DATA PRESENTED 1S A SIMPLIFICATYON OF ACTUAL CONDITIONS ENCOUNTERED

s _ PAGJECT HO
?1_ ' Shellmacher Ponds ,  84-1124.03
o ” I:l&;K TOSCO Avon Refinery DRAWING NO

Martinez, California
4 W B group ’ ; A~3
GINEEAS 3 GEOLOGISTS




wg A . : . -
E 22 /1 3]:] LOG OF BORING No.MB-4
= & ZH fuwtg Eg 3 . .
? [i.ug §§ - §§ Egg =l %gé § DATE DRILLED: 6/18828/85 EQUIPMENT: Mobile B-S3. "
z ] 3 i @ x @
= 3] 22151/ 28138 %z .| 998 & pescririon: Sl Boring ELEVATION: 4
=1 HB4-1 H3-13-18) | 18/7h THH} $ilty Sand (SM), tam, low moisture, low plas-
E ] ] y ticity, some dark oil staining, MNu = 50
et [ MBE=2 | hhe5 18/12 =] % :
K : ] é Llay (CL), grey, medium moisture, stiff, HNu = 7
ar v A ‘ . . .
E MBh4-3 | 2-6-8 18/18 ? = T taic_e, black, high moisture, low plasticity
et o - |
g 7] z
i o, —
i . )
£ 18] ¢ —L '
RS I MBA-4 =11 /18 >< e Peat (Pt), grey, high moisture, high plasticity,
o ~] brows fibrous organics, #Nu = 7, grading to
s Clay (CH)
.9 I ‘
g ~ 8
§ 5 ‘g : 6/28/85 | _
L x L Clay (CH), grey green, high moisture, high plas-
£y S ticity, root-like organics-in clay grading to an
I T MBh- Ay 18/18 + Ys 9 ; ¥y 4q g
g g ikl e L ] 3 % organics-free, stiffer clay
i -t 3. /
__ = %
_: : - ' 20 /
MB4-20} B-8-8 18/14 %
*
fo ] A
—] F?.-r
¥ — ' Sand (3P}, tam-green, high moisture, medium-
T 25 grained
F MB4-25110-10-18 18/18
, / ~ Clay (CL), tan-green, medium moist, stiff
fotal Depth 26.5°
3 o —
IR N
fa o -
o
mE .
e .
o
= —
w —
10

YRS SUMMART.APPUES OHLY AT THE LOCAHO‘H QF THIS BOAING AND AT THE YIME OF Dﬂli.LINO SUBSUAFACE CONDITIONS MAY DIFFER AT QTHER LOCATIONS AND MAY CHANGE AT TS LOCATION
WITH THE PASSAGE OF TIME. THE DATA PRESENTED 15 A SIHPLIFICIANDN OF ACTUAL CONDITIONS ENCOUNTERED

