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APPENDIX A
WELL CONSTRUCTION DATA




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Réfineru

Boring/well No. - A}

ProjectMo.  “113-909-032
Date M.¥. completed  2/24/86

Supervising D & M _
Enginesr /Geologist  _Mareu fransiu
Depth (11) Description
g .
. &
: B
o £ 8
- Sandy gravel, strong
=] M petroleun odor
<
*©
x
4 -
5 3z | N 8Y Fine to coarse sand and
:\ fine to medium g’aye‘,
Q dark-gray dry; (f)
]
-
10 | o
2. A trace silt, trace to little
3 clay wet
“
15 FI=l
—imiei¥ _ .
2 W ) o Sy sy clay, i
20 —1
Notes:

* Blows teken using & 140 1b hammer falling 30 inches.

% ANl s0ils classified by visyel inspection.

Location - Cheyron Refinery
Driller - Yarren George
Drilling Completed - 2/24/86
_Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam, - 10~
Borehole Depth - ' 15
Casing/Screen Type - PYC
Casing Diam. - 4=
Casing Depth - . 15*
Screen Setting - S-15
Shot Width ~ 0g2*
_Type of Seal - Bentonite
_Type of Filterpack - - I%2Sand
Type of Grout ~ Cement/Bentonite
MEASUREMENTS (NGYD) '
Top of Casing Elevation - 8z
Static Water Level Elevation - 3.08°
Date Measured - ' 1/9/87
Surface Elevation - B8.63"
TEST DATA
Purnp Type -
Depth to intake {ft) -
Satic Yater Le-vel (ft) -
Pumping Water Level (D) -
Drawdown (/) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 112-909-032
Date M.Y._completed  2/27/8¢

Supervising D & M Mark Robertson

Enginwer /Geologist
Depth.'{ﬂ) Description
t w
L]
i4
£ 5
0 " 3 :
. ~Jem .
X ] Gravel with trace silty
x x sand, black
. - A decreasing gravel; (fill)
5 —mifi=E]
=1
= ML Silt with some clay and
= trace peat, greenish—grey
10 —m =
19 —
20 —
Notes:

L A}I soils classified by visual i nspection.

Boring/well No. ~A2

* Blows taken using & 140 1b hammer felling 30 inches.

Location - Chevron Refinery
Driller - Warren George
Drilling Completed - 2/27/86
Type of Rig - ‘ Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 19"
Borehole Depth - 13
Casing/Screen Type - | PYC
Casing Diam. - 4"
Casing Depth - 13
Screen Setting - -3
Slot Width - 0.02°
Type of Seal - Bentonite
Type of Filterpack - 92 Sarvd
Type of Grout - Cemment tonite
MEASUREMENTS {NGYD)
Top of Casing Ehvatlon - 7.84°
Static Water Level Elevation - 612
Date Measyred - t/9/87
Surface Elevation - 7.84°
TEST DATA
Pump Type -
Depth to intake (1) -
Satic Water Level (R) -
Pumping Water Level (1) -
Drawdown () -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal TN

Cement Grout G
DAMES & MOOI
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Ref inery

Boring/well No. - A3

Project No. 113-909-032
Date MY completed  2/24/8s

Engineer fs:l;:: Mark Robertson

Depth {ft) ' Description

0
SP Sand with sorme gravel,
trace silt, dark brown
5 — m x GM Sandy gravel, product
.; visible, strong petroleum
< odor, black
x
x
IO—?-—. -2 trace sit and clay, grey
Clayey silt with trace
ML sand, dark green’
15 —Imy
20 —
“Notes:

* Blows taken using & 140 1b hammer falling 30 inches.

#% All 30113 classified by visue) inspection.

Location - Cheyron Refinery
Driller - Yarren George
Drilling Completed - 2/24 /9%
_Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam_- 10°
Borehole Depth - 15
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 15
Sereen Setting - 313
Shot Width - 002"
_Type of Sesl - - . Bentonite
Type of Filerpack - ‘2 Sand
_Type of Grout - Cmn%tonﬁ'e
MEASUREMENTS (NGYD) Dot
Top of Casing Elevation - 337
Static 'Water Level Elevation - S526°
Date Measured ~ 1/9/87
Surface Elevation - 9.32°
TEST DATA
Pump Type -
Depth to Intake (1) -
Satic Yater Level (1) -
Pumping Water Level (f1) -
Drawdown (R) -
Length of Test {Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal [

Cement Grout DAMES & MOO!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Ref inery

Project No.

113-909-032

Boring/well No. - A4

Location - Chevron Refinery
Date M.Y. completed 2/24/8¢ DriTler - Yarren George
m :}:t Andred tyansi Dritting %btd - _ 2/24/86
_Type of Rig - Hollow Stem Auger
Depth (1) Description CONSTRUCTION DATA |
“.): 2 Borehole Diam. - 10"
2 2 Borehole Depth - 15
0o —* -] Casing/Screen Type - PvC
f: Casing Diam. - 4"
IE Casing Depth - s
A Screen Setting - 5-13
5 BTy EE Fine to coarse sand with Shot Width - 0'0'2.7
‘y some fine gravel, petroleun  Type of Seal - Bentonite
:S odor Type of Fiterpack - - ;2 Sand
;: _Type of Grout - t:emmt/*gtmm
:: MEASUREMENTS (NGYD) -
10— 22 trace clay, wet * _Top of Casing Elevation - 7.06°
:E ' Static Water Level Blevation - 158
E: Date Measured ~ 1/9/87
_:: ZE Surface Elevation - 6 90"
15 T 2% Sity olay, dark oray, TEST DATA
moist Pump Type -
Depth to Intake (f1) -
Satic Yater Level (f) -
Pumping Yater Level (R) -
20 — Drawdown (ft) -
Length of Test (Hrs) -
Not:aa:‘ N 14015 he rolling 30 hes WELL CONSTRUCTION KEY
ows taken using e mmer falling 30 inches. Filter Pack
** AN soils classified by visual inspection. Bentonite Seal
Cernent Grout DAMES & MOO!




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILLS

Project : Chevron/Philadelphia Refinery Boring/well No. - AS
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Project No. ‘1 13-909-032 Location - Chevron Refinery
Date M.v. Sompleted  2/25/86 Driller - VYarren George
m ‘:;:: Andrei bvansi Orifting Completed - 2/25/86
Type of Rig ~ Hollow Stermn Auger
Depth (R) Description CONSTRUCTION DATA
g Borehole Diam. - 10"
§ Borehole Depth - 18
o —= Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth - 13
Screen Setting -~ 4" -7
5 T S‘W gravel, dark grey Stot Width - c.o2-
moist _Type of Seal - Bertonite
Type of Filterpack - _ §*25uw
_Type of Grout - Cement /Bentonite
MEASUREMENTS (NGYD) <. . ,
10 3 | Silty sand, dark grey, Top of Casing Elevation - £.93°
moist, soft Static Water Level Elevation - Mot Available
Date Measured - 1/9/87
Surface Elevation - -
15 — | TEST DATA
1 ML/ silty clay, soft,
moist, dark gray Pump Type -
Depth to intake (ft) -
Satic Water Level (R) -
Pumping Yater Level (ft) -
20 — Drywdown (R} -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
* Blews taken using 8 140 1b hemmer falling 30 inches. Filter Pack
** All 3013 classified by visual inspection. Bentonite Seal
Corment Groyt

DAMES & MOO




. LOG of BORING and MONITORING WELL CONSTRUCTION DETA] LS
i -
| Project : Chevron/Philadelphia Refinﬂ Baring/well No. - Ag
) Project Mo, 113-909-032 Location -~ Cheyron Refinery
i Date M.¥. compieted 2/24/86 Driller - Yarren George
gD & M N Drilling Completed - 2/24/96
- - s""""“""wm] it Andres bvansiy
£ Tiype of Rig - Hollow Stem Auger
Deptll' (0 Description CONSTRUCTION DATA
Z {‘;. Borehole Diam. - ig*
g Borehole Depth - s’
g 0 Casing/Screen Type - PYC
Sandy gravel, dark ey Casing Diam. - 4~
re ? Casing Depth - 15°
-5; Screen Setting - 315
i =7 . : -
 p S 5 5§ Sihy clay, dark grey, Shot Width - 002
: é mwist, soft Type of Seal - __Bentonite
i g Tupe of FiMterpack - __ 2 Sand
s ?f _Type of Groyt - Cement tonite
: g MEASUREMENTS (NGYD) ¥
[t 10 4 g Clayey siit to sity clay Top of Casing Elevation - 7.96°
; =7 with plant remnants, :
i é dark gray, moist, soft Static Water Level Elevation - 325"
) g Date Measured - 1/9/87
é Surface Elevation - 7.88"
) H=FEY TEST DATA
15 T’. =¥ trace coarse gravel
. Pump Type ~
Depth to Intake (1) -
r _ Satic Water Level (/) -
' Pumping Water Level (1) -
y 20 ' Drawdown (ft) -
, E Length of Test (Hrs) -
) Notes: WELL CONSTRUCTION KEY
: * Blows taken using 8 140 1b hammer falling 30 inches, Filter Pack |
L
** All soils classified by visual i nspection. Bentonite Seal -
B
E Coment Grout 2B
L4 DAMES & MOOR

Frvern oo

"




{ LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
|l .
i Pro;ect Chevron/Pmladelpma Refinery Boring/well No. - A7
Project No. '113-909-032 Location - Chevron Refinery
Date MY, completed  2/24/86 Driller - Yarren George
r &vas;\gD&M Robertson Drilting Completed - - 2/24/86
' Engineer /Geologist _Type of Rig - Hollow Stem Auger
Deptl;: (rt) Description CONSTRUCTION DATA
B - ‘g Borehole Diam, - 10-
| § Borehole Depth - 15"
# Y ' Casing/Screen Type - PYC
i Casing Diam. - .
- Casing Depth - 15°
s« = Screen Setting -
i = Silty sand with gravel,
-. 5 = dark grey-brown Slot Width ~
; 2 = Type of Seal -
b =
= Type of Filterpack -
i = Type of Grout - Cemnent
| = MEASUREMENTS (NGYD) .
10 — g Silty sand with trace gravel, _Top of Casing Elevation - 802
7 ; § >y, soft Static Water Level Elevation - 4 95°
= Date Measured - 1/9/87
®
§ Surface Elevation - 8.02’
_ . TEST DATA
. 15 — Sty clay to clayey sitt, gray
5 Pump Type -
hE Depth to Intake (ft) -
Satic Water Level () -
Pumping Water Level (ft) -
20 — Drawdown (1) -
Length of Test (Hrs) -
' Notes: | WELL CONSTRUCTION KEY
- ¥ Blows teken using 8 140 1b heammer falling 30 inches. Filter Pack
¥ Al soils clessified by visue! inspection. Bentonite Seat
=
i CementGrout @2 DAMES & MOORE
¥
!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Ref inery

Boring/well No. - A8

ProjectMo. °113-909-032
Date M.Y. completed  2/24/86

SupervisingD & M
Engi /Geologist Mark Robertson

Depth (ft) Description

*blows/ft
samples

Q

1aM SNy to clayey sand with
trace gravel, brown

grades to dark gray-brown

M Grades to clayey silt,

greenish—brown, soft
b=}
15 —m =
20
‘Notes:

* Blows taken using & 140 1b hemmer falling 30 inches.

** Al 50113 classified by visua) inspection.

Location ~ Chevron Refrery
Driller - _ Yarren George
DriTting Completed - 2/24/86

_Type of Rig - Holow Stern Auger
CONSTRUCTION DATA
Borehole Diam. - 10*
Borehole Depth - 15’
Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth - 15°
Screen Setting - S -15"
Slot Width - og2-

_Type of Seal - _ Bentonite

_Type of Filterpack - _ LZ Sand
Type of Grout - Cement ite

MEASUREMENTS (NGYD) = .

_Top of Casing Elevation - 629"

Static Yater Level Elevation - 1.04°
Date Measured - 1 /9/87
Surface Elevation - 613"
TEST DATA
Pump Type -

Depth to intake (ft) -
Satic Water Level (ft) -

_Pumping Water Level (1) -
Dvawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack
Bentonite Seat TN

CementGrost P24
“3  parES & MooR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/well No. - A9

Project No. 113-909-032
Date M.Y. conpleted 2/24/86

EW;‘: Mark Robertson

Depth (ft) . Description

ot

*hlows /1

Siltly sand with some
gravel, dark grey-brown

gh

* Blows taken using 8 140 1b hammer falling 30 inches.

*& AN soils classified by visuel inspection.

Changes to clayey silt
ML with trace sand and gravel,
10 greenish-brown, soft
15 —
20 —
Motes: -

Location - Chevron Refinery
Oriller - Yarren George
Drilting Completed - 2/24/86
Type of Rig - Hollow Stesn Auger
CONSTRUCTION DATA
Boretwle Diam, - 10~
Bor-ehole Depth - 15°
Casing/Screen Type - PVC
Casing Diam. - P
Casing Depth - 15’
Screen Setting - -3
Shot Vidth - 802~
_Type of Seql - __Bentonite
Type of Fiterpack - ) 52 Smd
_Type of Grout - Cement /Eintonite
MEASUREMENTS (NGYD) = .
Top of Casing Edlevation ~ 717"
Static Water Level Elevation - 323
Date Measured - 1/9/87
Surface Elevation - 717"
TEST DATA
Pump Type -
Depth to Intake (R) -
Satic Yater Level (/) ~
Pumging Water Level () -
Drawdown (Rt} -
Length of Test (Hrs) -
WELL CONSTRII,TIQN KEY
Filter Pack

Bentonite Seal I

Cemnent Grout DAMES & MOOR




[

]
B rereeaat

[ e—)

o

ik

Ll
Btirl 1 ol iy

st

, 3
PrEemeng

—

T

F
farmm oy

[t

LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Ref inery

Boring/well No. - A10

10 —

Project No.

Supervising D & M
Engineer/Geologist

Depth {ft)

Date MW zompletad

113-909-032
2/25/86

Mark Robertson

JONS

20 —

Notes:

SM

HL/

Description

Sitty sand with trace
gravel, brown, very soft

Siity clay with trace fine
to med. sand, dark gray,

visible product with sheen,

strong chemical oder,
very soft

grades Lo greenish-grey

Slity clay to clayey silt

Silty clay light gray

* Blows taken using 8 140 1b hammer falling 30 inches.

®* All soils classified by visual inspection.

Location - Chevron Refinery
Driller - Warren George
Drilling Completed - 2/25/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam, - 10°
Borehole Depth - 15
Casing/Screen Type - PV(
Casing Diam. - 4"
Casing Depth - 15
Screen Setting - 3 -15
Slot width - 0.02°
Type of Seal - ntonile
Type of Fillerpack - i *2 Sand
Type of Grout - _ Cemen ite
MEASUREMENTS ( NGYD) )
Top of Casing Elevation - 9.48
Static Water Lsvel Elevation - 6.04
Date Measured - 1/13/87
Surface Elevation - 9.40°
TEST DATA
Pump Type -

Depth to intake (ft) -

Satic Water Level (ft) -

Pumping Water Level (1) -

Orawdown (rt) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack | R
Bentonite Seal [ ]
Cement Grout

s |
fepeerormn

DAMES & HOQ
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LOG of BORING and MON!TORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project Mo. 113-209-032
Date M.Y. completed 2/25/86
Supervising D & M . .
Endi /Geologist Andrei transw
Depthﬁ(ﬂ) Description
3
x 2
2 g
L =
0 "
5 — Silty sand with trace
2 (@ sc gravel, black; (fiM)
10 - ,
z Clayey sand with some
pebbles, black, soft, loose
2 -' “" CL  Sitty clay, black, fine
77 Ablack,
15 ——
20 —J
Notes:

* Blows taken using & 140 1b hammer falling 30 inches.

%% Al soils classified by visual i nspection.

Boring/well No. - A11

Location - Chevron Refinery
Driller - Yuren George
Drilting Completed - 2/25/86
Jype of Rig - Hollow Stern Auger
CONSTRUCTION DATA
Borehole Diam. - 10°
Borehole Depth - 14
Casing/Screen Type - PYC
Casing Diam. - 4°
Casing Depth ~ 13" 6"
Screen Setting - 6" -1%3'6"
Slot Width - 002"
_Type of Seal - - Bentonite
_Type of Filterpack - "2 Sand
_Type of Grout - Cement onite
MEASUREMENTS (NGYD) £
Top of Casing Elevation - 589"
Static Water Level Elevation - 4.04'
Date Measured - 1/13/87
Surface Elevation - 357
TEST DATA
Pumg Type -
Depth to Intake ;[ﬂ) -
Satic Yater Level (R) -
Pumping Water Level (1Y) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal [ ]

Cement Grout DAMES & MO0
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LOG of BORING ang MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

ProjectMo.  '1y3-909-g32
Date M.¥. cimpleted  2/24/8¢

EWI &.Ml . Andrei transiy

DepﬁL (ft) Descriptien
=
w
>
2
0 -+
Sandy grave!, dark grey
9 e wet, loose, strong
petroleum odor
10 —
5 Silty clay to clayey
siit, dark grey, wet
well washed
15 5
20 —
Notes:

*% Al 30ils classified by visue) inspection.

Boring/well No. - A12

* Blows taken using a 140 15 hammer falling 30 inches.

Location - Chevron Refinery
Orifler - Yarren George
Drilting Completed - 2/24/9¢

Type of Rig - Hollow Stem Auger

CONSTRUCTION DATA

Borehole Diam, - 10~
Borehole Depth - 14°
Casing/Screen Type - PYC
Casing Diam. - 4°
Casing Depth - : 13
Screen Setting - : 3-13
Shot Width - 0.02~

_Type of Seal - ~ Bentonite

_Type of Filterpack - Sand

_Type of Groyt - . Coment tonite

MEASUREMENTS ( NGYD) Teo-
Top of Casing Elevation - 614"
Static Water Leve! Elevation - 353"
Date Measured - t/13/87
Surface Elevation - 5.90
TEST DATA
Pump Type -

Depth to intake (ft) -

Satic Water Level (f) -

Pumping Yater Level () -

Drawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Fiter Pack

Bentonite Seal |

Cement Grout DAMES & MOORS
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

ProjectNo.  113-909-032
Date M.Y. sompleted 2/27/86

SW'*‘E:; M MarkRobertson

¥+ All soils classified by visusl inspection.

Boring/well No. -A13

Depth (R) Description
£
“
>
2
-3
o *
Sty sand with trace
gravel, gray-brown
5 ——
10 —
15 —
20 —
Notes:

* Blows taken using 8 140 1b hemmer failing 30 inches.

Location - . Chevron Refoery
Oriller - Yarren George
Drilting Completad - 2/27/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 13
Casing/Screen Type - ' PYC
Casing Diam. - 4"
Casing Depth - 13
Screen Setting - 3 -13
Shot Width - 002"
Type of Sea) - -_Bentonite
Type of Filterpack - | 2 Sand
_Type of Grout - Cement Bentonite
MEASUREMENTS (NG¥YD) *. -
_Top of Casing Elevation - 7.91°
Static Water Level Elevation - 452°
Date Measured - 1/9/87
Surface Elevation - 783"
TEST DATA
Pump Type -
Depth to Intake (1) -
Satic Yater Level (ft) -
Pumping Yater Level (f1) -
Drawdown (ft) -
Lerwgth of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

s
Cement Grout P22 DAMES & MOORS
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

ProjectMo.  '113-950-032
Date M.¥. completed  11/13/86
Supervisig D & M
Geoioqgm . David ¥agrer
Depth (ft) Description
T,
v
2 B
f A
0 M Silt with some fine to coarse
2 % sand, trace fine gravel, black,
1 v saturated; petroleum odor;
?/ ; petroleum residues present
.
] UM oy Fioeoravel vith some sin,
10 Z Ze Tittle fine to coarse sand,
7 ﬁ/ % 2 black, loose, saturated; strong
&7 ? " petroleum odor _
s m) H| cL  Clay with little to some sitt,
A dwrkgray, very soft,
***** é Z é ’//; saturated; trace organics
20——imd &7
2 ,/'/(fr ,/’4 %é Grading to dark brown
s
7 = My Increasing silt; silt with some
30 ﬁ f//;
3 b
g 2 Grading to medium brown
20— I B
e 7
3 Y
Z Grading to brownish-gray
50 Trace mica
Silt with little to some clay,
trace fine to medium sand, |
oy, medium stiff, saturated;
60 trace organics; very micaceous
o0 EARRAN

* Blows taken using & 140 1b hammer fatling 30 inches.

% All s0i)s classified by visus) inspection.
MOORE

foames &

Boring/well No. - A13D

Location - Chevron Pefiery
Driller - Lambert, Inc.
Drilting Completed - 11/13/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10~
Borehole Depth - 70°
Casing/Screen Type - PyC
Casing Diam. - 4~
- _Casing Depth - 69"
Screen Setting - 59' - 69"
Slot Yidth - - 002"
Type of Seal - ‘ Bntonite
—Tuype-of Filterpack - 2 Sand -
_Type of Grout - Shtonite
MEASUREMENTS(NGYD)
Top of Casing Elevation - 799
Statie Water Level Elevation - -1.9%"
Date Measured - 12/22/86
Surface Eleyation - 810
TEST DATA
Pumg Type -
Depth to Intake (R) -
Satic Vat& Level (ft) -
Pumping Yater Level (1) -
Drawdown {ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FLLTER PACK
BENTONITE SEAL |
BENTONITE GROUT L
CAVE IN MATERIAL
CONCRETE [
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/well No. - A13D(Cont.)

ProjectNo_  '113-950-032 Location - Chevron Refinery
Date MY completed 11/13/86 Oriller - Lambert, inc,
s isinaD & M Drilling Completed - 11 /13/86
G.m::m David Wagner :
J L —— - Type of Rig - HoTlow Stemn Auger
Depth () Description
£ .
]
i3
2 af
60'9 o Fine sand with little to some
s medium sand, tr ace silt, reddish-
- brown, medium dense, saturated
17 W Fine to coarse oravel with some
fine to coarse sand, reddish-
70 brown, very dense, saturated
s0/1°
80— T
90 —
L]
WELL CONSTRUCTION KEY
FLTER PACK )
pentonreses. T
Notes: , BENTONITE GROUT
* Blows taken using 8 140 1b hammer falling 30 inches. CAVE NMATERIAL  DO03
** All 20ils classified by visual inspection. s

| pares & Moore

CONCRETE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery

Project No. 113-905-032
Date M.W.completed 2/26/86
SupervisingD & M
Engi /Geolodi Mark Robertson
Depth (ft) Description
3
3
-3
0 = " 2 - e 18
; = SM/ Silty sand and gravel,
2-16M  roun
9rades dark grey
S —m
gravel decreasing
10 —
very loose
R AL ot sty clay with trace sand,
tight gray, wet
15 —
20 —
Notes:

*% Al s0ils classified by visuel inspection.

Boring/well No. -A 14

* Blows taken using s 140 Ib hammer falling 30 inches.

Location - Chevron Reﬁmﬂ_
Driller - Yarren George
Drilting Completed - 2/26/96
Tupe of Rig - Hoflow Stemn Auger
CONSTRUCTION DATA
_ Borehole Diam. - 10°
Borehole Depth - 13-
Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth - 13
Screen Setting - 3 -13
Stot Width - 002"
_Type of Seal - - Bentonite
_Type of Fiterpack - ‘2 Sand
Type of Groast - Cmt/*tmﬁe .
MEASUREMENTS (NGYD) <. -
_Jop of Casing Elevation - 8.35°
Static ‘Water Level Elevation - 495
Date Measured - 1/13/87
Surface Elevation - 8.55"
TEST DATA '
Pump Type -
Depth to intake (1) -
Satic Yater Level (1) ~
Pumping Water Level (R) -
Dr awdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -
Cement Grout

DAMES & MOOGRE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/well No. - A1S

Project Mo. ‘113-909-032
Date M.¥ completed 2/25/86

SupervisingD & M Mark Robertson

Engineer /Geologist
DepttL(ﬂ) Description
L=
§ 3
2 g
£ 3 =
0 ] T
Sty sand with oravel,
brown
grades to black
5 —im ; ' _
1 ML/ Silty clay with trace sand,
cL greenish-grey ,very sofl
10— =
—E; trace peat
1S —
20 —
Notes:

* Blows taken using s 140 1b hammer falling 30 inches.

** Al soils classified by visual inspection.

Location - Chevron Refinery
Driller - Yarren George
Drilting Completed - 2/25/86
TypeofRig- Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diarn. - 10
Borehole Depth - 15°
Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth - 15
Screen Setting - 3 -15
Slot Width - 902~
_Type of Seal - - Bentonite
Type of Filterpack - 82 Sand
_Type of Grout - Camrwent tmﬁo
MEASUREMENTS (NGYD) = .
Top of Casing Elevation - £.90°
Static Water Leve) Elevation - 6.48°
Date Measured - 1/13/87
Surface Elevation - 684"
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Yater Level () -
Pumping Water Level (ft) -
Orawdown (R) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Fitter Pack
Bentonite Seal
Cement Grout
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery

Project Mo. ‘1 13-909-032

Date M.¥. completed 2/2%/86
SupervisingD & ™M
Engi /Geologist Mark Robertson
Depth (i) Description
£
b
>
=
*
0 .
SiHy sand with some
gravel and cobbies,
dark-grey
decreasing cobbles and gravel
9 — ,
Clayey silt, green
grades to greenish—-brown
10—
- grades to sity clay and
15 peat
20 —
Notes:

% Blows taken using a 140 1b hemmer falling 30 inches.

2 All soils classified by visual inspection.

Boring/well No. - A16

Location - Cheyron Refinery
DriTler - Warren George
Drilling Completed - =/25/86
Jype of Rig - Hollow Stewn Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borshole Depth - 15
_Lasing/Sereen Type - PYyC
Casing biam. - 4"
Casing Depth - 14°
Screen Setting - 1"6"-11'6"
Slot Width ~ 002"
_Type of Seal - ~_Bentonite
_Type of Filterpack - 2 Sand
Tuype of Grout - Coment tonite
MEASUREMENTS (NGYD) -
Top of Casing Elevation - 847"
Static Water Leve! Elevation - - 533
Date Measured - 11387
Surface Elevation - 781"
TEST DATA
Pumg Type -
Depth to intake (R) -
Satic Water Level () -
Pumping Water Level (ﬂ)_ -
Drawdown (%) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Sea) 1N
Coment Grout

DAMES & MOO




Bt mtemsciog

L ]

o

[Irs—

b&-!h:lm;rlnﬁ

k

[Y—"

g ]

LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphis Refinery

ProjectMo.  113-909-032
Date M.¥. completed  2/77/86

Supervising D & M Ralph T. Golia

Engineer /Geologist
Depth (1) Description
=
]
>
2
0 £
Clayey sitt with some
fine gravel and sand,
blackish-brown, moist,
soft; petroleun odor
3 . = very moist, some wood
= debris, petroleurn odor
= ncreased moishure
% saturated
10 —| =
15
20
Notes:

- * Blows taken using s 140 1b hammer fatling 30 inches.

#* Al s0ils classified by visual inspection.

Boring/well No. -A17

Location - Chevyron RQM
Driller - - _Warren George
Drilling Completed - 2/27/86
_Type of Riq - Hollow Stemn Auger
CONSTRUCTION DATA
Borehole Diam. - 10~
Borehole-Depth - 15°
Casing/Screen Type - PYC
Casing Diam. - 4-
Casing Depth - 14°
Screen Setting - 2"- 12°
Slot Width - 002"
_Type of Seal - | _ Bentonite
Type of Filterpack - 2 Sand

_Type of Grout - Cernent/Bentonite
MEASUREMENTS {NGYD) .o

Top of Casing Edevation - 942"

Static Water Level Elevat‘iﬁn - 6.02'

Date Measured - 1/13/87

Sawrface Elevation - 9.34"

TEST DATA

Pump Type -

Depth to Intake (ft) -

Satic Water Level (ft) -

Pumping Yater Level (1) -

Drawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Fitter Pack

Bentonite Seal -

Cement Grout
DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philedelphia Refinery
ProjectMo.  _113-909-032
Date M.¥. completed  2/27/86

SupervisigD & ™ .
Engineer /Geologist Ralph 7. Gotia
Depth_(rt) Description
)
3
3 3
= E
0 —
| ML
Clayey silt with some
- - fine gravel and sand,
- blackish-brown, moist,
ok Soft; petroleum odor
i very moist to wet,
2 some wood debris,
S —{m petraleun odor
i increased moisture ;) wet to
saturated
10 —
sample not collected
millEl =0 resistance; wood at 10°
15 —
20 —
Notes:

*# Al soils classified by visus] inspection.

Boring/Wwell No. -A 18

* Blows taken using s 140 1b hammer falting 30 inches. 7

Location - Chevron Refinery
Driller - Warren George
Drilting Completed - 2/21/96
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Driam. - 10°
Bor ehole Depth - ' 12
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 12
Screen Setting - 2 -12
Shot width - - _ 0.02°
_Type of Seal -
Type of Filterpack -
Type of Grout - . Cement
MEASUREMENTS (NGYD)
Top of Casing Elevation - 9.52°
Static Water Leve! Elevation - 12
Date Measured - 1/13/87
Surface Elevation - 9.35°
TEST DATA
Pure Type -
Depth to Intake (1) -
Satic Yater Level (R) -
Pumping Yater Level (A1) ~
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

Cament Grout
DAMES & MOOI
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

‘Project Ko. 113-909-032
Date M.W_completed 2/27/86

ws‘*". vis w0 &M o T.Golis
Depth (1) Description
£
"
2
L
&
o - 5 Asphalt
] SM  Silty sand with some gravel
and trace clay, medium
brown, damp, medium
dense A
change to blackish-browr:,
shight petroleum odor
5 —Im M
Clayey silt with trace sand,
blackish-brown, wet to
saturated, soft; petroleum
oder
10 — o
wood debris ; resistance
15 —
20 —
Notes:

* Blows taken using s 140 1b hammer falling 30 inches.

*% Al soils classified by visual inspection.

Boring/well No. ~A19

Location - Chevron Refinery
Drifler - Yarren George
Drilting Completed -~ 2/27/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10=
Borehole Depth - 12"
Casing/Screen Type - PYC
Casing Diam. - 4=
Casing Depth - 116"
Screen Setting - 1'6~-116"
Skt Width - 0.02';
Type of Seal - _.Bentonite
_Type of Fitterpack - 82 Sand
_Type of Grout - Cement /Bentonite
MEASUREMENTS (NGYD) <.
Top of Casing Elevation - 952"
Static Water Level Elevation - 5.77°
Date Measured - ' 1/13/87
Surface Elevation - 928"
TEST DATA
Pump Type -
Depth 1o Intake (ft) -
Satic Water Level (/1) -
Pumping Water Lavel () -
Drawdown (1) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

_ Bentonite Seal IR

2
Cement Grout A o S & MOC




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS -

Project : Chevron/Philadelphia Refinery Boring/well No. - A19D

Project No.™

il
H

[ —

A

; al
S

60
Notes: >°

DAMES &

Clay with some silt and Hitle

Depth to Intake (1) -

113-950-Q32 Location - Chevron Refinery
Date M.¥.completed  10/30/86 Dr iMler - Larrdert, inc.
Supervising D & M Drilting C Jeted - 10/30/86
Geologist David Wagner e
A — Type of Rig ~ Hollow Stemn Auger
S @ Borehole Diam. - 10"
* a
f g Borehole Depth - 60
o——" Casing -
BRI ML Silt with some fine 10 coarse Sereen Type s
::: sand, trace clay, brown, soft, Casing Diam. - 4
;/;, moist; petroleum odor
z Grading to very dark gray, Casing Depth - 60°
/f/ L saturated Screen Setting - S0 - 60"
IOI? » ,: S¥  Fine to coarse sand with some g,
2 g “y fine gravel, little silt, blackish- Sigt idth - 802"
?’/ 74 N 9ray, medium dense, saturated; .
R 7// g o resistance encountered - wood Type of Seal - tonite
;/’/? /7/’: " Type of Filterpack ~ Sand
Z 2N
20 1A A . - ¥
2 //é /, pu ST with some clay, dark gray, Tpe of Grout Stotonite
’// %// soft, moist; organics ; . MEASUREMENTS{NGYD)
s ;,/ % micaceous ; weak petroleum ) .
Z ////’ odor Top of Casing Edevation - 11.69
30 é Static Water Leve! Elevation - -1.7%
% SHELBY TUBE taken Date Measured - 12/22/86
7 from 30" to 31.5"
f/,; Surface Elevation - ge9
5 Z TEST DATA |
7
40 /i,’ creasing clay; siM and clay  Pump Type -
,Z;
7

* Blows taken using 8 140 1b hammer falling 30 inches.

fine sand, reddish-brown, soft, Satic Water Level (/) -
saturated, micaceous
Pumping Yater Level (ft) -
Fine to coarse sand with some Drawdown (f) -
fine gravel, reddish-brown, _
medium dense, saturated Length of Test (rs)
Grading to brownish-gray WELL CONSTRUCTION XEY
Increasing density : dense FILTER PACK &3
Increasing gravel: fine gravet BENTONITE SEAL -
and sand BENTONITE GROUT
CAVE IN MATERIAL
CONCRETE s

** All soils classified by visual inspection.
MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery

Project No. “113-909-032
Date M. completed 2/24/8¢

Ewm, &.”l Andreu bransi

Depth () " Description
- £
w
3>
:
0
Silty to clayey fine sand,
black, moist soft,
petroleumn odor
5 —|
Sard with some pebbles,
black, wet, petroleum oder
159 —
20 —
Notes: :

*2 All soils classified by visysl inspection.

Boring/well No. - A20

* Blows taken using & 140 1b hammer falling 30 inches.

Location - Chevron Refinery
Driller - Warren George
Drilling Completed - 2/25/86
_Type of Rig - Hollow Stemn Auger
CONSTRUCTION DATA
Borehole Diam. - * ‘ 10°
Borehole Depth - 15
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 14
Screen Setting - 4'-14
Slot Width - 0.02"
_Type of Seal - Bentonite
Type of Filterpack - iz Sand
_Type of Grout - Cement /Biintonite -
MEASUREMENTS { NGYD) T
Top of Casing Elevation - 881°
Static Water Level Elevation - 4.08°
Date Measured - 1/13/87
Surface Elevation - 8.73
TEST DATA
Pump Type -
Depth to intake (£1) -
Satic Water Level (R) -
Pumping Water Level () -
Drawdown (R} -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Fitter Pack

Bentonite Seal [
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LOG of BORING and MON!TORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphis Ref inery

Project No.

“113-909-032

Date MY completed 2/25/86

Supervising D&M\ ot erteon

Engineer /Geologist
Depth (ft) Description
£
"
>
2
3
o .
sM Sty sand with some
gravel and cobble
grades to black,
strong petroleum odor
3 decreasing gravel and cobbles
10 Y
IS
20
Notes:

* Blows taken using o 140 1b hammer falling 30 inches.

#% A1 soils classified by visual inspection.

Boring/well No. - A2t

Location - : Cheyron Refinery
Orifler - _Warren George
Drilling Completed - 2/25/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehale Depth - ' 13
Casing/Screen Type - | PYC
Casing Diam. - 4"
Casing Depth - 13
Screen Setting - 3-13
Slot Width - 002"
Type of Seal - ‘___Bentonite
Type of Fitterpack - ‘2_ Sand
_Type of Groyt - Cement fBentonite
MEASUREMENTS (NGYD) §
Top of Casing Elevation - 9.84°
Static Water Level Elevation - Not Available
Date Measured - 1/13/87
Surface Elevation - 902"
TEST DATA
Purmp Type -
Depth to Intake (R) -
Satic 'Water Level () -
Pumping Yater Level () -
Drawdown (f) -
Length of Test (Hrs) - ,
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -
Cement Grout

DAMES & MO
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

——

Project : Chevron/Philadelphia Refinery

Project No._ "113-9%50-032 Location - Chevron Refinery
Date M.¥. completed 10/28/86 brﬂler - Lambert, Inc.
SupervisingD & M David ¥ Drifting Completed - 10/28/86
Geologist avid Wagner -
eologis _Type of Rig - HoTlow Stem Auger
Depth (1) Description CONSTRUCTION DATA
3 Bor ehole Diam. - 10"
¥ o
25 Borehole Depth - g5’
00— i ' -
. ) S¥  Fine to coarse sand with some Casing/Soreen Type Fve
;’4 ?/ siit, little fine gravel, very Casing Diam. - 4~
% ////I dark brown, soft, very moist: ]
7 Z wood debris, brick, wire etc.; _Casing Depth - 8s"
é :é petroleurn odor ; oily ‘Screen Setting - 75 - g5
10 T)- A T oL Clay with tittle sifttrace fine . .
,/Jf é f sand, very dark brown, soft, Slot Width - 002
Z /,é %é saturated; very strong petro- Type of Seal - Bintonite
%7 /// Z Teumn odor ; oily —
2 1 v St with some clay, trace fine _Type of Filterpack - 2 Sand -
Z Z M sand arn soft :
7/ //; » med 9'39 F] r .
20 2 % ? salurated; trace mica; trace _TUpe of Grou't = Cement : ntonite
/é g organics ; petroleum odor MEASUREMENTS{NGYD)
7. Decreasing clay ; Hittle clay,
z 4 ///2 g weak petroleum odor _Top of Casing Elevation - 12.18°
Z Z SHELBY
50 7 ? tron 1o b aken Static Water Level Elevation - 417
7 /é Z: Decreasing clay and increasing pate Measured - 12/22/86
,/ Z fine sand; trace to little clay,
é Z little fine sand Surface Elevation - 848"
7 7 2//? 2" sand Tense 3t 36'; fine to TEST DATA
Z Z medium sand with Tittle clay,
40 % ? medium gray , trace mics Pump Type -
: Z Silt with Tittle to some clay,
: : little fine sand, dark gray, Depth to intake (1) -
2 Z SO, saturated; wood debris  Suric water Level (R) -
7 7 Increasing clay and decreasing
. ff':: sad; some clay, trace Pumping Water Level (1) -
50 —h ' sand
10 1 Decressing clay : Tittle clay ~ Drawdown (ft) -
' Ol o with i o, dark g, LT o Tst )
2 soft, saturated; trace mica WELL CONSTRUCTIO KEY
FILTER PACK -
60 A ','; VA mwm SEN.
Notes: 2 ALk BENTOMITE/CEMENT 2B
* Biows taken using a 140 1b hammer falling 30 inches. "CAYE RMATERIAL
% All soils classified by visual inspection. CONCRETE e

DAMES & MOORE

Boring/well No. - A21D




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - A21D (Cont.)

I —

o
oicseni
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¥ J
Remtre g

\ .|
[ R——

grayish-brown, saturated

soft, saturated

3

O T

very dense, saturated

S

N

[
\\\\\\\\\\\

Notes:

* Blows taken using a 140 1b hammer failing 30 inches.
** All soils classified by visyal inspection.
MOORE

DAMES &

Fine to coarse sand with some fine gravel, trace clay(white), Peo-
very light gray, very dense, saturated -

Project No- 113-950-032 Location - Chevron Refinery
Date M.Y. completed  10/28/86 Dr iller - Lambert, Inc.
Supervising D & M Drilling Completed - 10/28/96
Geologist David Wagner g
_Type of Rig - ) Hollow Stem Au;pr_
Depth(n.) Description
oz
N
¥ _ 8 AADOAD |
60"—'—2 %7 CL  Increasing silt: some silt
Z .
Z
,///’/ 6" lense of fine to medium sand with ittle coarse sand at 66°,
7

Clay with some silt, trace to Jittle fire sand, dark-gray,

Little to some fine gravel and little fine to coarse sand
SY  Fine to coarse sand with some fine gravel, brownish~gray,

Weathered bedrock : Wissahickon Schist

WELL CONSTRUCTION KEY
FILTER PACK
BENTONITE SEAL

CAVE NMATERIAL O3
CONCRETE ]
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-909-032
Date M.Y. completed  2/26/86

SwervisingD & M
Endi /Geologist Mark Robertson

Depth (1) Description

-

f:

*blows/
‘ﬂmplos

1]
Silty sand with trace
gravel, discolored,
strong petroleurn odor
sc Silty to clayey fine to
5 . coarse sand with trace fine
» = gravel, petroleum odor
10— 1=
= cr Sty clay, gray, petroleum
= odor
15 n =
20 —
Notes:

* Blows taken using s 140 1b hammer falling 30 inches.

** Al soils clessified by visual inspection.

Boring/well No. -A22

Location - Chevron Refirery
Driller - Yarren George
Drilling Completed - 2/26/86
_Type of Rig - Hollow Stemn Auger
CONSTRUCTION DATA
Borehole Diam_ - 10*
Borehole Depth - 15"
Casing/Screen Type - e
Casing Diamn. - 4"
Casing Depth - 15
Screen Setting - 3-15
Slot Vidth - Q.02"
Type of Seal - ] Bentonite
_Type of Filterpack - 2 Sand.
Type of Grout - Cement tonite
MEASUREMENTS (NGYD) . -
Top of Casing Edevation - 2.02°
Static Water Level Elevation - 1
Date Measured - 1/13/87
Surface Elevation - 8.718’
TEST DATA
Pump Type -
Depth to Intake (A1) -
Satic Water Level (1) -
Pumping Water Level (ft) -
Drawdown (A1) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Fitter Pack

Bentonite Seal -
Cement Grout

DAMES & MOOR



Yo

ki itd
«mﬂmn*u‘!