E ; PROJECT NOY

. Shelimacher Ponds : 84-1124.03

vy THE TOSCO Avon Refinery ' A
MARK Martinez, Californi e e
GROUP ’ rane

ENGINEERS & GEOLOGISTS A-b



— — .
F iz _5[s| LOG OF BORING No. MB=
= & zo /a(cS = O .
sl of |1 /uBl5,l zp | 3£E | 9| vaveDRite: 6/27/65  equMENT: Hobils 8-53 -
< o : x Al « DR E < -
2| $205)/ 98|32 Bz | ¥¥8 [ E| pescrrion: ELEVATION: "ﬁ’
, - Clayey Silt (ML} tan, loose, dry, minor
i 7 k rdered cok
'..155__1 344 18/1% | black powderad coke
o : — % Sitty Clay (CL), brown-dark brown, medium
E M85-2 {5-5-8 18/0 _5_2_% plasticity, oil stained, Wiu = 30
. 5 .
£85-3 18-9-15 {18/0 / = {ake, black, Fine-medium grained
ane] / o 1 q
(Tried 1" sample |— % ’
tube) 18/ % l
- 10 o
b= MBS |2zt 18/18 . e
) - o e e3 y Drown, sample was mastly agx coke
= N - Peat (Pt), b 1 tly black cok |
3oy = < k= (slough?)
Al B ES
o -+ =
&5 S /
* ¢ o 0 -E £::: Coke (slough?} top 15" of sample, then
5 4 e ' ' 2 Clay (Cu), blue-green, high plasticity,
A 1 . S - ] v
£ E horo 5o 18/18 - / with occasional angular pebbles (Bay tied)
x — /
]
ST e - 20 W siity Sand. (54}, greenish grey, medium grained,
o 185-0 15-5-16 | A8/15 < | saturated, Wy = 1 = background
— ih Stiffer drilling
. : — 25 — '_:_';\Sand (SP), greyish tan, loose, satwrated
‘ #595-7 19-20:2% 18/14 " A—=3ilty Clay ?CHS’, grey-tan, medium moisture,
: Zed—high plasticity '
- Silty Clay {CL), light brown, low moisture
| ] Total lepth 26.5°
" o —J
: .
3 D -
2 -~
S~ it
w B
1
o —

THIS SUMMARY APPLIES ONLY AT THE LOCATION OF THIS BORING AMD AT THE TIME OF DRILLING SUBSURFACE CONDITIONS MAY DIFFEA AT OTHEA LOCATIONS AND MAY CHANGE
WITH THE PASSAGE OF TIME THE DATA PRESENTED 1% A SIMPLIFICATION OF ACTUAL Q-OND!T!ONS ENCOUNTERED.
i ——— i

AT THIS LOCATION

PROJECT NG

- Shellmacher Ponds ' 8?-1124'03
i} LF:\E K TOSCO Avon Refinery ' HAAWING NO
& Gngup Martinez, California

"As
ENGINEEAS L GEOLOGISTS




toh linlls

.

=T

=
'
0
—
w0
-
4
[
§
2
z
]
=
<
o

ORILLER

cHrp By _REL

w g mZ - .
2/ AN ;213! LOG OF BORING No.MB-6
3 @ 8 /gio 53215
FES §§ - gg g, £ S3E ! ¥ | DATE ORILLED: 6/28/85  EQUIPMENT: Mobile B-53 -
3 - Tolxw 'y oz -« =
@ Eo | B 22|28 Sz | 28 | & | pEscrieTioN: Soil BoringELEVATION: :5' 4
- o 2z | b Silty Send (§i%), tan to black when
ME6-1 [16<19-22 18/12 ¢ ' stained, low moisture, low plasticity,
: \ Stiff. HNu =z
. s 1 3 i . k3
MBb-2 [b-10-1%  |16/8 g Clay (C1), grey-green, oil stained
= HNu = 30 peak
' ", Coke, black, medium grain size, heavy
1 080-3 |5-7-18 18/% ] oil type: staining '
Gets clayey at approximafely higher
] plasticity
- —_ HNu = 50 sustained
-
Lo
: Clay (CH), grey-green, thin layer, high
oG4 1622 18/12 plasticity, coke
n Peat with coke (Pt), brown, oil stained,
left oil on gloves.  Hiu = 10
] Loke
{some organic fibers) .
- - — Coke
H36-5 16-6-11] 116/18 . Clay (CH), grey-green, high plasticity, high
] moisture, stiff
— Sand {$?), grey-green, mediun grainmed
P l o~ Clay (CL), brown, stiff, medium plasticity
#96-6 16-20- 18/17
] $ilty Sand (SM), tan-green, mediuvm plasticity,
- medivm noisture, HNu = 3
Clay (CL/CH), ten, sandy, medium to high plasticity,
L35-7 Lo-10-11 15713, :: _ medium to high moisture
" Total Depth 26.5

THIS SUMMARY APPLIES ORLY AT THE LDCATION OF THIS BORING AND AT THE TIME OF DAILLING SUBSURFACE CONGITIONS MAY DIFFER Al! QYHER LOCATIONS ARG MAY CHARGE AT THIS LOTATION