~

LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevroh/Philadelphia Refinery

ProjectNo.  113-909-032
Date M.Y. completed  2/27/86

SupervistgD & M
Engi /Geolodi Mark Robertson

Depth (1) Description
=
S
y 32
: 8
F-3
0 x 4 .
M Sitty sand with some
gravel and mica flakes,
Tight brown
3 = grades to dark brown with
trace gravel, very soft
grades to grey~brown
10 —'m
] PT Fibrous peat
15 —
20 —J
Motes:

* Blows taken using & 140 1b hemmer falling 30 inches.

&% Al s0ils classified by visuel inspection.

Boring/well No. -A23

Location - Chevron Refiery
Oriller - Warren George
Drilting Completed - 2/21/86
JType of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10*
Borehole Depth - 13
Casing/Screen Type - PYC
Casing Diam. - 4-
Casing Depth - | 13
Secreen Setting - 3I-13
Slot Width - 002"
_Type of Seal - _ Bentonite
_Type of Filterpack - 2 Sand
_Type of Grout - Cament tonite
MEASUREMENTS (NGYD) *. -
Top of Casing Elevation - 471
Static Water Level Elevation - 4.3
Date Measured - 1/13/87
Surface Elevation - 4.7
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (R) -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal [N

Cement Grout
DAMES & MOOR|
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : -Chevron/Philadelphia Refinery

Boring/well No. - A24

ProjectMo. | 13-909-032
Date M.Y. completed  2/24/86
SupervisingD & M
Engi /Geologist Mark Robertson
Depth (ft) Description
h
~ w
3 %
2 £
F-] -5 —
0 »* L]
. ~ler Sty sand with gravel,
L brown
ML Silt with some sand,
black, discolored, strong
odor
5 —Im

LT T,

ML green, medium stiff

peat fibers

Notes:
* Blows taken using & 140 1b hemmer falling 30 inches,

*% All %0ils classified by visual inspection.

CL/  Silty clay with trace sand,

grades to brown with some

- Location - Chevron Refinery
Driller - Yarren George
Drilling Completed - 2/24/86

Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10~
Borehole Depth - 14° 6~
Casing /Screen Type ~ PYC
Casing Diam. - 4"
Casing Depth - 14' 6
Screen Setting - _ 2'-12'
Slot Yidth - 0.02"

_Type of Seal - _Bentonite
Type of Filerpack - #2 Sand

_Type of Groyt - Cament ' onite

MEASUREMENTS (NGYD) . _
Top of Casing Elevation - 6.54°
Static Water Level Elevation 179
Date Measured - 1/9/87
Surface Elevation - 6.46°
TEST DATA
Pump Type -
Depth to Intake () -
Satic Water Level (1) -
Pumping Water Level (ft) -
Drawdown (f) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Sea) -
Cement Groyt

DAMES & MOOR




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Praject : Chevron/Phnadelphm Refinery

ProjectNo.  113-909-032
Date M.W. completed  2/27/86

SupervisingD & M Mark Rober tson

Engireer /Geologist
Dept!L () Description
<
"
>
2
F-
o =
1 SM  Silty sand with trace
gravel, brown
decreasing sand and gravel
5 JE—
very moist
oL Sityclay, grey
10 —
15 —
20 —
Notes:

* Blows teken using & 149 1b hemmer falling 30 inches.
*% AN soils classified by visuel inspecﬁon.

Boring/Well No. -A25

Location - Chevyron Refinery
Driler - Yarren George
Drilting Completed - 2/21/%6
Type of Rig - Hollow Stemn Auger .
CONSTRUCTION DATA
Borehole Diam. - 10°
Borehole Depth ~ 13
Casing/Screen Type - PvC
Casing Diam._ - 4=
Casing Depth - 13
Screen Setting - 3-13
Slot idth - 0.02~
_Type of Seal - Beptonite
Type of Filerpack - _ Sand’
_Type of Grout - Cement/Bhitonite
MEASUREMENTS (NGYD)  © - -
Top of Casing Elevation - 10.46°
Static Water Level Elevation - 5.16°
Date Measured - . 1/13/87
S&faeo Elevation - 10.38°
TEST DATA
Pump Type -
Depth to intake (1) -
Satic Yater Level (1) -
- _Pumping Water Level (R) - -
Drawdown (fR) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite éoal -

Cetnent Grout 2240
DAMES & MOOR!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-909-032
Date M.¥. completed 2/27/86

2‘:?’ "i"',"af] &M paph T, Gokis

Depth (ft) Description
=
33
o [ %
3§
o T Asphalt
i 23 SP  Gravelly sand with trace
silt and clay, reddish-brown,
darmp, mediurn dense ; fill
change to dark brown

meist to very moist

ML/ Clayey sitt to sitty clay,
CL  blackish-brown, wet
to saturated, soft; shight
petroleurn oder

20 —

Notes: -
* Blows taken usings 140 1 hammer falling 30 inches.

** Al s0ils classified by visual inspection.

Boring/well No. -A26

Location ~ Cheyron Refinery
Driller - Warren George
Dritting Completed - 2/27/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 15°
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 15
Screen Setting - 36"-136"
Slot Width - 0.02~
_Type of Seal - ] Bentonite
_Type of Filterpack - Sana
_Type of Grout - Cement/Bentonite
MEASUREMENTS {(NGYD) :=. -
Top of Casing Elevation - 1138
Static ‘Water Level Elevation - 423"
Date Measured - 1/13/87
Surface Elevation - 124"
TEST DATA
Pump Type -
Depth to Intake (1) -
Satic Water Level (1) -
Pumping Yater Lov-e‘l () -
brawdown {ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seat I
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Rroject : Chevron/Philadelphia Refinery Boring/well No. -A27
Project No. 113-909-032 Location - Chevron Refinery
Date H.‘l'.-wnpbted 2/27786 Oriller - Warren George
mbii: Ra_‘ph T ::': i:“i?""d Hollow St::;z:
Depth (M) ' Description CONSTRUCTION DATA
:‘:,: D Bor ehole Diam. - 19"
é E‘ Borehole Depth - 15
0 =" p . Casing/Screen Type - PYC
Gravelly sand with trace
silt and clay, reddish-drown, _Casing Diam. - 4"
damp, medium dense Casing Depth - 15
change to dark brown Screen Setting - 5 -15°
5 — |m — moist to very moist Slot Width - _ 0.02*
= _Type of Seal - Bentonite
= [l v, e e
=] Erovn, wet to s;hratod, —Tupe of Grout - Srment L fonite
= soft; stight petraleum odor, MEASUREMENTS (NG¥D) *- -
10 — E wood Top of Casing Elevation ~ 12.08;'
= Static Water Levei Elevation - 3.4
g : Date Measured - 1/13/87
g Surface Elevation - 1158
15 — | mllEASE TEST DATA
Pump Type -
Depth to intake (ft) -
Satic Yater Level (R) -
Pumping Water Level (ft) -
29 Drawdown (fY) - .
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION KEY
* Blows talw'n using 8 140 ib hammer falling 30 inches. Filter Pack
** Al soils classified by visuai inspection. Bentonite Seal [

Cemment Grout

DAMES & MOOY
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadelphia Refinery

Date M.¥Y. completed

Supervising O & M
Geologist

Depth (ft)

-

*blows /T
samples

0
5 —in
10 g
15 —g
20 —

Notes:

DAMES & MOQRE

ProjectMo~  '113-950-032
10/21/86

Davd Wagner

Description

Clay with some silt, blackish-
brown, very soft, saturated ;
organics ; petroleurn odor

Decreased clay ; silt and clay

inceased sitt; silt with some
clay ; weak petroleum odor

* Blows taken using 8 140 1b hammer falling 30 inches.
*% All soils classified by visual inspection.

Boring/weill No. - A91

Location - Chevron Refrery
Driller - Larnbert . inc.
Drilling Completed - 10/21/86
Type of Rig ~ Hollow Stemn Auger
CONSTRUCTION DATA
Bor ¢hole Diam. ~ 10"
Borehole Depth - 15°
Casing/Screen Type - PYC
Casing Diam. - 4"
Cazing Depth - 13
Screen Setting - 313
Slot Width - - _do2"
Type of Seal - tonite
Type of Fiterpack - 1 Sand
_Type of Grout - ¥
MEASUREMENTS(NGYD)
Top of Casing Elevation - !08‘5
Static Water Level Elevation - 393"
Date Measured - 1/14/87
Surface Elevation - 185
TEST DATA
Pump Type - _
Depth to Intake (1X) ~
Satic Water Level (f/t) -
Pumping Water Level (1) -
Drawdown (R -
Length of Test (Mrs) -

WELL CONSTRUCTION KEY
FATER PACK
pentonrestA. TR
CONCRETE ||
CAVE WMATERIAL B
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LOG of BORING and HONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/We!ll No. - B39

ProjectNo. -113-909-032
Date M.Y. completed 2/19/86

SupervisigD & M .
Engineer /Gealogist  _Dvid Wagner
Depth (1) Description
_-:.‘:
“
>
=2
F-
0 —
Sandy sitt with trace
clay, black-brown—grey,
very moist, ioose
3 — Silty sand with some gravel
visible product,
black-brown, oily
. Silty clay with clay lenses,
10 black-brown, organic content
. T ncreasing toward botiom;
wood fragments
increasing sitt
15 —
20 —1
Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

% Al soils classified by visual inspection. |

Location - ' Chevron Refinery
Dritler ~ Yarren George
Drilling Completed - 2/19/86
_Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 15°
Casing/Screen Type - P¥C
Casing Driam. - 4"
Casing Depth -~ 15°
Screen Setting - 3 -13"
Shot Width - o0z
_Type of Seal - _Epntonite
_Type of Filterpack - 2 Sind.
_Type of Grout - Cement/Epntonite
MEASUREMENTS (NGYD)
Top of Casing Bevaﬁnn_- 873"
Static Water Levei Elevation - 6.68"
Date Measured - 1/13/97
Surface Elevation - 833"
TEST DATA
Pump Type -
Depth to Intake (1) -
Satic Water Level (RX) -
Pumping Yater Level () -
Drawdown (R) -
Length of Test (Hrs) ~
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal [

Cement Grout DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Ref inery

Boring/well No. - B40

ProjectMo.  _ 113-909-032
Date M.W.completed  2/18/2¢

SupervisingdD & M

Depth (ft) Description
£
b
>
3

0 — :

' Sity sand with trace
cobbles, brown;
petroleum odor
changes to dark gray

e J—
Sandy gravel with trace
sitt and clay, dark gray,
wet
10 —
Z
7
g Clayey silt with trace sand
and fibrous peat, brown,
soft ’
IS —— B
20 —
Notes:

* Blows taken using & 140 1b hemmer falling 30 inches.

* All sotls classified by visusl inspection.

Location - Cheyron Refinery
Driller - __Yarren George
Drilting Comnpleted - 2/18/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Bor ehole Diamn. - 107
Borehole Depth - 15°
Casing/Screen Type - PYC
Casing Diam. - 4"
_Casing Depth - 13
Screen Setting - 3-13
Shot Width - 002"
Type of Seal - __Bgntonite
_Tupe of Filerpack - 2 Sared
Type of Grout - __ Cement tonite
MEASUREMENTS (NGYD)  ©~ -
Top of Casing Elevation - 717
Static Water Level Elevation - 556
Date Measured - 1/13/87
Surface Elevation - AN
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (R) -
Pumnping Yater Level (1) -
Drawdown {ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

Cement Grout
DAMES & MOOR!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery

Boring/well No. - B41

Project No. 113-909-032
Date M.Y. completed 2/21/86

Supervising D & M
Engineer /Geologist Mark Robertson
Depth {rt) Description
£
W
z
=2
>
0 Silty sand with some
ravel, brown
grades to black
5 —]
10 —|
Sitty clay with trace peat,
grades to brown
15.
20 —
Notes:

* Blows taken usings 140 1b hammer falling 30 inches.

*+ A1l s0its classified by visvel inspection.

Location - Chevron Refinery
Driller - Warren George
Drilting Completed - 2/21/86
~ Jype of Rig - Holiow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 19
Casing/Screen Type - PYvC
Casing Diam_ - 4"
Casing Depth - 12
Screen Setting - ' 2' - 12
Slot Width - ooz
_Type of Seal - Bentonite
_Type of Filkerpack - %2 Sard:
Jupe of Groyt -~ Cement /Pentonite
MEASUREMENTS {NGYD)
Top of Casing Elevation ~ - 9.85"
Static Water Level Elevation- 677
Date Measured - 1/13/87
Surface Elevation - g.78"
TEST DATA
Pump Type -
Depth to Intake (11) -
Satic Yater Level (R} -
Pumping Yater Level (ft) -
Drawdown (R) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

Cement Grout ’,,’«,47
_ DAMES & MOO!

i i
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery

Project No.

113-909-032

- SupervisingD & M

Date M.¥. campleted  2/19/86

Engineer /Geologist Mark Robertson

Depth (1t)

, *hlows /Tt

o

10— g

15 —Im

20 —

Notes:

Description

Silt with some sand and
cobbles, dark grey,
very soft; petroleurn odor

Clayey silt with trace
sand and wood, greenish
“grey rery soft

Grades to sty sand with
trace gravel, dark grey-
brown

Silt, Taminated,
greenish brown mediom

* Blows taken using s 140 1b hemmer felling 30 inches.

** A1) s011s classified by visual inspection.

Boring/well No. - B42

Location - Chevron Refinery
Driller - Warr > George
Drilting Completed - 2/19/26
Type of Rig - Hollow Stemn Auger
CONSTRUCTION DATA '
Borehole Diam. - 10
Borehole Depth - 17"
Casing/Screen Type - Pye
Casing Diam. - | 4"
c#n; Depth - 15
Screen Setting - 25 -15
Slot Yidth - 0.02°
_Yype of Seal - _Bentonite
_Type of Filterpack - ;2 Sand
_Type of Grout - , Cormnt/‘#tonﬂo

MEASUREMENTS {NGYD) T
Top of Casing Elevation - 8.04°
Static Water Level Elevation— 711
Date Measured - 1 /13/87
Surface Elevation - 8.04"
TEST DATA

Pumg Type ~

Depth to Intake (1) -
Satic Water Level (ft) -

Pumgping Yater Level (f1) -
ODrawdown () -

_Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack
Bentonite Sea? [

Cement Grout




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Phitadelphia Refinery Boring/Well No. - B43

PGy
W——

o

e
]

3

]

[

Project No. 113-909-032 Location - Chevron Refinery
Date M.¥. completed  2/19/8% Orifler - Yarren George
Supervising D & M ) Driltig Completed - 2/19/86
Engineer /Geologist  _D3YW Wagner :
Type of Rig - Hollow Stem Auger
Depth (ft} Description CONSTRUCTION DATA
3 Bor ehole Driam. - ' 10"
>
2 Borehole Depth - 5
x
o "3 o STY sand with some pebbles  _C2510/Soreen Type - Pve
and cobbles, blick-brown, Casing Diam. - 4~
moist; (AN Ll -
Casing Depth - 14.5°
Silty clay, with coarse . .
ML sand, black-brown, | Screen Setting - 3 -145
fairly moist; brick L -
S 3] fragments, (fill) Slot width ; 202
_Type of Seal ~ Bentonite
yery moist Type of Filerpack - 2 Sand
Type of Grout - __Cement Alentonite
MEASUREMENTS (NGYD) =. -
' 0 — a -
2 - Sitty to sandy clay, Top of Casing Elevation - 9.36
Black=brown; (fi) Static Water Level Elevation - 4.30°
mica flakes Date Measured - 1/13/87
Surface Elevation - 928"
TEST
1S TEST DATA
Purnp Type -
Depth to intake (1) -
Satic Yater Level (1) -
Pumping Yater Level (1) -
20 Drawdown (1Y) -
Length of Test (Hrs) -
Notes: WELL CONSTRUCTION DETAILS
* Blows taken using s 140 3b hammer falling 30 inches. " Filter Pack

*E Al soils classified by visuel inspection.

Bentonite Seal [

Cement Grout DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Ref inery

Boring/well No. - B44

10 —]

15 —

*hlows /Tt

20 —

Notes:

Project No.
Date M.Y. completed

Supervising D & M
Engineer /Geologist

Depth (Rt)

A R R R R

113-909-0%2

2/20/86

Blake Moyer, Jr.

Description

Mediuan to coarse silty
sand with trace gravel,
brownish—black, shightly
moist, soft; gasoline odor;
(Fm)

Silty clay with trace
organic matter, greyish
~brown, very moist,
rery soft

brownish-black

* Blows taken using a 140 1b Mammer falling 30 inches.
** Al soils classified by visus! inapection.

Location - Chevron Refinery
Driller - Yarren George
Drilting Completed - 2/20/86
Type of Rig - Hotlow Stem Auger
CONSTRUCTION DATA
Borehole Driarn. - 10"
Borehole Depth - i7"
Casing/Sereen Type - PvC
Casing Diam_ -~ 4=
Casing Depth - 15
Sereen Setting - 3-13
Shot Width - o.02*
Type of Seal - __Bentonite
Type of Filterpack - ‘2 Sand .
_Type of Grout - mt/*ltmte
MEASUREMENTS (NGYD)  °- -
Top of Casing Elevation - 821
Static Water Level Elevation - 6.16°
Date Measyred - 1/13/87
Surface Elevation - 797
TEST DATA
Pump Type -
Depth to intake (1) -
Satic Water Level (R) ~
Pumping Water Level (R) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

Cement Grout DAMES & MOORE




LOG of BORING and HONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Pmiadelphla Refinery Boring/well No. - B4S

-

tmaerend

b mrerd

-

]

o

Project No. '113-909-032 Location - Chevron Rea
Date M.Y¥Y. completed @_@_‘;__ . Driller ~ Yarren George
mw;;fé:* Blaske Moyer., . | Drilting Completed - . 2/20/86
Jype of Rig - Hollow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
§ Borehole Diam. - 19"
% Bor ehole Depth - 17
0 —— Casing/Screen Type - PYC
Casing Diam, - 4~
Casing Depth - 15°
Screen Setting - 3135
5 T Mcw with fine to Skt Width - noz2-
mediam, sit and gravel, black, Type of Seal - . _Bentonite
very moist to wet, soft; (fill)
Type of Fiterpack - ‘2 Sand
_Type of Grout - Cement/Blintanite
MEASUREMENTS (NGYD) . .
1o . SS:}:\J v:ul:u ;:1::;9“ Top of Casing Elevation - 7.30°
brownisi—black, yery moist _Static Water Level Elevation - 3.79°
to wet, very soft; Date Measured - 1713707
Surface Elevation - 6.98"
5 — TEST DATA
Pumg Type -
Depth to Intake (ﬂ).'
Satic Yater Level (R) -
Pumping Vater Level (1) -
20 — Drawdown (ft) -
Length of Test (Hrs) -
Notes: WELL, CONSTRUCTION KEY
* Blows teken usinga 140 1b hemmer falling 30 inches. Filter Pack
*% Al soils classified by visual inspection. Beatonite Seat [
| Coment Grout

DAMES & MOOE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Refinery

Boring/well No. - B46

Wenrbarryssty

£
|Ianaaess:

I

** A soils classified by visual inspection.

Project No. '113-909-032 Location - Chevron Refinery
Date MY, c;mpbted 2/21/86 Driller - Warren George
Depth (ft) Description CONSTRUCTION DATA
':; 3 Borehole Diam_ - 10"
2 E Borehole Depth - 15
0 — gy Casing/Screen Type - PYC
_ Casing Diam_ - 4"
S trsce g avet povnish_Casing Dt - is:
grey, wet to saturated Screen Setting - 2 -2
5 5 Im Grading to silty sand with Stot idth - - 002°
gravel, brownish-grey, Type of Seal - Bentonite
saturated
_Type of Filterpack - 2 Sand
Type of Grout - Cement tonite
MEASUREMENTS (NGYD) £
10 s . Silty clay, grey-brown, Top of Casing Elevation - 10.56°
saturated
Static Water Level Elevation - 9.03°
Date Measured - 1/13/87
Surface Elavation - - 1047
15 — - trace organios TEST DATA
Pumg Type -
Depth to Intake (A) -
Satic Vater Level (ﬁ) -
_Pumping Yater Level (f}) -
20 — Drawdown (ft) ~
Length of Test (Hrs) -
_ WELL CONSTRUCTION KEY
m?.a:lm taken using 8 140 1b hammer falling 30 inches. Fiter Pk [

Bentonite Seal [N

Cemment Grout
DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Preject : Chevron/Philadelphis Refinery
Project No._ 113-909-032
Date M.Y.completed  2/21/86

Supervising D & M .
. Geoloai David Wagner

Deptr"( ) Description
£
"
2
=2
0 f-
Sily sand with trace
gravel, brown moist, loose
changes to grey-trown,
very moist
9 7 trace mica flakes
10 — .

: 1 Sandy silt with sand lense
and trace clay, very moist
wet to satur ated

15 —

20 —

Notes: '

* Blows taken using s 140 1b hammer falling 30 inches.

*¥ All soits classified by visuel inspection.

Boring/well No. - B47

Location - Chevron Refinery
Drilier - Yaren George
Drilting Completed - 2/21/86
_Type of Rig - Hollow Stem Auger
__ CONSTRUCTION DATA
Borehole Driam. - ' 10"
Borehole Depth - 15°
_Casing/Screen Type - PYC
Casing Diam. - 4°
Casing Depth - 15
Screen Setting - 3-13
Slot Width ~ 0.02"
_Type of Seal - Bentonite
_Type of Filterpack - Sand
Type of Grout - Cement tonite
MEASUREMENTS (NGYD)  © -
Top of Casing Elevation - 10.56°
Static Water Level Elevation - 728
Date Measured - 1/13/87
Surface Elevation - 10.32°
TEST DATA
Pump Type -

Depth to Intake () -

Satic Water Level () ~

Pumping Yater Level (R) -

Orawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack
Bentonite Seal -

Cement Grout
| DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCT}ON DETAILS

Project : Chevron/Philadelphia Refinery

Boring/ well No. - B48

Project No. '112-909-032
Date M.¥_completed 2/21/86

Supervising D & M
Engimeer /Geologict  Mark Robertson

Deptn () Description
) E w '
S
2 8
o ] opq  Sitty sand with trace
gravel, brown, petroleum
odor
grades to dark grey
9 — = trace gravel and clay
15 OH/ Sity sand and fibrous peat
4 | T
20 —
Notes:

*2 AN s0ils classified by visual inspection.

* Blows taken using » 140 1b hammer falling 30 inches.

Location - Chevron Refrvery
Driller - Yarren George
Drifling Completed - 2/21/86
g vy MUY DTEM AUQEr

CONSTRUCTION DATA
Borehole Diam. - 10°
Borehole Depth - 16°
Casing/Screen Type - PYC
Casing Diam. - ‘ 4"
Casing Depth - 14°
Screen Setting - 4'-14°
Slot Width - 002"
_Type of Seal - . Bentonite
_Tupe of Filterpack - Sand
Type of Grout - Cement ite
MEASUREMENTS (NGYD)  ©- -
Top of Casing Elevation - 8.90"
Static Yater Level Elevation - 835"
Date Measured - 1/13/87
Surface Elevation - 8.90°
TEST DATA
Purmp Type -
Depth to intake () -
Satic Water Level (ft) -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Sea!
Cement Grout

DAMES & MOOR!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project . Chevron/Philadelphta Refinery

Boring/well No. - B48D

Project No. 113-950-032 Location - Chevron Refinery
Date MY_completed 11/6/86 Driller - Larnbert, inc.
ising D & M DriTting Completed - 11/6/86
ST v
- Type of Rig - HoTlow Stem Auger
Depth (1t} Description CONSTRUCTION DATA
-§ F Borehole Diam._ - 10"
s g Borehole Depth - 53
= . .
N " to some fine gravel, little clay Casing Di - -
% N and silt, very dark brown, — 3
X .: ‘s soft, saturated; strong Casing Depth - 55
. :, . petroleum odor ] . )
10 e ML Silt with little clay, very dark ~Screen Setting - 45 -55
4 o brown, soft, very moist; Slot Width - }o02-
o micaceous ; strong petroleum o
2 i odor _Type of Seal - tonite
% ncreasing clay ; some clay with f £ilerpack - 5 Sand
20 E: abundant organics .;'.lﬂ of G:'out —
o’ ) o -
3 o Increasing clay ; silt and clay P O
K K MEASUREMENTS(NGYD) |
4 | < Decreasing clay; some clay and 1oy o1 Casing Elevation - 9.82"
K3 oo trace fine sand; organics; weak
0 2 P ::< A o petroleum odor Static Water Level Elevation - =247
v— * 4
é::; ::://ﬁé Clay with some silt, dark gray, Date Measured - 12/22/96
?’.: .:‘é soft, very moist; organics; : -
- //I % 1S ? very weak petroleun odor Surface Elevation - 8.90
Ml ad” SHELBY TUBE taken TEST DATA -
é a% . ‘é from 30°' to 31.5
Z ) -
40 ——Fs :,/f j//: Pump Type
A ! E_IE Fine to coarse sand with some  Depth to Intake (R) -
% Z fine grave), trace sikt, reddish~ = _ _
20 P E 2 E SY  brown, medium dense. Satic Water Level (R) -
= saturated . ‘ -
50 $ & o 6P Fine gravel with little to some Pumping Water Level ()
—P ) X fine to coarse sand, trace silt Drawdown -
< T . and clay, dark reddish-brown, —roriovn ()
: LA 2 sy dense, saturated; micaceous  Length of Test (Hrs) -
47 Fine to coarse sand with some WELL CONSTRUCTION KEY
fine gravel, light reddish~brown FILTER PACK P
1o Yight reddish-gray , dense, :
60— saturated BENTONITE SEAL [ ]
Notes: BENTONITE GROUT

* Blows taken using 8 140 1b hemmer falting 30 fnches.
*% Al s0ils classified by visual inspection,
DAMES & MOORE

CAVE WMATERIAL XX
CONCRETE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevren/Philadelphis Refinery

Date M.¥. cornpleted

SupervisingD & M
Geologist
Depth (1)
:
0 £ %,
Z
Z
7
é
?
%
78
> Tml}
10
2
15 —ig
20 —
Notes:

DAMES & MOORE

ProjectNo.  '113-950-032
10/21/86

David ¥ agner

Description

Clay with little silt,trace fine
sand, blackish - brown, very
soft, satwrated; organics ;
petroleurn odor

increased silt; silt with some
clay

Decreased clay ; little to some
clay

* Blows taken usinga 140 1b himmer falling 30 inches.
** AN soils classified by visual i hspection.

Boring/well No. - B92

Location ~ | Cheyron Refinery
Driller - Lambert, inc.
Drilling Completed - 10/21/86
_Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam, - 10"
Bor ehole Depth - 20"
Casing/Screen Type - PYC
Casing Diam. - 4~
Casing Depth ~ 155
Screen Setting - 55 -155
Slot Width - ‘ . 0.02"
_Type of Seal - Bentonite
_Type of Filterpack - ' 32 Sand
Type of Grout - .
MEASUREMENTS(NGYD)
Top of Casing Elevation - 12.33
Static 'Water Leve! Elevation - 719
Date Measured - 1/14/87
Surface Elevation - a1z
TEST DATA
Pump Type -
Depth to Intake () -
Satic Vater Level (f1) -
Pumping Water Level (1t) -
Drawdown () -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
" FLTERPACK .
sentonre sea. IR
CONCRETE n
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadelphia Refinery

Boring/well No. - B93

Froject Mo. 113-950-032 Location - Chevron Refinery
Date M.W.completed  10/22/8¢ Driller -~ Lambert, Inc.
SupervisingD & M ) Drilting Completed - 10/22/96
eolgist Oavid Wagner
JType of Rig - ____Hoflow Stern Auger
Depth (ft) Description CONSTRUCTION DATA
’;,; Borehole Diam. - 10°
‘ﬁ _Borehole Depth - 20°
0 —— Fine to coarse sand with little _Casing/Screen Type - PYC
silt and tittle 1o some fine . N
gravel, very dark brown, Casing Diam. - 4
loose, shightly moist . .
. Casing Depth - - 135
Fine to medium sand with Dep
Tittle coarse sand and little sitt,_Screen Setting - I3 -13%
blackish - brown medisn dense, . -
S ST saturated; micaceous; Slot Width - 0.02
petz'obtm odor ; sheen on Type of Seal - tonite
water
Type of Filterpack - Sand
Type of Grout - .-
Silt with little to some clay, MEASUREMENTS (NGYD)
10 —. M-brovnish-waq,soﬂ,
4 | saturated; micaceous ; weak Top of Casing Elevation ~ 1283
petroleum odor Static Water Level Elevation - 7.79°
Date Measured - 1 /14/97
Surface Elevation - 283"
15 = increased clay ; clay with little TEST DATA .
to some sitt Pump Type -
Depth to intake (f1) ~
Satic Water Level (RR) -
Pumping Water Level (ft) -
20 Drawdown (R) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK
Notes: eenToNTE SEA. )
* Blows taken using a 140 1b hammer falling 30 inches. CONCRETE [ ]

*% Al soils classified by visual inspection.
DAMES & MOORE
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I.OG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Praject : Chevron/Philadelphia Refinery Boring/wel) No. - B94

Project Na. '113-950-032 Location - Chevron Refinery
Date M.Y. completed  10/22/86 Oriller - Lamnbert, Inc.
Supervising D & M ) Drilling Completed - 10/22/96
Geologist David Yagner :
Type of Rig - Hollow Stem Auger
Depth (1) Description CONSTRUCTIGN DATA
< Borehole Diam. - 10°
$ :
-g Borehale Depth - 15
*
0 I ML Silt and fine to coarse sand and _Casing/Screen Type ~ PYC
fine gravel, dark gray, loose, . . -
? mo'st C”'m D"'n. - ‘
CL  Clay with little to some sit, . . .
//; trace fine to medium sand, Casing D’?th 14
4 dark gray, soft, moist; Screen Setting - 4 - 14
w micaceous . -
b 7 ;’: SY Fine o coarse sand vith fine —0t Width - 902
3 gravel, little sit, trace clay, Type of Sear - tonite
:] dark brown, kose, saturated; S
N weak petroleum odor; sheen on _Type of Filterpack - $2 Sand
‘4 t )
‘ vater Type of Grout - :
3 MEASUREMENTS (NGYD)
10 4 N Top of Casing Elevation - 1121°
CL  Clay with some silt, dark gray, Static Water Level Elevation - 3.11°
soft, saturated; micaceous Date Measured - 1714787
7 Surface Elevation - ) 8.03°
15 4-. 7 TEST DATA
Z /
3 %///////% Pump Type -
‘ Depth to intake (R2) -
. Satic Water Level () -
. Pumping Water Level (R) -
20 ‘ Orawdown (1) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
: FLTER PACK
Notes: pentonme sea. TR
* Blows taken using a 140 1b hammer falling 30 inches. CONCRETE [ ]
#£ All soils classified by visual inspection. a3
DAMES & MOORE CAVE N MA._ER




[

]
bty

e ]

T |
[

|
[

i
Bteseresongl

LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Phitedeiphis Refinery Boring/well No. - C49
Project No-* - _113-909-032 Location - Chevron Refinery
Date M.Y. completed  2/22/86 Driller - Dl Consuylt
Slperm;'ug D&M . Helgason Drilling Completed - 2/22/86
_ ¢ Geologist _Type of Rig - HoTlow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
‘E b Borehole Diam. - ?"
s £ Sor shole Depth - 20
° - ",f/’ Al Graveny sitt with trace Casing/Screen Type - PyC
gé’ ;é? brick fragments, brown Casing Diam. - .-
Zz z7 ) -
’é Z ?/ ?/ cL Lasing Depth - 18°
Y i Soreen Setting - 8 - 18"
1 A
5 __. /é Sitty clay with some i Slot Width - 0.02"
" é " . é sand, greyistrbrown, _Jype of Seal - _ Bentonite
é = & ;4’ shightly moist
? 3 2 /?4’ Type of Filterpack - 2 Sand
g g Type of Groyt - Cement te
é H=E é MEASUREMENTS (NGYD) © - -
, 10 3 - é petroleum odor w’d Top of Casing Elevation - 12.16°
?" - = ://’ material
‘///" ’7/’ Static Water Level Elevation - 5.94°
?: Z Date Measured - 1713/87
2 % 3 2/ Surface Elevation - 10.92°
15 — g é trace coarse sand, wet TEST DATA
2 TY Z | _
? é Pump Type
? g _Depth to Intake (U -
/’é ?; Satic Water Level (1) -
Z Z .
/‘Z: g Pumping Water Level (ft) -
20 —| Z
2 : Drawdown () -
_Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Notes: Filter Pack
* Blows taken using s 140 1b hammer falling 30 inches. .
Bentonite Seat [N
£+ All soils clmnﬁed by visue) inspection. Cement Grout 222

DAMES & MOOR:
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philadelphia Ref inery

- ProjectMo.  ‘1{2-909-032
Date M.Y. completed 2/22/86

Su g D & M EJ. Fillo

Engineer /Geologist
Depth (1) Description
[t
§
: £
L2
0 — =
M. Clayey silt; (i)
S 2 im Clayey siit, black, wet,
very soft; (oily)
15 — = Sandy gravel, with
43 o E &M trace silt, wet, very
dense
20 —
Notes:

* Blows taken usinga 140 1b hammer falling 30 inches.

% All s0ils classified by visua) inspection.

Boring/well No. - €50

Location - Chevron Refinery
Driller - ) Ol Consutt
Drilling Completed - 2/22/86

Jype of Rig - HoTiow Stem Auger

CONSTRUCTION DATA
Borehole Diam. - 7
Borehole Depth ~ 16
Casing/Screen Type - PYC
Casing Diam. + 4
Casing Depth - 15°6"
Screen Setting - 56" -156"
Slot width - ooz~

Type of Seal - . _Bentonite
Type of Filterpack - #2 Sand

Type of Grout - Cernent tonito-

MEASUREMENTS (NGY¥D) L
Top of Casing Elevation - 15.35°
Static Water Level Elevation- 4.71°
Date Measured - 1/13/87
Surface Edevation - 11.14"
TEST DATA
Pumg Type -
Depth to intake (RY) -
Satic Water Level () -

Pumping Water Level (ft) -

Drawdown (1) -

Length of Test (rs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

Cement Grout
DAMES & MOOS
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LOG of BORING and MONITOR!NG WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Ref inery

Project No.

DAMES &

113-950-022
Date M.¥. completed  11/4/86
SupervisingD & M
Geohg'lsim David Wagner
Depth (ft) Description
E
L]
>
'2
s
o_ ﬁ? Clay with some silt, blackish-
.*,? T, very soft, saturated;
':4 é Micaceous ; arganics;
2 "'? petroleun odor
g SHELBY TUBE taken
10 Z from 7' to 9'
2 ML Increased silt; sit with some
clay ; strong petroleum odor
40 Little to some fine sand
SY Fine o coarse sand with some
fine gravel, medium brown,
20 denise, saturated
H Increasing gravel; sand and
gravel, frace silt and clay
te SP  Decreaced fine gravel; fine to
16 mediom sand with trace to
little gravel; petroleum odor
30—
40 ——
50—
60—
Notes:

Boring/well No. - CSoD

Location - Chevron Refinery
Driller - Lambert, Inc.
Drilling Completed - 11/4/56
Type of Rig - Hollow Stemn Auger
CONSTRUCTION DATA
Borehole Diam. - 106°
Sorehole Depth - 27"
Casing/Screen Type - PYC
Casing Dum - 4~
Casing Depth - 26"
Screen Setting - 16° - 26"
Slot Width - 002"
Type of Seal - ﬁmtonite
_Type of Filterpack - #Sand
Type of Grout - F
MEASUREMENTS(NGYD)
Top of Casing Elevation - 13.76°
Static Water Level Elevation - 1.43°
Date Measured - 12/22/86
Surface Elevation - 1097
TEST DATA
Pump Type - )
. Depth to ntake (ft) -
Satic Yater Level (/) -
Pimitg Water Level () -
Drawdown {ft) ~
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK
BENTONITE SEAL ]
BENTONITE GROUT

* Blows taken using 8 140 1b hammer falling 30 inches.
*2 All soils classified by visual inspection.
MOORE

CAVE NMATERIAL [R5
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - C51
Project No. '113-909-032 Location - Chevron Refinery
Date M.¥.completed  2/25/86 Drilter - Drilt Consult
Supervising D & M | Drilting Completed - 2/25/86
Enginesr [Gaclogict T . Jype of Rig - Hollow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
E Borehole Diam . - ‘ rin
§ Borehole Depth - 14°
0 /é ’/,//’ Casing/Soreen Type - PYC
| - g Casing Diam, - s
z Casing Depth - 13
Screen Setting - 3-13
5 —— é ) Slot Width - 002"
2 2 Z Sy clay, reddish brown, Type of Seal - - Bpntonite
3 g very moist, very soft Jupe of Sea
////, _Type of Fiterpack - b Sand
/é ' _Type of Grout - Cement : tonite
: z MEASUREMENTS (NGYD) -~ -
10 —— ?j trace organics, moist, Top of Casing Elevation - 10.71°
g soft Static Water Leve) Elevation - 786"
é Date Measured - 1/13/87
55 é very moist to wet Surface Elevation - 906"
15 —_ | TEST DATA
Pump Type -
Depth to intake (ft) -
Satic Water Level (1) -
_Pumping Water Level (/1) -
20 — Drawdown (1) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
_ Filter Pack
Notes:
* Blows taken using 8 140 1b hammer fatling 30 inches, Bentonite Seal -
¥ Al soils classified by visual inspection. Cement Grout

DAMES & MOOR!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project ﬂo_ 113-909-032
Date M.¥_completed 2/25/3¢

SupervisingD & M
Engineer /Geologist  Blake Moyer, Jr.

Depth (ft) Description
£
"
>
=2
+
0 —*.
S — Silty clay with trace
2 organics, reddlsh-brown
moist, very soft
10 2 n trace sand, soft
reyish-black, moist to
= wet, petroleun odor
15 —
20 —
Notes:

* Blows taken using 8 140 1b hammer falling 30 inches,

% AN s0ils classified by visual inspection.

——

Boring/well No. - C52

Location - Chevron Refinery
DriTler - Drill Consuht
Orilling Completed - 2/75/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam._ - 7~
Borehole Depth - 14"
Casing/Screen Type - PVC
Casing Diam_ - 4~
Casing Depth - 13
Screen Setting - 3 -1z
_Sot Width - 0.02°
_Type of Seal - ‘ Bentonite
Type of Filterpack - #2 Sand
_Type of Grout - _ Cement Aentonite
MEASUREMENTS (NGYD)
Top of Casing Elevation ~ 10.14°
Static Water Level Elevation - 291"
Date Measured - 1/13/87
Surface Elevation - 9,07
TEST DATA
Purnp Type -
Depth to Intake (1) -
Satic Water Level (R) -
Pumping Water Level () -
Drawdown (ft) -
_Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

|2
Cement Grout DAMES & MOORI
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LOG of BORING and MONITORING WELL CONSTRUCTION DETALS

Project : Chevran/Philadelphia Refinery

20 —

Notes:

ProjectMo.  -113-909-032
Date M.¥. completed 2/24/86
Supervising D & M
Engineer /Geotogist |- Helgason
Depth {1t) Description
3oz
> 3
-
s &
0 ="

] ML Clayey silt to sitty sand
with sorre fine sard, trace
brick fragments ang gravel,
black ; (AN}

S =11 Sandy silt, fine
10 —

Silty clay with trace fine
sand, black

- grading to gray, ess fine
sared

* Blows taken using s 140 1b hammer falling 30 inches.

*% All soils classifiad by visual inspection.

Boring/well No. - CS3

Location - Chevron Refivery
Oriller - Drilt Consult
Drifting Completed - 2/24/86
Type of Rig - " Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam_- 7"
Borshole Depth - 16'
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 15
Screen Setting - 5 -15
Shot Yidth - 0.02"
Type of Seal - - __Bentonite
Type of Filterpack - Sand
_Type of Grout - Cement Rentonite
MEASUREMENTS (NGYD) - -
_Top of Casing Elevation - 1193
Static Water Level Eevation - £.78°
Date Measured - 1/13/87
Surface Elvation - 10.13*
TEST DATA
Pumg Type -
Depth to Intake (ft) -
Satic Water Level (1) -
Pumping Water Level (f1) -
Drawdown (R) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

LS
Cement Grout DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project -Chevron/Philadeiphia Refinery

Project No

113-909-032

Supervising D & M
Engineer /Geologist

Depth (1)

[ *blows /it

o

1o—|g

15 —

20 —

Notes:

Date MY _Completed 2/24/86

T. Helgason

Description

Clayey st with some
fine sand and trace cobbles,
black

Sandy silt with trace

trace fine 10 coarse sand

Silty clay with trace wood
blackish-grey,

* Blows teken usinga 140 1b hemmer falling 30 inches.