WITH THE PASSAGE OF TIME THE DATA PRESENTED 15 A SIMPLIFIGATION OF ACTUAL CONDITIONS ENGOUNTERED

TELE

ENGINEERS & GEOLOGISTS

THE
MARK
GROUP

Shellmacher Ponds
TOSCO Aven Refinery
Martinez, California

———
PRQJECT NO

84-1124.03

TRAWING NO



g 0 % z ' -
22 §2 /1, Llst LOG OF BORING No. MB-7
X bl 26 /uic 5312 _
a ?E %? . gg ES zk g"é% £ | DATE DRILLED: 6/28/85  EQUIPMENT: Mobile B-53 o
$51 32 0% 1/ sglay BE 18923 : g
= Ba | 3 ZEIZRE| ©Z | 2520 | & | DESCRIPTION: Boring ELEVATION: =
$ilt (ML), motiled yellow ond browa,
MB7-1 1 8-9-11 1844 R i. sandy, some rock fragments
HB7-2 | bk-5-6 18/15 A _ i Coke with sand, dark brown, loose,
- = 1" brown plastic clay layer.
5 .
£ HB7-3 § 4-5-5 18/0 | Strong odor from well
‘ . -
.
‘:J- W
— 2
‘ ] _
10 T . .
- HBT-b | 2-3-3 18/18 - 1! loke, black, has oily sheen and odor
- o £
spl - T E Peat (Ft}, brown, clayey
e - 5B
£ _ 2
2 , 15 =
o | ua7s L85 | l1a/1s ' Clay (£4), grey-green, high plasticity, some
53 ~ winor roots '
B F ~] '
B! *
— Sand (SP), gray-green, median arained,
j 20 f idated t d Al bal
M37-6 1101515 18/18 7 snconsniidated, saturated, some clay balls
| Total Oepth 21.5°
—
-]
pu—
Y-
© aspnd
e
x
{I} Qo
: E —
aL o
LE .
- ll el -
crp —
-
‘ - .{; Q —
£ =‘: )' . ‘. THIS SULMARY AFPLIES DHLY A5 THE LOCATION OF THIS BORING AND AT THE TIME OF DRILLING SUBSURFACE CORDITIONS MAY DIFFER AT OTHER LOCATIONS AND MAY CHAMOE AT THiS LOCATION
b WITH THE_ PASSAGE OF TIME YTHE DATA PRESENTED 13 & SIHPLIFICATION OF ACTUAL CONOITYONS ENCOUNTERED
i i ———— — . ——— L R M ——
PRAQJECT NG
Vo . L 861124,
! i THE Shellmacher Ponds - 1124.03
Pond 2 MABK TOSCO Avon Refinery DRAWING NO
E GROUP Hartinez, California
— ENGINEERS & GEOLDGISTS . A-7
" — ' P PO

————




R

~LOG OF BORING No. MB-8

3 o« 53 /olu 85 | 8
s/ g, 1 |EC/#I0 «52 | o .
¢l ¢3 1z /85|28 EE | 22% | | DATE ORILLED:6/Z8/85 EQUIPMENT:Hand Auger U,
3 3% | % SolZ8| &+ | W3 |2 - h
4 e | ® Zx|zE| oZ 3% 0 | o | DESCRIPTION: ELEVATION: -
Il Surface
] Sand (s#), brown, siightly clayey,
, —. -1 low plasticity, mediun maistura
H58-1 =S
' Loke, medium grained, oil saturated
- = v e = 10 95 at 1.2' Wby = 30
Fig8-2 5 151 - 17" Ny = 12-15
2 — ~ lold stood for twg hours and water level
— “ raised to surface, moved over 2' tn continue
» {oke, black, medium grained, minor hrows
- MBB-b ~ 3 = clay with fiberous roots, saturated
o === - = L HRy = 15
= —
- .
.= — Peat/Clay (PL/CH), brown, spongy
5% F
= &0 Hoses - _
o Qe < e 5 B Black stained silty clay, brown peat, HiNu = 20
E -] :
3 g §' ]
. 6 —
) = / .
Ba-6 : : s 7 == <1 Clay (C8); grey, high plasticity, medium moisture,
— | HHu peaked at 15 | |
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' ' File: '1040.13

e . . “July 31, 1985
- . .
=
10299B
- Mr. Harold Slnger
" California Regional Water Quality Control Board
* San Francisco Bay Region
1111 Jackson Street, Room 604Q
- Oakland, CA 94607
Dear Mr. Singer:
: This letter is in response to your letter dated June 29,

1985 which requested additional information concerming ground-.
water nmonitoring for our oily waste surface impoundment,
Specifically, the following information was requested:

1. - Submit all groundwater level measurements.

5 2. Construct a groundwater contour map specific to the surface
impoundment.

3. Submit all groundwater data from wells HC-11, HC-12, HC-13,
and 26S obtained since May 1984,

4, Perform a statistical analysis of indicator parameter data
from the wells noted in (3} above utilizing well 268 as
background. .

5. Submit a groundwater assessment program outline that
' specifically addresses migration of hazardous waste from
the surface . impoundment.

6. Implement the groundwater assessment program if it is
determined that well HC-1ll is downgradient.

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 f£low during the four
seasons of the year and presents a summary of all groundwater

quality data collected from the five monitoring wells near the
impoundment.




he

" Mr. Harold Singer

Cdlifornia Regional Water Quality Control Board
July 31, 1985 \
Page Two

As discussed in the report, groundwater in the impoundment
area flows from north to south. Thus, well HC-11 is upgradient
and wells 265, HC-12, and HC-13 are downgradient. Also, as
discussed in the report, it is now believed that well HC-11 may
be located within an area once encompassed by the impoundment.
Thus, the well is not believed to be representative of ground-
water quality outs1de of the impoundment.

For the reasons described above, we do not believe .that a
formal groundwater assessment program is ‘required at this time.
However, since we intend to begin closure of the impoundment in
the near. future, we do intend to perform several steps which 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.

z. Evaluate - the need for an additional well north of the
impoundments to replace or augment well HC-11. 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 flow 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 fligure
showing the location of the borings. Following collection of the
samples, each borehole was backfilled to the surface with cement.

.Step two will be done by The MARK Group as part of Task 3
of our ongoing hydrogeologic investigatiom. 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,

Szncerely, gL:\gz

D, B. Bordv1ck, Manager
Environmental Affairs

pLC/V

Artarbmanre
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July 30, 1985
84~01124.03

() Togsen Corporation
e Avon Refinery

| Que Solana Way

- Hartinez, CA 94333

L At;egniou. Mr. Donald L. Comer
‘Environmental Engiﬂeer

Subject: Response to California Regional Water Quality . Con:rol Board
lettar coacerning the 0ily Waste Surface Impoundment

Gentlemen:

INTRODUCTTION

4?  ’ The Tosco Corporation has recently begun work to imitiare closure of
an olly wasta gurface impoundment locatad ar their petroleum refinery in
Martinez, California. A site inspection was conducted by the Regional Water
Quality Control Boaxd (RWQCB) om April 11, 1985. Based upon  thelr gite
vigdit and upon review of existing dara, the RWQCB requested {in a lecter
dated Jupme 29, 1983, chat Tosco complete the following tasks in order cto
comply wich the Interdim Status Groundwater Monitoring Program (ISGMP):

1) Sabmit all groundwater level measurements.

2) Construct a groundwater level contour map specific to the surfaca
{mpoundment.

3) Submir all groundwacer data from wells HC -11, HC-12, HC-13 and
26~S obtained since May 1984,

4) Perform a statistical analysis of indicator parameter daca from
the wells noted in (3). above ucilizing well 26~5 as background.

5) Submit a grouddwater gssessment program plan ocucline chac
gpecifically addresses migration of hazardous waste from cthe
durface impoundment.