** Al soils clessified by visuel inspection.

brick fragments, black : (A1)

Boring/well No. - C54

Location - Chevron Refinery
Oriller - Dl Consuit
Drilting Completed - 2/24/56
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA '
Bor ehole Diam. - 7"
Borehole Depth - 16’
Casing/Screen Type - PvC
Casing Diam. - 4"
Casing Depth - 14°
Screen Setting - 4 -14"
Slhot Width - g0z~
Type of Seal - Bentonite
_Type of Filerpack - 2 Sand
Type of Grout - Cement toni'tel
MEASUREMENTS (NGYD)  >. -
Top of Casing Elevation - 9.58"
Static Yater Leve! Elevation - S.44'
Date Measured - 1/13/87
Surface Elevation - 826’
TEST DATA
Pump Type -
Depth to intake (1) -
Satic Yater Level (R) -
Pumping Yater Level () -
Drawdown (R) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal NI
Cement Grout

DAMES & MOOR
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LOG of BURING and FMONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project Mo, 113-909-032
Date M.¥_completed 2/24/86

Supervising D & M .
Engineer /Geologist David Wagner

Depth_(ft) Description
I .
y &
3 e

0 =— &

1 743 SM Silty sand with some
gravel and trace brick,
brown—grey, moist, loose

S ek =l ST clay with some sand
3 /| g ? cL and gravel, brown—grey,
g é moist, oose
g I= D
ZRB ; %
//’ - s /
3 %7
//, n X ///
10 — % - /
2 "FIi=Eg v
é o B %
A | =
/ b o "//
zZ Z
Z Z
7 72
15 — Y
20 —
Notes: '

* Blows taken using 8 140 1b hammer falling 30 inches.

*% All so0ils classified by visus! inspection,

Boring/well No. - C55

Location - Cheyron Refinery
DriTler - Yarren George
Orilling Completed - 2/24/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 15
Casing/Screen Type - PYyC
Casing Diam. - 4
Casing Depth - 15
Screen Setting - 513"
Slot Width - 002"
Type of Seal - Bentonite
_Type of Filterpack - ' ®2 Sand
Type of Grout - Cement fBentonite
MEASUREMENTS (NGYD) :- -
©_Top of Casing Eleyation - 1221
Static Water Level Elevation - 673"
Date Measured - 1 /13787
Surface Elevation - 8.3t
TEST DATA
Pump Type -
Depth to Intake (1) -
Satic Water Level (ft) -
Pumging Water Level (ft) -
Drawdown (Rt) -
Length of Test (Mrs) -
WELL CONSTRUCTION KEY
Filer Pack

Bentonite Seat -

Cement Grout
: DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

ProjectMo. 'y y3-909-032
Date M.Y. completed  2/24/86

Supervising D & M
Engineer /Geologist |- Helgason

Depth (1) Description
=
E
£
2 8
o L
) ML Clayey silt with some fine
to coarse sand, trace
cobbles and trace brick
fraqnmts,bhckish-yeq
g —
10 3 F trace fine sand
trace wood
14 |
159 ——
20 —4
Notes:

* Blows taken usings 140 15 hammer falling 30 inches.

** ANl soils classified by visusl inspection.

Boring/well No. - C56

Location - Chevron Refinery
Drilier - Dril Consut
Drilling Completed - 2/24/86
Jype of Rig - Hallow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7°
Borehole Depth- 14*
Casing/Sereen Type - PYC
Casing Diam. - 4
Casing Depth - 13
Screen Setting - 3-13
Slot Width - : 0.02"
_Type of Seal - *_ Bentonite
Type of Filterpack - 82 Sand
_Type of Grout - Cement tonﬁo
MEASUREMENTS (NGYD) :- -
Yop of Casing Elevation - n.z
Static Water Level Elevation - 9.39"
Date Measured - 1/13/87
Surface Elevation - 10.04"
TEST DATA
Pumg Type -
Depth to intake (f) -
Satic Water Level (ft) -
Pumping Yater Level (R1) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seat N

CementGrovt 1228
DAMES & MOOS
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Praoject : Chevron/Philadelphia Refi inery Boring/well No. - CS57
Project No. 113-909-032 Location - Chevron Refinery
Date M.¥W.completed 2/24/8¢ Drifler - Drif Consult
E&perm}ng D&M T Helgason Drilling Completed - 2/24/86
e Geologist _Type of Rig ~ HoTlow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
o
‘g Borehole Diam. - 7"
. *g Borehole Depth - 15 6"
SM  Silty sand, fine brown Casing/Screen Type - A
Casing Diam_ - 4"~
Casing Depth - 14' 6~
ML Clayey slit with some fine 2o
B3 sand, black Screen Setting - 46" -14'8"
S — % Slot Width - 0.02~
3 e .
53 ) Type of Seal - Bentonite
ox
é cL Silty clay to clayey sitt _Type of Fiterpack - ‘zm o
¥ with some fine sand, black ; - !
2 é vood fr ts Type of Grout Cement : tonite
1 g MEASUREMENTS (NGYD)  ©- -
10 — Top of Casing Elevation - 10.77°
”é Statio Water Level Elevation - 167"
g Date Measured - 1/13/87
Z/ Surface Elevation - 1061"
i 77
15 - : é TEST DATA
' Pump Type -
Depth to Intake {1t} -
Satic Water Level (/) -
Pumging Water Level (/) -
20 Drawdown (f) -
Length of Test (Hrs) «
WELL CONSTRUCTION KEY
Notes: Filter Pack
* Blows taken using s 140 1b hammer falling 30 inches.
Bentonite Seat IR
+ Al s0ils classified by vi ] i ion,
4 visusl inspection t Grout

DAMES & MOORE




LOG ot BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - CS8

Project No. 113-909-032 Location - Chevron Refinery
Date M.W. Gompleted 2/29/86 Driller - Prill Consult
Supervising D & ™M Drilling Completed - 2/29/86
Engineer /Geologist D3¢ Wagner

,.
-

[—

e

i
Bortrite |l

Eegehran |y

o

]

"
sk ]

[

[ ]
e

et

*% All soils classified by visuel i nspection.

Type of Rig - Hollow Stem Auger
Dept h«( n) Description CONSTRUCTION DATA
E e Borshole Diam. - 7"
x = . —_— 5
,f ? Borehole Depth - 14° 6™
) Ay _ -
{SM Sty sand with trace olay Lasing/Sereen Type PVC
and gravel, black, wet, loose Casing Diamn_ - 4=
Casing Depth - 13
Screen Setting - 3 -13
5 1m Siot Width - 0.02"
Type of Seal - - Bentonite
_Jype of Fikerpack - _ . Sand
Type of Grout - Cesnent/Elntonite
MEASUREMENTS { NGYD) R
10 Ty |m % cL Silty claywith trace Top of Casing Elevation - 9.75°
7% organics, black-brown,
Z8 w Static Water Level Elevation - 857
7’ = et, Joose . .
? % Date Measured - , 1/13/87
é Surface Elevation - 9.58°
7
1%
15 — TEST DATA
Purmp Type -
Depth to intake (11) ~
Satic Water Level (1) -
Pumping Yater Level (f2) -
20 Orawdown (1) -
Length of Test (Hrs) -
Not  WELL CONSTRUCTION KEY
e3: _
* Blows taken using a 140 1b hemmer falling 30 inches. Filter Pack

Bentontte Seat TR
Cement Grout
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

ProjectMo.  '113-909-032
Date M.Y.completed  2/24/86

EW] &'M| David Wagner

X
2
=
L
]
o

Description

l*blows/ ft
'SOMpIOS

"0 ) ] !
Zg Z ? cL  Silty clay with some gravel,
é’;ﬁ /Zé black, moist, loose
7 7
A1 U
7% =
Z 8 =7
=7
s —| A=Y black-brown
2 |h f/’ o :5 é
g
A=Y wet to saturated
A=Y
3=
/ - = /
%3 7
7’ = 3 /
10— _t: 7
1 Im ///; % % é
Z8Eq:7
Z3 & Z
3 s 7
{/f 2 . /
% - o %
,/5 % o %
g
2 ' = i é
15 — — trace sand, very moist
20 —1
Notes:

# Blows taken using a 140 1b hammer falling 39 inches.

*# Al soils classified by visual inspection.

Boring/well No. - £59

Location - Chevron Refinery
Driller - Drill Consult
Drilting Completed - 2/24/96
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - il
Borehole Depth - {5’
Casing/Sereen Type - PYC
Casing Diam. - 4"
Casing Depth - 14
Screen Setting - 4 -14"
Slot Width - 0.02*
Jype of Seal - - _Bentonite
Type of Fiterpack - #2 Sand
_Type of Grout - CementZBentonite
MEASUREMENTS (NGYD) . .
Top of Casing Elevation - .75
Static Water Level Elevation - 873"
Date Measured - 1/13/87
Surface Elevation ~ 267
TEST DATA
Pung Type ~
Depth to Intake (1) -
Satic Water Level (ft) -
m?atw Level (1t} -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seat TR

Cement Grout
DAMES & MOORS
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LOG of BORING and FMONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Ref inery

Project No. ‘1 13-909-032
Date M.¥. completed 2/24/86

Supervising D & M
Engineer /Geclogist DY Wagner

Depth (i) Description
S
w
>
K
0 L.
Sandy to sitty gravel,
black-brown, maist, loose
5 2
Sandy to sitty clay ,
browngrey, wet, Yery
soft
10— . :
L black-brown, trace organics
n
15 —
20 —
Notes:

* Blows taken using s 140 1b hammer falling 30 inches.
*¥ All 50i1s classified by visual inspection.

Boring/well No. -~ C60

Location - Chevron Refinery
Driller - Dril Consult
Drilling Completed - 2724/8€
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7=
Bor ehale Depth - ERTY
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 13
Screen Setting -
Slot Yidth -
_Type of Seal -
Type of Filterpack -
_Type of Grout - Cement
MEASUREMENTS (NGYD)

_Top of Casing Elevation - 9.83°
Static Water Leve! Elevation - 6.05°
Date Measured - 1/13/87
Surface Elevation - 861’

TEST DATA
Pump Type -
Depth to intake (f1) -
Satic Yater Level (1) -
Pumping Water Level (R) -
Drawdown () -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -
Cement Groyt




[P ——

g

[ ]

[
Wrromrpoe

—

S,

LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Prgject : Chevron/Philadelphia Ref inery

Project No. 113-909-032
Date M.¥. completed 2/25/86
Supervisig D & M Blake Moger, Jr.

Engineer /Geologist
Depth (ft) Dncription
£
»
x
L
0 £
Sand with trace gravel
5 — Sily clay with trace
sand, brownish-black,
shighthy moist, very soft
10 —
very inoist, soft
15 — '
20 —
Notes:

* Blows taken using 8 140 1> hammer falling 30 inches.

*% Al soils classified by visuel inspection.

Boring/well No. - C61

Location ~ Chevron Refinery
Driller - DMl Consutt
Drilting Completed - _ 2/256
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - ' 7=
Borehole Depth - 14°
Casing/Screen Type - PYyC
Casing Driamn. - 4=
Casing Depth - 13°
Screen Setting - 3F-13
Slot Width - 002~
_Tuype of Seal - ‘ _ Bentonite
_Type of Filterpack ~ ' Sand
_Type of Grout - Cement tonite
MEASUREMENTS (NGYD) e
Top of Casing Elevation - nar
Static _Va.ter Level E‘levatlion - 1.72
Date Measured - 1/13/87
Surface Elevation - - 987
TEST DATA
Pume Type -
Depth to Intake (1) -
Satic Water Level (R) -
Pumping Yater Level (f1) -
Drawdown () -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seai I

Cement Grout
DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project :Chevron/Philsdelphis Ref inery

ProjectMo.  ‘{13-909-032
Date M.Y. completed 2/25/8¢
Supervisig D&M o Moyer , Jr.

Engineer /Geologist
Depth (f) Description
=
-
x
2
F
o X
3 > Silty clay with trace sand,
reddish-brown, moist, soft
10 — trace organics, greyish-
black, very moist
moist to wet
Silty clay to clayey silt
with trace very fine sand,
15 — ~ very soft
20 —J
Notes:

* Blows taken using 8 140 1b hammer falling 30 inches.

% All soils classified by visusl inspection.

Boring/well No. - C62

Location ~ Cheyron Refinery
DriTler - Drill Consult
Drilting Completed - 2/25/86
_Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7"
Borehole Depth - 14°
Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth - 13
Screen Setting - 3-13
Shot Yidth - g.02°
_Type of Seal - ] fonite
_Type of Filterpack - 2 Sand.
JType of Grout - Cement tonite
MEASUREMENTS (NGYD) -~ -
_Top of Casing Edevation - 13.90°
Static Water Level Elevation - 9.96°
Date Measured - 1/713/87
Surface Elevation - 10.35°
TEST DATA
Pump Type -
Depth to Intake (F1) -
Satic Water Level (ft) -
Pumping Water Level () -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

_aentonito Seal -

Cement Grout
DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-909-032
Date M.Y. completed  2/24/86

Supervising D & M
Engineor /Geolagist 1 Heigason

Dept* (1t Description
% =
-
2§
0 -
ML Sandy silt, fire, black
S > (I Clayey sitt with some fine
to coarse sand, blackish~
ey
2 Silty clay with trace wood,
blackish grey
15 '_2"_. Clayey peat with some wood
20 —
Notes:

* Blows teken using 8 140 1d hammer falling 30 inches.

*2 AN soils classified by visual inspection.

———
e .

Boring/well No. - C63

Lecation - Chevron Refinery
Driller - Drill Consyit
Drilting Completed - 2/24/86
Jype of Rig - Hollow Stemn Auger
CONSTRUCTION DATA
Sor ehole Diam._ - 7"
Borehole Depth - 17
Casing/Screen Type - PYC
£asing Diam. - 4-
Casing Depth - 13
Screen Setting - 3 -13
Stot Width - Q02"
Type of Seal - __Bentonite
_Type of Fiterpack - 2 Sand
_Type of Grout - Cement /fentoniite
MEASUREMENTS (NGYD) <~ -
Top of Casing Elevation - - 922
Static Water Level Elevation - 402
Date Measured - 1/13/87
Surface Elevation - 782
TEST DATA
Pump Type -
Depth to intake (ft) -
Satic Yater Level () -
Pumping Yater Level (ft) -
Drawdowr: (1t} -
Length of Test (hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. '113-909-022
Date M.Y. completed 2/24/86

?‘W"ism‘ &.MI Dave Yagner

Depth‘_(ﬂ) Description
o
53
o [- %
= &
0  *
Sty clay with grave)
P and brick, black-brown,
moist; (ﬁ“)
S o Imk: Sandy clay with trace

ST, gravel and brick,
bhck-brovn , Yery molst

M Sty clay with trace
organics , maist

wet

I5 —|=

20 —

Notes:
- ¥ Blows taken using 8 140 1b hemmer falling 30 inches.

E* All s0ils classified by visua) inspection.

Boring/well No. - C64

Location - Chevron Refinery
Driller - Drill Consylt
Drilting Completed - 2/24/86
_Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - -
Eorehole Depth - t4° 6~
Casing/Screen Type - PYC
Casing Diam. ~ 4~
Casing Depth - 13
Screen Setting - T-13
Slot Width - og2°
Type of Seal - . Bentonite
_Type of Filterpack - ‘Sand
_Type of Grout - Coment/Beftonite '
MEASUREMENTS {NGYD) T
Top of Casing Evevation - 102y
Static Water Level Elevtation - LN
Date Measured - 1/13/97
Surface Elevation - 8 40"
TEST DATA
Pump Type -

Depth to Intake (1t} -

Satic Water Level (R) -

_Pumping Water Level (f1) -

Drawdown (1) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack
Bentonite Seal - .

Cement Grout

DAMES & MOORE
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LOG of DORING und HMONITORING WELL CONSTRUCTION DETAILS

Project : Chevran/Philadelphia Refinery

Project No. 1 13-909-032
Date M. completed 2/25/86

Supervisig D & M
Engi /Geologist Blake Moyer, Jr.

Depth (1t} - Description
£
L]
>
2
3
o .
Silty clay to clayey silt
with trace sand, greyish-
5 black, yvery moist,
2 yery soft
: Silty clay with trace sand
10 —
2
15 —
20 —
Notes:

* Blows taken ysing a 140 1b hammer falling 30 inches.

¥4 All soils classified by visusl inspection.

Boring/well No. - C65

Location - Chevron Refinery
Oriller - DTl Consylt
Drilting Completed - 2/25/86
Juype of Rig - Hollow Stem Auger
CONSTRUCTION DATA
_Borehole Diam. - ri
Borehole Depth - 14
Casing/Screen Type - PYC
Casing Diam. - 4-
Casing Depth - | 13
Screen Setting - 313"
Slot Yidth - 0.02"
_Type of Seal - __Bentonite
_Tupe of Filterpack - i Sand
Type of Grout - Cement tonite
MEASUREMENTS (NGYD) = - -
Top of Casing Elevation - 1333
Static Water Level Elevation -  Not Available
Date Measured - 1/15/87
Surface Elevation - 9.7’
TEST DATA
Pump Type -

Depth to Intake (11) -

Satic Water Level (ft) ~

Pumping Water Level () -

Drawdown (fl) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

Cement Grout
DAMES & MODE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/well No. - C65D

ProjectNo.  °113-950-032 Location - Chevron Refinery
Date M.¥. completed 11711/ Drifler - Lambert, Inc.
Supervising D & M ) Drilling Completed - 11/11/86
Geologist David wagrer ]
7 Type of Rig - Hollow Stem Auger
Depth (1) Description CONSTRUCTION DATA
S e Borehole Diam. - 10~
s 2
2 g Borehole Depth - - s
o—" Casing i}
- STt with trace to littie fine to {Soreen Type Pve
;{2 ://; coarse sand, trace fine gravel, Casing Diam. - 4-
z /%/ black, meist; strong petroleum )
g /,/// odor ; brick fragments Casing Depth - i3°
o é Z Silt with little clay, medium _Soreen Setting - 65 - 75°
10 — A U 9ray, soft, moist; organics .
1 Slot Width - - 0.02"
g 7 _
s N- é é Type of Seal - , tomtg
?;/ g Type of Fitterpack - 2 Sand
204—-,. ;/,/, 2 Type qf Grout - Bentonite
] 7 MEASUREMENTS{ NGYD)
‘N SHELEY TUBE taken -
? g from 25" to 27" Top of Casing Elevation - 11.96°
/ ’ N
50 /Z 7 Trace mica Static Water Level Elevation - 2,16’
2 ‘. f//i é Decreasing density ; very soft Date Measured - 12/22/86
%/ Z Surface Elevation - .54
A 7 TEST DATA
40 —— gy 117 Z Pump Type -
2 i o
7z “ Depth to Intake {ft) -
7 Satic Yater Level (R) -
Pumping Yater Level (R) -
50 . Increasing density ; soft
p - i Decreasing clay; trace clay Drawdown (1) -
; and trace fine sand Length of Test (Hrs) -
8 Increasing sand; little fine WELL CONSTRUCTION KEY
sand, str atified FILTER PACK
60— "?’??V I penTonmEsEs. R
Notes: ; . SENTONITE GROUT B
* Blows taken using 8 140 b hammer falling 30 inches. CAVE IN MATERIAL
** All s0ils classified by visual inspection. . :
| DAMES & MOORE CONCRETE
o m T 7
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevran/Philadelphia Refinery  Boring/well No. - C650 (Cont.)

Project Moo  '113-950-032 Location - Chevron Refery
Date M.W. completed  11/12/86 Driller - Lambert, Inc.
Supervismg D & M . Orilling Completed - 11/12/86
Geologist David Wagner
_Type of Rig - Hollow Stem Auger
Depth (1) Description
=
P
I
e
606 L] Mt 17 interbeds of fine to coarse sand
from 60° to 62'
SY  Fine to coarse sand with little fine
94 h gravel, trace to little clay, trace silt,
brownish-gray, medium dense,
saturated
70 —
3 .
32,75/ _ Decreasing clay; no clay
z-
80— T.o-
90 —
‘WELL CONSTRUCTION KEY
FLTER PACK R
BENTONITE SEAL -
Notes: pentonre crout B

* Blows taken using 8 140 Ib hammer falling 30 inches. CAVE NMATERIAL D003
*® Al s0ils classified by visusl i nspection.

DAMES & MOORE CONCRETE
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WELL ABANDONMENT FORM

+  WELL ABANDONMENT RECORD

“UnjRACTOR/AGENT  DAMES & MOORE
1. WELL LOCATION: (Show @ sketch of the location on back of form.} )
Municipality; _Philadelphia, PA County :

e —

, thm:%n Bef_;'ue:;ﬁ - —— Quadrangle No.
Road, Community, Subdlviasion, Lot 0., Latitude and Longitude] .

2. OWNER OR RESPONSIBLE PARTY: CHEVRON USA INC.

our active participagpn ang thatKarn experienced and qualified to partioipate such
1. %ﬁatoc{g,g\jz’//}é}r_r—r,, Neme: Kendra McDonough Dates 2-27-950
Signature of/Ppttchpnnti/@

Address; M i
Signaturg of Participant

er s described in the above well
abandonmant record at12:00 AM/PM on 27th day of the month of
o

Title:Agst Gealagist

2.

Nama; Date:
Addresa;

Title:

— e
3. ADDRESS: P.0, Box 7408 WELL DIAGRAM: Oraw a detailed sketch of the well showing
K R total depth, depth and dismster of screens resaining in
Philadelphia, PA 19101 the well, gravel interval, intesvals of casing perforatio
g and depths and types of i1l materials used.
4. TOPUGRAPHY: draw, slope, hilltop, valley, @
5. USE OF WELL: monitorina DATE; _2-27-90
6. TOTAL DEPTH: __ 75" DIAMETER: " ° T it
7. CASING REMOVED: N/A j
feat dismeter o !
-_— 1___ berton be groud
8. SEALING MATERIAL: = |
Nost cement Sand epemsnt .
bage of cemant 3 bags of cemant * ‘
ga?a. of water Jg yds. of sand _,
gala. of water it e
Other wo 1] i
Type materisal _ heptanite 1/2-1 bag i i
Aingunt . H 0
o i
9. EXPLAIN METHOD OF EMPLACEMENT OF MATERIAL Nk I
a0" i gd into the well and T :
\ > Injected mtg the : i -
well, ) Was I Y wWithdrawn 7 R |
and the rect of the well was Filled. w Z [ E’eﬂﬂ € ece
: | o — Filter pack
I da hereby certify that this well - E
sbandenment record is true and oxact. - . ) "
v 7oﬁ7_'.' - screened y- 725 N Y A eonn B
‘ N S/RE/T b
£ Signature of ConEractor or Agent Date B
. /csarmcmuu/" . iv s
We horeby certify thag thia well abandonment was sccomplished in the mann
with

anc’!onmnt operations.
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - C9S

Froject No. '113-950-032 Location - Chevron Refinery
Date M.Y. completed 10/22/88 Dritler - Lambert, Inc
Supervisig D & M ) Drilling Completed - 10/22/86
Gl‘owsstm David VW
Type of Rig - Hollow Stem Auger
- Depth {ft) - Description CONSTRUCTION DATA -
S @ Borehole Diam. - 10"
2 & .
2 g Bor ehole Depth - 20
* w
0 ' Macadam underlain by gravel _Casing/Screen Type - PyC
SW Fine to coarse sand with some Casing Diam. - 4~
fine gravel, tittle sit, black,
dry; brick fragments Casing Depth - 20"
FRL  Silt with little to some clay, _Screen Setting - 10° - 20"
dark - gray, soft, moist; . . -
9 1= organics ; micaceous ; weak Shot Vidth - p0.02°
. petroleum odor Type of Seal - te
Type of Filterpack - Sand
JTupe of Grout - -
MEASUREMENTS(NGYD)
10 N _Top of Casing Elevation - 14.84°
Static Water Leve} Elevation - 8.7t
Date Measured - 1/14/87
Surface Elevation - 1238"
TEST DATA
S 5w noreasing maisture; saturated
easing moisture; Type -
Depth to Intake (1t) -
Satic Water Level (Rt) -
Pumping Yater Level (R) -
20 —3 Orawdown (f) -
Length of Test (rs) -
WELL CONSTRUCTION KEY
FLTER PACK
Notes: _ senTonrE st R
* Blows taken using & 140 1b hammer falling 30 inches. CONCRETE [ ]
23 : : . . .
All soils classified by visyel inspection. CAVE N MATERIAL =3
DAMES & MOORE )
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphis Refinery

Project No.™  '113-950-032

* Blows taken using 8 140 b hammer falling 30 inches.
*% All 20ils classified by visua) impection.

DAMES & MOORE

Boring/well No. - 96

Location - Chevron Refinery
Date MY completed  10/23/86 Driller - Lambert. Inc.
Supervising D & ™M . Drilling Completed - 10/23/96
Geologist David Wagner
Type of Rig - Hotlow Stem Auger
E Borehole Diam_ - 10"
>
3 Bor ehole Depth - 20°
*
0 Slag, silt and sand Casing/Screen Type - PYe
Silt with litthe to some clay  _Casing Diam. - 4"
and trace fine sand, dark - Fac - .
goray, soft, slightly moist, ~—-3509 Depth _ 17
organics ; micaceous ; Screen Setting -
petroleum odor
5 — Slot Width -
2 Type of Seal -
ncreased moisture; moist
Type of Filterpack -
Type of Grout ~
MEASUREMENTS{NGYD)
10- 3 Top of Casing Elevation - 1461
increased moisture; saturated o (o Water Level Elevation - 3.9¢
Date Measured - 1/14/87
Surface Elevation - 11.51°
s TEST DATA
X <
increased organics P Type -
_ _Depth to intake (1Y) -
Satic Water Level (R) -~
Pumping Water Level (R) -
20 Drawdown (ft) -
Length of Test (Hrs) -
WELL COMSTRUCTION KEY
FLTER PACK
Notes: sevTonme st IR

CONCRETE (]
CAYEN MATERML@
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadelphia Refinery  Boring/Well No. - C97

2% All soils classified by visusl inspection.

Ha
e

DAMES & MOORE

CAVE N MATERIALEXX)

Project No. — °113-550-032 Location - Chevron Refinery
Date M.¥. completed  10/23/86 Drifler - Lambert, Ine.
Supervising 0 & M . DriTling Completed - 10/23/86
Geologist David Wagner
Tiype of Rig ~ Hollow Stemn Auger
Depth (f1) Description CONSTRUCTION DATA
“E ° Borehole Diam. - 16~
X a
;g g Borehole Depth - 20"
Y [] M. Siltwith little to sore clay, _Casing/Screen Type - PYC -
Httle fine gravel, trace fine to e -
coarse sand blackish - brown, Casing Diam. 4
- sof, slightly meist to moist; Casing Depth - 15
: brick fragments ; petroleum
odor Screen Setting - S5 -15
3 Siot Width - 002"
3 E2 | o
- Type of Seal - onite
Type of Filterpack - Sand
2 . Type of Grout - T .
. - :\d SW ' Fine to coarse sand with some —aee
. =8 fine gravel, little silt, Hittle MEASUREMENTS(NGYD)
10 —{ 1" " ’ clay, blackish - gray and . . .
8 | | : o ’: wovﬂ‘, m.) Sﬂll’l“d, TQ ofcm Elevation - 13.07
; o] brick fragments; strong tic Water Level Elevation - 347"
. 2 I petroleum odor ; sheen on water Static ¥ater Level Elevation —
¥ o Date Measured - 1/14/97
% o Surface Elevation - 968"
% " TEST DATA
15 3 m! : - g
" ) Pume Type -
(4 ”
. A Depth to Intake (1Y) -
% Satic Water Level (R) -
. 84 a -
20 L HRERRRRN M e s witn olag, b Pumping Yater Level (1Y) _
grawy, soft, very moist; Drawdown (ft) -
organics ; petroleurn odor
ganis. Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FLTER PACK
~ Notes: penToNITE SEA. TR
# Blows taken using & 140 1b hammer falling 30 inches. CONCRETE [
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphia Refinery Boring/well No. - £98

DAMES & MOORE

Project Mo~  '113-950-032 Location - Chevron Refinery
Date M.¥.completed  10/25/86 Driller - Lam&rtl nc.
Supervising D & M . Orilling Completed - 10 /23/96
Geologist David Wagner
" _Type of Rig - Hollow Stemn Auger
Depth (ft) Description CONSTRLCTION DATA
S g Borehole Diam. - 10"
> a
s & — Borehole Depth - 20"
P L]
0 g 1 SP Fine to medium sand and gravel _Casing/Screen Type - Pve
1 i Casi . - 4"
Mo STt with Tittle clag , Tittle to  ~ond .
fine to medium sand, little to  Casing Depth - 16 3"
some fine gravel!, grayish - - . .
black, medium stiff, moist; Screen Setting - 6.5 5163
micaceous ; glass and brick Slat Width - -
T miEd B fragments; strong petroleum ——2
” L o odor Type of Seal - tonite
Type of Filterpack - 2Sand
Type of Grout - '
' MEASUREMENTS(MGYD)
10 —
3 . Silt with sore clay, grayish - _Top of Casing Elevation ~ 12.90°
br ist
petrole ”w sweak Static Water Level Elevation - 5.96"
Date Measured - 1/14/87
Surface Elevation - 947
TEST DATA
4 1B Increasing moisture; satur ated
Pump Type -
" Depth to Intake (A) -
Satic Water Level (1) -
Pumping Yater Level (1Y) ~
20 Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION XEY
FILTER PACK
Notes: senTonE seA.
# Blows taken using & 140 Ib hammer felling 30 inches. CONCRETE [
L 3
All s0ils classified by visua! inspection. CAVE R Hhm'&@
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No.

113-909-032

SupervisingD & M

Date M.Y. completed  2/19/86

Engineer /Geologist T Helgason
Depth (ft) Description
S w
$ £
2
£2 -~
o =%

a ML Sandy silt with trace gravel
fine, blackish—wtg, trace
gravel

5 — =
10 - = some clay
10 — M7 Clayey silt with some
s e CL coarse sand, grey
sp
Coarse sand, grey
| 15 —millEziiflljre mm, fine, Tight
20 —J
Notes:

* Blows teken using s 140 1b hammer falling 30 inches.

** All soils classified by visus! inspection.

Boring/weill No. - D66

Location - __Chevron Refiners;
Driller - Drill Consyte
Drilting Completed - 2/19/86
_Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Ciam. - 7
Borehole Depth - : 155"
Casing/Screen Type - Py
Casing Driamn. - 4=
Casing Depth - 12.5°
Sereen Setting - 25'-125%"
Slot Width - 002"
Type of Seal - ~__Buntonite
Type of Filterpack - 2 Sa
Type of Grout - Cement /Ejntonite
MEASUREMENTS (NGYD)
Top of Casing Elevation - 3523
Static Water Level Elevation - 3053
Date Measured - 1/9/8~
Surface Elevation - 33.50°
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level () -
Pumping Yater Level (fi) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

ComentGrot B2  pAMES & MODRI
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Ref inery Boring/well No. - D67

Project No. '113-909-032 Location - ' Chevron Refinery
Date M.¥. completed  2/19/86 Driller - | Dril Consult
Supervising D & M £ Fill Drilting Completed - 2/19/86
Enginesr /Geo _ . Jupe of Rig - Hollow Stem Auger
o 3 Bor ehole Diam_ - 7"
>
2 g Bor shole Depth - ' 25
» o f A
° 24 Crushed Stone : (ATl Cashg/Soreen Type - Fve
. E Casing Diam. - 4= .
:: Casing Depth - 24'
>
! ;‘ . ] Screen Setting - 14’ - 24*
Z Z Sily clay with trace fine _
5 n g,' é sand, dark oray , moist, Slot Width - 002"
2 g very soft; micaceous Type of Seal - " Bentonite
g g Type of Filerpack - '3 Sind _
g z Type of Grout - Cement Bentonite
2 g MEASUREMENTS (NGYD)
10 " g = % g Top of Casing Edevation - 16.12°
g é Static Water Level Elevation - 233
g A=t} g Date Measured - 1/9/87
A= ion - :
é 1=k é o st Surface Elevation 12.82
A=l TEST DATA
15S—m3i=y
g A=k ,é Pump Type -
g é Depth to intake (ft) -
é g : Satic Yater Level (11) -
g' ' : Pumping Yater Level (f) -
20— K4 7 Fine sandy and sitty
gravel dark gray Dr awdown (1) -
Length of Test (Hrs) -
' ? WELL CONSTRUCTION KEY
:%; Sitty clay, dark gray Filter Pack
7
— 7 Bentonite Seal [
25 2 weathered bedrock; mica schist ¢ e

Cement Grout 224 .
| DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/well No. - D68

Project No. ‘113-909-032
Date MY completed 2/20/86

Supervising D & M
Engineer /Geologist 1~ Flelgason
Depth (f1) Description
x
L]
>
K-4
)] L
Sandy silt with some cobbles,
firwe, light brown
S —im Sity fine to coarse sand
‘with some cobbles, tan,
moist
10 —{
Mica schist, weathered to
sand
15 —
20 —
Notes:

* Blows taken using 8 140 1b hammer faiting 30 inches.

¥+ All soils classified by visual inspection.

Location - Chevron Refinery
Driller - Drifl Consutt
Drifling Completed - 2/20/86
TypeofRig- Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 1
Borehole Depth - 15'6"
Casing/Screen Type - PYC
- Casing Diam_ - 4"
Casing Depth - 12°6°
Screen Setting - 2'6°-12'6"
Slot Width - | 0.0z~
_Type of Seal - . Bentonite
_Type of Filterpack ~ 2 Sand
Type of Grout - Cement /Bentonite
| MEASUREMENTS (NGYD) -~
Top of Casing Elevation ~ 1328
Static Water Level Elevation - 9.04"
Date Measured - ] 1/9/87
Surface Elevation - 9.7%°
TEST DATA
Pume Type -
Depth to Intake (1) -
Satic Water Level (1) -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filber Pack

Bentonite Seat

Cement Grout
DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphia Refinery

Project Nu._ 113-909-032
Date M.Y. completed 2/19/8¢

Supervising D & M
Engs /Geologist T. Helgason

Depth (1) Description
3 .
;%
2§
0 —= 8
SP  Sand with some gravel,
fine to coarse, brown
ML Sandy silt, fine,
greyish-black, wet
58 —{0
10— m
SM  Sand, fine to coarse,
Tight brown; (fill)
=
IS5 —
20 —

* Blows taken ysing a 1401b hammer falling 30 inches.

% Al soils clessified by visua) inspection.

Boring/well No. - D69

Location - Chevron Refinery
Driller - Orilt Consult
Drifting Completed - 2/19/86
_Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA |
Borehole Diam. - 7"
Borehole Depth - 15.5°
Casing/Screen Type - PYC
Casing Diam. - 4-
Casing Depth - 135°
Sereen Setting - - 25 -125
Slot Width - 0.02"
_Type of Seal - __Byntonite
_Tupe of Filterpack - | 2 Sand
Type of Grout - Cement tonite
'MEASUREMENTS (NGYD) -~ -
Top of Casing Elevation - 1497
Slatic Water Level Elevation - 10.60°
Date Measured - 1/9/87
Surface Elevation - 1291°
' TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Levelr (ft) -
_Pumping Water Level (ft) -
Drawdown (R) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Fitter Pack

Bentonite Seal [

Cement Grout ‘
DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

ProjectNo.  -113-909-032
Date M.Y. completed 2/19/9¢

Supervising D & M )
Engineer /Geologist E.J. Fillo

Depth (rt) Description
o
$3
L=
s §
o —* = ;
FILL  Oily crushed stone; (fill)
S —im = ML Sandy siit, very fine,
L = dark brown, wet, very
= soft; oily
10 —{mpE: ct Sty clay, dark gray,
5 moist, very soft;
[ ) &
15 — & :
: Drervorrrrer’l
20 —
Notes:

* Blows taken using s 140 1b hammer falling 30 inches.

** All soils clessified by visual inspection.

Boring/well No. - D70

Location - Chevron Refinery
Driller - Orill Consuytt
Drilting Completed - 2/19/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7"
Borehole Depth - 17
Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth - 15
Screen Setting - S -15
Slot Width - c.o2=
_Type of Seal - ___Bentonite
Type of Filterpack - 82 Sand
Type of Grout - Cement tohﬁe
MEASUREMENTS (NGYD) = -
Top of Casing Elevation - 12.54°
Static Water Level Elevation- 969"
Date Measured - | 1/9/87
Surface Elevation - 11 38"
TEST DATA
Pump Type -
Depth to intake (ft) -
Satic Water Level (1) -
_Pumping 'Yater Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCYION KEY
Filter Pack

Bentonite Seal [
Cement Grout

DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No.

“$13-909-032

Date M.¥. completed  2/20/86

Supervising D & M .
| Engineer /Geologist  _Andre Ivansiy
Depthﬂ(ﬂ) Description
S .
2 3
2 £
0 —*_ "
sH/
S —m Sily sand to clayey sand,
dark grey to black, moist,
soft
10 —ig =
78 %7
? A= f cL
A=Y
/ i s //’
/ & 5K %
% 0 - /’
/ '.:: ::: é
=]
1S — =LY Silty clay, dark grey,
g H=EE é moist, soft
q
% Z
Z Z
Z %
Z Z
20 — i)t Sily sand, dark
/// Yy sud, grey,
7
Z
25 —-

Boring/well No. - D71

Location - Cheyron Refinery
Driller - Drill Concsylt
Drilting Completed - 2/20/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA _
Borehole Diem. - 7"
Borehole Depth - 25°
Casing/Screen Type - PyYC
Casing Diam. - 4-
Casing Depth - 20
Screen Setting - = - 20"
Slot Width - 0.02"
_TJupe of Seal - -__Bentonite
_Type of Filterpack - %2 Sand
Type of Grout - Cement tonite
MEASUREMENTS (NGYD) - '
Top of Casing Elevation - 13.22°
Static Water Level Elevation - 539"
Date Measured - 1/9/87
Surface Elevation - 1041
TEST DATA
Pump Type -
Depth to take (11) -
Satic Water Level (/) -
Purmping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
Y/ELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal [

DAMES & MOORI

Cement Grout
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

‘Project : Chevron/Philadelphie Refinery

Supervising D & ™
Engineer /Geologist

Depth (1)

*blows/ft

Q

10 —
14

13
15 —

ProjectNo.  °113-909-032
Date M.Y. completed 2/20/86

T. HELGASON

20 —

Notes

Description

Sand with trace cobbles,
five to coarse, dark brown

grading to light brown

with increased silt content

Clayey silt with trace
fire sand, tight brown,
moist

Yeathered bedrock, tan;
mica schist

* Blows taken using 8 140 1b hammer falling 30 inches.

*+ All soils classified by visual inspection.

Boring/well No. - D72

Location - Chevron Refivery

Drﬂ'ler - Dl Consytt

Drilting Completed - 2/20/86

Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA

Borehole Diam. -

Borehole Depth -

Casing/Screen Type -

Casing Diam_ -

Casing Depth -

Screen Setting -

Skt Yidth -

Type of Seal -

Type of Filterpack -

_Type of Grout ~ Cement '
MEASUREMENTS (NGYD)

Top of Casing Elevation - 15.58"

Static Water Level Elevation - & 54"

Date Measured - 1/79/87

Surface Elevation - ' 13.76°

TEST DATA

Pump Type -

Depth to Intake (1) -

Satic Water Level (1) -

Pumping Yater Level (1) -

Drawdown (fX) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack
Bentonite Sea) -

Cemen 2
t Grout DAMES & MOOR




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/Weli No. - D73

feie

F !
gy

A—

¥

P il

——

f H
[ iilace]

LE

Project Ne. —113-905-032 Location - Chevron Reﬁ:ry-
Date M. completed  2/20/86 Driller - Drill Consult
SupervisingD & M . Drilting Jeted - 2/20/86
Enginesr /Gaalogist Andre hransiy ME:T Pb“o';;:w
Depth (1) Description CONSTRUCTION DATA
E‘; 2 Borehole Diam. ~ 7"
j; § Bor ehole D.epth - 20
0 — : Z SM  Silty sand, yellow Casing/Screen Type - : Pve
Casing Diam. - 4"
Casing Depth - 20
Screen Setting - 10° - 20°
5 — - Slot Width - 0.02"
:lzgfmwm, dry, Type of Seal - *_ Bentonite
' Type of Filterpack - %2 Sand
Type of Grout - Cenent tonite
MEASUREMENTS (NGYD) - -
1o ‘2?* Top of Casing Elevation - 27.02°
Static Water Level Elevation - 14.72"
Date Measured ~ 1/9/87
334 Surface Elevation - 2397
15 5" wet, very dense TEST DATA
Pump Type -
Depth to intake (ft) -
_Satic Water Level (f) -
Pumping Water Level (1) -
20 — very fine to coarse Drawdown () -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
mi”B'thken using s 140 1d hammer falling 30 inches. Filter Pack
** ATl 50ils classified by visusl inspection, Bertonite Seat [
Cement Grout DAMES & MOOI
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadelphis Refinery

Project-ﬁo.

Supervising D & M

Geolegist -

o

(3
2
=
~~
==
N

l*blows/
‘ samples

8P Medium sand with iittle silt

20 —

FaLl

Notes:

* Blows taken using a 140 1b hksmmer falling 30 inches.
*% All s0ils classified b
DAMES & MOORE

113-950-032
Date M.Y. completed

10/1/86

David Wagner

Description

ML Silt with little clay, some fine
gravel, brown, soft, moist

Grades to grayish - brown
Silt and clay , medium gray,
soft to medium stiff, moist;
wood debris ; micaceoys

Rle

»

trace coarse sand, brown,
medium dense, very moist

Decreasing silt; trace silt

Y visual inspection,

nereased moisture; very moist Screen Setting ~

Boring/well No. - D107

Location - Chevron Refirery
Drifler - Lambert, inc.
Drifling Completed - 10/1 /96
Tupe of Rig ~ Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 6"
Borehole Depth ~ 17
Casng/Screen Type - PYC
Casing Diam . - 4"
Casing Dapth - 125
25 -125
Skt Width - i 0.02"
Type of Seal - ' Beotonite
_Type of Filterpack - 2 Sand
_Tupe of Grout - A
MEASUREMENTS{NGYD)
Top of Casing Elevation - 1027
Static Water Level Elevation - 487
Date Measured - ‘ 1714787
Surface Elevation - 727
TEST DATA
Pumg Type -
Depth to Intake (1) -
Satic Water Level (f) -
Pumping Yater Level (A} -
Drawdown (V) -
Length of Test (Mrs) -

WELL CONSTRUCTION KEY
FILTER PACK
sentoniTeseA. R

CONCRETE e

CAVE NMATERIAL XX
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Boring/well No. - D108

Project-No. ‘113-950-032

DAMES & MOORE

Location - Chevraon Refirver Y
Date M.¥. completed 10/1/86 Driller - Lambert, inc.
Supervising D & M ] Drilling Cormnpleted - 10/1/86
Geologist David Wagner
_Type of Rig - HoTlow Stem Auger
Depth () Description CONSTRUCTION DATA
3 3 ' Borehole Diam. - 6
é £ Borshole Depth ~ is’
ax L]
0 ML SiR with little to some clay  _Casing/Screen Type - PYC
and trace fine sand,gr ayish - i -
brown, seft, shightly moist; Lasing Diam. h
micaceous Casing Depth - 14
€L  Clay with some sit, trace $oreen Setting - 4'- 14"
fine to medium sand, trace 7
—In fine gravel, gray and brown, Skt Width - . DO2*
4 . .
18 e “hg“::; ,sm‘_“’:':ﬁ Type of Seal - Bentonite
ML Silt with some clay and some _Type of Filterpack - 2 Sand
Tine to mediun sand, trace _ .-
e gravel, o and brown, ~Type of Grout
dense, motst MEASUREMENTS{NGYD)
10 zz |8 Top of Casing Edevation - 10.87*
SP Fine sand with some silt and Static Water Level Elevation - 532
tr to little » ish -
brown, dense. et e Date Measured - 1/14/87
' Surface Elevation - 837
15 TEST DATA
so/5-1l Refusal at 1S’ » Wissahickon
Schist Pump Type -
Depth to Intake (£t) -
Satic Water Level (ft) -
Pumping 'Yater Leve! (A1) -
20 ‘ Orawdown (1) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
. FILTER PACK
Notes: eentoniTe sea. TR
* Blows taken using 2 1401b hammer falling 30 inches. CONCRETE |

¥ Al s0ils clsssified by visual inspection.

CAYVE IN MATERIALEZX]
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadelphia Refinerg

Project No_

Supervising D & ™M

DAMES & MOORE

112-950-032
Date M.W. completed  10/2/86

Geologist David Yagner
Depth (ft) Description
=
“
o
5
o
0 »
Silt with some fine to coarse
sand, brown, loose, stightly
moist
Clay with some coarse mica
and trace silt, light brown -
5 — orange, soft, slightly meist;
18 weathered Wissahickon Schist
10 — . .

20 |l increasing moisture and
density ; medium dense,
saturated

15 — increasing density ; dense
= WY
20 —
Notes:

* Blows taken using s 140 1d hammer falling 30 inches.
#* All soils classified by visual inspection.

Boring/well No. - D109

Location - Chevron Refiwer,
Driller - Lamdrert, Ine .
Drilling Completed - 10/2/36
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA

Borehole Diam. - ' _ 6"
Borehole Depth - 15°
Casing/Screen Type - Pyl
Casing Diam, - 4"

_Casing Depth - 12.5°
Sereen Seiting - 295 - 125
Slot Width - | 002"
_Type of Seal - - tonite

_Type of Filterpack - 2 Sand

_Tuype of Grout - -

MEASUREMENTSC NGYD)

_Top of Casing Elevation - ‘ 18231
Static Water Level Elevation - 1461°
Date Measured - 1/14/87
Surface Elevation - 16 .10°

TEST DATA

Pump Type -

Depth to Intake (1) -

Satic Water Level (f) -

Pumping Water Level (f2) -

Drawdown (1) -

Length of Test (Hrs)-

WELL CONSTRUCTION KEY
FLTER PACK
geNtonitE seac T
CONCRETE | ]
CAVE N MATERIAL B
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project - cheyron/Phitadelphia Refinery

ProjectMo.  '113-909-032
Date M.Y. completed  2/21/886

SupervisingD & M
Engineer /Coclogist 1 Helgason

Depth (1) Description
£
“
3
2
£
O —*
Sandy silt, fine,
blackish-grey , moist
5 coarse sand, trace wood,
blackish—grey , moist; fifl
10 ] Sand, fine to coarse with
cobbles, trace sitt and
wood, blackish-grey,
wet; (fil)
15 —N
20 —
Notes:

% All s0ils classified by visual inspection.

Boring/well No. - 574

* Blows taken using e 140 1b hammer falling 30 inches‘.

Location - Chevron Refinery
Driller - DriTl Consuit
Drilling Cornpleted - 2/21/86
Type of Rig - Hollow Stem duger
_ CONSTRUCTION DATA
Borehole Diam. - 7°
Borehole Depth - ' 156"
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - : 14°
Screen Setting - 4 -14
Slot Width - ogz-
_Tuype of Seal - _Bentonite
Type of Filterpack - 2 Sand.
_Type of Grout - Cement /Bfntonite
MEASUREMENTS (NGYD)
Top of Casing Elevation - 14.54"
Static Water Leve! Elevation - 6.95°
Date Measured - | 1/9/87
Surface Elevation - 1281’
TEST DATA
Pump Type -
Depth to Intake (1) -
Satic Water Level (1) -
Pumping Water Level (1) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FiHter Pack

Bentonite Seal -

Cement Grout
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphis Refinery

Project No.- '113-90%-032

SupervisingD & M
Engineer /Geologist

*hlows/ft

10 —

15 —

20 —

Notes:

Date M.¥._completed 2/21/86

T. Helgason

Description

Sandy silt with trace
gravel, fine, blackish-grey,
moist

Silty fine sand with
trace gravel and wood,

blackish-grey , moist

Coarse sandy grave) with
stit Wnses and race wood,
blackish~grey ,

* Blows token using 8 140 1b hammer falling 30 inches.

¥ Al s0ils classified by visual inspection.

Boring/well No. - 575

Location - Chevron Refinery
Driller - Drill Consult
Drilting Completed - 2/21/86
Type of Rig - Hollow Stemn Auqer
CONSTRUCTION DATA
_Borehole Diamn. - , 7"
Borehole Depth - 15° 6"
Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth - 15' 6"
Screen Setting - 56"-15 6"
Slot Width - : 002"
Type of Seal - " Bentonite
-_Type of Filterpack - %2 Sand
_Type of Grouyt - Cement /Bentonite
MEASUREMENTS (NGYD) -
Top of Casing Elevation - 13.19°
Static Water Level Elevation - 6.45°
Date Measured - : 1/19/87
Surface Elevation - . 12.78"
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Yater Level (R) -
Drawdown (Rt} -
Length of Test (irs) -
YELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

emen 22
¢  Grout DAMES & MOOI
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeliphia Refinery

Project No, 113-909-032
Date M.¥. completed 2/21/36
Supervisig D & M

Enginoet /Oolons Andrei yanciy
Dept*_(1t) Description
I
w
>
o
4
0
S — Sandy gravel, medium
coarse, wet
10 —— .
Silty sand with trace
gravel, dark grey, stiff
dark grey stiff
15
20 —-
Notes:

+4 Al soils clmi’ﬁed by visusl inspection.

Boring/well No. - 576

Location - Chevron Refinery
Driller - Drill Consutt
Drilling Completed - 2/21/86
Type of Rig - Hollw Stem Auger
CONSTRUCTION DATA
Bor ehole Diam. ~ 7"
Borehole Depth - 15
Casing/Screen Type - e
_Casing Diam. - 4-
Casing Depth - 14°
_Screen Setting - 4'- 14"
Slot Width - 002"
_Type of Seal - __Bintonite
Type of Filterpack - 2 Sand |
Type of Grout - Cement Bentonite
MEASUREMENTS (NGYD)
Top of Casing Elevation - 856"
Static Water Level Elevation - ~-3.5%°
Date Measured - 1 }9/87
Surface Elevation - 8.06"
TEST DATA
Pump Type -

Depth to Intake (1) -

Satic Water Level (A1) -

Pumping Water Leve] (1) -

Drawdown (f4) -

Length of Test (Hrs) -

* Blows taken using 8 140 1b hammer falling 30 inches.

WELL CONSTRUCTION KEY

Filter Pack
Bentonite Seat [l

Cement Grout (27
_ & DAMES & MOOR!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphia Refinery

Project No. 112-909-032
Date M.¥. completed 2/20/86

Supervising D & M T. Helgason

Engineer /Geologist
Depth_(ft) Descriptien
X
" "
> =
(-3 [-9
0 i E -
. ,': Sv Fine to coarse sand with
. ; ‘N trace silt and mica schist
: Z A
4 % l:
: 7R
5 — | 3
y 39
3 § sp
10—y Sandy gravel with
trace siit, fine
]
15 —] Silty gravel, fine,
: brown, coarse sand,
trace mica schist
20 —.
Notes:

** All soils classified by visusi inspection.

Boring/Well No. ~ 577

* Blows taken using a 140 Ib hammer falling 30 inches.

Location -~ Chevron Refinery
Driller - Drifi Consult
Dritling Cornpleted - 2/20/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7
Borehole Depth - | 16’
Casing/Screen Type - PYC
Casing Diam. - 4=
Casing Depth - 15°
Screen Setting - 5 -5
Slhot Width - 002~
Type of Seal - " Bantonite
Type of Fikerpack - | B2 5ung
_Type of Grout - Cement /Elotonite
MEASUREMENTS (NGYD) =
_Top of Casing Elevation - £€20°
Static Water Level Elevation- -4.1¢’
Date Measured - 1/9/87
Surface Elevation - 520
fEST DATA
Pump Type -
Depth to intake (ft) -
Satic Water Level () -
Pumping Water Level (1) -
Drawdown (f) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

Cement Grout
DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-909-032
Date M.Y_completed 2/21/86
Supervising D & M
Engi /Geoloai T. Helgason
Depth (1) Description
£
w
x
=2
-]
o .
Sandy silt, brown,
stightly moist,
9 — fine , moist
10 —— Fine sand with cobbles
and some siit lenses, wet
15 — Sandy gravel, coarse,
brown
20 —
Notes:

* Blows taken using s 140 1b hammer falling 30 inches.

% All soils classified by visusl inspection.

Boring/well No. - 578

Location ~ Clhevron Refinery
Driller - Drill Consutit
DriThing Completed - 2/21/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam - 7
Borehole Depth - ig"
Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth - 14
Screen Setting - 4°'- 14"
Shot width - 002"
_Type of Seat - Bentonite
_Type of Fitterpack - $2 Sard
Type of Grout - Cement ABentonite
MEASUREMENTS (NGYD) - -
Top of Casing Eleyation - 277 -
Static Yater Level Elevation - -4 69
Date Measured - 1/95/87
Surface Elevation - 252
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level {ft) -
Pumping Water Level (1) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seat [

a-;—’—/,. ’
CementGrout 224  pAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphies Refinery

ProjectMo.  *{13-509-032
Date M.Y. completed  2/21/86

Supervising D & M . .
Engineer /Geologist Andrei bvanciy
Depth (1) Description
£
w
>
2
3
0 N Sand with trace silt,
: dark grey to black
é Silty clay, dark grey,
7 » moist, soft
78
5 — A
/ e
% o
%’ o
/ s
g o
f/: gradez to sandy gravel,
7% dark grey, moist
1o_—_|mif:
3 Sitty gravel, dark grey,
.:. wet
15 —| &
20 —
Notes:

*#% All s0ils clessified by visusl inspection.

Boring/well No. - $79

* Blows taken using & 140 1b hammer falling 30 inches.

Location - Chevron Refirvery
Driller - ' Ol Consult
Drilting Completed - 2/21786
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole [riam. - 7"
Borehole Depth - 15°
Casing/Screen Type - PVYC
Casing [lam. - 4"
Casing Dépth -~ 14' 6~
Screen Setting - 46" -14'56"
Siot width - Q.02"
Type of Seal - . tonite
Type of Filterpack - {'2 Sand
_Tupe of Grout - Cement Bentonite
MEASUREMENTS (NGYD) - - - -
Top of Casing Elevation - 3.88°
Static Water Level Elevation - -354°
Date Measyred - 1/9/87
Surface Elevation - 32
TEST DATA
Pump Type -
Depth to Intake (ft) -~
Satic Water Level (ft) -
Purmnping Water Level (A) -
Drawdown {ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal [

Cement Grovt DAMES & MOU!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Phitadelphia Refinery

Project No.

‘113-909-032
Date MY campleted 2/21/86
Supervising D & M . .
Engineer /Geologist  Andred bvanciy
Depth_(ft) Description
=
“
>
2
42
0 ——
1 SM  Silty sand, dark gray,
5 [Rm—
10 —im some pebbles, dark gray,
wet, soft
|
15 — Sitty clay, dark grey,
m ML wet,
: cp S¥dy gravel, grey to
» pink
[ &
| &
>
4
20 —1 =
Notes:

* Blows teken using a 140 1b hammer folling 30 inches.

%% Al s0ils classified by visuel inapection.

Boring/wel) No. - S80

Location - Chevron Refinery
Driller -. DTt Consult
Drilling Completed - 2/21/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Boretwle Diam. - 7
Borehole Depth - 20
Caﬁ\g!Scrm Type - PYC
Casing Diam. - , 4-
Casing Depth - 15"
Screen Setting - 4'8~-14'8g "
Slot width - 002"
Type of Seal - ] Bentonite
_Type of Filterpack - ‘2 Sand
_Type of Grout - c«nengkstmite'
MEASUREMENTS (NGYD)
Top of Casing Elevation - 320
Static Water Level Elevation - -4 80"
Date Measured - 1/9/87
Surface Elvation - 32
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (f) -
Pumping Water Level (1) -
Drawdown () -
Length of Test (hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

sy -




Boring/well No. - 581

Location - ' Chevron Refinery
Driller - Drill Consult
Drilling Completed - 2/20/86

_IupeofRig-HolvatemAugor
CONSTRUCTION DATA

Borehole Diam. - ki
Borehole Depth - : 15"
Cgring.’Sereen Type - PYC
Casing Diam_ - 4=
Casing Depth - 133"
Screen Setting - 3 -13 3"
Siot Width - 002"
Type of Seal - - tonite
_Type of Filterpack - *2 Sand
Type of Grout ~ Cement tonite
MEASUREMENTS (NGYD) i
_Top of Casing Elevation - 357"
Static 'Water Level Elevation - -4.55"
Date Measuwred - 1/9/87
Surface Elevation - | 1.51°
TEST DATA
Pumg Type -
Depth to Intake (1) -
Satic Water Level (1) -
Pumping Water Level (f) -
Drawdown (ft) -
Langth of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal N

. LOG of BORING and MONITORING WELL CONSTRUCTION DETA!LS
: Project : Chevron/Philadelphia Refinery
T Project No. '112-909-032
Date M.Y_completed  2/21/86
Emml & Hl Andrei fvansiu
' Depth (ft) Description
3z
Za
L iET=a
v Ik
,Z/’g CL Cray, brown, plastic,
Zé stightly moist
.
=t
: 5 2 ] g :///: Silty to clayey sand
=1
. =L
e- =y
=Y
3 =Y
=Y
- =Y
N =i
] '0—;. $ =l§a Sand with gravel, coarse,
§ 3 = sp 9k gray to brown, wet,
' stiff, dense
Y
!
.i
g 15
1
i
20 —J
- vbtu:
* Blows taken using 8 140 1b hammer falling 30 inches.
 § ** Al s0ils classified by visua) inspection.

Cement Grout
DAMES & MODJ
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : cheyron/Philadelphia Refinery

Project No. '113-909-032
Date M.Y. completed 2/25/86

SupervismgD &M e Moger, Jr

Engineer /Geologist
Depth (rt) Description
3 .
3 3
0 g 5
-
77 a
Z
7
/ Z::
f e
/é -
X
|
5 —wi} Sitty clay, greyish-black,
g dry to moist, very loose
5
,/o‘ -
/ &%
% .
75
f o0
102w
g % moist, soft
73
Z3
%
: SC/ gilty clay with trace sand,
moist to wet, very soft
15 —
20 —-
Notes:

* Blows taken using 8 140 1b hammer falling 30 inches.

*% Al] soils classified by visual inspection.

Boring/wetl No. - 82

Location ~ Chevron Refinery
Dritler - Drill Consult
Drilting Completed - 2/25/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7"
Borehole Depth - ‘ 14
Easing/Screen Type ~ PYC
Casing Diam. - 4=
Casing Depth - 13
Screen Setting - 3-13
Skt Yidth - 0.02"
Type of Seal - } tonite
Type of Fiterpack - #2 Sand
Type of Grout - Cement /Rentonite
MEASUREMENTS {NGYD) - -
Top of Casing Eleva_t'ion - 300"
Static Water Level Eleration - 1.30°
Date Measured - 1/9/87
Surface Elevation - 1.76°
TEST DATA
Pump Type -
Depth to intake (ft) -
Satic Water Level (1) -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bcnto-niie Seal -

Cornen 2
orost B o pomES & MoOR!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphis Refinery

Project No. ‘113-909-032
Date M.¥ Completed 2/22/86

SupervisingD & M T. He

Engineer /Geologist
Depth (ft) Description
3
2
_®
0 rn Clayey silt, some fine to
corse sand, blackish-grey,
moist
sl =]
e,
E:. = .§5 c
7% :-: /
10 Sl ti=(]
F =11 Silty clay with some fine
78 %7 -
ﬁ B = % sand, blackish~grey , wet
3| =
/ - o) /
1= 1
/ A - /‘
=
rTEE
iy o
) f K A
20 ——1
Notes:

* Blows taken using a 140 1b hammer fatling 30 inches.

% All soils clessified by visual inspection.

Boring/well No. - 583

Location - Chevron Refinery
Driller - Orill Consuit
Drilting Completed - 2/22/86
Type of Rig - Hollow Stem Auger
CORSTRUCTION DATA
Boretole Diam. - 7"
Boretwle Depth - 15 6"
Casing/Screen Type - PYC
Casing Diam. - 4~
Casing Depth - 13
Screen Setting - 3-13
Slot Yidth - 0.02"
Type of Seal - -__Bentonite
_Type of Fiterpack - 52 Sand
_Type of Grout - Cemnent to‘nit?
MEASUREMENTS (NGYD) - -
Top of Casing Elevation - 435
Static Water Level Elevation® - 053
Date Measured - 1/9/87
Surface Elevation - 335’
TEST DATA
Pump Type -
Depth to Intake (1) -
Satic Water Level (ft) -
Pumping Yater Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Sea) [
Cement Grout

DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

—

Project : Chevron/Philadelphia Refinery Boring/well No. - S104

ProjectNo.  '113-950-032 Location - Chevron Refinery .
Date M. completed  10/3/86 Oriller - Lambert, inc.
Supervising D & M ) . Drilling Completed - 10/3/9¢€¢
Gealogist M N
Type of Rig - Hollow Stemn Auger
Depth (rt) Description CONSTRUCTION DATA
‘E Borehole Diam. - &
3
§ Borehole Depth - iS5’
*x
0 J S¥  Fine to coarse sand with little _Casing/Screen Type - PYC
sHt, trace clay, dark brown, . . - -
loose, moist; glass and ceramic Casing Diar. 4
fragraents Casing Depth - 5
Screen Setling - 3 -15
5 ' Slot Width -
Type of Seal -
_Type of Fitterpack -
Type of Grout -
MEASUREMENTS{NGYD)
10 2 Top of Casing Elevation - 1197
CL  Qlay with little silt, Fay, very Static Water Lave! Elevation - _IAT
soft, meist; organics |
Date Measured - 1/14/87
2 . .
Increasing organic content, Surface Elevation 925
increased sit; clay with TEST DATA
15 some silt
SHELEY TUBE taken Pump Type -
from 15710 17 Depth to intake () - _
Satic Yater Level () -
Pumping Water Level (ft) -
20 Orawdown (f2) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK
Notes: senTonTE sear I
* Blows taken using a 140 b hammer falling 30 inches. CONCRETE L]
* %

All soils classified by visusl inspection.

 cAVE NMATERIAL [KXR
DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project . Chevron/Philadelphia Refinery

Boring/well No. - 5105

ProjectNo._  '112-950-032 Location - Chevron Refinery
Date M.W. completed  10/7/86 Driller - Larnbert, inc_
Supervising 0 & M ) Orilting Completed - 10/7/86
Geologist David Wagner )
Type of Rig - Hollow Stem Auger
Borehole Diam. - 10~
Borehole Depth - Q"
] ML Silt with little clay and little  Casing/Screen Type - PYC
fine sand, dark brownish-gray, . . -
soft, very moist; organics; Casing Mam. - 4
micaceous Casing Depth -
Screen Setting -
BP  Fine gravel with little fine to S0t Width -
coarse sand and tittle silt, Type of Seal -
brown, medium dense,
saturated Type of Filterpack ~
Gr ading to dark reddish-brown
T f Grogt -
Increased sand: sand and fine —Aie o
gravel MEASUREMENTS{NGYD)
Decreased gravel: some gravel Top of Casing Elevation - 383"
Static Yater Level Elevation - -4 35"
Grading to light reddish-brown pte Measured - 1/14/87
Surface Elevation - . 0ax
Grading to brownish-yellow, TEST DATA
dense
) . Pumg Type -
Grading to reddish-brown
Depth to intake (f) -
, . Satic Water Level (1) -
Girading to grayish- red- brown
7 Pumping Water Level {f1) -
; Increased gravel: fine gravel Drawdown () -
. with little Yo some sand, Tight
7 Grading to yeTlowish-brown WELL CONSTRUCTION KEY
; Decreased wavol_and coarse FLTER PACK
4 sand: fine to medium sand with
4 . pentonite sea. D
A race fine gravel e 3
L . . BENTONITE GROUT (228
* Blows tgken using 8 140 l_b han_mmer fa}hng 30 inches. CAVE NMATERIAL 003
% Al soils classified by visual inspection. CONCRETE ]
DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphia Refinery Boring/Well No. - S105(Cont.)

DAMES & MOORE

Project No. 113-950-032 Location - Chevron Refinery
Date MY, completed  10/7/3€ Oriller - Lambert, Inc.
Supervising D & M o Drilting Completed - 10/7/86
Gealogist David Wagner -
—_— Type of Rig - Hollow Stem Auger
Depth (1) Description
£ .
w ¢
2§
2
6059 - lncreased gravel and coarse sand:
fine o coarse sand with some fine
gravel; micaceous
13 8 Clay with Little to some silt and
trace fine sand, gray, stiff, moist;
micaceous
70 —
80— -
g0 —
WELL CONSTRUCTION KEY
FLTER PACK y
seronre s
- Notes: - BENTONITE GROUT
* Blows taken using 8 140 1b hommer falling 30 inches. CAVE MMATERIAL 0508
*# All s0ils classified by visual inspection. =

COMCRETE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/weil No. - S106

DAMES & MOORE

ProjectNo.  '113-950-032 7 Location - Chevron Refinery
Date MY completed  10/2/86 , Driller ~ Lambert Inc.
 Supervising D & M ) Drilling Completed - 10/2/66
Geologist David Wagner
Type of Rig - Hellow Stem Auger
Depth (1) Description CONSTRUCTION DATA
S 3 Borehole Diam. - . 6
§ % .
*% E Borehole Depth - 15
0 T] ML Silt with littie clay, trace fine _Casing/Screen Type - ' PYC
to medium sand, trace fine Faci D - 4"
gravel, dark brown, soft, =33 Dam.
moist; glass and brick Casing Depth - 13
fragments
Screen Setting ~ 3T-13
5 Slot Width - . 0.02~
L Increasing moisture,; saturated Tupe of Seal - taentonite
Type of Filterpack ~ 82 Sard
Type of Grout - .-
Increasing gravel; some fine dpe o7
gravel MEASUREMENTS{NGYD)
10 s B Top of Casing Elevation - 12,13
? CL  Clay with little silt, trace Static Water Level Elevation ~ 7.04°
Z fine sand, gray, soft, very
é moist Date Measured - 1/14/87
72 Surface Elevation - 913"
é %%
15 —|g é:*:%'.*.‘. TEST DATA
,,4 / .
// % Pump Type -
Z Depth to Intake (1) -
Satic Water Lavel (1) -
Pumging Water Leve! (1) -
20 Orawdown () -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FLTER PACK
Notes: : BeNTONITE sEAL [
* Blows taken using 8 1 40 1b hammer falling 30 inches. CONCRETE s
*4 Al soils classified by visual inspection. CAVE W MATER! %
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-909-032
Date MY campleted 2/26/86
Supervisig D & M
Engi /Geologist Dave Wagner
Depth (1) Description
[t
ey
3 4
= £
£ 8
0 - - 2
2] SM Sity sand with trace
aravel, brown-black, moist
S <.
IO—--—- Silty sand with trace
2 clay, brownish gray, wet,
very soft
Isc  Sity clay with trace
15 — organics, black-brown, wet
20 —
Notes:

* Blows teken using a 140 Ib hammer falling 30 inches.

** All s0ils classified by visus] inspection.

Boring/wel No. - H8S

Location - Chevron Refirery
Driller - Drill Consult
Drilling Completed - 2/26/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7=
Borehole Depth - 16-
_Casing/Screen Type - PYC
Casing Diamn. - 4"
Casing Depth - 13’
Screen Setting - 3-13
Slot Width - g02"
Type of Seal - Bentonite
Type of Fierpack - 2 Sand
_Type of Grout ~ Cement tonite
MEASUREMENTS {NGYD) S
Top of Casing Elevation - 12.23"
Static Water Level Edevation - 4.37"
Date Measured - 1/9/87
Surface Elevation - 9.9z
TEST DATA
Pump Type -
Depth to Intake (1) -
Satic Water Level (ft) -
Bunping Water Level (1) -
Orawdown (1) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -
Cement Grout

DAMES & MOOR!
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadeiphia Refinery

*blows /1t =

10— |g

15 —

20 —J

Notes:

Project No.

113-909-032

Date M.W. completed

Supervising D & M
Engineer /Geologist

2/26/86

Dave W agrer

* Blows taken using ¢ 140 1b hammer fall

Description

gravel and clay , fve,
brown-black , moist

Silty clay with trace sand,
black-brown, moist

% All soils classified by visual inspection.

Boring/Well No. - H86

Location - Chevron Refinery

ing 30inches,

Driller - Orim Consutt

Drilting Completed - 2/26/86
Type of Rig - HoTlow Stem Auger

CONSTRUCTION DATA

Bor ehole Driam. - 7

Borehole Deoth ~ 16’

Casing/Screen Type - PvC

Casing Diam. - 4-

Casing Depth - 13"

Screen Setting - 3-13

Siot Width - 002"

Type of Seal - . tonite

Type of Filterpack ~ i'? Sand
_Type of Grout - Cement /Rentonite

MEASUREMENTS (NGYD) -

Top of Casing Elevation - 1320° .
Static Water Level Elevation- 3.94°
Date Measured - 1/9/87
Surface Elevation - 3.86°

TEST BATA

Pump Type -

Depth to Intake () -

Satic Yater Level (/) -

Pumping Water Level () -

Orawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal

Coment Grout B2 pames 3. HoOORI
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery
Project No_ 113-905-032 '
Date M.Y. Completed  2/26/86

EE pe f&owbti: Dave Yagner

* Blows taken using a 140 1b hammer falling 30 inches.

** All s0ils classified by visual inspection.

Boring/well No. - H87

Location - Chevron Refinery
Drifler ~ ' Drill Consuht
Drifting Completed - 2/26/96
_Type of Rig - MHollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7"
Borehole Depth - ’ 14" 6"
Casing/Screen Type - _PYC
Casing Diam. - 4
Casing Depth - 13
Screen Setting - 3-13
Slot Width ~ 9.02"

_Type of Seal - - ﬁlom‘te
Type of Fitterpack - Sand

_Type of Grout - C«mi&ﬂonﬁe
MEASUREMENTS {(NGYD) - -

Top of Casing Elevation - 1215
Static Water Level £levation - 6.06"

Date Measured - 1/9/87

Surface Elevation - 959"

TEST DATA

Pump Type -

Depth to Intake (1) -

Satic Yater Level {R) -

Pumping Yater Level (R} -

Drawdown (ft) -

Length of Test (Hrs) -

Depth (1) Description
¥
W
>
2
0 £
Silty sand with trace
gravel, black, moist
Silty clyy, brown-black,
most
3 5
Silty sand with trace grave’
black-brown, moist; free
product
10—mpt: Sitty clay, black-brown,
2 :f} = wet; loose
? B2
/ 2
Z
Z
5
., m&
15 —
20 —
Notes:

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

2
Cement Grout DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphis Refinery
Project No. 113-909-032
Date M.Y. completed 2/26/86 ]

Ewm &_H Dave Wagner

Deptll (R) Description
3
H

0 £ g '

i oM Silty sand with trace
9ravel, brown-black, moist,
hard

5 — i 7 Clayey silt with trace
60 Z i = g CL/  sand, brown, moist
7= Y] sc
78 B 7
y" = o /
% o o /
7 ¥
% o oo ;//’
1 =i
A=Y
10 —— ? - : ?
3 5 - ‘4 SC  Gravelly medium sand with
v =7 some silt and clay
/8 A
Ell
Ai=EY
10 (WAL EPE ¢ sy clay, gray-
15 — brown, moist
20 —
Notes: | |

* Blows teken using & 140 1b hammer falling 30 inches.

*¥ All soils classified by visusl inspection.

Boring/well No. ~-BF88

Lecation - Chevron Refinery
Driller - Drilt Consuit

Orilting Completed - 2/26/9¢6
Type of Rig- Hollow Stemn Auger

CONSTRUCTION DATA

Borehole Diam. - 7"
Bor ehole Depth - ' 14'6~

Casing/Screen Type - PYC
Casing Diam. - 4

Casing Depth - 14' 6~

Screen Setting - 46" - 14’6~

Slot Width - 0.02~
_Type of Seal - - Bentonite
Type of filterpack - {2 Sand
_Type of Grout - C«mnthonﬂ.e

MEASUREMENTS {NGYD) _

Top of Casing Elevation - ' 12.93"
Static Water Level Elevation - 2.4¢°

Date Measured - | 1/9/87

Surface Elevation - 9.78°

_TEST DATA

Pump Type -

Depth to Intake (1) -

Satic Water Level (1) -

Pumping Water Level (ft) -

Drawdown (1) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

gentonite Seat [}
Cement Grout

DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 1 13-909-032
Date M.W. completed  2/19/86

SupervisingD & M
Engineer /Geologist T. Helgason

Depth (1) Description

g
w L 3
> a
2 E —
0 __r; " - Gravel to crushed stone,
. . -] light brown
X *q GM
. -] Silty gravel with
- ] some course sand, dark
¥4 brown
S —alii =] Gravel with some white
7 =3 gravel with greenish
- = - deposits, reddish brown
= Efs
FI=] sv
10 —| A= Fine to coarse sard with
14 WL = A some cobbles, dark brown
’ : I\
SR EEES
15 —
20 —
Notes:

* Blows taken using 8 140 1b hammer falling 30 inches.

#¥ All soils classified by visual inspection.

i

Boring/well No. - BF89

Location - Chevron Refinery
Driller - Drifl Consult
Orilting Completed - 2719786
_Type of Riq - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diamn. - 7"
Borehole Depth - 13.5"
Casing/Screen Type - P‘VC
Casing Diam. - 4
Casing Depth- 135"
Screen Setting - 35°-135
Slot Yidth - 0.0z~
Type of Seal - ___Bentonite
_Type of Fiterpack - 2 Sand
Tgrpo of Grout - Cement tonite
MEASUREMENTS (NGYD) ~
Yop of Casing Elevation ~ 11.81°
Static Water Level Elevation - 261"
Date Measured - 1/9/87
Surface Elevation - 11.57
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Yater Level (ft) -
Pumging Water Leve! () -
Drawdown (ft) -
Length of Test (Hrs) =
WELL CONSTRUCTION KEY
Fitter Pack -

Bentonite Seal [

Coment Crout 1224 A MES 8 MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery
ProjectMo.  _ 113-909-032
Date M.¥.completed  2/19/85

SupervisingD & M
Engineer /Geologist E. J.Fillo

Depth_ (1) Description
<
w W
2 2
5
0 - 7 o
P Black oily fill (crushed
_ E stone)
22
£ s Black oily fill
| &
_ o
L 7] €L Sity clay with trace fine
i ’{/’/ sand, light brown, wet,
é soft
%
3o ,ff
KX /
o ,’%
' 0 o é R
—|n %7 Silty clay with plant
2 : % fragments, brownish gray,
7 wet, very soft
: é Silty clay with plant
5 é frmtsa 9'39; ".t,
> - : // medium stiff
15 ¥4
20 —
Notes:

* Blows taken using s 140 1b hammer falling 30 inches.

#% Al soils classified by visual inspection,

Boring/well No. - BFg0

Location - Chevron Refinery
Driller - Drill Consyit
Orilling Cornpleted - 2/19/86
Type of Rig - HoTlow Stem Auger
CONSTRUCTION DATA
Borehole Diam, - 7"
Borehole Depth - 15
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - . 13°
Screen Setting - ' -3
Slot Widih - go2"
_Type of Seal - _ tonite
Type of Filterpack - 22 Sand
Type of Grout - Cement tonite
MEASUREMENTS {NGY¥D) - -
Top of Casing Elevation - 968’
Static Water Level Elevation - 8.I3"
Date Measured - _ 1/9/87
Surface Elevation - 9.44'
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (71) -
Pumping Water Level () ~
Drawdown () -
_Length of Test (Hrs) -
WELL CONSTRUCTIGN KEY
Fitter Pack

Bentonite Seal R

torowt i DAMES & MOOR
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Phitadelphia Refinery

DAMES &

*% A} 30ils classified b
MOORE

Boring/wen No. - BFgS9

* Blows sken using o 140 1b hammer falling 30 inches.
y visuel inspection.

ProjectNo.  '113-950-032 Location - Cherron Pefrwry
Date MY completed  10/21/86 ¢ Driller - Lambert, Inc,
Supervising D & M ) Dritting Completed ~ 10/21/86
Geologist David ¥ agner -
Type of Rig - Hollow Stermn Auger
Depth(ft) Description CONSTRUCTION DATA
f;' 2 Borehole Diam. - 10°
2 £ Borehole Depth - 35"
2 A
Y ML Silt with little to zome fine Casing/Screen Type - PvC
sand, trace clay, mediom . . - -
brown, medium dense, moist : Easing Diam, 4
13 organics Casing Depth - 19.5°
Fine to coarse sand with Little Sereen Setting - 95 -135
fine gravel, medium brown, :
SW  dence, moist; strong petroleym Siot Width - _ 1 )iry
odor :
31 6P  Fine gravel with little fine to  _Type of Seal - tonite
coarse sand, trace silk, - .
cp fium brown, 3 , Type of Filterpack 2 Sand
20 5 saturated; strong petroleum Type of Grout - -
cdor .
“Fine to medium sand with trace MEASUREMENTS(NGYD)
silt, Tight brown, loose, ) . ' .
15 sahr:td Top of Casing Elevation - 13.27
Grading to orange-brown Static Water Level Elevation - 228
30 Trace to little clay and gravel;
':_""' to cosr S;S‘"d ;""‘ trace o0 face Elevation - 12.62°
e gravel, trace silt, orange-
' bro\-:, medium dense, TEST DATA
saturated
40 — Pump Type -
Depth to Intake (1) -
Satic Water Lavel (ft) -
Pumping Yater Level (/) -
50 ' Orawdown (ft} -
Length of Test (rs) -
WELL COMSTRUCTION KEY
FLTER PACK E3
60— eevonre s (R
Notes:

BENTONITE GROUT
CAVE NMATERIAL (X3
CONCRETE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAJLS

Project : Chevron/Philadelphia Refinery Boring/well No. - BF 100

ProjectNo. 1 13-980-032 Location -

Date M.¥Y. completed

SupervisingD & M
Geologist

David Wagner

a0 —|

S0 —

60—
Motes:

* Blows taken using a 140 1b hammer falling 30 inches.

Chevron Refinery
10/17/8¢€ Driller - Lambert, Inc.
Drilting Completed - : 10/17/86
Type of Rig - Hollow Stem Auger
0 -I"I'ptil)ﬂ CONSTRUCTION DATA
Borehole Diam. - 10"
Borehole Depth - 33
Clay with some silt, trace Casing/Soreen Type - PyC
:I:‘simd Tight brown, stiff, Casing Diam. - 4"
Silt and clay, trace gravel, Casing Depth - 125
medium brown, stiff, moist S Setting - 55 - 195
Increasing silt; sit with little —oren Setting 2135
to some ciay : Slot Width - 0.02"
Fine to coarse sand with some
fine gravel, yellowish-brown, _Type of Seal - Bentonite
dense . saturated . o
Fine sand with Tittle clay, Tittle T4pe of Filterpack - 22 Sand
silt, tight yellowish- brown, T f Grout - tonit
medium dense , saturated dpeo —Lonne
Fine to medum sand with trace MEASUREMENTS(NGYD)
1o little silt, trace clay,
orayish—brown, medium dense, T0p of Casing Elevation - 14.62°
saturated . . .
1* clay lense from 29° to 30" Static Water Level Elevation - 1.7
clay with some silt, oray, Date Measured - 1/14/87
moist
Decreasing clay ; trace clay Surface Elevation - 11.46°
Fine to coarse sand with trace TEST DATA
to Tittle fine gravel, trace silt,
or angish—brown, medium Pump T -
dense, saturated ELad
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (ft) -
Drawdown (%) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK

BENTONITE SEAL |
BENTONITE GROUT
CAVE M MATERIAL

*% All soils classified by visual inspection, CONCRETE

BAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No. 113-950-032
Date M.%. completed 10/15/8¢
SupervizingD & ™ .
3eologist David Wagner
Depth (1) Descriptien
&

*blows/
samples

50—

28,
100/3°

113/8°
60
Notes:

%,.

Fine to coarse sand, Yittle to0
some silt, trace fine gravel,
blackish-brown, louse, very
maoist

Clay with little to some silt,
grayish-brown, soft, moist;
abundant oraanics

Fine gravel with Tittle to some
fine to coarse sand, trace silt,
very dense, saturated

Fine to medium sand with trace
siit, Yight brown, mediurn dense
saturated '

Boring/well No. - BF101

Location - Chevron Refinery
Crifler - Lambert, Inc.
Drilling Compieted - 10/15/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - : 10"
Borehole Depth - 3
Casing/Sereen Type - PYC
Casing Diam. - 4"
Easing Dapth - 13
Screen Setting - 3-33
Shot Width - 0.02"
Type of Seal - E ] gentonite

, Tupe of filterpack -

l %2 Sand
_Type of Grout - :

MEASUREMENTS(NGYD}

Top of Casing Elevation - 9.03°
Grading to fine sand with tittle
to some silt, trace clay Static Water Leve! Blevation - 2.19°
Grading to fine 10 coarse sand 1o Measured - 1/14/97
with little to some silt
Fine gravel with litthe to some _Surface Elevation - 6.i2
fine to coarse sand, trace silt, TEST DATA
brown, dense, saturated

_Pump Type -

Fine to coarse sand with Tittle  Depth to ntake () -
1o some fine grave), trace silt, .
Tight brown, medium dense,  _Satic Yater Level (R) -
saturated Pumping Yater Level (ft) -
Increasing gravel; some fine L -
gravel Drawdown (ft) -
m :'::d‘,;_“:r:f’m’“? SR, | ength of Test (Hrs) -
SHff, moist " WELL CONSTRUCTION KEY
Fine to coarse sand with little FILTER PACK
fine gravel, brown, very dense, BENTONITE SEAL | ]
saturated

* Blows taken using s 140 1b hammer falling 30 inches.

** Al s0ils classified by visual inspection.
DAMES & MOORE

BENTONITE OROUT

CAVE NMATERIAL  [XX3
CONCRETE ]
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

*blows/
samples

(=

WA

10 —

‘41

20 —

Notes:

DAMES & MOORE

- .

ProjectMo.  °113-950-032
Date M.Y. completed  10/10/86
Supervising D & M .
Geobg'sf David YW
Depth (1) Description
=t

Fine to coarse sand with little
silt, blackish - brown, loose,
saturated

Clay with Yittle to trace silt,
awray, soft, very moist

Clay with some silt, trace fine

sand, very dark brown, soft,
very moist to saturated

Increased fine sand and silt

Fine sand with tittle sitt and
Tittle clay, brown and gray,
loose, saturated

Fine gravel with little fine to
coarse sand, trace sitt, brown
and gray, dense, saturated

* Blows taken using o 140 1b hammer falling 30 inches.
3 Al soils cassified by visual inspection.