6) Implement the groundwater assessment program 1f it i3 decermined
that well HC-1ll is downgradienc. :

This: letter report addresses the firat four concerns outlined by the
RWQCB. :
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Mr. Donald Comer"
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ANALYSIS AND CONCLUSLONS

1. Groundwater Elsvacion Data

Table 1 i3 a lisc of che water level elevarion datz fof walls located
in the vicloity of the oily waste surface lmpoundment.

1. Groundwater Level Contour Maps

Figureas 1 through 4 are potentliocmetcric surface maps for the shallow
water~bearing zones. The potenciomecric surface maps are representative of
the water table. These contour maps were coastructed using water levels
measured on July 10, 1985, May 15, 1984, January 20, 1984 and September 1,
1983, Water levels measured on these dacas were chosen for coatouring.
because they .generally represent water table conditions during the four
seasons of the year. Water levels measured in Well 23M were not used in
contouriag because this well is screened and sand packed at least 18 feet
deeper .than the adjacent Well HC-1l. Well 23M is completed in the older
alluvial sedimencary deposits, whereas, HC-11"3 screened incerval is in the
Bay Mud and fill. Water level elevations in HC~1l are generally more than a
foot higher than in 23M, 1indicacing a downward groundwater flow gradient.
The volume of water which is moving down has oot been evaluated; however,
water dqualicy daca for 23M do not iandicace the presence of organic
constituents which indicace cransfer from the upper water bearing zooes to
lower zones.

Figures 1 through 4 show that the general groundwacer flow direction
13 £from north to scuch; whereas, che overall regional groundwater £low
direceion i3 from south to north. This apparent reversal 1in groundwater
flow direction 1is 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 chrough 4 suggesc chat Well HC-1! {is.
~ upgradient of cthe oily waste dispesal ponds, whereas, Well 26~§ is

generally downgradient, ‘ '

3. Groundwacar Data

Table 2 summarizes all of the water quality data for wells HC-1l, HC-
12, HC-13, 23-M and 26~S. Well HC~1l is the only well which contalned
detactable levels of organic compounds for water samples cellected prior to
1985. Water samples were collected from wells HGC~l1l, HG-12 and HC-13 in
June, 1985 and well 26—S was sampled in April, 1985. Analysis of these
samples  indicated <the presence of wmethylene chloride (llppb) and
methy lechylketone (4ppb) 1in well HC~ll. The water sample from HC-13
contained very low levels of tecrahydrofuran (2ppb) and mechylpropanol
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(3ppb). The source of these chemicals is not known; however, previocus water
samples from chese wellas did not coatain detectable levels of these
compounds . ' : ‘

Pravious water samples from well HC-11 have contained detectable
coancentractions of organic compounds, especially benzene, A review of
géeveral aerlal phocographs £rom the 19707s indicated that <the east
impoyndment may have extended slightly farther north at oune time. Thua, it
appears likely that well EC-11 may be located within the area ouce included
" in the impoundment.

4. Statiscical Analysis

Table 3 summarizes all of the water qualicy indicator paramecer daca
for the wells around the surface impoundments. Table 4 liscts the resulis
of statiscical analyses for the four indicactor parameters including values
for the mean, variance, standard deviationm and Student”s ¢ for wells HC-1],

HC=12, EC-13 and 26-5, Well 23M was nor compared because it is screened
much deeper cthaa the other wells, and water samples from iz are «oE
‘represencacive of shallow water hearing zones. Well 26~8 is oot believed to
repregsent upgradient and background counditioms. This well, as indicated on
Figures 1 through 4, 1is downgradient of che subject ponds. Well HC-11,

while stridctly upgradieat of the ponds, 1s judged not tto vrepresent '

background c¢onditions because of the presence of crganic compounds at this
location. Viewing cthese difficulcles, it 1is Judged cthac Well HC-13
represents the most reasonable background well in the area. As such, the
statistical analysis uses this well for comparison co other wells.

Table 4 lists the results of the stacistical aralysis for T0C, TOX, pH
and gpecific conductance between wells HC-13 and the ocher wells. The
Studenc”s t-test was used to tesc atr the 0.0l level of significance.