Boring/Well No. - BF 102

Location - Chevron Refinery
Driller - Lambert, Inc,
Drilling Completed - 10/10/86
_Type of Rig - Hallow Stem Auger
CONSTRUCTION DATA
Bor ehole Diamn. - tg”
Borehole Depth - 15°
Casing/Screen Type - PvC
Casing Diam. - 4~
Casing Depth - 13
Screen Setting - -3
Skt Width - g.02"
Type of Seal - Bentonite
_Type of F ﬂtorback - $2 Sand
Type of Grout - £ v
MEASUREMENTS{NGYD)
Top of Casing Edevation - 8.4d'
Static Water Level Elevation - 495"
Date Measured - 1/14/87
Surface Elevation - 540" -
TEST DATA
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Yater Level (ft) -
Drawdown (ft) -
Length- of Test (Hrs) -
WELL CONSTRUCTION KEY
FLTER PACK
BENTONITE SEAL [
CONCRETE g

CAVE IN MATERIAL
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAIL_S_

Project : Chevron/Philadelphia Refinery

Boring/well No. - BF103

Project No. '113-950-032 Location - Chevron Refinery
Date M.W. completed  10/8/86 Driller - Lambert, Inc.
Supervising D & M ) Drilting Completed - 10/8/8¢
Geobqis—t David \"ig’\@l" .
Type of Rig - Hollow Stem Auger
Depth (rt) Description CONSTRUCTION DATA
I a2 Borehole Diam. - 10"
s 2
% ‘E — Borehole Depth - : 35
o——" ' , .
Fine to medium sand, some ~ -<3590g/Soreen Type PV
silt, Hittle fine gravel, Casing Diam. - 4"
- brownish-black, medium dense,
12 saturated; brick fragments  Casing Depth - 14°
Screen Setting - 4'- 14"
10 - m : 1
52 Fine gravel with little to some 5104 width - 002"
fine to coarse sand, trace silt, 8
s3 Inm light brown, very dense, moist _Type of Seal - Bentonite
Type of Filterpack - *2 Sand
o4 b Fine to coarse sand with trace —ie .
20—im | o SW 1o little siit, little fine gravel, _Tupe of Grouyt - JBentonite
i N Tight brown, very dense, MEASUREMENTS(NGYD)
s \4 saturated
. [ ! 26'-28" Silt with little fine to 740 of Casing Elevation - 16.73
ML medium sand, little clay, gray, '
3 L SP  grading to reddish-brown to-  Static Water Level Elevation - 2.09
0— ML ward bottom of spoon, medium
E:S 1 SP  stiff, saturated; wood frag—- Date Measured - t/14/67
1 M 2"';"‘259 Fine to mved Surface Elevation - 13.38"
~29'Fine to um sand
with trace to little silt, little TEST DaTA
clay, trace coarse sand, light -
40 — brown, medium dense, Pump Type
saturated , Depth to Intake (%) -
29'-31° Silt with little fine to -
medium sand, trace clay, Satic Water Level (1) -
be ish— » mediom stiff, .
. : ‘sa:\:':ted ¥ Pumping Water Level (ft) -
50— - 31°-32"Fine to medium sand ey aoun (A1) -
with trace to little silt, little -
clay, trace coarse sand, light  Length of Test (Hrs) -
Srowm, Joose, saturated NSTRUCTION KEY'
32°-37° Silt with hittle clay , WELL Co
trace to little fine sand, gray, FRTER PACK
60— soft, saturated pentonmesta.
Notes: BENTONITE GROUT
* Blows taken using a 140 1b hammer falling 30 inches. CAVE NMATERIAL  [500
** Al s0ils classified by visual inspection. CONCRETE ]
DAMES & MOORE
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Unified Soil Classification System

\ L. Graph 1Letter , .
_Major Divisions symbol Eymbot Typical Descriptions
Clean v | Well graded gravels, gravel -
G;an\éel Gravels GW sand mixtures, little or no fine
G i (Little- or no P
Coarse mv_e y fines) GP oorly gr'ndcd gra'vcls. gravel] -
Grained Soils sand mixtures, little or no finc
Soils More than 50% i
[aranatal Silty gravels, gravel - sand -
of coarse fract- C_irnvv':ls Loamed GM silt mixturesg
tion RETAINED (‘A“"‘h F."‘:f SSE
on Nod sieve ppreciable 2328 Ciayey gravels, gravel - sand -
amount of . GC clay mixtures
fines) 20
Clean AR " SW Well - graded sauds, gravelly
M:f)re l.halln l509'0 S;Ifdd Sand 0 sands, little or no fines
of material is AN
LARGER _ihan Sandy (Liny: or no SP Poorly-graded sands, gravelly
No.209 sieve Sails -fines) sands, little or no fines
size _ '
More than 50% Sands SM Silty sands, sand - silt
of coarse fract- with Fines mixtures
tion PASSING | (Appreciable
No.4 sieve amount of sC Clayey sands, sand - clay
fines) mixtures
lnorganic siits and vefy fine
ML sands or clayey silts with
Fine Silts 11 slight plasticity
Grained 4 Liquid limit -’/// Inorganic clays of low to
Soils CT; LESS than 50 // CL medium plasticity
ys %
oL Org_anic silts and organic
s I
More thag 50% ilty clays of low plasticity
of material is _ Loorganic silts, micaceons or
SMALLER MH | diatomaceous fine sand or
thanNo.200 . silty soils
sicve size 5;'2‘5 Liquid limit CH lno:‘ga:.ait.: c!ags of high
Clays  GREATER than 50 prasticiiy. fat clays
' Ol Organic clays of medium to
high plasticity, organic silts
. . ) ‘| Peat, humus, swamp soils
Highly Organic Soils PT with high organic contents

MNotes:

1. Dual symbols are used 1o indicate borderline classifications.

2. When shown on the boring logs,
of cohesive soils and the relative

Cohesive Solls
(approximate shearing

strength in KSF)

very soft less than 0.25

soft 0.25 10 0.5

mcdium stiff 0510 1.0

stiff 101w 20

very stilf 201040

hard greater than 4.0

the following terms are used to describe the consistancy
compactness of cohesionless soils.

Coheslonless Solls

very louse
loose
medium dense
dense

very dense

These are usually
based on an examina-
lion of soil samples,
penctration resist-
ance, and soil density
data.

% Dames & Moore




 APPENDIX B-1

SLURRY WALL REPORT




REPORT

SLURRY WALL DESIGN AND SPECIFICATIONS
CHEVRON-GULF REFINERY

PHILADELPHIA, PENNSYLVANIA

DAMES & MOORE JOB #16000-019

APRIL 29, 1988




----- Page No.
1.0 INTRQDUCTION 1
2.0 OBJECTIVE AND SCOPE OF WORK 2
3.0 BACKGROUND DATA 4

3.1 SITE HYDROGEOLOGY 4
3.2 LIQUID HYDROCARBONS 5
4.0 LABORATORY INVESTIGATION 6
4,1 LABORATORY TESTING PROCEDURES 6
4.1.1 Material Evaluation 6
4.1.2 Slurry Mix Design 7
4.1.3 Soil-Bentonite Backfill Mix Design 7
4.1.4 Permeability/Compatibility Tests 7
4.2 RESULTS OF SLURRY WALL LABORATORY TESTING 7
5.0 BORROW MATERIALS 9-
6.0 PURPOSE AND GENERAL SPECIFICATIONS FOR SLURRY 10
WALL DESIGN CRITERIA
6.1 SLURRY MIX 11
6.2 BACKFILL MIX 12
7.0 SPECIFICATIONS FOR CONSTRUCTION OF SLURRY WALL 13
7.1 STANDARDS AND DEFINITIONS 13
7.1.1 Standards 13
7.1.2 Definitions 13
7.2 EXCAVATION OF SLURRY TRENCH 13
7.2.1 Excavation Equipment 13
7.2.2 Trench Excavation and 14
Slurry Placement
7.2.3 Slurry Mixture 14
7.2.4 Slurry Batching Plant 15
7.3 BACKFILLING OF SLURRY TRENCH 16
7.3.1 Backfill Equipment 16
7.3.2 Backfill Placement : 16
7.3.3 Backfill Mix 17
7.3.4 Capping _ 17
7.3.5 Cleanup 17
7.4 QUALITY CONTROL AND TESTING 18
7.5 QUALITY CONTROL TESTING 18
7.6 QUALITY CONTROL PERSONNEL 19
7.7 QUALIFICATIONS OF CONTRACTOR 19
8.0 LIQUID HYDROCARBON MONITORING AND RECOVERY 21

5.0 REFERENCES 22




Table

2217R

Laboratory Testing Procedure for Soil~Bentonite
Backfill Mix Design

Summary of Laboratory Test Results, Material
Characteristics - Continental Sand and Gravel

Summary of Physical Properties of Bentonite

Summary of Laboratory Test Results for Bentonite
Slurry

Summary of Laboratory Grain-Size Analysis for
Bentonite Slurry Backfill Mix Design

Summary of Laboratory Permeability Test Results for
Bentonite Slurry Backfill Mix Design

Sand Borrow Sources - Backfill Mix

Slurry Wall Quality Control Program

- ii -




2217R

Site Vicinity Map

Plot Plan, Main Plant and Ballfields
Generalized Geologic Cross Section B-A-B*
Proposed Slurry Wall Plan and Profile

Proposed Slurry Wall Detail

- iii -




APPENDICES

A Logs of Borings and Monitoring Well Construction
Details '

B Laboratory Testing Equipment and Borrow Pits
Laboratory Data

C Additional Laboratory Data

2217R




1.0 INTRODUCTION

This report presents the results of Dames & Moore's
geotechnical design for a downgradient, slurry cut-off wall. The
proposed slurry wall is to be constructed at areas where liquid
hydrocarbons have migrated through the existing sheet-pile wall
at the Chevron-Gulf refinery in Philadelphia, Pennsylvania,

The results are based upon available site and laboratory
data. The design inputs and specifications focus on
soil-bentonite backfilled walls. Hydrogeologic site data are
based on a previous Site Assessment Investigation at the
Chevron-Gulf refinery, summarized in Dames & Moore's May 18,
1987, report.

The Chevron-Gulf refinery is 1located approximately 5
miles southwest of center city Philadelphia, as shown in Figure
1. The Main Plant and the Schuylkill River Tank Farm are located
in a heavily industrialized area (primarily petrochemical)
adjacent to the Schuylkill River. Two areas of product
breakthrough were reportedly observed within Area A of the Main
Plant, near wells A20 and A2l (Figure 2).




2.0 OBJECTIVE AND SCOPE OF WORK

The objective of the project is to provide detailed
designs and specifications for the remedial action program within
the area shown in PFigure 2. This program is designed to
‘intercept fhe liquid hydrocarbons that have previously discharged
through the existing sheet-pile wall. Technical specifications
for construction of a partially penetrating slurry cut-off waill
are provided.

In order to meet the project objective, the following
tasks were completed:

kK 1 - Site Baci 3 Data Revi

To characterize the site stratigraphy and hydrogeologic
conditions along the proposed slurry wall alignment, we reviewed
our report entitled "Site Assessment Investigation,” dated May
18, 1987.

Iask 2 - Laboratory Testing For Slurry Wall

The design of the soil-bentonite backfill mix was based
on a series of results obtained from laboratory testing on
potential backfill materials. The laboratory testing program was
performed in order to identify a mix that would meet the
specified permeability requirement (1 x 10-7 cm/sec or less)
for the completed wall.

Based on Dames & Moore's previous study at the site, the
in-situ soils along the proposed Slurry wall alignment were
judged to be unsuitable for use in a soil-bentonite backfill
mix. Therefore, suitable borrow sources were contacted for
samples of silty sand.

. The _laboratory testing program and procedures
implemented during design of the slurry cut-off wall are
presented in Section 4.0 of this report.

Iask 3 -~ Preliminary Assegsment of Slurry Wall Compatibility

Field and laboratory data and case histories of slurry
wall performance were evaluated to assess the integrity of the
slurry wall. The analysis included a review of available
literature and analysis of compatibility testing performed under
Task 2. The laboratory compatibility testing was required in
order to assess observed changes in permeability as a result of
slurry wall exposure to site contaminants.

Kk 4 - S Wall Specificati 1 Desi

Technical specifications for the slurry wall design were
selected based on evaluation of site hydrogeology and laboratory
data. Design criteria include wall alignment, width, depth,
slurry mix, and construction procedures.




During the course of this investigation, Chevron
requested Dames & Moore to identify three contractors for
construction of the proposed slurry wall. The results of this
investigation and the results of Tasks 1 through 4 are presented
in this report.




3.0 BACKGROUND DATA

Sections 3.1 and 3.2 present the results of our
background data review. The source of background information
reviewed inhcluded Dames & Moore's report, "Site Assessment
Investigation,” dated May 18, 1987.

3.1 SITE HYDROGEQLOGY

From the ground surface downward, the four stratigraphic
units present at the site are:

0 Non-~-indigenous £ill material
0 Salt marsh deposits
o Farrington Sand (Cretaceous)
o Mica schist bedrock

The fill material ranges from 0 to 10 feet in thickness
and consists of sand, silt, and gravel mixtures. Underlying the
£ill material are 20 to 70 feet of marsh deposits that consist of
silt and clay of low permeability. The silt and clay layer .
hydrogeologically restricts flow between the upper and lower
aquifers.

The thicknesses of these geologic units along the
proposed slurry wall are shown on cross section B-A-B' (Figure
3). The location of the cross section is shown in Figure 2.
Boring logs and monitoring well construction details of soil
borings along the proposed slurry wall are presented in Appendix
A.

Ground water is present under water table conditions
within the £fill at the site. The depth to ground water at the
proposed slurry wall location is approximately 2 to 5 feet below
the ground surface. Fluctuations recorded in wells monitored at
the site during a tidal study previously performed by Dames &
Moore did not reflect tidal fluctuations, The average
permeability of the upper aquifer at the site is 1.53 x 10-5
ft/sec. The vertical permeability of the silty clay layer ranges
from 9.51 =z 10-9 cm/sec to 7.91 x _10-/ cm/sec, with an
average permeability of 3.27 zx 10-7 cm/sec. The head
difference between the upper and lower aquifers at the site
ranges from 6.29 to 7.48 feet. The estimated vertical leakage
rate is 0.15 ft/year. The average velocity of the horizontal
ground water flow was estimated at 0.43 ft/year.




3.2 LIQUID HYDROCARBONS

Liquid hydrocarbons exist on the ground water table in
the area of the proposed slurry wall. Mcnitoring well Aa20
contained Jliquid accumulations 1less than 1 foot thick. The
thickness of the liquid hydrocarbon in well A21, which is near
the slurry wall alignment, was not determined due to the high
viscosity of the 1liquid hydrocarbon that coated the measuring
instrument.




4.0 LABORATORY INVESTIGATION

A laboratory testing program was conducted to provide
data for design of the soil-bentonite backfill mix. The
procedures involved in this design process are described in this
‘section. ' Additional data and descriptions of laboratory testing
apparatus are included in Appendices B and C.

4.1 LABORATORY TESTING PROCEDURES

Laboratory procedures used to establish the mix criteria
for the soil-bentonite slurry wall were in accordance with the
methods outlined in Table 1. :

4.1.1 Material Evaluation

The initial portion of the laboratory testing program
included evaluation of off-site soil borrow sources for
incorporation as part of the soil-bentonite backfill mix. Due to
the hetercgeneous nature of the fill material at the site and
liquid hydrocarbon contamination of the soils that exists along
the proposed slurry wall location, the in-situ soils at the site
were found to be unsuitable for use in a soil-bentonite backfill
mix.

Five Dborrow sources were identified as potential
backfill sources for the slurry wall mix. The results of the
borrow source investigations are presented in Section 5.0.
Representative samples of materials present at these sources were
subjected to a series of sieve analyses for the percent fines
{(passing No. 200 sieve) and hydrometer analyses of these
fractions for clay content. Results of these tests are included
in Appendix B. The results were used to evaluate the number of
sources and materials for additional testing. The borrow
selected for use in the soil-bentonite backfill mix consisted of
fine silty sand with 25 percent fines. Other soil tests
performed on the selected borrow material included water content,
compaction, and permeability. The results of these tests are
summarized in Table 2. The grain-size analysis and compaction
test data are included in Appendix C.

In order to evaluate the suitability of selected borrow
material for capping the slurry wall, the material was compacted
to a density of 95 percent of the maximum density as determined
by ASTM D-1557. The permeability obtained was 1.06 =x 10-4
cm/sec. This value is three orders of magnitude greater than the
specified permeability (1 x 10-7 cm/sec or less) for the cap
material; therefore, this material will not be used for capping.

During the course of this investigation, several sources
of Wyoming bentonite provided by different manufacturers were
evaluated. We concluded that Volclay Saline Seal 100 (SS-100),
manufactured by American Colloid Company of Skokie, Illinois, is

6




most suitable for .the proposed site. Saline Seal 100 1is
specifically formulated for use where the fluid to be controlled
contains relatively high concentrations of contaminants. The
physical properties of SS-100 are provided in Table 3.

4.1.2 gSlurry Mix Desjgn

- The bentonite slurry was prepared by gradually
introducing dry bentonite into a specific volume of distilled
wgter. The slurry was then fully blended with a mechanical
mixer. Viscosity was frequently examined during the operation.
Bentonite was continuously added and the viscosity was recorded
until a 40-second Marsh viscosity was obtained. The amount of
bentonite at this viscosity is 8 percent by weight of the
slurry. The slurry was then subjected to a density test and
filtrate-loss examination. Tests were performed in accordance
. with procedures outlined in API 13B. Test results are presented
in Table 4.

4.1.3 Soil-Bentonite Backfill Mix Design

The soil-bentonite backfill mix was prepared with &6
percent and 8 percent dry bentonite, and was then sluiced with
slurry. Trial batches were performed until a slump of 3 to 7
inches was obtained. Physical properties were then determined.
The results of grain-size analysis are summarized in Table 5.

4.1.4 Permeability/Compatibility Tegts

The selected design mix, which incorporates a mixture of
off-site borrow soil, dry bentonite, and slurry, was evaluated
using permeability tests. Initial permeability was determined
with a fixed-wall, double-ring permeameter and the selected mix
was permeated with distilled water. The selected mix was
saturated with back-pressure and the permeability was determined
with an applied constant head. The permeability was defined
after several consistent values had been obtained. The final
permeability evaluation was performed with a flexible-wall
permeameter. The selected mix was permeated with water,
back-pressured to saturation, and then consolidated with a
pressure of 2 psi. This pressure is similar to conditions that
will be encountered in the field. A hydraulic gradient of 100
was then applied to expedite the pore volume exchange. Site
hydrocarbon/ground water was then introduced as the permeant, and
changes in permeability were recorded after an exchange of two
pore volumes of the permeant. The test results are presented in
Table 6. The information obtained from these procedures was used
in evaluating slurry wall compatibility.

4.2 RESULTS OF SLURRY WALL LABORATORY TESTING
Laboratory testing results are summarized in Table 6.

The results of the testing program are integrated with Section
6.0, Slurry Wall Design. Laboratory analysis shows that:




Borrow soils selected for use in the soil-bentonite
backfill mix consist of silty sands with 25 percent
fines.

Permeability, as determined from tests performed on
borrow soils, is 3.07 x 104 cm/sec. The material
will have a permeability of 1.06 x 10-¢4 cm/sec when
compacted to 95 percent of the maximum density.

The results of slurry wall backfill permeability testing
using distilled water indicate that a mix consisting of -
off-site borrow soils with 25 percent fines, and a total
of 10 and 12 percent bentonite yield permeabilities of
7.78 x 10-8 cm/sec, and 4.49 x 109, respectively.

As a result of passing two pore volumes of site
hydrocarbon/ground water through the mix, the
permeabilities increased to 9.03 x 108 cm/sec and
7.64 x 109 cm/sec, respectively.




5.0 BORROW MATERIALS

An investigation was made to identify sand borrow
sources by contacting private material suppliers in the
Philadelphia, Pennsylvania, and Camden, New Jersey, areas. Based
on interviews with sand pit operators, five sand borrow sources
were identified. Table 7 presents the names and locations of
these sources.

Representative bulk soil samples collected from these
sources were subjected to a series of sieve analyses for the
percent fines (passing.No. 200 sieve sizes). Results of these
analyses are included in Appendix B. Based on the results,
borrow sand from two sources (Continental Sand and Gravel in
Camden, New Jersey, and Rustic Materials in Monmouth, New Jersey)
appears to meet the requirements for this project. The samples
obtained from Rustic Materials were not further evaluated because
of the source's distant location. Therefore, Continental Sand
and Gravel was selected as a borrow source.

Continental Sand and Gravel operates a borrow pit in
Erial-Williamstown, New Jersey. The thickness of the silty,
clayey sand strata as reported by the sand pit operator is 4 to 5
feet and covers an approximate area of 2-1/2 to 3 acres.




6.0 PURPOSE AND GENERAL SPECIFICATIONS
FOR SLURRY WALL DESIGN CRITERIA

The purpose of the downgradient slurry wall is to
intercept the liquid hydrocarbons floating on top of the ground
water table that have discharged through the existing sheet-pile
wall into the Schuylkill River. The slurry wall will extend
below the ground water table to intercept the liquid

hydrocarbons. Based on previous studies performed at the site,
ground water elevations appear to fluctuate due to seasonal
effects. Since detailed site-specific data on ground water

fluctuations are not available, the slurry wall will extend from
the ground surface to 3 feet below mean sea level (Figure 6).
Mean sea level was selected because the ground water table is not
expected to drop below this point. The 3-foot extension below
mean sea level allows for possible depression of the water table
due to the weight of the liquid hydrocarbons on the water table.
Based on ground elevations recorded previously during the site
investigation, the ground elevation ranges from elevation +8.5 to
elevation +9 feet (NGVD). Therefore, the total depth of the
slurry wall will be approximately 12 feet.

The slurry wall will be constructed in a trench
excavated against the existing sheet-pile wall. Construction of
the proposed slurry wall against the existing sheet-pile wall
will not endanger the stability of the sheet-pile wall, because:

1. The depth of the sheet piling is much greater than the
depth of the proposed slurry wall. Therefore, the
trench excavation will not extend below the base of the
existing sheet piling.

2. The trench will be excavated while being kept filled
with bentonite slurry; hence, the sheet piling will not
be left unsupported.

3. The unit weight of the proposed slurry wall will be
similar to the unit weight of existing soil against the
sheet-pile wall. This condition indicates that there
will not be changes in lateral earth pressure.

The slurry wall will extend approximately 480 feet along
the sheet-pile wall. The slurry wall location is shown on Figure
4, and a representative cross section is shown on Figure 5. The
slurry wall will be approximately 3 feet in width and have an
in-place permeability of 1 x 10~7 cm/sec.

The 1liquid hydrocarbons that are migrating toward the
river will be intercepted behind the slurry wall. To collect the
liquid hydrocarbons that may accumulate behind the slurry wall,
recovery wells should be incorporated as part of the gemedzal
action program. Note that the slurry wal} alone will pot
completely stop liquid hydrocarbon migration into the Schuylkiil
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River. The effectiveness of the slurry wall can be dramatically
increased by incorporating recovery wells equipped with an oil
recovery system, The need for these wells upgradient and
adjacent to the slurry wall, and their design, are discussed in
Section 8.0 of this report.

The proposed slurry wall location is generally 35 to 50
feet from the existing structures and utilities (Figure 4). This
distance will facilitate access by construction equipment. The
slurry wall alignment along the existing sheet-pile wall will
require the removal of two stairways and relocation of the
existing telephone pole located between the boat house and
sheet-pile wall. The slurry wall will extend between the boat
house and sheet-pile wall. Note that special excavating
equipment may be needed to fully reach behind the boat house to
the required depth. The alignment of the slurry wall will
require the removal of any existing underground utility 1line
located within 4 feet of the sheet-pile wall.

6.1 SLURRY MIX

The slurry mix introduced into the trench excavation
will be suitable to provide for trench wall stability and the
creation of a filter cake along the trench walls. The slurry is
prepared outside of the trench in ponds or other appropriate
mixing basing by using on-site tap water and high-sodium
montmorillonite bentonite (S88-100).

Water used to hydrate the bentonite is to be low in
hardness, near neutral or slightly higher pH, and 1low in
dissolved solids. Suggested maximum limits are:

Hardness 50 ppm

Total Dissolved Solids 500 ppm
Organics Content 50 ppm

Free of 0il or other substances

pH approximately 7

Mixing of the bentonite slurry will ensure that the
bentonite is fully hydrated. The slurry will be introduced into
the trench when the following specifications have been met for
each batch:

Viscosity >40 seconds Marsh @ 89

Unit Weight 65 to 85 pcf (1.04-1.36 g/cm3)
Filtrate Loss 30 cc in 30 min at 100 psi
Bentonite Content 8 percent :

If significant slurry 1loss is observed in the trench
(i.e., slurry level falling below 3 feet beneath the top of the
trench), slurry viscosity may be increased if the slurry does not
interfere with excavation efforts and placement of the backfill.
Slurry additives to improve slurry gel strength, filter cake
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formation, and resistance to flocculation may be introduced in
accordance with the bentonite manufacturer's recommendations, but
oenly after approval of the construction engineer. After
achieving the parameters described in this section, the slurry
may be intreduced into the excavation.

After placement, the density of the fresh slurry will
probably increase. Therefore, the fresh slurry should be mixed
at the lower limits of unit weight unless in-place testing
indicates the need for a heavier slurry.

6.2 BACKFILL MIX

The backfill mix for the slurry wall construction will
be off-site soils and sodium bentonite. These soils will be
mixed at the site and placed into the slurry trench in accordance
with guidelines described in Section 7.0.

The backfill should consist of off-site soils, dry
bentonite, and bentonite slurry. The gradation and materials
used for the backfill shall be such that the slurry wall achieves
an in-place permeability of 1less than 1 x 10-7 cm/sec with
liquid hydrocarbon as the permeant. Our final design criteria
for the mix are:

2 25% Fines content in off-site soils

2 8% Dry bentonite

2 12% Total bentonite content in the backfill
3.5 inches Slump

2 32% Total fines content

2 100 pcf Density

The result of permeability testing of the recommended
backfill mix, with distilled water as a permeant, is 4.49 x
109 cm/sec. When site ground water/liquid hydrocarbon was
used as a permeant, the permeability increased to 7.64 x 104
cm/sec. Detailed test results are presented in Section 5.0 and
Appendix C. ' '
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7.0 SPECIFICATIONS FQOR CONSTRUCTION
OF SLURRY WALL
7.1 STANDARDS AND DEFINITIONS
"7.1.1 Standards

This specification includes references to our
requirements for meeting or adhering to certain Standard
Specifications or Tentative Specifications of the American
Petroleum Institute or the American Society for Testing
Materials. 1In these specifications, the letters “API” or "ASTM"
shall mean the latest revision of those Standard Specifications
or Tentative Specifications of the API or ASTM.

7.1.2 Definitiong
a. QOWNER

In these specifications, the word "OWNER" shall mean
Chevron or any individual appointed by Chevron and
charged with technical acceptance of the work for the
OWNER, or his authorized agents, engineers, assistants,
and inspectors acting severally within the scope of the
particular duties and authorities delegated to them.

b. CONTRACTOR

In these specifications, the word “CONTRACTOR"™ shall
mean the firm hired by Chevron and charged with the
preparation of the site, excavation of the slurry
trench, and construction of the slurry cut-off wall as
required by this specification.

7.2 EXCAVATION OF SLURRY TRENCH
7.2.1 Excavation Equipment

Excavation of the slurry wall should be accomplished by
use of suitable earth-moving equipment or combination thereof,
such as backhoe or clamshell. The required trench width should
be carried to its final depth of cut continuously along the
trench line from the starting point to the finishing point.
Total depth of the excavation is anticipated to be approximately
12 feet.

The CONTRACTOR shall have personnel, equipment, and
materials ready to raise the slurry level at any time. The
CONTRACTOR shall have personnel on call to raise the slurry
level, weekends and/or holidays included.

The total depth of the wall will be approximately 12
feet. The OWNER reserves the right to modify the elevationg,
lines, and cross sections on the drawings as may be determined in
the field.
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7.2.2 Trench Excavation and Slurry Placement

Trenching may be conducted in two steps. During Step 1,
the trench shall be excavated through the unsaturated zZone to and
slightly under the ground water table, without introducing
bentonite slurry into the trench. This configuration will allow
the accumulated liquid hydrocarbons to enter the trench.

] The liquid hydrocarbons will then need to be removed.
In this manner, a significant volume of 1liquid will be
effectively removed from the plume.

During Step 2, the trench shall be deepened to the
designed final depth; and at the same time, slurry shall be
introduced and maintained within the trench to provide
stability. The slurry level shall be maintained at least 3 feet
above the ground water table in order to provide hydrostatic
pressure necessary to hold the trench open. The slurry 1level
shall not be more than 3 feet below the top of the slurry
trench. The CONTRACTOR shall maintain the stability of the
excavated trench at all times for its full depth. :

Once the trench excavation is underway, slurry placement
and backfill will be performed simultaneously. The end of the
excavation slope shall precede the toe of the backfill by not
less than 50 feet, in order to permit inspection and
measurement.

The depth of the excavation shall be controlled by
direct measurements taken along its length. This procedure will
verify that the trench has been excavated to the required design
depth. Details of quality control procedures are contained in
Section 7.4.

7.2.3 Slurry Mizture

a. Materials
Bentonite - The bentonite powder or granules used in the
slurry shall be natural, high-swelling,

montmorillonite-base product. The material shall be
-Volclay Saline Seal 100 as manufactured by American
Colloid Company, 5100 Suffield Court, Skokie, Illinois
60066.

Water - The water shall be clean, fresh, and free of
oil, acid, alkali, organic matter, or other deleterious
substances. The CONTRACTOR shall obtain all required
water from approved water supply systems. It is the
responsibility of the CONTRACTOR that the slurry
resulting from the water that is used meets the
standards in this specification.

Additives - No additives of any kind shall be used
without the written approval of the OWNER.
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- The bentonite slurry shall consist of
a stable colloidal suspension of sodium bentonite in
water and shall be controlled in accordance with API RP
13B, Sections 1, 2, 3, 4, 5, and § "Standard Procedure
for Testing Drilling Fluids," and to these requirements:

o At the time of introduction of the slurry into the
trench, the initial slurry shall be a mizture of
not less than 12.5 pounds per barrel (42 gallons)
of bentonite and water. Additional bentonite may
be required, depending on the hardness and
temperature of the water. This slurry mixture
shall have a minimum apparent viscosity of 15
centipose or 40 seconds reading through a Marsh
Funnel Viscosimeter, a maximum filtrate loss of 30
cubic centimeters in 30 minutes at 100 psi, and a
pPH of not less than 8.

o] The slurry mixture in the trench shall have a
maximum filtrate loss of 30 cubic centimeters in 20
minutes at 100 psi, and shall have a density not
less than 65 pcf (1.03 gm/cc) and not greater than
85 pcf (1.40 gm/cc), or as approved by the OWNER.

o The bentonite slurry shall be pumped out from the
pond area to trenching operations as required. If-
the density of the slurry in the trench exceeds the
specified limits, or the slurry becomes unworkable,
the excess solids shall be removed from the slurry
by airlift pump, clamshell, or other methods
approved by the OWNER.

0 The CONTRACTOR shall correlate with the bentonite
manufacturer to ensure that the Dbentonite is
properly hydrated with fresh water prior to being
introduced into the trench, and that it is
processed in a manner to achieve full performance
to seal against future seepage.

7.2.4 Slurry Batching Plant

All slurry for use in the trench shall be prepared using
a suitable mixer. No slurry is to be made in the trench, Mixing
of water and bentonite shall continue until bentonite particles
are fully hydrated and the resulting slurry appears homogeneous.
The slurry plant shall include the necessary equipment, such as a
mixer capable of producing a colloidal suspension of bentonite in
water, sumps, pumps, valves, hoses, supply lines, small tools,
and all other equipment that may be required in order to
adequately supply slurry to the trench.
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.Storage ponds shall be provided to store initially mixed
slurry and allow hydration, and to serve as a reserve if
substantial 1loss from the trench through underlying pervious
zones occurs, The slurry shall be occasionally agitated or
recirculated in the storage ponds in order to maintain a
homogenous mix or as requested by the OWNER.

7.3 BACKFILLING OF SLURRY TRENCH
7.3.1 Backfill Equipment

The equipment for the mixing and placing of backfill
material shall be any type of light earth-moving or grading
equipment, such as bulldozers or blade graders for mixing
adjacent to the trench, a central mizing plant and sealed body
trucks for hauling to the trench, or a portable mixing plant that
discharges backfill directly into the trench.

7.3.2 Backfill Placement

No backfill shall be placed until the trench has been
inspected and approved by the OWNER. Once the trench excavation
has proceeded for a distance that will not result in backfill
material being re-excavated, backfill placement can begin. A
minimum distance of 50 feet between the end of the active
excavation slope and the toe of the backfill shall be
maintained. The CONTRACTOR shall demonstrate to the satisfaction
of the OWNER that the excavated wall extends to the required
design depth.

Backfill shall be placed in the trench by displacing the
bentonite slurry. Initially, the backfill shall be placed by
lowering the material to the bottom of the trench by means of
clamshell buckets or approved equipment, from one location only,
until the backfill emerges from below the slurry surface and
until its natural angle of repose is achieved from the bottom of
the trench to the surface. An alternate means employing a
starter trench shall be acceptable for beginning backfilling
operations. This system includes starting the backfilling near
the ground surface in a temporary trench that 1leads to the
specified trench and that increases in depth from ground surface
until it reaches the required depth. Free-dropping of backfill
material directly into the slurry-filled trench, or another
backfilling operation that segregates the material, will not be
permitted.

The remaining backfill material shall be placed in such
a manner that the initial slope shall be maintained. The new
backfill material shall be placed in the trench at the starting
point, and shall then be caused to slump the previously placed
backfill. The backfill below the slurry surface shall be pushed
along the trench.
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. If installed during cold temperatures, the backfill
material shall be free from ice inclusions or frozen lumps during
the placement operation.

7.3.3 Backfill Mix

The backfill mix shall consist of suitable off-site soil
containing a minimum of 25 percent fines and a minimum of 8
percent by weight dry bentonite to bring the total amount of
- bentonite in the backfill mix to approximately 12 percent. The
slurry mixed with backfill material shall meet the requirements
of the initial slurry introduced into the trench. All particles
shall be coated with slurry. The backfill shall be mixed to form
a homogeneous mass. The materials shall not be segregated. The
mass shall be free of large lumps of clay or silt, and pockets of
slurry or sand and gravel. Sluicing with water shall not be
permitted. The consistency of the backfill mix shall be such to
produce a slump cone reading of 3 to 7 inches of slump when
measured with a standard concrete slump cone in accordance with
the latest ASTM C143.

7.3.4 Capping

Protection of the completed slurry trench is provided by
covering with compacted clay backfill. The clay backfill cap
details are shown in Figure 5, It is anticipated that standard
earth-moving equipment can be utilized for cap construction.
Equipment will consist of a compactor, bulldozer, and loader to
move and place the clay. Compaction of clay to achieve design
permeabilities can be accomplished with an adequate compaction
device. The CONTRACTOR shall be responsible for providing and
transporting clay to the site, The slurry wall must settle
completely before the «clay backfill cap are placed. We
anticipate approximately 1 week for the slurry wall to settle.
As consolidation might occur during the £first few months,
additional clay layers may be added. The clay backfill over the
slurry wall should have a moisture content of 2 percent wet of
optimum. In-field testing will be required to ensure proper
placement of the clay.

7.3.5 Cleanup

After completion of the backfill and capping, excavated
spoil material and slurry shall he removed or spread, and the
surface shall be cleaned and leveled as directed by the OWNER.
The excess slurry shall he disposed of by spreading it in thin
layers on adjacent areas designated by the OWNER. No slurry
shall be left in ponds, and all ponds shall be pumped dry and
backfilled.
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7.4 QUALITY CONTROL AND TESTING

An independent soils laboratory with supervisory
engineers and 1laboratory technicians shall be retained by the
OWNER to perform the quality control testing.

The primary areas of interest for this project are to
ensure that the: :

1) Total depth of the slurry wall meets the requirements of
the design

2) Bentonite slurry meets the specification requirements

3) Backfill meets the specification requirements and is
thoroughly mized and properly placed

7.5 QUALITY CONTROL TESTING

a. Material Requirements

The quality of bentonite powder, the quality of the
initial slurry at the time of introduction into the
trench, and the quality of slurry mixture in the trench
shall be controlled by tests carried out by the Quality
Control personnel with the cooperation of the
CONTRACTOR. Filter press, pH, and density tests shall
be performed as required, with at least one series of
tests per shift. The quality control of the slurry in
the trench shall be performed at the location of
trenching with at least one series of tests per shift.

A slump cone test and bentonite content determination
shall be performed on the backfill mix as required with
at least one test per 200 cubic yards of backfill

material placed in the trench. Grain-size
determinations shall be performed as required to ensure
compliance.

The CONTRACTOR shall cooperate fully with the OWNER or
his representatives in the conduct of these tests. The
OWNER's interpretation of test results shall be final
and conclusive in determining compliance with the
specifications.

The 1laboratory shall contain, as a minimum, the
following equipment:

1 Mold for Slump Test

2 Marsh Funnel Sets

1l Standard Filter Press

2 Mud Balances (direct reading of density)
1 Slurry Sampler

2 No. 200 Sieves
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The testing frequency and specified values are
identified in Table 8. At least one permeability
test shall be performed each day on a representative
_pamgle of backfill. The permeability shall be 1 «x
10~/ cm/sec or lower. In addition, as sections of
the wall are completed, at least four undisturbed
samples of mid-depth of the wall shall be obtained
and tested in a flexible-walled permeameter.

b. Depth Requirement

During the excavation, the depth of excavation shall
be visually observed and compared to the depth
required in the design (Figure 4). The depth
excavated shall be probed on 50-foot centers to
ensure that the depth excavated is verified and that
caving of the side walls has not occurred. The depth
probing shall be performed immediately Dbefore
backfilling.

7.6 QUALITY CONTROL PERSONNEL

. The Slurry Wall Quality Control Personnel shall be a
Construction Engineer, Soils Laboratory Supervisor, and
Field/Laboratory Technician working as a unit to form the Field
Quality Control Group.

7.7 QUALIFICATIONS OF CONTRACTOR

The CONTRACTOR shall be required to submit evidence that
he is competent to construct a slurry trench. This evidence
shall ensure that the CONTRACTOR or his subcontractor shall have
sufficient competent personnel to carry out the operations
specified, and that such personnel (as approved by the OWNER
prior to award of the Contract) have previous experience in this
type of construction. 1In particular, a construction and slurry
specialist(s) shall be used to supervise the construction, slurry
preparation, and quality control.

Based on Chevron's reqfiest, Dames & Moore has identified
three contractors for construction of the proposed slurry wall:

o Engineer Construction International
10 Duff Road
Pittsburg, Pennsylvania 15235
Telephone: (412) 243-1705
Contact: Bob Conneybeer

0 Case International
450 Parkway
P.0O. Box 338
Broomall, Pennsylvania 19008
Telephone: (215) 353-0600
Contact: Jim Cahill
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Franki Foundation Company
P.O. Box 3487

Crofton, MD 21114
Telephone: (617) 935-1122
Contact: Rob Harris
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8.0 LIQUID HYDROCARBON MONITORING AND RECOVERY

A wedge of liquid hydrocarbon will probably accumulate
on the upgradient side of the slurry wall. To prevent the
migration of liquid hydrocarbon around or beneath the wall, the
vertical and horizontal extent of the liquid will bhe monitored;
if necessary, the liquid will be removed.

To effectively monitor the accumulation of liquiad
hydrocarbon on the upgradient side of the slurry wall, we propose
to install seven 4-inch-diameter wells, one at each end of the
wall, and five along the length of the wall, approximately 75
feet apart. The wells will initially be used to monitor liquid
accumulations. However, these wells will be designed so that
they can also be used to recover liquid.

The wells will be constructed of 4-inch-diameter,
continuous-slot, schedule 40 PVC Johnson well screen. To allow
for seasonal fluctuations in the ground water table and for the
drawdown that is necessary for operation of some of the recovery
systems, 10 feet of screen will be installed. The screen will be
placed 8 feet below and 2 feet above the water table. To
evaluate the most efficient slot size and gravel pack size for
the wells, soil samples should be collected from these areas for
grain-size analysis. The proposed wells will be sealed above the
filter pack with Dbentonite pellets and a slurry (4:1
cement/bentonite) mix., They will also be fitted with lockable
caps and protective posts. Recovery systems that can be
installed in the wells, if necessary, will be presented under
separate cover.

Liquid hydrocarbon thickness should be measured weekly
in all seven wells for the first few months after installation.
Thereafter, the 1liquid thickness can be monitored monthly. The
liquid thickness measurements should be reviewed. immediately to
evaluate the need for recovery.
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TABLE 1

LABORATORY TESTING PROCEDURE
FOR SOIL-BENTONITE BACKFILL MIX DESIGN

TEST TYPE
M fal Eval i

Off-Site Soil _ _ Sieve/Hydrometer Analysis

KWater Content
Proctor Density

Permeabilities
Bentonite _ _ _ Atterberg Limits
Slurry Design
Viscosity
Unit weight
Filtrate loss
SB Backfill Mix Design
irial batch and slump tests
Density
Moisture

Sieve/Hydrometer analysis

Permeability Test on SB backfill mix

Permeability/Compatibility with

2206R

METHODS

D 422

D 2216

D 1557
Fixed-wall, double-

Ting permeameter

API Standard 138
APl Standard 138
APT Standard 138

ASTM C143
ASTM C138
ASTM D2216
ASTM D422

Fixed-wall, double-ring
permeameter using
distilled water as
permeant

Flexible-wall
(triaxial cell)
permeameter with
consolidation using
distilled water as
permeant

Flexible-wall
(triaxial cell)
permeameter using site
ground water/liquid
hydrocarbon as
permeant.




TABLE 2

SUMMARY QF LABORATORY TEST RESULTS
MATERIAL CHARACTERISTICS - CONTINENTAL SAND AND GRAVEL
BLACKWOOD, NEW JERSEY

BORROW SOURCE
Sample %Fines Unit Motsture Optimum Max § mum Permeability
Description Waight Content Watsr Dry @ 20%C
Content Dengity
(ocf) (%) (%) {pct) (cm/sqc)
Bulk Soils 25 100.0 18.9 13.6 109.3 3.79 x 104

(sitty sand)
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TABLE 3

SUMMARY OF PHYSICAL PROPERTIES OF BENTONITE

Natural Clay
. Bentonite Moisture Liguid Plastic Plasticity Content Specific
Type (%) Limit Limit Indax (%)_ Gravity
American Colloid 10.4 459 42 417 70.2 2.5
Saline Seal
$5-100
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TAGLE 4

- SUMMARY OF LABORATORY TEST RESULTS
FOR
BENTONITE SLURRY

% of Bentonite

Bentonite Contained Unit Weight Thickness of
Tyvpe (%) (g/cm) Viscosity Filtrate Loss Filter Cake

American 8.0 1.05 40 Sec-Marsh 9 ml in 30 min 1.0 mn after
Colloid @ 209 @ 100 psi 30-min
Saline Seal filtration
$5-100 @ 100 psi -
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TABLE §

- SUMMARY QF LABORATORY GRAIN-SIZE ANALYSIS
FOR BENTONITE SLURRY BACKFILL MIX DESIGN

Sample Total Bentonite

N le T Content (%) Test Mathod %Finag

1 Bulk SoiTs 1] Sieva/Hydrometer 25.0
(off-site) Analysis
(1) + 10% 10 Sieve/Mydrometer 31.0
Bentonite Analysis '
(1) + 12% 12 Sleve/Hydrometer 3.5
Bentonite Analysis
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IABLE 6

SUMMARY OF LABORATORY PERMEABILITY TEST RESULTS
FOR BENTONITE SLURRY BACKFIL! MIX DESIGN

Total Initial
Baentonite Bulk Moisture Permeabitity
Sample Sample Content STump Dansity Content @ 209
No, Type (%  na} {PCE) (% Parmeant —{emisec)
1 Bulk Seils (off-site) 0 — 100.0 18.9 Distilled Water 1.79 x 104"
2 (1) with 95% Compaction 0 —_ 122.7 18.3 Distilled Water 1.06 x 104"
3 (1) + 10% bentonite 10 3.6 100.0 56.0 Distilled Water 9.24 x 108"
(1) + 10% bentonite 0 3.6 102.7 56.0 Distilled Water 7.78 x 10-8+
(1) + 10% bentonite 10 1.6 102.7 56.0 Liquid/Ground Water .03 x 10-8+
4 (1) + 12% bentonite 12 3.5 100.0 54.4 Distilled Water 4.49 x 10°9*"
(1) + 12% bentonite 12 3.5 100.0 56.1 Liquid/Ground Water 7.64 x 1079+

Permeability determined with fixed-wall, double-ring permeametsr.
Permeability determined with API permeametar.
+ Permeability determined with flexible—wall permeameter.
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TABLE 7

SAND BORROW SOURCES - BACKFILL MIX |

Borrow Approximate
Source _ Distance From
Location % The Site
Mo, {County) Supplier Material fines (Miles) Remarks
1 Camden, NJ Continental Sand and Graval Silty and clayey sand 25 <25 Suitable quality and quantity
2 Camden, N} Patar Sasger Sand with 1ittle fines 3 <25 Not suitable quality
3 Camden, NJ Dun Rite Silty Sand 6 <25 Not suitable quality
4 Camden, NI George F. Pettinos, Inc. S5ilty Sand 10 <25 Not suitable quality
5 HMonmouth, M) Rustic Matarial Silty and Claysy Sand 28 >60 Suitable quality and quantity
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Subject
Materials Water
Additives
Bentonite

Slurry

Backfill Mix

2214R

Off-Site Soils

~(Silty and

Clayey Sand)

In Pond

In Trench

At Trench

API 13A

APL 13B Sec. 6
Sec. 1
Sec. 3
Sec. 2
API 13B Sec. 1
Sec. 3

ASTH C 143

TABLE 8

SLURRY WALL

QUALITY CONTROL PROGRAM

Type of Test

Freguency

_Specified Values

Total Dissolved Solids
Chloride
pH

Total Hardness

Per water source or as changes
occur

Manufacturer Certificate of Compliance

Manufacturer Certificate of Compliance

Sieve Analysis

pH

Unit Waight
Filtrate Loss
Viscosity
Unit Weight
Filtrate Loss

Slump

Gradation and Bantonite Content

Density

Friaxial Hydraulic
Conductivity Test

1 test per 500 c.y. of backfil

1 set per day minimum or per
pond change

1 set per day at point of
trenching

1 set par 200 c.y.

1 test per 200 c.y.

"1 test per 200 c.y.

1 test per 1,200 c.y.

i~

As required to properly
hydrate! bantonite with approved
additives

As approved by Owner
Saline Seal 100

225% passing No. 200 0X >4

pH 2 8

s.g. = 1.03 - 1.30
Loss € 30 cc in 30 win.
or @ 100 psi

V 240 sec-Marsh @ 209C

s.g. =1.03 - 1.30
toss ¢ 25 ¢c in 30 min.
@ 100 psi

Slump 3 - ¥

Consistent with design mix (2
25 passing #200 sieve; » 8%
dry bentonite which will bring
the total bentonie content

to approximately 12X)

100 pef

v

11077 cm/sec
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NOTE: THE SUBSURFACE SECTION SHOWN REPRESENTS OUR
EVALUATION OF THE MOST PROBABLE COMDITIONS BASED

UPON INTERPRETATION OF PRESENTLY AVAILABLE DATA. -

SOME VARIATIONS FROM THESE CONDITIONS MUST BE EXPECTED.
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MONITORING WELL
MONITORING WELL SHOWING SCREENED INTERVAL

POORLY GRADED GRAVELS, GRAVEL-SAND MIXTURES,
LITTLE OR NO FINES ‘

SILTY SANDS, SAND-SILT-GRAVEL MIXTURES

 CLAYEY SANDS, SAND~CLAY MIXTURES

INORGANIC SILTS AND VERY FINE SANDS, SILTY OR CLAYEY
FINE SANDS OR CLAYEY SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS iOF LOW TO MEDIUM PLASTICITY,
SILTY CLAYS :

WATER TABLE [N yPPER UNCONSOLIDATED AQUIFER

PIEZOMETRIC SURFACE IN LOWER UNCONSOL{DATED AQUIFER
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_ " _ NO. 8 API -;
; & SEPARATOR
I _ ]
:- 5 UNDERGROUND |
| DIRT ROADWAY E EXISTING GROUND &
EYISTING ' / BASED PIPELINES
PIPE LINES
STAIRWAY* — \
a : BOAT DIRT ROADWAY Q PR090>
EXISTING HOUSE STAIRWAY* | A20 CENTERLINE OF 15"
WHARF EXISTING SHEET < SLURRY WALL {
| PILE WALL — - - - - - - — e - 4
UNDERGROUND* v ' :
UTIUTY LINE TELEPHONE POLE¥* S CH U YLK ILL RIVER —EXISTING SHEET '
PILE WALL :
PROFILE . 7
SCALE: HORIZONTAL 1" = 40' -
=y 10 /_
2 — I o STy |
o  rm —PROPOSED SLURRY WALL s SN 9% SLURRY WALL
- oy Bl - ‘f\--—-_‘__ ' o (SEE FIGURE 3 NOTES [
e EXTEND SLURRY WALL TO APPROX, 12 ~~—~—— _______ __ __ ok o5 FOR SEDIMENT
£ BELOW THE GROUND SURFACE T T T T T T e i W . TYPE KEY) :
z2 0 / S o '.
z Q0 7, :
O+ L/ :
=i 7 -‘
49 i : 7 2
g ~10 _w
& | ,
S5 - TE T PROPOSED SLURRY WALL
‘ = ¢ | PLAN & PROFILE
NOTES: KEY: FROECTCHE VRON /GULF PHILADELPHIA REEINERY

1. LOCATIONS OF STRUCTURES AND PIPELINES ARE APPROXIMATE. |
2. % INDICATES EXISTING STRUCTURES TO BE REMOVED OR DESTRUCTED. Az';——’ EXISTING STRUCTURE
3. MONITORING WELL A20 NO LONGER EXISTS. -¢- MONITORING WELL

4. DEPTH TO GROUND WATER MEASUREMENTS TAKEN ON 1—14—87.

PHILADELPHIA, PENNSYLVANIA
£ Dames& NMoore

TREVOSE, PENNSYLVANIA

B SSMEAS NOTED "™ ® R.G.B. [**"* 16000-019
~X.. GROUND WATER TABLE (dashed where estimated) [BA% 4_og_gg [APREr [ g |f6 Ko 4
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NOTE:

1. SLURRY WALL TO EXTEND
APPROXIMATELY 12 FEET BELOW
GROUND SURFACE (ELEVATION -3

- FEET NGVD).

2. DEPTH TO SILTY CLAY LAYER VARIES
ALONG THE PROPOSED SLURRY WALL.

STEEL

SHEET
PILING 2{; YCOMF'ACTED
CLAY COVER
3:1 SLOPE RAVEL
=1X10~7 EXISTING
0 3 cm /sec) STONE SROUNS
SURFACE
RAKER
P
€ HT. g
° T SILTY SANDS,
o 5 SAND~SILT-GRAVEL
E 5 MITURE
.o (MAN-MADE FILL)
Ly
z3
) LT. v 12°
Q%
E( © s SOIL—BENTONITE
=38 SLURRY WALL
Wo k=1X10"7crm /sec
Ll —
o
6 0 _ ELEV. 0
= SCHUYLKILL f
k3 RIVER ;
3
SILTY CLAY '
- 2"~ 3 i
s J

e PROPOSED SLURRY WALL
DETAIL -

PROECTCHE VRON /GULF PHILADELPHIA REFINER

PHILADELPHIA, PENNSYLVANIA

4 Pames Moore

TREVOSE, PENNSYLVANIA

*MEAS NOTED [™ ™ R.G.B. [™™ 16000019

AT 4-28-B8 [V pg [ 5
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project .Chevron/Philedeiphia Refinery
Project No. 113-909-032
Date M.¥. completed 2/24/%8

St.urvu;;: &_H o b

Depth (M) Dﬁcﬂpﬁu
£
3
?
0 — X
-]
:: ®t Sty e clayey e sand,
> black, mwist sef,
- petreloumn eder

10 —.
» Snvﬂnmmbs,
black, wet, petroioumn oder

15 —

20 —J

Notes: .
¢ Blows teken using o : 40 10 hemmar falling 30 inches.

% All 0ils clessified by visusl inepection.

Boring/well No. - A20

Lomsation - Mmm
Or-fMer - Yarren George
iy Camplated - 2/75/%
Tupe of Rig - Hollow Stewn
COMSTRUCTION DATA

Sereiwie Diam. - 19°
Servhale Degth - 15
Sasnq/Serven Type - PvC
Caring Diew. - 4
Laging Doy - 14
Serm!_o_ﬂg- 4'=-14
Shet view - ' o.02°
JTape of S0l - Sentenite
Type of Flterponk - ) 2 Sarvd
Tupe of Orowt - Coment/Buntenite
' MEASUREMENTS (MGYD)

Jep of Casing Elevation - (3 1
Statie Yater Level Dovation - 408"
Date Meamared - 1/13/97
Surfase Elovation - ' 2.73

TEST DATA

Py Tyoe -

Deoplh 4o rtake (1) -

Satie Yater Lovel (R) -
Panping Vater Levei () -

Orswdewn () -

Longth of Tost Ors) -

WELL CONSTRUCTION KEY

Fier Pack

Sevtenite 300! )

Comont Grewt .
DAMES & MOO
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Eroisct * Chavron/Philedelphia Refinery a«-mgmn No. - A2

Fromtfe.  _t13-s0%-023 Loagtion - — Qwvren fvfrery
Cate MY completed 2/73/98 Dty - YArven Geerge
l‘_m- Hollow Shum
Depth (M) Description COMSTRUCTION DATA
Sorvtels Oigm. - L
Sarviely Supe: - 13
Sara/Serven Toge - .
o St - s
SR Qopth - 13
oreen fottng - s— A}
orsasing 3 vel ot cetains B v - 993"
Tupe of Joat - — Sementts
e of Fiterpors - 23w
T - Comurrt /Bonientte
MEASUREMENTS (MGYD)
Tep ol Caping [iwvation - 304
gt Yotor Level Clovation - Mot Avsilble
Dete Moamared - 11397
Swrfaee Clovation - AL
TEST OATA
Dy Type -
Dop ' ghe (M) -
Satls Water Lovel () -
Damnte Vo Levet (M) -
20 — Orawdvwn (R) -
SI0g0 of Togt Ory) -
WELL CONSTRUCTION KEY

MNote: .
-mummmmummmmu. Filer Pask

$* Al soils classified by visw) i nepaction. Betenite Soal -
Comant reet [ PAMES & MOOY




LOG of BORING and MONITORING WELL CONSTRUCTION DETAIL

Project~ Chevron/Philadeiphia Refinery Boring/well No. - A21D

Projct No. 113-9%0-032 Locytion - Chavron Refinery
Date M ¥ completed 10/20/9¢ Oriller - Lambrt .
SuperyisTg O & M O - 10/28/
Cootogt Cavid ¥agrer th =
Type of Rig - Holow Stem Auger
~§ H Barshule Diam. - 10-
s ¢ Bor shole Dupit - o
= -
SY  Fine to coarse sand with seme m ~ s
siit, litthe fine gravel, very Lasing Diam. - 4"
dark brawn, soft, very moist;
vood detris, brick, wire etc.; _Casing Degth - s’
petroleum oder ; oily Soreen - s g
10 CL  Clay wih it 6t trace fine
$and, very dark brown, seft, St Wi - 0.02°
Rtrited; very strong petre- Tupe of Sesl - " Bentonst
eum oder ; oily e ? ; *
oy smmmolq,trmﬁn_tq!ofrw- #2Sww
; sand, madium gray, seft,
20 St ated; trace mics; trace . T4pe of Orout - Coment/Bentantte
A Yanies ; petroleum odor MEASUREMENTS{NGYD)
Dworeasing alay ; tittly cluy,
weak patroleun odor o of Casirg Elevation - 1218’
ﬁ,g m,',.' ,_L‘Z:.*'" Statie Water Leve! Dlevation - ~13
30 b
Decreasing clay and noreasing [yee Meapared - 12/22/9%
Mm;vmtolmbclq, -
litthe fine sand Surfaoe Elevation - 848
2% sand Jorwe 4t 36°; e b TEST DATA
Mot sand with Wtle olay,
40 MedREn Xy, Wace mios Pavy Type -
St with Nittle te semwe clay,

mbﬂbm,‘.'ﬁfﬂ, Depth o intake (M) -
soft, satwrated; wood debris Satis Vater Levei (M) -

e sand; seme clay, race Purging Vater Level (M) -

Decreasing clay: Wttle clay  Orawdewn (M) -
Mo petroioun oder of T -
a Clay with Hitle 5iit, dark gray, ST0TR 81 Test (Hrs)

ENSNNN=———"

7 SO, saturated. trace mich WELL CONSTRUCTION KEY
7 * FATER PACK
60 é BENTONSTE SEAL [
Notes: 2 ’ soratcoe il
* Blows taken using & 140 1b Nemmer falling 30 inches. CAVE MATERIAL )
** All s01)3 classified by visual inspection. CONCRETT
DAMES & MOORE e
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project. Chevron/Philedsiphis Rerinery

Project No. 113-9%0-032
Diata MY completed 10/28/86

13 . v
502 i Z €L Moreuswy sitt: same o
Z
7
7 7
f; W uhrirown, setr sted
70 g
49 _ Z wft, satur sted

very dense, satur sted

(IR

Notes:
* Blows teken using ¢ 140 1D hammer falling 30 inches.
*% All soils classified by visusl inspection.

DPAMES & MOORE

Boring/well No. - A21D (Cont.)

Clqvm:mm,tmuﬂﬂbﬁnm,m-wn,

Location - _ Chevron Refrmey
Oriler - . Lambert ne.
Or Ming Camploted - 10/28/96
Type of Rig - Hollow Stem

C'Mdﬁnhmuﬂmmbmmn“',

Little te semw fine grave! and Mitle fine to cearse tand
Y thmmmmﬁnrmt,mq,.

Fine te coarse sand with same fine gravel, waoe olay(wiite),
very Kght TN, Yery dense, satur sted

Yeathered bedrock : Wissahickon Soivist

WELL CONSTRUCTION KEY
FLTER PACK
wronmika. TR
woonre/cvon T
CAVE N MATERIAL
COMCRETE
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APPENDIX B

Laboratory Testing Equipment and
Borrow Pits Laboratory Data
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APPENDIX B

TESTING APPARATUS

B-1 — FLEXTBLE-VALL PREMEAMETER

The flexible-wall permeameter used for this study is a triaxial-
type apparatus manufactured by Brainard-Kilman. As shown in Figure B-1,
the system consista of triaxial cell, pressure control panel, permeant-
interface-device (PID) and pressure supply. The system is operated with
compressed alr and can handle corrosive permeants. At each inlet and
outlet, two PIDs are used as pomni:t containers and a v1£on aembrane is
installed at the permeant-vater interface. The advantages of this system
are that the pors fluid is completaly isclated from the volume measuring
devicen, thus asinimizing the hazard to persomnel. Both inflow and
outflov can be measured accurately.

B-2 — YIXED-WALL DOUBLE RINC PRXEMEAMETER

The fixed-wall permeameter used for this study is a double-ring
type originally developed by Anderson et al (1985) and manufactured by
Trantwein (Figure B-2). It is a modified version of the conventional
fixed-vall permeamster. It has a provision to separate the ocutflov that
occurs through the central portion of the sample from the outflow that
occurs along ths sidewall. 'Aecuuu measurements on permeability thus
can be made by overcoming the problems of sidevall leakags.

B-3 ~— VISCOSITY

The viscosity of the slurry is determined by a marsh funnel
viscometer, as recommended by API. The marsh funnel and measuring cup
are made of rugged, bdreak-resistant plastic. The funnel is 6 inches in
diameter at the top, and 14 inches long. The 1,000 cc measuring cup,
graduated in cubic centimetars and fluid ounces, ias designated




:
[I——

npc'ciﬂcany for use with the marsh funnel. Molded 1ines clearly mark
350 =l and one quart (32 f1, oz.).

B-4 — DENSITY

The density of the slurry is determined dy a mud balance as
specified in API RP 13B. The msud balancs il- designed such that the mud
cup, at one end of the beam, is bdalanced by -a fixed counterweight at the
other end, with a sliding-weight rider free to #ove along a graduated
scale. A level-bubble 1s mounted on the beam to- allov for accurate
balancing.
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(k) OUTFLOW MEASUREMENT _(9) PRESSURE TRANSDUCER




L —— I [— [ J———

R e g T ] ey [ [ e ey Iz, o

PRESSURE MNLET
PRESSURE OUTLET
PERMEAMETER
TOP PLATE
—LEACHATE
TEFLON
GASKETS
INNER SOW. : SLURRY
MNG — MIX
: OUTER
PERMEAMETER 'y = ' OUTLET
BASE PLATE e el
o INNER OUTLET lm KTWE LAYER
53 SAND LAYER
gs CLAY FILTER CAXE
.?3 ! SCHEMATIC OF A DNLIRI £ RIME DERMCAMEYCD




(Z9-? AN} T LBe

U.S. STANDARD SIEVE SIZE
3. 1.8 0L /S NS 20 40 60 100 200
TV

' .
l 1)
i }

h I
P N
o ] '
W
=
-3 |1
= |
¢ *] !
by
T
“ ot
5 |
& | . |\

1 : 1]

]

000 00 1] ] [ 1] 0.01 0.001

| GRAIN SIZE IN MILLIMETERS
coswes | comit 1 vie_Teoamslwavive T sur on cuar
DEPTH CLASSIFICATION NAT WC PL | P |

BULK SOILS - SAMPLE A1
| GRADATION CURVE

‘ NOOH B SBQ




- e e e re—
—— —_———— -~ ...
-~ o AE - —a .
-. sanL L R e

(E#-F ANM) T LB

U.S. STANDARD SIEVE SIZE

. SN 1.6 3 e | 20 40 60 100 200 i
b | _ ‘ 7
' .
- oo
T
o : -
w
x
> &0
o
5 :
z A
e
z A
3
[
D
® ]
. [
[ i _
i - '
i I
100 0 ' ¥ ] 0.04 0.001
GRAIN §ll£ IN MILLIMETERS
OEPTH CLMFQTM NAT WC PL Pl

BULK SOILS - SAMPLE A2

GRADATION CURVE

~ o0p ¥ sewsg




(B8 "ABM) T LEL

 MOOW § SewWwq

T e R T R e [ JRSS—
~E_ .. e — L
——— ——— ”— B o T
[ ‘ sarn w__ s

U.S. STANDARD SIEVE SIZE

38 L0 N.IVONe 10 20 40 60 100 200
=8 ; BB
l L
. oot . }
o |
[V}
x
»
[ ]
« E t
(7]
= l:r -
[T [
oo}
=
“ | ()
& {1 it
& 4 !
(]
] .
- N
1000 100 0 ] oY) 0.00 0.004
GRAIN SIZE IN MILLIMETERS
cosse T T (7T T vt
DEPTH CLASSIFICATION NATWCI L PL P

BULK SOILS - SAMPLE D
GRADATION CURVE




{ER ¥ AZN) T ig:

JOON § Sg

PERCENT FINER BY WEIGHT

L
w_ [
-w—— A

U.S. STANDARD SIEVE SIZE
M. LOWN YoM e

40 60 100 200
11

| i +
08t P- !
]
[," ’
ol . 1
| u l
]
[ |\
. .
% 00 [[1] ] [\ T] 0.0 0.001
GRAIN SIZE N MILLIMETERS
DEPTH CLASSIFICATION NAT L | Py

BULK SOILS - SAMPLE B

GRADATION CURVE




(EBF ABNI T LgL

[, = S —————
- AW ___
CHmCRED By & okl S

YOO ¥ seg

PERCENT FINER BY WEIGHT

U.S. STANDARD SIEVE SIZE

I LI R TR T

20 40 €0 100 200 t
, [t

{;

wﬁf

4: 1
\
] \
]
| ]} I
00 - 0 1 ') 0.0) 0.001
GRAIN SIZE IN MILLIMETERS
GO.IL!S | m ] "‘ """—‘. 3 I ¥ Sy OR CLAY
DEPTH CLASSIFICATION NAY PL Pl

BULK SOILS - SAMPLE C

GRADATION CURVE




(ER-% ADM) T LEL

-

e V0 S = e
"~ ——— e e o -vaar
.—-—-— — - AR
——.
-—.__- r Y - —a.
SRV - MLATE TN ——

JOON ¥ sy

U.3. STANDARD SIEVE SiZE

\ 3. IEML MM IEING 10 20 40 60 100 200
TT 17
I
- |
x s
© | |
W
=
>
[ ]
[ 4
« .
= ﬁ%
[T
. |
- |
2
& h
a I
I ,
, 1
000 00 0 ] al
GRAIN SIZE IN MILLIMETERS oo oo
DEPTH CLASSIFICAT N NAT W] PL 1 P) ' |

BULK SOILS - SAMPLE E1

GRADATION CI1IRVE




(E9¥ ADM) T L6

MOOHN P SUNQ

[—

PERCENT FINER BY WEIGHT

] o o Repsmomsc sl o
me. i e e L. 3
—— —_— [ . B s S
[ SN — ”___ — AT
) SR mavk______ er ..

U.S. STANDARD SIEVE SIZE

' M. IO JMIONeE 10 20 40 60 100 200
B
o I
Ilr l
— t
T
I
|
)
I ' n
oll
1000 100 0 ] Y 0.0t 0.001
‘ GRAIN SIZE IN MILLIMETERS
coseLEsS coansg T Fing 5 - SILT OR cLAY
DEPTH CLASSIFICATION NALWC! LL | P Pl

BULK SOILS - SAMPLE E2
GRADATION CURVE




APPENDIX C




ey

- . v
et Wwrersrey

S

APPENDIX C
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DENSITY 1IN L8S./CU. FT.

DRY

A :
SAMPLE NO._______ DEPTH ELEVATION
SOOI Yellowish Brown §ili fi nd

LOCATION 'Contin_ental Sand &5 Gravel

- OPTIMUM MOISTURE CONTENT 13.6%

MAXIMUM DRY DENSITY 109.37Tbs per cu ft

METHOD OF COMPACTION_ . Standard Proctor

MOISTURE CONTENT 1IN X OF DRY WEIGWT
mo 3 10 19 20

RO AR
vOI08 CuRrvt

g

COMPACTION TEST DATA

Dames & Mo«

M ATE
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APPENDIX B-2
SLURRY WALL/OIL RECOVERY SYSTEM REPORT
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t—-—¥ GROUNDWATER

Chadds Ford West, Rt 1, Chadds Ford, PA 1931721

5)388-1466

" TECHNOLOGY, INC.

October 2, 1989

Mr. Michael Reeve, P.E.
Chevron USA, Inc.
Philadelphia Refinery
P.O. Box 7408 '
Philadelphia, PA 19101

Dear Mike:

This correspondence is to document the installation of five
(S5) groundwater monitoring wells and two (2) separate~-phase

hydrocarbon recovery wells along the upgradient side of the slurry

wall at the Philadelphia Refinery.
1. Monitoring Well Installation

On April 17, 1989, five (5) groundwater monitoring wells were
installed using hollow stem augering techniques. All wells were

- constructed of 4-inch I.D., 0.010" continuous slot, Johnson PVC
well screen and casing. The wells were completed above grade
within 6-inch protective steel casing (Appendix A: Drilling Logs) .

The wells were placed at regqular intervals along the slurry
wall as field conditions aliowed, and are complemented by existing
monitoring wells A-21 and A-21D, which were installed by a previous
consultant (Figure 1). The function of these wells is to monitor

the occurrence of Separate-phase hydrocarbons along the upgradient
side of the slurry wall. ,

2. Recovery Well Installation

On June 27-28, 1989 and on July 14, 1989, two (2) separate-
phase hydrocarbon recovery wells were installed at each end of the
slurry wall, to act as recovery points for potentially migrating

separate-phase hydrocarbons around the slurry wall termini (Figure
1)'

On June 27-28, 1989, excavation was initiated at the upstream
(Schuylkill River) end of the slurry wall, designated SRW~1
(Figures 1 and 2). The trench was excavated to an average depth
of 13.5 feet, and a total length of approximately 18 feet.

A 30-inch I.D., 0.010" continuous slot, Johnson galvanized

well screen was installed within the trench, and a backfill of
3/4-inch washed stone was deposited around the well to a depth of

Offices throughout the U.S., Canada and Orverseas
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approximately 8 inches below grade (Appendix A: Drilling Logs).

To counteract the influence of surface water into the trench,
a 30-mil impermeable liner was Placed horizontally over the
excavation. Additional backfill was then placed on this liner to
bring the excavation up to the level of the existing grade.

On July 14, 1989, excavation was initiated at the downstreanm
end of the slurry wall, designated SRW-2 (Figures 1 and 3). The
trench construction was similar to that of SRW-1, but with the

inclusion of a downgradient impermeable liner placed vertically
within the excavation. '

3. Recovery Equipment Installation

Two (2) 0il Recovery System (ORS) Filter Scavengers® are
presently on site awaiting connection with a hard line input to the
waste oil tank system. Upon connection, two (2) product flow

meters will be installed in-line at each of the two recovery
points.

4. 8ite Survey

On August 18, 1989 a site survey was performed to provide
elevational and horizontal control of the monitoring and recovery
wells, All wells were correlated to Mean Sea Level, National
Geodetic Vertical Datum, as noted in records for groundwater
monitoring well A-21D (elevation 12.18 feet). The following
elevations were calculated:

WELL ELEVATION (top of PVC Casing)
SW=-1 16.51
SW-2 10.65
SW-3 : 10.78
SW~-4 10.35
SW-5 11.83
SWR-1 9.05
SWR-2 _ 10.65

5. Monitoring Well Gauging

On July 13, 1989 and August 23, 1989 all slurry wall wells

. Were gauged. The tabular results are presented in Appendix B:

Liquid Levels. A schematic cross section of the August 23, 1989
groundwater elevations is presented in Figure 4.

G‘GmanWMER
TECHNGLOGY, INC.
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6. Summary and Recommendations

Presently, 1liquid 1levels along the slurry wall indicate a
groundwater low in the proximity of well SW-4 and near SWR-2. This
appears to be a result of tidal influences coupled with the
preferential permeability of the fill material. During trench
excavation and installation of the two recovery wells, separate-
pPhase hydrocarbons were observed entering the well bore and

~surrounding backfill.

The corresponding groundwater high near well SW-2 appears to
be caused by the same influences described above.

Based upon Groundwater Technoleogy, Inc.'s knowledge of the
hydraulic properties at the site, it appears that active
groundwater depression is required to induce separate-~phase
hydrocarbons into the recovery well bore. The natural hydraulic
gradient along the slurry wall is from SWR-1 to SWR-2: eventually,
Separate-phase hydrocarbons may passively intercept the recovery
trench at SWR-2. However, to ensure effective hydraulic control,
a4 water table depression system must be employed.

If you have any questions, Please feel free to contact me at
this office.

Sincerely,
GROUNDWATER TECHNOLOGY, INC.

W/

Project Geologist

Enclosuresg

cc: Mark Wrigley
Project File (300-175-3527)

. . -
] ‘ ¥ GROUNDWATER
’ ' TECHNOLOGY, INC.
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CLIENT.__ Chevron U.S.A., Inc.
@ PROJECT NAME: Chevron - Slurry
GROUNDWATER PROJECT NUMBER:___ 300-175-3527

TECH:NOLOGY,INC, LOCATION: Ph%ladelph%a Refinery
Philadelphia, Pa,

DATE 4-17-89 WELLNUMBER gy-1 DRILLER: GT Drilling

CASEDFROM _O' TO_ 5' WITH PVC Casing DRILLRIG B-56 Mobile Drill
SCREENED FROM_ > 70 15' wWITH _.010"Slot pRiLL METHOD Hollow Stem Auger

WELLDEPTH __15' WELL DIAMETER 4" DATE(S)}DRILLED 17 April 1989
ELEVATION ___10,51"' (AMSL) LOGGEDBY C. Carlison

ANNULUS COMPLETION_ #2 Marie Sand. bentonite sealed.protective steel casin
OTHER 3' Stick-up

Uy

peran, [DEPTH| S800C|  LITHOLOGICAL DESCRIPTION  [samriz COMMENTS
T T
~ 3 1 B [Pt sitts, debris
il B
= £5 4 &
= Fe 4 B
\ A==1L ] 7 ‘\\x
— £8& 4 &
= £9 O &
— 104 &4
H fud B
_:_ :12: :::
= 1 B _
— Fus o &
— — 15 —
C 16 7
= 17
[ 18 7]
— 19 ]
. 21 ]
-,
— T
24 _] -
[ 25 T




@ CLIENT:_Chevron U.S.A., Inc. ,
PROJECT NAME:__ Chevron - Slurry
’ 7 GROUNDWATER PROJECT NUMBER; _ 300-175-3527

TECHNOLOGY INC,| LOCATION: __ Philadelphia Refinery
— ’ : Philadelphia, Pa.

DATE 4-17-8¢ WELL NUMBER SwW-2 DRILLER: GT Drilling

CASEDFROM _0' TO 5" WITH PVC Casing DRILL RIG B-56 Mobile Drill
SCREENED FROM__ 3' TO 15' wiTH +010"S1ot pRILL METHOD Hollow Stem Auger

WELL DEPTH _15'  WELL DIAMETER 4" DATE(S) DRILLED_ 17 April 1989
ELEVATION _10,65' (AMSL) LOGGEDBY__ C. Carlson
ANNULUS COMPLETION__#2 Morie 2and, bentopnite gsealed,protective steel casinp
OTHER___ 3' Stick-up , | \
perar. |DEPTH| SSA%C| | ITHOLOGICAL DESCRIPTION |sasriz COMMENTS
1 O &
B i
R
. — B
3 A4 K& = . .
— — Fill, silts, debris
- — KA
. 5 A
— | B R Vo
— 6 4 &
=y ; 1 &
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] — 8 _ m
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= 11 B
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CLIENT:; _Chevron U.S.A., Inc. _
PROJECT NAME: Chevron - Slurry
PROJECT NUMRER: 300-175-3527

TECHNOLOGY INC. | LOCATION; __Philadelphia Refinery

. ’ i Philadelphia, Pa.
DATE 4-17-8¢ WELL NUMBER gy-3 DRILLER: GT Drilling
CASEDFROM _O' TO__5' WITH PVC Casing DRILLRIG _ B-56 Mobile Drill

SCREENED FROM_ 3' T015' wiTH .010"Slot
WELL DEPTH _15' WELL DIAMETER 4"

ELEVATION __10,78' (AMSL)

ANNULUS COMPLETION
OTHER __ 3' Stick-up

DRILLMETHOD_Hollow Stem Auger

DATE(S) DRILLED 17 April 1989
LOGGEDBY C. Carlson

i gsealed.protective steel casin

T

WELL GRAPHIC
peran. |PEPTH| Copnen

LITHOLOGICAL DESCRIPTION

SAMPLE COMMENTS
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CLIENT: Chevron U.S. A., Inc,.

PROJECT NAME: Chevron - Slurry

PROJECT NUMBER: __300-175~ 3527

LOCATION;

Philadelphia Refinery

Philadelphia, Pa.

DATE 4-17-89 WELL NUMBER Su-2 DRILLER: GT Drilling
CASEDFROM _O TO_ 5! WITH PVC Casing ODRILLAIG _ B-56 Mobile Drill

SCREENED FROM_ 5' TO15' wTH .010"Slot DRILLMETHOD_Hollow Stem Auger

WELLDEPTH __15' WELL DIAMETER 4"

ELEVATION (AMSL)

10,35

DATE(S)DRILLED__17 April 1989

LOGGEDRBRY C. Carlson

ANNULUS COMPLETION g2 Morjie Sand, bentopite sealed.protective steel casin

OTHER 3' Stick=-up

Uy

prdz, [DEPTH| SE4%0C| | [THOLOGICAL DESCRIPTION |savrce COMMENTS
-1 O B
2 O KA
-, 3| | Fill, siits, debris
-4 O -
— C° g B
= T O &
= F° J &
] - = DN
— 8 — KX
— - 10 R4
— F11 4 R
_— :12: W
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- 16 3. K
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L~ 29
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CLIENT: Chevron U.S.A., Inc.

PROJECTNAME: Chevron - Slurry

GROUNDWATER PROJECT NUMBER; _ 300-175-3527
. TECI‘INOLOGY INC LOCATION: __ Philadelphia Refinery
’ ) Philadelphia, Pa.
DATE 4-17-89 WELL NUMBER SW-5 DRILLER: GT Drilling
CASEDFROM _0' TO 5' WITH PVC Casing DRILL RIG B-56 Mobile Drill

SCREENED FROM_ ' TO 15' wiTH _.010"Slot pRiLL METHOD Hollow Stem Auger

WELLDEPTH _15' WELL DIAMETER 4"

DATE(S) DRILLED__17 April 1989

ELEVATION 11.83' (AMSL) LOGGEDBY__ €. Carlson
ANNULUS COMPLETION__#2 Morie Sand. bentopite sealed.protective steel casing
OTHER___3' Stick-up
pEtan, |DEPTH| GRAPHIC LITHOLOGICAL DESCRIPTION |[samPre|  COMMENTS
¥ rgeing
il R\
2 o
— - ey
-3 9 B . :
— — R Fill, silts, debris
— 4 —1 KA
— — A
1 -5 4 KX
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— — 6 - X
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1 CLIENT: Chevron USA, Inc.
,[@ PROJECT NAME:_ Slurry Wall Wells
GROUNDWATER PROJECT NUMBER: 300-175-3527
LOCATION: Philadelphia Refinery
TECHNOLOGY, INC. Philadeiphia, Pa.
DATE 6-28-89 WELL NUMBER SWR-1 DRILLER: GTI Construction Management
CASED FROM TO WITH DRILLRIG __ Backhoe - '
SCREENEDFROM _ 0 TO 14' wWiTHO010"Slat DRILL METHOD__Excavation
WELLDEPTH __14' WELL DIAMETER 30" DATE(S) DRILLED_27-28 June 1989
ELEVATION 9.05' (AMSL) LOGGED BY C. Carlson
JANNULUS COMPLETION__17'L x8'W x14'D Trench backfilled w/3/4" Stone
OTHER _Well constructed of 30", .010" continuous slot galvapized screen
peran. |DEPTH| 35AP0C!  LITHOLOGICAL DESCRIPTION |{saviz|  COMMENTS
:‘:\:”:’\—I — B 1.5" Stone '
A A i
Oy = AN — Fill material (silts, sands,
A== AN ML debris).
s S
Z:i;E;E;:Z 5 - E&d
e o Ba . .
SO NN — pag Soils with heavy
I\I\.—-’\l\_ 7 - .Q i
St — P9 0il residue-
- 8 P
~Eal- — {%{' free-phase enterfng
AV = AN S R excavation
o 10 o BES
/\/\""'""'/\/\_ ~ .‘Q".
/\'\.—/\I\_" ].1 - .‘-'Q-.'-
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' CLIENT:__Chevron USA, Inc.
@ PROJECTNAME: Slurry Wall Wells
' GROUNDWATER PROJECT NUMBER; . 300-175-3527

LOCATION: Philadelphia Refinery
| TECHNOLOGY, INC. Philadelphia, Pa.

DATE 7-14-89 WELL NUMBER SWR-2 | DRILLER: GTI Construction Managetgent

CASED FROM TO WITH DRILL RIG Backhoe
SCREENEDFROM_0  TO 14'WITH .010" SlotDRILL METHOD Excavation
WELLDEPTH 14 WELL DIAMETER 30" DATE(S) DRILLED 14 July 1389
ELEVATION 10.65" (AMSL) LOGGEDBY C. Carlson

ANNULUSCOMPLETION__18'T_x7'W x14'D Trench backfilled with 3/4" Stone
OTHER__Well construction of 30", .010" Continuous slot. galvanized screer

' !
e ]
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APPENDIX B:

LIQUID LEVELS
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CHEVRON REFINERY
MONITORING WELL DATA
- SLURRY WALL WELLS

23 AUGUST 1989

CORRECTED
. DEPTHTO DEPTHTO PRODUCT WATER PRODUCT WATER
ELEVATION WATER  PRODUCT THICKNESS ELEVATION ELEVATION ELEVATION

WELL iy R ) M ) F1) (F7) (1) Fn)
SW-1 10.51 8.15 8.14 0.01 2.36 237 2.37
SW-2 10.65 6.51 4.14 414
SW-3 10.78 7.47 331 3.31
SW-4 10.35 8.83 7.6 1.23 1.52 2.75 2.63
SW-5 11,83 746 | 67 0.76 4.37 5.13 5.05
SWR-1 9.05 5.1 3.95 3.05
SWR-2 10.65 8.96 8.95 1.69 1.69 1.70 1.70
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CHEVRON REFINERY
MONITORING WELL DATA
SLURRY WALL WELLS

13 JULY 1989

: CORRECTED
DEPTH TO DEPTH TO PRODUCT WATER PRODUCT WATER
ELEVATION WATER PRODUCT THICKNESS ELEVATION ELEVATION ELEVATION

WELL (FT) ) (FD) (FD) (FD) (T) (FT)

Sw-1 10.51 8.18 8.17 0.01 2.33 2.34 2.34

sSw-2 10.65 6.62 4.03 4.03

SwW-3 10.78 7.83 2.95 2.95

SwW-4 10.35 11.05 7.52 3.53 -0.70 2.83 2.48

Sw-5 - 11.83 7.03 6.7 0.33 4.80 5.13 510
SWR-1 9.05 6.98 2.07 2.07
SWR-2 10.65
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! TECHNOLOGY, INC. Rt 1, Chadds Ford West, Chadds Ford, PA 19317 (215) 388-1466

Fax (215} 388-6298

November 13, 1989

Ms. Joyce T. Shirazi, P.E.
Environmental Engineer
Chevron USA, Inc.

810 Gleneagles Court
Towson, MD 21204

RE: Separate-Phase Hydrocarbon Recovery Trench Cost Estimate
for Philadelphia Refinery.

Dear Joyce:

The following is a cost estimate for the installation of a
Separate-phase hydrocarbon recovery trench at the Chevron USA, Inc.
refinery in Philadelphia, Pennsylvania.

I S8COPE OF WORK

A. Trench Construction

The specifications for the separate-phase hydrocarbon recovery
trench construction are briefly outlined below:

1. The perimeter of the recovery trench will be saw-cut
along its length to facilitate removal of the 8-10 inches
of concrete and asphalt roadway. This will also allow
the disposal of the excised concrete/asphalt as
construction debris, rather than having to be potentially
treated as contaminated "soils."