The staciscical analyses suggest that there was a  significant
differanée in TOC for well HC~ll; however, the variance and standard
deviation of TOC for HC-1l are extremely high. '

A significant increase in specific conductance was found between wells
HC-13 and 26-~S,. Again, cthe variance and standard deviation for both wells
- are  very high which makes the value of the  gtatisgical analysis
questionable., It must also be noted that there was a significant decreasa
“ in TOC between wells HC-13 and 26~5. Thia situation cannot be explained ac
" chis ctime; however, 1t does suggest that the oily waste disposal ponds do
not contribute significant quantities of organic compounds to shallow
groundwacer,
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If you have any questions or comments, please coatact one of the
undergsigned.

Sincerely, é f

Robart J. Sterrecr, Ph.D.
Senlor Geologist

Mo Deve armr A
N+ Dean Marachi, Ph.D.
Pringipal

RJS; jb
eaclosures: Tables 1 through &
Figures 1 through 4
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TABLE 4

STATISTICAL ANALYSIS OF GROUNDWATER QUALITY PARAMETERS

Wall I.D.
Parameter:
Feriod:
Na. Obsev:
Mear:
Variance:
Std. Dev.:
Min:
Mas:
t from table:

Well I.D.
FParameter:
Feriod:
Na. Obsawv:
Hean:
Variangaos
- Std. Dev.:
Mins
Masx 2

L from table:

Well 1.0.
Paramatar:
Feriod:
Na. Ohgave

Means
Var{ance:
Std. Dew.:

Mirmas
Max s

¢ from tables

Page 4 of 4

HC-13
TaX
All

14
0.75
0.46
0. 468

0.2
2.7

2.45
Student’'s L3
Weighted t:

HC—-13

TOX
All

Student’'s t:

Weighted t:

Student'’'s t:

RESULTS OF STUDENT'S T TEST

- Well I.D.

Paramaeter:

Periad:
N, Obsaw:
Mean:
Variance:
S5td. Dev.
Min:

Man

e

t from table:

1.2%

2.865

Well 1.D.
Parameter:
 Period:
No. Obsev:
Mean:
Variance:
Std. Dev.:

‘ Min:
Mayy

t from table:

Well 1.D.
Paramater:
Ferigd:
Na. Obsev:
Mear:
Variance:
Std. Dev.:
' Min:
Mam ¢
t from table:
-0, 20

L

T HC-11

TOX
All
i4

-
-&--JE

25.88
5.09
.41

ig

2.65 .

HMC~12
TOX
All

14
0.20
0.a1

U.1
. 1h
0.44

2.45
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WIPE TEST
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WIPE TEST PROCEDURE
H.1 SUMARY OF METHOD

A 1~ square foot area of the surface is wiped with a wetted filter
paper. The paper 1is "then placed in a plastic. bottle and
delivered to a.;laboratory. The entire filter paper 1is then
analyzed according to U.S. EPA methods 7190 and 7420 (SW-846).

H.2 EQUIPMENT
The eqﬁipment required for wipe sampling includes:

plywood template (1—s§ ft) or tape measure

marking crayon

filter paper (15~cm diameter, ashless)

‘squeeze bottle containing appropriate solvent (e.g., hexane,
methylene chloride) depending on the substances to be
tested ’

wide-mouth plastic bottles with cps (250 or 500 ml cap301ty)

disposable plastic gloves

magic marker for labeling bottles

notebook and pen _

box or crate for cérrying equipment

a ladder. l

H.3 PROCEDURE
The wipe test procedﬁre is as follows:

1. Select a representative sample location.

2. Mark a l-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 1t into quarters, and saturate
it with caustic solution. '

v 20nov85 ' . H~1




3. 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. Recofd gample location and other information in the field
notebhook.

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

H.4 QUALITY CONTROL

Quality control for field wipe sampling includes replicéte,
(duplicate) and blank samples. A replicate sample is collected
from an adjacent l-square foot area. 4 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
iead.

v 20nov85