2. The dimensions of the recovery trench will be
approximately 270 feet long by 12 feet deep by 3 feet
wide.

3. Excavated soils will be transported to a location in the
refinery as directed by Chevron USA, Inc. personnel.

4, The longitudinal axis of the trench will be in an east-
west direction, between Pipe Conduits 42 and 41 (about
70 feet long, denoted as T-1), and between Pipe Conduits
40 and 39 (about 200 feet long, denoted as T-2), along
the north side of Warehouse No. 1.

Offices throughout the U.S., Canada and Overseas
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5. A total of six (6) corrugated, perforated sumps will be
installed. Two (2) sumps will be installed within trench
T-1, and four (4) sumps will be installed within trench
T-2. Additionally, 2-inch wells may be installed to
enhance the monitoring of separate-phase hydrocarbon
thickness within the trench.

6. The trench will be backfilled to within four (4) feet of
= grade with a clean stone (size to be determined at a
' later date).

7. After completion, the trench will be re~asphalted with
4 inches of BC/BC.

8. A vacuum truck will be provided to de-water the trench
during excavation.

The following assumptions are made with respect to the trench
construction:

1. No underground or overhead utilities hinder work.

2. No soil disposal. -

3. All de-watering fluids can be properly disposed of on site.
4. No shoring or bracing is required.

B. Pump Test

: Subsequent to the trench installation, a 72-hour, total fluids
e pump test will be performed to determine pump specifications.
Pumped fluids will be routed either to a vacuum truck or directly
to Chevron USA, Inc.'s oily water sewer, depending upcn Chevron
USA, Inc.'s preference. In any case, it is assumed that withdrawn
fluids can be properly disposed of on site.

= cC. Recovery Equipment

: The recovery equipment will consist of at least two (2) o0il
s Recovery Systems Filter Scavengers (1/4 hp, 115V) for separate-
phase hydrocarbon recovery, and at least two (2) Water Table
Depression Pumps (WIDP) to provide hydraulic control within and
proximal to the recovery trench perimeter. All equipment comes
complete with the necessary probes, probe panels, and cables, is
rated for operation in hazardous locations (i.e., explosion=-proof).

ral




Page Three
Ms. Joyce T. Shirazi, P.E.
November 13, 1989

D. Reporting

Following the installation of the recovery trench, the
performance of a pump test, and the installation of the recovery
equipment, a report will be generated to Chevron USA, Inc.
outlining work steps, pump test analyses, and recommendations to
enhance remediation efforts, if applicable. Also included in the
report will be as-built plans and specifications.

E. Maintenance & Momitoring

After the installation and start-up of the recovery eqguipment
within the recovery trench sumps, Groundwater Technology, Inc.
geotechnicians will visit the site thrice per week for two (2)
weeks, followed by visits once per week for fifty (50) weeks.
During these visits, liquid levels will be obtained from all wells
within the recovery area, in addition to the calibration,
maintenance, and adjustment of the recovery equipment.

Quarterly reports will be generated documenting site
operations, product recovery information, and general remediation
program status. - :

II. COST ESTIMATE

The following is a breakdown of costs associated with the
construction of the recovery trench:

A. Trench Comstruction . . . ¢« « ¢« v ¢« o 4 « +.$ 64,965.00

Includes professional fees for the coordination of field
work and supervision of trench construction, technical
fees for the actual excavation, materials (six (6) 30"
I.D. % 12' corrugated, perforated sumps, and backfill
stone), and heavy equipment rental. Also includes
trangportation, expenses, and explosimeter and
Photoionization Device (PID) rental for safety
monitoring.

B‘ Pump Test L] - - * * L] - L ] LN LJ L] L] - L] L] L] 's 15'590.00

Includes manpower, equipment, transportation, and
expenses to perform a 72-hour pump test to determine pump
specifications. Includes rental fees on all pumps,
hoses, meters, probe panels, and miscellanecus tools.
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C. Recovery Equipment . . . . ., . . . . . .+ $ 35,000.00

Includes the purchase of two (2) o0il Recovery Systems
(ORS) Filter Scavenger with product totalizers, and two
(2) Water Table Depression Pumps (WIDP) with flow meters.
Includes freight charges and PA sales tax.

. NOTE: There are six (6) sumps to be installed along
; the length of the Tecovery trench. The above recovery
& ' equipment costs are based upon one (1) Pilter
Scavenger/WIDP in each trench (T-1 and T=2). 8houlad
additional recovery equipment be required, the per unit
(consisting of one (1) Filter 8cavenger, one (1) WTDP,
and installation costs) cost would be approximately
$19,500.00.

D. Reporting - - L ] - - L ] L ] - - - - [ ] L] L] - - .$ 7' 300.00

Includes reporting of work performed, construction of asg-
built plans, senior engineer review (concurrent with
trench construction), analyses of pump testing, and
additional recommendations, if any.

E. Maintenance & Monitoring (one Year) . . . .§ 29,970.00

Includes weekly monitoring of liquid levels, maintenance
and adjustment of recovery equipment, and the generation
of quarterliy status reports for one Year from systenm
start-up. ..

Subtotal = 8 152,825.00
Contingency = $ 10,000.00

Total $ 162,825.00

NOTE: The above estimated costs are presented for
budgetary purposes only. Actual costs will be billed on
a time and materials, as per Chevron USA, Inc.'s Regional
Contract with Groundwater Technology, Inc. (Contract
#M26CMA02938X). The billings will be generated monthly
and will not exceed the above amount without prior
authorization.
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NOTE: It is assumed that Chevron USA, Inc. will
provide electrical power as specified by Groundwater
Technology, Inc. to the sump location(s) where equipment
will be located.

NOTE: It is assumed that Chevron USA, Inc. will
provide a hook-up at the sump head for the discharge
wvater.

NOTE: It is assumed that Chevron USA, Inc. will

provide a product storage tank or a product hook-up line
(compatible with the specifications of the recovery
equipment) to the location of the equipment. It is also
assumed that Chevron USA, Inc. will be responsible for
all pumped product. -

NOTE: It is assumed that Chevron USA, Inc. has
facilities to handle the excavated soil that is not used
as backfill during trench construction. Because this
soil may contain elevated concentrations of petroleum
hydrocarbons, it may require disposition. Groundwater

Technology, Inc. could provide a separate proposal to
address on-site remediation of this soil if so desired
by Chevron USA, Inc.

Joyce, I feel I need to mention that the above costs compare
quite well with our original proposal dated September 30, 1988 and
our revised proposal dated February 14, 1989. These earlier
proposals, however, assumed that Chevron USA, Inc. would provide
the heavy equipment and operator(s) with which to install the
trench. This current proposal, of course, includes these costs as
part of Groundwater Technology, Inc.'s responsibility.

One other dissimilitude between earlier proposals and this
proposal is the proposed length of the recovery trench. Earlier
proposals were based upon assumptions Groundwater Technology, Inc.
was forced to make, due to the lack of knowledge of the subsurface
conditions with respect to ease of excavation. Because Groundwater
Technology, Inc. has recently performed similar recovery trench
installations at the Philadelphia Refinery, we are able to more
accurately assess what subsurface conditions and/or complications
could reasonably be expected to be encountered.

As you probably are aware from your discussions with Mr. Vince

Damiano, P.E., Groundwater Technology, Inc. is prepared to

implement this scope of work upon receipt of a Release Number from
your office.
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Ms. Joyce T. Shirazi, P.E.
November 13, 1989

If you have any questions, please feel free to contact me at
this office (215-388-1466).

Sincerely,
GROUNDWATER TECHNOLOGY, INC.

/ 51:;1;_
Christopher D. Carlson

Project Manager
Project Geologist

cc: Eric Schneider
Vince Damiano
Paul Miller
Mark Wrigley
Project File (300-175-3549)




APPENDIX D

LEAD ANALYTICAL RESULTS (SOIL)
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1.0 SURFACE SQII, SAMPLING

The purpose of the surface soil sampling is to
characterize surface so0il quality from 0 to 6 inches. The
following sections detail the appropriate sampling,
decontaminatign, custody, and sample blank procedures for
surface soil sampling.

1.1 SOIL SAMPLING PROCEDURES
Soil sampling procedures will be as follows:

1. The laboratory "shuttle” will be opened and the sample
bottles will be inspected to ensure that all of the
required bottles are present and properly labeled.

2. BSoil sampling locations will be designated in
accordance with the Work Plan. (Samples will not be
collected during periods of significant rainfall).

3. The sampling area will be cleaned of gravel and/or
twiggs. Collection of soil samples will be performed
using a clean stainless steel trowel. Each trowel
will be cleaned using the procedures outlined in
Section 1.2. At each sample location the soil will be
placed into the sample vials or jars using the
trowel. When collecting a composite sample, equal
proportions from each sample location will be combined.

4. For each sampling event, samples will be handled with
a new pair of disposable plastic surgical gloves.

5. Upon the completion of sampling at each location, the
sampler will be decontaminated in accordance with the
procedures described in Section 1.2.

6. Each bottle will be 1labeled with the following
information:

a. dJob number

b. Owner/client

¢. Location

d. Sample number or designation

e. Date

f. Time _

g. Type of laboratory analysis (i.e., metals, pH,
etc.)

h. HName of person collecting the sample

7. The sample bottles will be placed in the shutt}e and
packed with ice or chemical ice packs to maintain the
temperature at 49C.




1.2

8. The Chain-of-Custody and Field Parameter Forms from
the analytical 1laboratory will be completed and
signed. The Sampling Record will also be completed.

9. The shuttle will be sealed and stored.

10. If applicable, a field blank will be collected in
accordance with procedures described above.

11. The shuttles will be transported by Federal Express or
car to the laboratory within 24 hours of collection.
The laboratory will be notified by the project manager
in a timely manner of the impending arrival of the
samples. The laboratory will be prepared to receive
the samples and to perform preliminary extractions or
analyses within the recommended holding times.

SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES

All sampling equipment will be constructed of inert

materials and will be decontaminated in the field prior to

use.
will

The sampling device and equipment decontamination method
involve a non-phosphate detergent, tap water, deionized

water, methanol, and air drying.

Samplers and sample containers will be cleaned and

prepared for field use according to the following procedures:

1.3

1. Non-phosphate detergent and tap water wash

2, Tap water rinse

3. Distilled/deionized water rinse

4. 10% nitric acid rinse

5. Distilled/deionized water rinse

6. Methanol (reagent grade) rinse*

7. Total air dry or nitrogen blow out*

8. Distilled/deionized water rinse

Note: * Methanol is an acceptable cleaning solvent provided
that it 1is allowed to totally evaporate via air
drying or a nitrogen blowout and if is followed by
a distilled/deionized rinse.

SAMPLE CUSTODY PROCEDURES

Sample chain of custody is initiated by the laboratory

with the selection and preparation of the sample containers. To
reduce the chance for error, the number of personnel that assume
custody of the sample will be held to a minimum.
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In-situ or on-site monitoring and sampling data will be
controlleq and entered onto appropriate records. Personnel
involved in the chain-of-custody and transfer of samples will bhe

trained regarding the purpose and procedures prior to
implementation. '

1.3.1 Field Sample Custody

Dames & Moore personnel receiving the sample containers
will check each cooler for the integrity of the seals. Coolers
with broken seals will be returned to the laboratory with the
containers unused. The receiving Dames & Moore personnel will
break the seal, inspect the contents for breakage, sign the
Chain-of-Custody Form as their receipt of the sample containers.
A temporary seal will be affixed to each cooler until the sample
containers are filled.

A Chain-of-Custody Form will accompany the samples from
initial sample container selection and preparation at the
laboratory to the field for sample containment and preservation,
through its return to the laboratory. Under no circumstances
will sample coolers and bottles be left unattended in the field
unless stored in a secured area.

The project manager will notify the laboratory of
upcoming field sampling activities and the subsequent transfer of
samples to the 1laboratory. This notification will include
information concerning the number and type of samples to be
shipped and the samples' anticipated date of arrival. Insulated
sample shipping containers (coolers) will be provided by the
laboratory. All sample bottles within each shipping container
will be individually labeled.

When the sample containers have been filled, they will
immediately be placed in the cooler with sealed bags of ice or
chemical ice to maintain the samples at 49C, The field sampler
will indicate the sample designation/location number in the space
provided on the appropriate Chain-of-Custody Form for each sample
of water or sediment. The Chain-of-Custody Forms will be signed
and placed in the cooler. The completed shipping container will
be closed and a seal will be affixed to the latch or 1lid. This
seal must be broken to open the cooler, and will indicate
tampering if the seal 1is ©broken before receipt at the
laboratory. The samples will be delivered via car or Federal
Express to the laboratory not later than one day after sample
collection.

If samples are split and sent to different laboratories,
a separate Chain-of-custody Form will be sent with the replicate
sample. The original Chain-of-Custody Form will accompany the
sample to the primary 1laboratory. The “remarks"™ column of the
Chain-of-Custody Form will be used to record specific
considerations associated with the samples, such as sample type,
container type, sample preservation methods, and analyses to be
performed. The laboratory will maintain the completed original
forms on file. Copies will be submitted as part of the final
analytical report.




1.3.2 Laboratory Sample Custody

Receipt, storage, and tracking of samples submitted ¢to
the laboratory is conducted according to strict protocol in order
to prevent sample contamination or 1loss, and to avoid the
production of invalid laboratory data as a result of sample
deterioration or tampering.

1.4 SAMPLE BLANKS

For quality assurance, blanks will be prepared or
collected and analyzed in order to:

1. Provide a check on sample bottle preparation

2, 'Evaluate the effectiveness of the field ¢leaning
procedures

- Field blanks will be collected at the discretion of the
sampling team during the course of the project. The blank will
be analyzed as another sample for the same test parameters as the
soil samples where the blank was collected. The blanks will
consist of water.

A field blank consists of two sets of laboratory-cleaned
sample containers. One set of containers is empty and serves as
the sample containers that will be analyzed. The second set of
containers are filled at the 1laboratory with laboratory-
demonstrated analyte-free water. At the field 1location, this
analyte-free water is passed through the sampling device, after
the device has been cleaned with solvent and water, and is placed
in the empty set of sample containers for analysis. This sample
will be labeled as a unique individual sample and packaged with
the other samples for analysis. The field blank will evaluate
the effectiveness of the field cleaning procedures for sampling
equipment.

Trip blanks will be submitted periodically for
laboratory analysis of VOCs in accordance with the Data
Collection Quality Assurance Plan {(Appendix F).

2.0 SOIL BORING PROCEDURE

A s0il boring program will be conducted in order to
provide data to:

o Evaluate the degree and extent of soil contamination.
0 Evaluate contamination source areas.

Specification for materials and procedures for soil
borings are described in this Appendix. Section 2.1 describes
preparatory activities; Section 2.2 lists field equipment;
Section 2.3 presents the site management responsibilities; and
Section 2.4 gives the field activities.
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2.1 PREPARATORY ACTIVITIES

The field geologist shall locate and stake all soil
boring 1locations, at the area of the facility under
investigation, prior to the commencement of boring activity.,
The boring locations shall be in accordance with locations
presented in the VI or RFI Workplan, If site conditions
preclude boring placement, alternative locations will be
proposed. Furthermore, borings will not be drilled during
periods of significant rainfall.
2,2 FIELD EQUIPMENT

Geological field equipment to be used for this task
includes:

o] Organic vapor analyzer (flame ionization detector)

[} Stainless steel trowel, spatula or spoon

o) Boring logs and sampling records

o] Decontamination detergents and methanol

0 Tap water

o] Distilled water

o Sample bottles

o] Cleaning brushes

o Stakes, marking flags, and paint

o Depth-sounding tape

o] Required health and safety clothing and equipment
2.3 PROCEDURES AND SITE MANAGEMENT

The field geologist will supervise the soil borings,

as discussed in Section 2.4. The field geologist will also be
responsible for 1logging field notes, for obtaining soil
samples, and for ensuring that both decontamination and health
and safety procedures are observed in the field.

2.4 SOIL BORING PROCEDURES

Soil borings must be performed in accordance with the
specifications given below.




2.4.1 leanin

The drilling contractor shall certify, and the project
manager/geologist shall confirm, that the tools, and any
downhole components or materials have been steam-cleaned
immediately _before work begins. An on-site controlled
decontamination area will be selected for equipment cleaning.
Rinse water from cleaning will be released to the ground
surface at the decontamination area. Decontamination of the
drill rig and drilling equipment will consist of:

o Decontaminating all equipment that will be introduced
into the borehole by steam cleaning or other
appropriate decontamination procedures followed by a
spray rinse with deionized water.

o] Decontaminating split-spoon samplers and related
sampling equipment by rinsing them with the tap water,
followed by a rinse with deionized water, 10% nitric
acid rinse, deionized water rinse, methanol, and a
final rinse of deionized water. The samplers will be
allowed to totally air-dry after the methanol rinse.

o) Washing and decontaminating the split-spoon samplers
in accordance with the procedures stated in step 3
after collection of each soil sample.

0 Storing all augers, split-spoon samplers, and
equipment used in drilling on clean plastic until they
are required for use.

o Decontaminating and handling the boring and sampling
equipment, as described in steps 2 through 5, prior to
augering at each successive borehole.

o] Using dedicated 1latex gloves when handling augers,
split-spoon samplers, etc. Gloves will be collected
in garbage bags and disposed of at the conclusion of
daily operations.

These cleaning and decontamination procedures will be
employed for all drilling activities in potentially
contaminated environments. Their purpose is to minimize the
potential for transferring possible contaminants from one
borehole to another. )

2.4.2 Boring Operations

The use of hollow-stem augers for borehole development
is expected. Hand augers and tripod-driven split spoons may
also be used. Stainless steel split-spoons will be used to
collect soil samples.




Split-spoon samples will be collected and described
every two (2) feet if possible, to the final depth of the
boring. The samples will be described and 1logged by a
qualified geologist. Additionally, OVaA readings will be made
of the sample immediately after collection. Further, OVA
readings wil{_also be collected in the completed borehole.

Once the sample has been collected, blow counts
recorded, sample described, OVA reading measured and recorded,
a grabs/discrete sample will be obtained for sampling from a
designated section of recovery. The designated sample
intervals are proposed in the Work Plan. The sample(s) will be
immediately placed in jar(s) pre-supplied by a qualified
laboratory using a dedicated or decontaminated stainless steel
trowel, spatula or spoon.

After each use, split-spoon samplers and sampling
spoons/trowels etc., will be cleaned as per subsection 2.4.1.

At the conclusion of each boring, the borehole will be
tremie grouted from the bottom to the ground surface.

3.0 SUBSURFACE SOIL SAMPLING

The purpose of the subsurface soil sampling plan is to
characterize the soil quality with depth. The following sections
detail the appropriate sampling, decontamination, custody, and
sample blank procedures.

3.1 SUBSURFACE SOIL SAMPLING PROCEDURES

The subsurface soils will be retrieved from below ground
in accordance with the procedures outlined in this Appendix,
Chapter 2. The soil samples will be collected and containerized
for laboratory analysis as per the procedures of subchapter 1.1
in this appendix, except for step 2. The subsurface soils will
be collected from a split-spoon using trowels.
3.2 SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES

Subsurface equipment will be decontaminated in
accordance with this appendix, subchapter 2.4.1.

3.3 CUSTODY PROCEDURES

Applicable custody procedures are included as subchapter
1.3 of this appendix.

3.4 SAMPLE BLANKS
The procedures included as Section 1.4 of this appendix

are also appropriate for subsurface soil sampling.
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4.0 NIT N NSTA I R D

The purpose of installing monitoring wells is to:

0 Provide more complete information of the hydrogeologic
regi@e under the Chevron Refinery facility.
o Allow for the evaluation of the ground water quality at
the Chevron Refinery facility.
Specifications for materials and procedures in
monitoring well installation and development are described in
this chapter. Section 4.0 describes preparatory activities,

discusses field equipment, and presents site management
responsibilities. Section 4.0 also presents the field procedures
for monitoring well construction, including decontamination
procedures, and materials specifications. Section 5.0 describes
monitoring well development techniques, and Section 6.0 addresses
monitoring well surveying.

4.1 PREPARATORY ACTIVITIES

The drilling contractor shall be contacted prior to
initiation of site work to review the scope of work. The scope
is based on existing knowledge of site hydrogeology. All
required permits, licenses, approvals, certificates, and
authorizations must be obtained prior to initiation of field
activities. The field geoclogist shall locate and stake all well
locations prior to the commencement of drilling activities.
These locations shall be consistent with locations presented in
the VI or RFI Workplan. If site conditions preclude well
placement, alternative locations will be proposed.

Field equipment to be used for this task includes:

o] Organic vapor analyzer

o] Boring logs and sampling records

o Decontamination detergents, nitric acid, and methanol
o Distilled water

0 Sample bottles

o Stakes and marking flags
o] Depth-sounding tape
"0 Required health and safety clothing and equipment

The field geologist will supervise the installation of
monitoring wells, as discussed in Section 3.0. The field
geologist will also be responsible for maintaining field notes,
for logging the boreholes, and for ensuring that decontamination
and health and safety procedures are observed in the field.
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Monitoring wells must be installed in accordance with
the specifications expressed below.

4.2 CLEANING
Prior to arriving on-site, the drilling contractor shall

certify, and the project manager/geologist shall confirm, that
the tools, and any downhole components or materials have been

steam-cleaned immediately before work begins. An on-site
controlled decontamination area will be selected for additional
equipment cleaning. Rinse water from cleaning will be released

to the ground surface at the decontamination area.
Decontamination of the drill rig and drilling equipment will
consist of:

0 Steam-cleaning all equipment that will be introduced
into the boreholes.

o) Storing equipment used in drilling on clean plastic
until it is required for use.

o Using dedicated, disposable Latex plastic gloves when
handling drilling equipment and downhole tools. Gloves
will be collected in garbage bags and disposed of upon
completion of each borehole. Dedicated gloves and other
handling materials will be used at each subsequent
borehole location.

These cleaning and dJdecontamination procedures will be
employed for all drilling activities in potentially contaminated
environments. Their purpose is to minimize the potential for
transferring possible contaminants from one borehole to another.

4.3 DRILLING OPERATIONS

The use of an air-rotary drill rig is proposed. For the
overburden wells, the augers will be used.

All boreholes for monitoring wells will be sampled in 5
to 10 foot intervals to the final depth of the borehole. These
samples will be described and logged by a qualified and degreed
geologist. Additionally, 1lithological changes and significant
water entry zones will be noted for all well types.

During drilling, in-situ “return"” air will be monitored
with an OVA by field personnel.

4.4 MONITORING WELL CONSTRUCTION MATERIALS

Each well type (shallow and deep) will require the same
well construction materials.

E-9




Four-inch diameter schedule 40 flush-threaded PVC riser
pipe and screen will be placed in the eight-inch diameter
borehole. The borehole will be drilled from the ground surface
to an approximate depth of 10 to 15 feet. The appropriate
sandpack, No. 1 grade quartz sand, will be poured into the
annular space between the borehole wall and the outside of the
PVC casing to one foot above the screen. On top of the sand will
be a two-foot thick bentonite pellet seal. Grout, which is
cement with 3 to 5 percent bentonite, will be added on top of the
seal to approximately three feet from ground surface. The PVC
casing will be capped with a water-tight 1id. To secure the PVC
casing, a lockable six-inch diameter protective steel casing with
a steel 1id will be cemented in place to a depth of three feet.
The protective steel casing will stand approximately two feet
above the ground surface. Figure 16 depicts a general shallow
well diagram.

For deep monitoring wells, an 8-inch-diameter steel
casing will be set into the clay. Figure 17 depicts a
generalized deep well construction diagram.

5.0 MONITORING WELL DEVELOPMENT

After the installation of the monitoring wells, they
will be developed to ensure a representative ground water sample
of the aquifer can be obtained. :

Development of the wells will consist of pumping and
backwashing with a submersible or centrifugal pump. The pump
will be positioned opposite the water-bearing fracture zone or 5
feet below the top of the screen. The pump will be started at a
reduced capacity, and gradually increased to full capacity. The
pump will be stopped after 15 minutes to allow a column of water
to flow into the well. The procedure will be repeated at the
discretion of the supervising geologist until turbidity readings
in samples of the discharge water have stabilized.

The discharge rate during development should be
estimated by timing the pump discharge fill rate of a 5-gallon
bucket or other suitable container. The development water will
be discharged to the ground surface.

Equipment used to develop the wells will be thoroughly
cleaned as specified in Section 8.3 before each well development
program is begun.

6.0 WELL POINT INSTALLATION PROCEDURES

The purpose of installing ground water well points is to
provide more complete information of the hydrogeologic regime
under the Chevron Refinery facility, to aid in the selection of
monitoring well 1locations and/or the scoping of corrective
measures, if necessary.




Specifications for materials and procedures in well
point installation are described in this chapter., Section 6.1
describes preparatory activities, field equipment, and site
management responsibilities. The field procedures are presented
for well point construction, including decontamination procedures
(Section 6.2), drilling operations (Section 6.3), and materials
specifications (Section 6.4).

6.1 PREPARATORY ACTIVITIES

The drilling team will review the scope ©of work
presented in the work plan prior to initiation of site work. The
scope is based on existing knowledge of site hydrogeology. All
required permits, licenses, approvals, certificates, and
authorizations must be obtained prior to initiation of field
activities. The field geologist shall locate and stake all well
point locations prior to the commencement of drilling
activities. If site conditions ©preclude well placement,
alternative locations will be proposed.

Field equipment to be used for this task includes:

o Power auger equipment

o Organic vapor analyzer

0o - Boring logs and sampling records

o .Decontamination detergents, nitric acid, and methanol
o] Decontamination brushes, buckets, and plastic

o Distilled water

o] Sample bottles
o Stakes ané@ marking flags
o] Depth-sounding tape
o) Required health and safety clothing and equipment
The field geologist will supervise the installation of
well points, as discussed in Chapter 4.0. The field geologist
will also be responsible for maintaining field notes, for logging
the boreholes, and for ensuring that decontamination and health
and safety procedures are observed in the field.
Well points must be installed in accordance with the
specifications expressed below.
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6.2 CLEANING

Prior to arriving on-site, the project manager/geclogist
shall verify that the tools and any downhole components or
materials have been decontaminated immediately before work
begins. An _on-site controlled dJdecontamination area will be
selected for additional equipment cleaning. Rinse water from
cleaning will be released to the ground surface at the
decontamination area. Decontamination of the drilling equipment
will consist of:

o Decontaminating (as specified in Section 1.2) all
equipment that will be introduced into the boreholes.

o) Storing equipment used in drilling on clean plastic
until it is required for use.

o Using dedicated, disposable Latex plastic gloves when
handling drilling equipment and downhole tools. Gloves
will be collected in garbage bags and disposed of upon
completion of each borehole. Dedicated gloves and other
handling materials will be used at each subsequent
borehole location.

These cleaning and decontamination procedures will be
employed for all drilling activities in potentially contaminated
environments. Their purpose is to minimize the potential for
transferring possible contaminants from one borehole to another.

6.3 DRILLING OPERATIONS

The use of a power auger 1is proposed. The auger 1is
capable of drilling to the required depth of six to eight feet.

All borehole cuttings will be continuously logged to the
final depth of the borehole. These cuttings will be described
and logged by a qualified and degreed geologist. Additionally,
lithological changes and significant water entry ‘zones will be
noted for all well types. '

During drilling, in-situ “return” air will be monitored
with an OVA by field personnel.

6.4 WELL POINT CONSTRUCTION MATERIALS

One-inch diameter schedule 40 flush-threaded PVC riser
screen will be placed in the borehole. The borehole will be
drilled from the ground surface to six to eight feet. Once the
well point has been installed, the annular space will be
backfilled with No. 1 grade sand. A plastic cap will be placed
on the top of the piping.
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7.0 MONITORING WELI AND WELL POINT SURVEYING

All newly installed monitoring wells and well points
will be surveyed to determine their geographic 1locations. With
accurate locations, the configurations of contaminant plumes
potentially present may be estimated by correlation of the water
quality data and the well locations. Survey data are also
essential for construction of maps showing lines of
equipotential, from which ground water gradients can be
determined.

The elevation of the inner well casing on all monitoring
wells and well points will be surveyed to the nearest 0.01 foot.
In addition, the ground elevation at the base of the protective
outer well casing will be surveyed to an accuracy of 0.01 foot.
The geographic location or horizontal survey measurement accuracy
will be within one foot.

A shallow notch will be incised in the top of each inner
well casing at the time of construction. The elevation of the
inner well casing will be surveyed to the bottom of the notch,
and all future water level recordings will be made with respect
to that notch.

B.0 WELL SAMPLING PROCEDURES
8.1 INTRODUCTION

This section contains procedures for the collection,
preservation, field analysis, shipment, and chain of custody of
ground water samples. The goal of these procedures is to collect
representative ground water samples in a credible, uniform, and
well-documented manner.

Ground water sampling will be c¢onducted by personnel
knowledgeable and trained in procedures necessary for the proper
collection of ground water samples and the proper operation of
field analytical and sampling equipment. Also, personnel will
have completed the OSHA 40-hour 29 CFR 1910.20 Health and Safety
Training course.

Materials used for ground water sampling will include
pumps and associated supplies, ground water sample collection
devices and associated supplies, sample bottles and
preservatives, and sample shuttles. The materials associated
with the various elements of ground water sampling are listed in
their respective sections below.

.Ground water collection procedures include depth to
ground water measurements, well evacuation, sample withdrawal,
and sample placement into jars. Ground water collection will
proceed from the upgradient wells to the downgradient wells or
from the well of 1least suspected contamination to the well of
greatest suspected contamination. The elements of ground water
sampling are discussed in Sections 8.2, 8.3, and 8.4,
respectively. Figure E-1 is a sampling form which will be
completed for each monitoring well sampled.
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Please note that if floating petroleum hydrocarbon is
encountered, a water sample will not be collected for analysis.
However, a sample of the hydrocarbon will be collected for GC
analysis.

8.2 DEPTH TQ.GROUND WATER MEASUREMENTS
Objective

The objective of this task is to provide data on water
level elevations at the Chevron Refinervy facility so that ground
water gradients can be evaluated.

Materials
1. Electric ground water measuring device, or steel tape

2. Cleaning materials, including tap water, paper towels,
and detergent

3. Spray bottle of deionized water

1. Before static water levels are measured, the steel tape
or electric water level depth recorder, including any
part of the device that will enter the well or be
positioned over it, shall be cleaned using a detergent
wash, Cleaning will be followed by a spray wash of
deionized water.

2. Water 1levels will be measured and recorded to the
nearest 0.01 foot relative to a datum marked on the
casing or inne; PVC well casing.

3. The total depth of the well will be measured and
: recorded from the datum.

4. If floating petroleum hydrocarbon is encountered, an
interface probe (0il Recovery Systems, Model 100 en/m,
will be used to measure product thickness and depth.

Elevations of the static water levels will then be
calculated with respect to a datum, such as mean sea level.

8.3 WELL EVACUATION
0Obij iv

Following ground water level measurement, the wells will
be evacuated. Evacuation is performed to remove standing water
in the well and in the filter pack (if present) in order to
enhance the 1likelihood that the ground water sampled is
representative of the formation water.
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Materials

1.

2.

Submersible pump and generator or centrifugal pump
PVC pipe to fit pump

Decdﬁtamination materials, including non-phosphate
detergent, tap water, deionized water, methanol, paper
towels, and scrub brushes

5-gallon buckets
Polypropylene or nylon rope, knife, and stopwatch
Latex gloves

pH meter, turbidimeter, specific conductance meter, and
temperature meter

Prior to evacuation, a dedicated 1length of polypipe
shall be sprayed with deionized water and wiped dry with
clean paper towels. Submersible pumps will  be
decontaminated by washing with a detergent rinse,
followed by a tap water rinse.

If a submersible pump is used, the pump will be placed
in a clean PVC vessel for further decontamination.
Liquids (such as methanol) will be added and evacuated
from the vessel and pump. Approximately two gallons of
the following 1liquids will be sequentially pumped
through the pump:

o Distilled/deicnized water
0 Methanol (10 to 20 percent)
0o Distilleds/deionized water

After the methanol rinse, equipment will be air-dried.

For a 6-inch diameter borehole, the minimum volume of
water to be evacuated will be calculated by the formula:

3 volumes = 4.41 x length of water column (well depth
from top of casing in feet - depth to ground water from
top of casing in feet) = volume in gallons.

For 4-inch inner diameter pipe, the minimum volume of
water to be evacuated will be calculated by the formula:

3 volumes = 1.96 x (well depth from top of PVC casing in

feet - depth to ground water from top of PVC casing in
feet) = volume in gallons
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3. The submersible pump, or the check valve associated with
the centrifugal pump, will be lowered into the well by
the dedicated polypipe until it is several feet below
the water surface. If the water level should fall below
the pump, the pump will be lowered.

4., The pump will be run to remove a minimum of three
volumes of well water.

5. The discharge rate of well water into a 5-gallon
container will be recorded using a stopwatch.
Discharged water will be containerized.

6. After a minimum of three volumes of water have been
removed, the temperature, pH, specific conductance, and
turbidity of the water will be measured.

Dedicated latex gloves will be worn at all times when
personnel handle the sampling equipment. Before evacuation
equipment is reused, it must be decontaminated in accordance with
the specifications of Step 1 above.

8.4 SAMPLE RECOVERY
Objective

Immediately following well evacuation, ground water
samples will he collected for laboratory analysis. The goal of
the procedures described below is to minimize the potential for
altering the sample during the sample recovery process.

Materials
1. Decontaminated teflon or stainless steel bailers
2. Polypropylene or nylon rope
3. Clean plastic sheeting
4. Sample bottles and preservatives
5. Latex gloves '
6. Paper towels
7. Decontaminating materials
8. First aid kit
9. Sample labels

Activity
1, Prior to sampling, the bailers will be decontaminated in
laboratory space designated for ground water sampling
equipment decontamination or in the field.
Decontamination includes:
o Wash with a detergent rinse

(o} Rinse with deionized water
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o Rinse with 10% nitric acid

0 Rinse with deionized water
0 Rinse with methanol
o —Rinse with deionized water

The bailers will be allowed to air dry after the
methanol rinse, Following decontamination, the bailers
will be wrapped in aluminum foil (shiny side out).

2. The field sample form and sample labels will be
completed. A copy of the field sample form is included
at the end of this appendizx.

3. The bailers will be unwrapped at the sampling location
and tied to dedicated plastic or nylon rope. The
bailers will be slowly lowered into the wells; care will
be taken to minimize agitation of the ground water.

4. Samples will be collected in the bailer. Prior to being
filled, sample containers will be rinsed one time with
water bailed from the well where appropriate. Where
appropriate, containers will be filled to overfilling,
so that no head space remains. Containers with
preservatives will not be filled to overflow. Care will
be taken to fill the sample bottles in a manner that
does not aerate or agitate the sample.

Since the samples will be analyzed for volatile organic
compounds, care will be taken so that sampling does not degas the
samples. The sample containers must be filled by allowing the
sample to flow gently down the inside surface of the container,
so that no bubbles are formed and the sample is not degassed by
agitation. Each container must be filled so that a meniscus is
formed over the container mouth. The container cap must be
inverted and filled with sample. Then the container cap must be
turned over onto the bottle mouth and tightened in a manner to
ensure that no air is trapped inside the container. The sealed
container must be sealed and shaken vigorously to verify that no
air is trapped in the container. 1If wvisual inspection indicates
that air is present, the container will be unsealed and emptied,
and the collection process will be repeated.

Note that dedicated sampling materials, including
bailers and rope, will be stored on dedicated clean plastic
sheeting, as required to ensure that contaminants are not
introduced into the well or the sample. All sampling equipment
will be handled with dedicated, disposable Latex gloves. New
plastic sheeting and gloves shall be used for each well sampled.

Samples must be maintained at 49C from the time they
are collected.




8.4.1 Trip Blanks and Equipment Blanks

Trip and equipment blanks will be prepared for each day
of ground water sample collection.

Trip Blanks .
Obijective

Trip blanks will serve as quality control to identify
sample contamination resulting from interaction between the
sample and the container, impure decontamination materials, or
laboratory handling procedures that alter the chemical nature of
the samples.

Activity

The laboratory will provide trip blanks in sealed 40-
milliliter vials, and in sealed bottles identical to those used
for collection of the ground water samples to be analyzed for
volatile organic compounds.

Equipment Blank
Obij iv

Equipment, or field blanks, are used to verify the
effectiveness of sample handling procedures, and to establish the
effectiveness of equipment decontamination procedures. Equipment
blanks will be prepared for each set of parameters to be analyzed.

Activity

1. The laboratory will provide triple distilled or
ultrapurified water for the preparation of equipment
blanks.

2. The equipment blank will be prepared when half of the
monitoring wells designated for sampling in one day have
been successfully evacuated and sampled.

3. Triple distilled or ultrapurified water provided by the

laboratory will be poured into a decontaminated bailer,
and then into the designated sample bottles.

8.4.2 Field Loghook

Field personnel involved in ground water sampling will
maintain field notes. The field notes may contain, but will not
be limited to:

1. Well identification

2. Weather conditions
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3. Static water level and depth of the well
4. Rate of well evacuation and volume of water purged

5. Notes on the physical appearance of the ground water,
including unique or unexpected colors or odors

6. Ground water sampling equipment
7. Date and time of sample collection
8. Name of sample collector

9. Specific conductance, pH, temperature, and turbidity of
the ground water after evacuation

10. Notes on unexpected or wunique conditions or events
related to evacuation of ground water or sample
collection :

9.0 SAMPLF SHIPMENT PROCEDURES

Sample shipment procedures include chain-of-custody
protocols and procedures for storing and shipping collected
samples. These procedures are discussed in Sections 5.1 and 5.2,
respectively.

9.1 SAMPLE CHAIN-OF-CUSTODY PROCEDURES
Objective

Sample chain-of-custody will be 1initiated by the
analytical laboratory, with the selection and preparation of the
sample containers. The goal of chain-of-custody procedures is to
document possession and handling of the sample jars from the time
of laboratory preparation through sample collection and
laboratory analysis.

Materials

1. Sample labels
2. Chain-of-custody records
3. Coolers/ice

Activi

1. Using indelible ink, labels on the sample bottles will
be marked with information that will include:

a. Site name
b. A unique identification number
c. Name of the collector

d. Date and time of collection

e. Place of collection
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f. Parameters for laboratory analysis
g. Type of sample

h. Volume of sample

i. Preservative (when applicable)

2. A chain-of-custody record will be completed, which will
include, but not be limited to:

a. A unique identification number

b. Signature and name of the collector
Date and time of collection

Place of collection

. Parameters for laboratory analysis
Sample type

. Identification of the well

Dates of possession

Samd 0

A chain-of-custody form (to be supplied by the selected
laboratory) will accompany the sample from initial sample
container selection and preparation at the laboratory, to the
field for sample containment and preservation, through its return
to the laboratory. The chain-of-custody form will trace the path
of each individual sample container by means of a unique
identification number. ;

The Project Manager will notify the laboratory of
upcoming field sampling activities and the subsequent transfer of
samples to the 1laboratory. This notification will include
information concerning the number and type of samples to be
shipped and the anticipated date of arrival.

An example chain-of-custody form is attached at the end
of this appendix.

9.2 STORAGE AND SHIPMENT OF COLLECTED SAMPLES
ctiv
The goal of procedures described in this section is to
ensure that ground water samples are not altered by handling or

storage procedures after collection, and to provide documentation
to trace potential sample alteration.

M ri
1. Chain-of-custody record
2. Sample seals
3. Refrigerated or insulated shipping containers
4, Frozen "blue ice® packs or ice
5. Packing materials
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Activities

l. The full labeled sample bottles will be packed in the
shipping containers with frozen “"blue ice" packs or
ice. The bottles will be arranged and packed with
suitable materials to minimize the potential for
breakage.

2. The shipping container will be secured with "sample
seals"” in cases where the sample container will leave
the immediate possession of the contractors.

3. The chain-of-custody record will accompany the shipping
container at all times. Transfer of possession of the
shipping container(s) will be accompanied by signatures
of release and receipt on the chain-of-custody form.
Notes pertaining to the condition of the sample
container will be made on the chain-of-custody record at
the time of transfer.

10.0 CALIBRATION PROCEDURES AND FREQUENCY

All instruments used in the field to gather information
or to perform analytical tests should be calibrated prior to use
in accordance with the manufacturer's instructions and
recommended frequency.

The following steps should be observed by personnel
engaged in ground water sampling for pH and specific conductance:

o} The pH meter should be calibrated with a fresh standard
buffer solution (pH 7) prior to each field test.

o The operation of the instrument should be checked with
fresh standard buffer solutions (pH 4 and pH 10) prior
to each day's sampling.

o] The specific conductance meter should be calibrated
prior to each sampling event using a standard solution
of known specific conductance.

More frequent calibrations may be performed as necessary
to maintain. analytical integrity. Calibration records for each
field instrument used on the project should be maintained and a
copy kept in the project files. :
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i GROUND WATER SAMPL ING RECDRD
ii CLIENT: Chevron USA, Inc. JOB NO.:__ 16000-230

Eg LOCATION: ___Philadeiphia, Pennsylvania SAMPLED BY:

£ SITE NO. AND NAME:

DATE: TIME:
WELL TYPE: [:] Monitor [:: Potable [:: Supply [:] Other
WELL NO.: WELL SIZE (I.D., inches):

TOP OF CASING (TOC) ELEVATION (ft. MSL):
DEPTH TO STATIC WATER LEVEL (ft. below TOC):
STATIC WATER LEVEL ELEVATION (ft. MSL):
DEPTH TO BOTTOM OF WELL (ft. below TOC):
SCREENED INTERVAL (ft. below TOC):
VOLUME OF WATER TO BE EVACUATED (gallons)*:
VOLUME OF WATER EVACUATED (gallons):

EVACUATION METHOD: Submersible Pump [ Centrifugal Pump [
5 Positive Displacement Pump [_]  Bailer
= Other

SAMPLING METHOD: Submersible Pump [_] Positive Displacement Pump .

1 Stainless Steel Bailer (Bottom Fi11) [
QOther

SAMPLE NO.: SAMPLE DEPTH (ft. below TOC):

SAMPLE TREATMENT: Field Filtered [ Preservative Added ||
SAMPLE APPEARANCE, ODOR, ETC.:

FIELD TESTS: =~ SAMPLE TEMPERATURE (°C): ph:
CONDUCTIVITY (mhos/cm): PID (ppm):

LABORATORY ANALYSIS:

NO. OF CONTAINERS AND I.D.:

FIELD BLANK I.D. NO.:
TRIP BLANK I.D. NO.:
DUPLICATE SAMPLE I.D.:

COMMENTS :

*4-inch casing has 0.65 gallons/ft.
2-inch casing has 0.16 gallons/ft.
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The key personnel of the Chevron project are:

Organization Name/Title ' Address/Phone Number
Chevron Mr. M.T. Manigly Chevron Refinery
Environmental Specialist 30th Street and Penrose Avenue

Philadelphia, PA 19101
(215) 339-7466

USEPA Linda Carison Region III
Project Officer 841 Chestnut Building
Philadelphia, PA 19107
(215) 597-1601

Dames & Moore Mr. Bruce C. Amig 2360 Maryland Road
Project Manager Willow Grove, PA 19090
(215) 657-5000
Dames & Moore Mr. Ralph T. Golia 2360 Maryland Road
Project Director Willow Grove, PA 19090

(215) 657-5000

o Dames & Moore Mr. John F. Kearns 2360 Maryland Road
€ Quality Assurance Manager Willow Grove, PA 19090
_ (215) 657-5000
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DATA COLLECTION QUALITY ASSURANCE PLAN

1.0 INTRODUCTION

Chevron's RCRA Corrective Action Permit (EPA 1I.D.
No. 049 791 098) Part II Section (A), subsection (7) presents a
listing of specific solid waste management units (SwWMUs) that
require an investigation. The objectives of the investigations

are to:

o Characterize the nature, extent, and rate of migration
of documented releases of hazardous constituents to
soil and ground water at this facility;

o) Develop a detailed characterization of the geology and
hydrogeology underlying the facility; and

To accomplish these objectives, a series of tasks will
be performed that are specified in the referenced permit and
have been outlined in the RCRA Facility Investigation (RFI)
Work Plan, Chapter 4. These tasks are:

0 Soil gas survey

o] Soil boring program

o Soil sample collection - both surface and subsurface

o] Well installation
o] Ground water sampling
o] Well point installation

Table F-1 is a list of tasks planned at each SWMU.
The designated sampling points for each of these referenced
tasks has been selected with a bias toward encountering
hazardous waste or hazardous waste constituents at each SWMU.
This bias is based upon the following sources of information:

o] Field observations recorded during the Visual BSite

Inspection (VSI) RCRA Facility Assessment Report,
February 1990, and Dames & Moore's site reconnaissance

o Permit Fact Sheet
o Chevron employee interviews

o Aerial photograph review (photos dated 1960, 1965,
1975, 1980, 1985)

Moreover, the data generated from completion of these
tasks will be used for engineering purposes for the
characterization of the facility and for the development of

corrective measures, if necessary.
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This Data Collection Quality Assurance Project Plan
(DCQAP) addresses the program requirements to ensure that the
data generated during the RFI at the Chevron USA, Inc.
(Chevron) Refinery in Philadelphia, Pennsylvania, conform to
the specifications agreed to by Chevron and the United States
Environmental Protection Agency (EPA),

The DCQAP addresses field and 1laboratory functions
that may affect the quality of data generated in the course of
the RFI so that all parties will be assured that the objectives
of the RFI have been met upon completion.

2.0 DATA QUALITY OBJECTIVES (DQOs)

DQOs for the project will be established in terms of
precision, accuracy, comparability, representativeness, and
completeness of the data sets generated. A summary of the DQOs
is provided in Table F-2.

"Precigion® is defined as the degree of mutual
agreement among individual measurements of the same property
under similar conditions, and is expressed as relative percent
difference (RPD).

RPD = [REP1 - REP 21 x 100%
[(REP 1 + REP 2) x 0.5

"Accuracy" is defined as the degree of agreement
between a known value and a measured value.

Accuracy = Measured Value x 100%
Known Value

"Comparability" of data 1is ensured through the
consistent use of appropriate units of measure for all
measurements of the same property under similar conditions.

"Representativeness” expresses the degree to which
data reflect actual environmental or process conditions. It is
determined, in 1large measure, by the degree to which
appropriate sampling procedures are followed.

»Completeness" is a measure of the amount of wvalid
data obtained compared to the ideally expected amount of data
to be obtained.

Methods of sample analysis are define in the work plan
as:




A) Skinner List Analyses
As listed below

B) Appendix IX Analyses

Volatile organics - Method 8240
Semivolatile organics - Method 8270
Inorganics - Method 6010

Method 7061
Method 7421
Method 7470
Method 7741
Method 7841

All methods are taken from the third edition of
SW-846. The accuracy and precision objectives are as stated in
SwW-846. They will be detailed in the laboratory Quality
Assurance Plan to be provided at a later date, once a
laboratory has been selected.

The objective for completeness is 100 percent. Each
data point sampled is expected to generate acceptable data.

Approved sampling procedures will be used in order to
ensure representativeness of the data set. Field duplicate
precision should be +20 percent.

In order to ensure comparability, consistent units of
measure will be used throughout the sampling events for all
analyses of the same parameter on similar matrixes.

3.0 SAMPLING PROCEDURES
3.1 SOIL {(SURFACE)
See Appendix E.
3.2 B8O0IL (SUBSURFACE/BORING)
See Appendix E.
3.3 GROUND WATER

See Appendix E.

See Table F-3 for details of container, preservation,
and holding time specifications. All sample containers related
to analyses will be supplied by the laboratory to be selected.
Samples that require chemical preservation will be placed in

prefixed containers provided by the selected laboratory. All
reagents will be analytical grade.
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4.0 SAMPLE CUSTODY

Detailed 1log entries, identification, and chain of
custody procedures will be used in order to ensure the
evidentiary validity of the data generated.

4.1 ON-SITE

Sample identification procedures are given in
Appendix G. This identification sequence will be used
consistently in field notebooks and on chain of custody
documentation.

When samples have been obtained for transport to the
off-site laboratory for analysis, a chain of custody record
will be generated by field personnel. The Project Manager will
notify the laboratory in advance of a sampling event, providing
the laboratory with a schedule and the approximate number of
samples by type and parameter. Field personnel will release
the samples to the laboratory courier by exchange of signatures
on the chain of custody form, retaining one copy for field
records. A sample chain of custody form is given as Figure 1.
A sample identification label is given as Figure 2.

4.2 LABORATORY

Laboratory sample custody and internal chain of
custody procedures will be addressed in detail in the selected
laboratory's Quality Assurance Plan, to be submitted once a
laboratory has been selected.

5.0 CALIBRATION

5.1 ON-SITE

A calibration program will be implemented to ensure
that routine calibration is performed on all field
instruments. Field team members familiar with the £field
calibration and operations of the equipment will maintain
proficiency and perform the prescribed calibration procedures
outlined in the Operation and Field Manuals accompanying the
respective instruments.

The air monitoring instrument (OVA) used in the field
to gather data for health and safety purposes, and for sample
monitoring, will be calibrated each day prior to the initiation
of field work. The instrument will be  calibrated using
appropriate ultra-zero and indicator gases. Following
calibration, each instrument will be tagged to identify the
person who calibrated the instrument and the calibration date.

The following procedures will be utilized to calibrate
and operate the Century Systems OVA. These procedures will be
followed when the OVA is used in the survey mode to obtain
qualitative data.
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The OovVA will undergo routine maintenance and
calibration by the manufacturer prior to shipment to the
project.

Daily calibration and instrument checks will be
performed by a trained team member at the start of each day.
Daily calibrations will be performed as follows:

1) Turn on electronics and zero instrument on X-10
scale. Gas select dial to 300,

2) Turn on pump and hydrogen, and ignite flame.

3) Attach span gas standard (approximately 100 ppm of
methane) to probe via Teflon tubing.

4) Adjust R-32 trim pot on circuit board to make meter
read to standard.

5) Turn off flame and adjust meter needles to read 4 ppm.

6) Switch to X1 scale and adjust R-31 trim pot to make
meter read 4 ppm.

7) Return to X10 scale and adjust to 40 ppm.

8) Switch to X100 scale and adjust R-33 trim pot to make
meter read to 40 ppm.

9) Make sure with pump and OVA upright that ball level
on pump is 2 or above. :

10) If problems are encountered, go through system checks
and perform routine maintenance.

11) If OVA fails calibration steps, notify Project Manager.

Calibrations of the gas chromotograph will be
performed at the beginning and end of each day and after every
4 hours of GC operation. Calibrations are performed by
injecting a sample (injection technique 1is identical to
injection technique wused for sampling) of a certified
laboratory standard. The concentrations and retention times of
the standards are programmed into the GC's memory until the
next calibration is performed. The calibration will be
recorded daily in the field log.

Calibration records for each field instrument used on
the project will be maintained on-site and a copy will be kept
in the contractor's project files.

5.2 LABORATORY

Laboratory calibration procedures will be addressed in
detail in the laboratory Quality Assurance Plan, which will be
submitted once a laboratory has been selected.



6.0 ANALYTICAT, PROCEDURES
6.1 ON-SITE

On-site procedures for soil gas analysis are addressed
in detail in Chapter 4.

6.2 TLABORATORY

Laboratory analytical procedures will be taken from
the third edition of SW-846, "Test Methods for Evaluating Solid
Waste.” These methods will be used for all samples related to
the site, including surface water. In certain circumstances,
the compound 1lists may be modified to meet work plan
specifications. This modification will in no way alter the
execution of the methods. Library search data may also be
used. The laboratory will maintain and have available for the
appropriate operators standard operating procedures related to
sample preparation and analysis according to the stipulated
methods.

7.0 DATA REDUCTION, VALIDATION, AND REPORTING

7.1 DATA REDUCTION

See Appendix G for information pertaining to data
reduction. Reduction will also be discussed in the laboratory
Quality Assurance Plan to be submitted at a later date, once a
laboratory has been selected.

7.2 DATA VALIDATION

The Quality Assurance Manager will provide data validation
upon receipt of the data from the 1laboratory by the
consultant. This validation will include a check on
completeness and an assessment of associated quality control
data to evaluate the overall data quality. Data wvalidation
procedure will be based on functional guidelines published
February 1988 for organics and July 1988 for inorganics.

7.3 DATA REPORTING

The reporting format will allow for data validation.
At a minimum, the reporting format will include:

. Sample identification
. Chronology
Analytical results/Detection limits

QA summary

Qoo

1. Tuning and calibration (as required)
2. Surrogate recoveries

. MS/MSD summary

Blank reported

. Narrative information

LCS reported (as required)

o O bW

F-6




e. Chain of custody
£, Library search information (as required)

1. Tentative identification
2., Approximate concentration
3. Degree of purity

g. Labeled chromatograms/RICs
8.0 INTERNAL QC CHECKS/SYSTEM AUDITS
8.1 ON-SITE

The QA/QC officer assigned to the project will conduct
periodic audits of operations at the site to ensure that work
is being performed in accordance with the work plan and
standard operating practice (see the appendices). A checklist
appropriate to the activities scheduled during the audit will
be used. An example checklist is provided in Figqure 3. The
audit will cover but not necessarily be limited to such areas
as:

- Conformance to SOPs

- Completeness and Accuracy of Documentation
— Chain of Custody Procedures

- Compliance with HASP

- Construction Specifications

These audits will occur a minimum of once per month or
at the start or end of each significant phase of the project,
whichever is greater.

8.2 LABORATORY

Internal QA checks/system audits will be performed by
the selected laboratory. Procedure details will be submitted
on a later date once a laboratory has been selected.

9.0 PREVENTIVE MAINTENANCE
9.1 FIELD EQUIPMENT
The OVA (organic vapor analyzer) and the GC (gas
chromotograph) will require preventive maintenance. They will
be maintained in accordance the manufacturers' specifications.

9.2 LABORATORY

Laboratory equipment maintenance will be discussed in
a future laboratory Quality Assurance Plan once a laboratory
has been selected.




10.0 ASSESSING DATA QUALITY QOBJECTIVES
10.1 FIELD

The impact of field activities on data quality relates
primarily to sampling technique and sample point location.
Audits as described in Section 9 of this document will provide
the principal means of assessing the conformance of field
personnel to SOPs. These will be reported as part of the QA
reports to management.

10.2 LABORATORY

The procedures for assessing laboratory DQOs will be
discussed in the laboratory Quality Assurance Plan, which will
be submitted at a future date once a laboratory has been
selected.

11.0 CORRECTIVE ACTIONS

The following procedures have been established to
ensure that conditions adverse to quality, such as
malfunctions, deficiencies, deviations, and errors, are
promptly investigated, documented, evaluated, and corrected.

When a significant non-conforming condition is noted
at the site, or at 1laboratory or subcontractor 1locations, the
cause of the condition will be determined and corrective action
will be taken to preclude recurrence. Condition
identification, cause, reference documents, and corrective
actions planned to be taken will be documented and reported to
the Project Manager, Quality Assurance Manager, and
subcontractor management, at a minimum. Implementation of
corrective action will be verified by documented follow up to
the Quality Assurance Manager. All project personnel have the
responsibility, as part of their normal work duties, ¢to
promptly identify, solicit approved correction, and report
non-conforming conditions. Project management and staff, such
as field investigation teams, remedial response planning
personnel, gquality assurance auditors, document and sample
control personnel, and laboratory groups must monitor ongoing
work performance in the normal course of daily responsibilities.

Work will be audited at the sites, laboratories, and
subcontractor locations by the Quality Assurance Manager or
designated auditors. Items, activities, or documents
ascertained to be in noncompliance with quality assurance
requirements will be documented and corrective actions will be
mandated through audit finding sheets attached to the audit
report. Audit findings will be logged, maintained, and
controlled by the Quality Assurance Manager.
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A Corrective Action Request (CAR), shown on Figure 4,
should be used to identify the adverse condition, reference
document(s), and recommended corrective action(s) to Dbe
administered. The issued CAR is directed to the responsible
management in charge of the item or activity for action. The
individual to whom the CAR is addressed returns the requested
response promptly to the Quality Assurance Manager, affixing
his signature and date to the corrective action block, after
stating the cause of the conditions and the corrective action
to be taken. The Quality Assurance Manager maintains the 1log
for status control of CARs and responses, confirms the adequacy
of the intended corrective action, and verifies its
implementation. The Quality Assurance Manager will issue and
distribute CARS to specified personnel, including the
originator, responsible project management involved with the
condition, the Project Manager, and the involved subcontractor,
at a minimum. CARs are transmitted to the project file for the
records.

12.0 QA REPORTS TO MANAGEMENT

_ Periodic reports during the time of field activities
from the QA/QC Coordinator will address:

1. Overview of activities and significant events related
to QA/QC

Summary of audit results

Review of corrective action regquest status

Laboratory QA/QC report

Data validation QA/QC report

Summary of significant <changes in SOPs or QA/QC
programs

Recommendations

Gy Al W B
[ R Y Y

~J

Reports will be submitted to the Project Manager.

Upon project completion, a Final QA Report will be
issued, assessing the overall degree of project conformance to
specifications and the impact of any non-conforming conditions
on data quality that may affect management decisions.

7562R




TABLE F-1

SUMMARY OF SOIL SAMPLING ACTIVITIES

CHEVRON REFINERY

PHILADELPHIA, PENNSYLVANIA

SWMU No. SGS SBS Analyses
87, 88, &9 35 30 8 - Skinner List! (SBS)

22 - Targeted Representative Parameters? (SBS)

35 - OVA and GC Field Analyses (5GS)
90, 91 - 76 19 — Skinner List}

57 ~ Targeted Representative Parameters?
92 - 48 12 - Skinner List!

36 - Targeted Representative Parameters?
93,94 - 134 33 - Skinner List!

101 - Targeted Representative Parameters®
95 - 40 10 - Skinner List!

30 ~ Targeted Representative Parameters?
101 - - -

Explanation:

SGS
SB
Ova
GC

1

18

Notes:

Soil gas survey sample
Soil boring sample

Organic vapor analyzer
{Portable) gas chromatograph

1. The Skinner List of constituents is included as Table 9 of the Work Plan.
2. The Targeted Representative Parameters are provided on Tablie 8 of the Work Plan.
3. Two s0i1 samples per boring were assumed during development of this table.
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TABLE F-1 (Continued)
~ SUMMARY OF GROUND WATER SAMPLING

CHEVRON REFINERY
PHILADELPHIA, PENNSYLVANIA

Well Water Sample Analyses

SWMU No. "L wp1 Round 1 Round 2 Round 3 Round 4

87, 88, 89 12 - TRP2 1-513 TRP plus SC TRP plus SC
11-TRP

90, 91 8 - TRPZ 1-5t3 TRP plus SC TRP plus SC
7-TRP

92 . 4 - TRPZ 1-s13 TRP plus SC TRP plus SC
3-TRP

93, 94 10 - TRP2 1-sL3 TRP plus SC TRP plus SC
9-TRP

95 4 - TRP? 1513 TRP plus SC TRP plus SC

: : 3-TRP

101 4 10 TRPZ 1-s13 TRP plus SC TRP plus SC

3-TRP -

Explanation:

W = Monitoring well water sample

WP = Well point (floating product collection only}

TRP = Targeted Representative Parameters

SL = Skinner List

TRP plus $C = Targeted Representative Parameters plus significant constituents (of the Skinner List)
(SC will be based on the results of Round 1)

Notes:

1. If free-phase petroleum product is detected within a well, ground water samples will not be collected.
Any free-phase petroleum product detected in either a well or well point will be collected for analysis
{one time only). _

2. The Targeted Representative Parameters List is included as Table.10 of the Work Plan.

3. The Skinner List of constituents is included as Table 9 of the Work Plan.
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TABLE F-2

SUMMARY OF DATA QUALITY OBJECTIVES
CHEVRON REFINERY
PHILADELPHIA, PENNSYLVANIA

Selected
Data Analytical Analytical Number of Trip Field
Task Objective Use Options Sensitivity Parameters Samples Duplicates  Blanks Blanks
Soil Gas Survey Evaluate volatilizing gases 1,5 I, II  Low ppm VOA FID/GC 35 NA NA NA
present in the so0il
Soil Boring Characterize extent of subsurface 1,2,3 111 ENG Skinner List 82 4 1/day 4
Program soil contamination _ Targeted 246 12 1/day 12
Representative
Parameters
Air Monitoring Monitor air quality in and near 1,4 I Low ppm VOA Low ppm VOA FID Prior to NA NA NA
for Health and the breathing zone and during
Safety each field
task as a
health and
safety surveil-
lance, field
screening tool. )
Borehole Scan Initial qualitative 1,2 I Low ppm VOA Low ppm VOA FID 194 NA NA NA

with OVA characterization of
subsurface soil contamination

o6t




Task

Page 7 of 2

Objective

Precision

TABLE F-2 (Continued)

SUMMARY OF DATA QUALITY OBJECTIVES
CHEVRON REFINERY

PHILADELPHIA, PENNSYLVANIA

Accuracy

Representativeness

Completeness

Comparability

Soil Gas Survey

Soil Boring
Program

Air Monitoring
for Health and
Safety

Notes:

DATA USE:

Evaluate volatilizing gases
present in the soil

Characterize extent of sub-
surface soil contamination

Monitor air quality in and
near the breathing zone

Site Characterization

Risk Assessment

Health and Site Safety

]

2.

3. Evaluation of Alternatives
4,

5

NA

CLP/RAS
Precision®

NA

CLP/RAS
Accur‘acy6

A sampling grid has been
designed to obtain a repre-
sentative picture.

Based upon specific field
conditions to detect off-
site migration.

Sampling will obtain site
characterization and health
and safety data.

Since this is a field
technique 95% can be
achieved.

CLP/RAS is 95%

Baseline worst case &
final round require
100% completenass.

. 95% completeness is anticipated because interference may be high due to highly contaminated samples.
6. As appropriate for the Skinner List and Target Representative Parameters.

NA
CcLp
RAS
FID
ENG

SW 846

HHUW N

Not Applicable

Contract Laboratory Program
Routine Analytical Services
Flame Ionization Detector
Engineering Judgement
Objectives as stated in the SW 846 Manual

ANALYTICAL OPTIONS:

Level 1

Level II

Level II1

documentation required for CLP Level IV.

Level IV

Level V¥
0641t

CLP routine analytical services.
characterized by rigorous QA/QC protocols and documentation.

Analysis by non-standard methods.

Field screening analysis using portable instruments.

Analysis performed in an off-site laboratory which may not use CLP protocol.

Field analysis using more sophisticated portable analytical instruments.

A1l analysis are performed in a CLP analytical laboratory following CLP protocols.

Method development or method modification may be required.

Use of standard soil
sampling and recognized
field analytical
procedures assures
comparability.

The use of standard
operating procedures
should ensure compara-
bility.

The use of standard
operating procedures
manuals should ensure
comparability.

Level III does not require the extensive validation or

tevel IV is
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Targeted Representative Parametersd

BTXE

Naphthalene

TPH

Chromium (total) and Lead
Chromium (CrB+), Hexavalent

Skinner List
VOA
SVA
Metals

Explanation:

dup = duplicate
T8 = trip blank
FB = field blank
BTXE = benzene, toluene, xylene, and ethylbenzene
TPH = total petroleum hydrocarbons
VOA = volatile organic analysis
SVA = semi-volatile organic analysis
° = per day
NS =
Notes:
1.
2.
3.
4.

0gast

TABLE F-3

SAMPLING SUMMARY
SOIL
No. Samples No. QA Samp1esl Holding Time
Soil DUP TB® FB Method Preservative Container (from collection)
246 12 1 12 Sw-846 8020 4°C 100 g glass 14 days
(2nd edition)

246 12 12 EPA 8270 4°C 125 g glass 7 days to extraction
40 days to analysis
after extraction

246 12 12 SW-846 418.14 asC 100 g glass NS

246 12 12 SW-846 7190 (Cr) 4°C 100 g glass 180 days

SW-846 7420 (Pb)
246 12 12 Standard Method 4°¢ 100 g glass or plastic NS
16th edition, 3128
82 4 1 12 SW-846 8240 4°C 100 g glass 7 days
82 4 12 EPA 8270 4°C 100 g glass 10 days to extraction
82 4 12 EPA 7000 Series? 4°C 100 g glass or plastic 180 days

not specified within the regulated methodology

For the trip and field blanks {water samples), refer to page 2 of this table for the methods, preservatives, containers, and holding times.
The Skinner List is included as Table 10 of the Work Plan.

The Targeted Representative Parameter List for soil is included as Table 8 of the Work Plan.
Solid sample preparation will include Soxhlet extraction with freon.
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TABLE f-3

SAMPLING SUMMARY
GROUND WATER

0901t/

No. Samples No. QA Samples Holding Time
Water DUP  TB®* FB Method Preservative Container (from collection)
FIRST SAMPLING
Targeted Representative Parameters?
BTXE 42 2 2 EPA 8020 4°C, HCipH¢2 2 x 40 ml glass 14 days
Naphthalene 42 2 2 EPA 8270 4°C, NapSpls Tx 11, glass 7 days to extraction
40 days to analyze
after extraction
TPH 42 2 2 Sw-846 418.1 2 x11. glass NS
Ammoniqm 42 2 2 EPA 350.2 4°C, HyS504pH<2 500 m! glass or plastic 28 days
Metals 42 2 2 EPA 7000 series! 4°C, HﬁO3pH<2 500 mi glass or ptastic 180 days
Additional Parameters? 42 2 2 EPA 100 and 300 4°C 500 ml glass or plastic 24 hours (Cr5+)
series 28 days
SECOND SAMPLING
Targeted Representative Parameters
BTXE 36 2 2 EPA 8020 4°C, HCI1pH<2 2 x 40 ml glass 14 days
Naphthalene 36 2 2 EPA 8270 4°C, NaySy03 Tx 11, glass 7 days to extraction
40 days to analyze
after extraction
TPH 36 2 2 Sw-846 418.1 2 x11. glass , NS
AmmoniYm - 36 2 2 EPA 350.2 4°C, HpS04pH<2 500 ml glass or plastic 28 days
Metals 36 2 2 EPA 7000 series’ 4°C, HﬁO3pH<2 500 ml glass or plastic 180 days
Additional Parameters? 36 2 2 EPA 100 and 300 4°C 500 m1 glass or plastic 24 hours (Cr6+)
series 28 days
Skinner List3
VOA 6 1 1 SW-846 8240 4¢C 3 x 40 ml glass 7 days
SVA 6 1 1 SW-846 8270 4°C 3x11. glass 7 days to extraction
40 days to analyze
after extraction
Metals 6 1 1 EPA 7000 series3 4°C, HNOqpH<2 1 x 11, plastic 28 days
THIRD SAMPLING AND FOURTH SAMPLING
Targeted Representative Parameters
BTXE 42 2 2 EPA 8020 4°C, HC1pH<2 2 x 40 ml glass 14 days
Naphthalene 42 2 2 EPA 8270 4°C 1x11. glass 7 days to extraction
40 days to analyze
after extraction
TPH 42 2 2 Sw-846 418.1 4°C 2x11. glass NS
Ammoni?m 42 2 2 EPA 350.2 4°C, HpS04pH<2 500 ml gtass or plastic 28 days
Metals 42 2 2 EPA 7000 series! 4°C, HNDgpH<2 500 ml glass or plastic 180 days
Additional Parameters? 42 2 2 EPA 100 and 300 4¢C 500 ml glass or plastic 24 hours (Cr6+)
series 28 days
Significant Constituents 42 2 2 To be determined after the first sampling




TABLE F-3

SAMPLING SUMMARY
GROUND WATER

Explanation:

dup = duplicate
TB = trip blank
FB = field blank
BTXE = benzene, toluene, xylene, and ethylbenzene
TPH = total petroleum hydrocarbons
VOA = volatile organic analysis
SYA = semi-volatile organic analysis
¢ = per day
NS = not specified within the regulated methodology
Notes:
1. The metals with their test methods are calcium {(EPA 215.1), iron (EPA 236.1), magnesium (EPA 242.1), manganese (EPA 243.1), potassium (EPA 258.1),
sodium (EPA 273.1), lead (EPA 239.1), and total chromium (EPA 218.1).
2.

Additional parameters are chloride (EPA 300.0), nitrate (EPA 353.2), phosphate (EPA 365.1), silicate (EPA 370.1), sulfate (EPA 300.0), pH (EPA 150.1),
specific conductance (EPA 120.1), and hexavalent chromium (Standard Method 312B}.

3. The Skinner List is included as Table 9,

4. The Targeted Representative Parameter List is included as Table 10 in the work plan.
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4'} P - Chain of Custody

2425 Now Holland Pik .
ike, Lancaster, PA 17001 = 717/658-2304 Lancastar Laboratories Sampla Numbar

Sample Type:

Client: P.G. No.: . : HZ Hazardous
SO Soil
Work Order No.: Projact Nama: PW Poltable Water
GwW Ground Water
Submil Report 10: ' FSC: sw Surface Waler
ww Wasle Water
Sampler: _ , Prejact Location: Analyses SL Sludge
G | G | Number PN
Field sample number / ' ORI e
sampla identification Date Tima BI;' a Containers / o @
(Tolal) o Aemarks:
Sampia Sample
Relinquished by: Date Time Recaeived by: Date Time Reason for Transler
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Projece
Sice Location

Auditor

QUALITY ASSURANCE

AUDIT CHEC

KLIST

Project Manager

Oate

Question

Yes.

Commant/Documentation 7

1.
2

4.

S.
6.

10.

11

FIELD:
Was an on-site safety officer uppointed?
Did site personnel receive a copy of the

site specific sampling and analytical plan
in a timely manner to allow for sufficient

_ review?

Are copies availadle in the fleld during
sampling? |

:u & briefing held off-site, Defors any
te work was degun to uaint
with sampling oqdpmm?ulcnm

wmu- and review safety proce-
Do flaid pcﬂonncl have & fleld notebook?
Are the site survey grid stakes present®
Are the number and loeation of samples
collected following procedures as specified

inhnt!:. site specifie sampling and analytical
plan?

Are samples libeled as descrided In
the POPY

"

Are samples being colleatad following the
procedures smpecified in the POP?

Was a chain of custody form fllled out for
all samples collected?

Are samples peeserved a3 pecified in
Appendiz Aof the POP?

LT
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%DAMES & MOORE
A PROFERSIONAL LOMITED PARTNERSHIP

CORRECTIVE ACTION REQUEST

FIGURE 4

APPENDIX F

NUMBER DATE

TO
YOU ARE HEREBY REQUESTED TO TAKE CORRECTIVE ACTIONS INDICATED BELOW AND AS
OTHERWISE DETERMINED BY YOU (A) TO RESOLVE THE NOTED CONDITION AND (B) TO
PREVENT IT FROM RECURRING. YOUR WRITTEN RESPONSE IS TO BE RETURNED TO THE
PROJECT QUALITY ASSURANCE MANAGER BY

CONDITION

REFERENCE DOCUMENTS

RECOMMENDED CORRECTIVE ACTION

ORIGINATOR DATE APPROVAL DATE APPROVAL DATE

RESPONSE

CAUSE OF CONDITION

CORRECTIVE ACTION

(A) RESOLUTION

i,“ Qﬂh'a“ 42

(B1) PREVENTION

(B2) AFFECTED DOCUMENTS

SIGNITURE DATE

Q.A. FOLLOW-UP
CORRECTIVE ACTION VERIFIED: BY DATE
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1.0 INTRODUCTION

This Data Management Plan presents a program for
systematically managing information acquired during the RCRA
Facilities Investigation (RFI) to be conducted at the Chevron
Refinery. This plan describes project organization and
procedures for tracking information, documents for recording
measurements and observations in the field, and the data base
management system to be employed. In addition, data reduction
aspects of the project are discussed, and exhibits of the
anticipated data presentation formats to be used for both raw
data and conclusions are addressed.

: The Data Management Plan has been designed to satisfy
the following objectives:

1) 1Identify and establish data documentation materials
and procedures for the RFI.

2) Develop and establish project file procedures to allow
collection and tracking of all anticipated project
documents and records.

3) Delineate project-related progress reporting
procedures and deliverable documents.

4) Discuss the data base management system that will be
employed.

5) Provide anticipated formats to be used to present raw
data and conclusions of the RFI.

2.0 DATA DOCUMENTATICON AND PROCEDURES

There are four major categories of data that will be
generated in the course of the RCRA Facilities Investigation at
the Chevron Refinery in Philadelphia, Pennsylvania. They are
as follows:

o) Field samples and analytical results

- 8Soil (geologic and geotechnical), air samples,
ground water, chain of custodies, and unique
identifiers

- Laboratory data, including laboratory identifiers,
analytical methodologies, analytical results,
detection limits, and exceptions




o) Field data
- Field records and observations, including sampling
identifiers, geclogic, spatial, geotechnical
characteristics, and field methods and procedures
for samples collected
0 Documents
- Contracts, reports, field log books, etc.

o Communications

- Records of telephone conversations, letters,
facsimile transmissions, memoranda, meeting notes,
etc.

2.1 PROJECT DATA FLOW

The four categories of data will be handled by four
primary organizations: Chevron, EPA, and Dames & Moore and its
subcontractors. Each of these organizations will act as one
mode in the data flow network. Data handling will be
accomplished as follows:

0 Dames & Moore and its subcontractors:

Will collect field samples and submit them to a
laboratory for analysis, and will record all field
data. The data will include all geologic,
geotechnical, and procedural notes regarding samples
collected and conditions observed in the field.
Unique identifiers will be assigned to all samples
collected in  the field, and chain of custody
documentation forms will be completed for all samples
shipped from the site for analysis.

Will analyze results from a laboratory to be selected
in the future. These data will be consolidated with
the field data, and the combined input will be
utilized for analysis of contaminant presence.

Will develop and maintain computer data bases to
catalog all documents and correspondence that pertain
to the project. This information will be stored in
project-specific filing cabinets.

Will provide output in the form of graphics, tabular
summaries of the data and calculations, and finished
reports to Chevron.

0 Chevron:

Will accept data input in the form of draft and final
reports.




o USEPA:

Will be provided with access to all hard-copy data
files and reports.

2.2 DATA MANAGEMENT ORGANIZATION

Dames & Moore has identified two separate position
titles that will have primary responsibility for managing
project data. The following provides a summary of the tasks
that those individuals will be responsible for:

1. Proj Man r - Has overall responsibility for all
observations and information gathered as part of field
investigational work and will oversee proper

collection and recording of data, subcontractors' work
in the RFI, and provide the first review of all data
collected in the field for completeness.

2. Quality Assurance Qfficer - Responsible for

supervising the validation of field and 1laboratory
measurements as described in the DCQAP, and will
ensure procedural compliance with all approved plans.

2.3 PROJECT DOCUMENTATION MATERIALS

Standardized project forms and formats have been
developed for the collection of field data and observations,
recording of 1laboratory information, and routine project
communications. Laboratory data will be reported in the
Contract Laboratory Protocol format where it is applicable.
Routine project communications will be documented on
standardized forms for telephone communications, ©project
memoranda, and regular reporting to Chevron.

Each plan or procedural document generated as part of
the RFI will include a document information block to indicate
the revision number, the date of the most current revision, and
the total number o¢f pages in each document section. This
document block will appear at the top of each document page and
will appear follows:

Plan/Document Name Section No.

Chevron Facility : Revision No.
Date:
Page: of

A signature page to record reviews, approvals, and
distribution of numbered control copies will ensure the control
of the RFI documents. Each of the plans will be reviewed and
approved by the Dames & Moore Project Director, Project
Manager, and Quality Assurance OQfficer. As appropriate for
individual plans, additional individuals will be required to
review and sign the document approval page.




3.0 PROJECT FILES

The project files will be used to store and maintain
all documents pertaining to the project including reports,
data, field -logs, communications, diagrams, and notes. The
project files will be maintained at Dames & Moore's
Philadelphia Regional office.

4.0 DATA RECORD
4.1 DATA RECORD REQUIREMENTS

A data record for information collected during the RFI
will be developed to provide all information needed to
subsequently analyze and assess the results of the field and
laboratory work. Data records require consistent labeling and
recording of field observations to facilitate future data
reduction and analysis. This is necessary to eliminate the
need for speculation concerning the quality of observations and
establish the influence of environmental factors on an ultimate
result. The following requirements will be met by the
laboratory data record: .

Unique sample code

Sampling location and sample type
Sampling date and time

Laboratory analysis ID number

Sampling or field measurement of raw data
Laboratory analysis identification number
Property or component measured

Results of analysis {(concentration)
Detection limit

Reporting units
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All data collected during the investigation will need
to be accounted for and reported to the agency, including
suspected outliers or samples contaminated by improper
collection, preservation, or storage procedures. Data that are
invalidated during the quality control assessment will be
marked as such, and will include explanations of the reasons
for data invalidation. These values will be flagged in summary
tables. )

In addition to the above, certain field information
will be recorded on standardized field data collection forms to
document procedures used, and the prevailing conditions during
the time of the sampling. This information includes:

1. Name of sampler

2. Date and time of sampling

3. Sample type (soil, sediment, surface water, ground
water, air) .

4. Sampling location description and purpose of sampling

5. Sampling method, sample containers and preservative

used




6. Number and volume of samples taken

7. Sample identification numbers

8. Amount purged for ground water monitoring well
sampling (if applicable)

9. FielB® observations (prevailing weather conditions and
other relevant factors that might influence sample

integrity)

10. Field measurements conducted such as pH, EC, and
temperature

11. Name and signature of person responsible for
observation

In addition to the above information, unusual
conditions encountered during sampling will also be described
to allow interpretation of potentially erroneous data at a
later date.

4.2 SAMPLE CODE

4.2.1 Sample Code Requirements

Each sample collected as part of this investigation
will be assigned a unique identification number. These
identification numbers will be assigned prior to the
commencement of any field explorations. Sample codes will

contain the following components:

1. Sample media [vapor phase or air, surface soil,
subsurface so0il (1 digit)]

2. Sample point location number (5 digits)

3. Identification numbers to indicate sample number or
the collection of replicate samples, field blanks, and
other quality control samples (2 digits)

The coding sequence must be strictly adhered to on the
sample labels and chain of custody forms to ensure proper entry
into all data management systems.

4.2,1.1 Sample Media
The sample media will appear as the initial sample

code designation. This single-digit code will employ 1letter
designations to define the media as follows:

S - Surface sample

B - Subsurface boring sample
V - Soil gas sample

W - Ground water sample

4.2.1.2 Sample Location

The sample 1location will be designated by five
digits. The location number will be assigned as part of the
investigations of each media prior to commencement of the
work. All of the spaces must be completed in the sample
sequence.




4.2,1.3 Identification Number

The two-digit sample identification number will be
used to define the sample in terms of the precise location
within the sample location or to define the sample as a field
quality control sample. The identification number in regard to
sample depth, where applicable, will be assigned by the field

personnel and will be clearly defined in the field workers®

field records.

Quality control samples will be assigned in the
identification numbers so that they exist as blind samples to
the laboratory. The identification will be assigned by the
field personnel and will be clearly defined in the field
workers' field records. For field duplicates, the same sample
location number will be assigned with a unique identification
number. Field blanks will be collected adjacent to the sample
location believed to be the most contaminated based on previous
investigations or field measurements. The sample location
number will be the same 1location number as the collected
sample. A unique identification number will then be assigned
to designate the field blank. The trip blank may be assigred
any sample location number that was sampled that day and that
the trip blank was present. Again, a unique identification
number will be assigned.

4.2.1.4 Code Sequence and Recording

The media, sample 1location, and unique identification
number will be expressed in the following sequence:

Media Sample Location ID No.

The sample code will appear as noted above on all
sample containers and any chain of custody forms that will
accompany the samples for laboratory analysis. Each space will
be filled in completely and no dashes will be used to separate
the media, sample location, and identification numbers.

4.3 DATA REDUCTION

: . Data <collected during the RFI will be reported
according to accepted practices of quality assurance, as
outlined in the Data Collection Quality Assurance Plan
(DCQAP). All information collected during the study will be
tracked. Data that fail one or more quality criteria will be
qualified and used to the extent feasible bhased on the nature
of qualifications, and the effect the gqualifications will have
on ultimate reliability. Primary considerations in data
reduction include the following:

1, Treatment of replicate measurements
2. TIdentification of outlier values -
3. Reporting of results determined to be below detection

limits.




. The specific field data reduction during the RFI Work
Plan implementation is outlined below.

Evaluated D3ata Data Data
Media: 1 ion: R ing: Pr n ion:
air moni- direct reads/ log in field records stored in
toring/ direct read notebook/ filesData presented
soil gas GC print out in tabular form
with GC printout
surface observation log in field records stored
sample notebook in file
subsurface observation logged in field boring logs pre-
soil notebook sented in report
ground observation/ log in field records stored in
water direct read notebook file

4.3.1 Replicates

As part of the proposed QA/QC program for sampling
operations, random replicate samples will be collected for
analysis, as described in the DCQAP. Prior to the creation of
summary data tabulations, including graphics presentations, all
replicate analytical results will be statistically averaged and
the resulting average value will be included in the summary
data set as one value. This treatment of replicate values is
intended to 1limit statistical bias in the summary data set.
Acceptance criteria for replicate values are +/- 20%.

4.3.2 Qutljers

Outliers, those data points that are believed to be
inconsistent with actual conditions, will be identified during
the QA/QC review of the data collected during the RFI., As
these values are discovered, attempts will be made to determine
the cause of the inconsistency within the data set. Common
causes of outlier values are entry errors, errors in sampling
or contamination of sampling equipment, and actual, but
extreme, conditions. Entry errors will be identified by
comparison of field logs, chain of custody documents, and raw
laboratory reports, Errors in sampling procedure or
contaminated sampling equipment will 1likely result in several
corrupt data values, or may be identified through comparison of
replicate samples, which will help to identify extreme values.

Analytical data stored in the data base will be
periodically reviewed utilizing the “"confidence interval”
technique as a means of identifying statistical outlier values,
and as an aid in validating the results obtained.




In cases where the cause of the outlier value can be
identified, and the data can reasonably be adjusted to correct
for the error (e.g., entry errors and calibration errors),
appropriate corrections will be made in the summary tabulations
to reflect the true data value, and these values will be
flagged as "Adjusted Outliers" in the footnotes of the table.
In cases where the cause of the outlier value cannot be
determined, the values will be flagged as ®“QOutlier Error"” in
the footnotes of the table, and they will be omitted from
summary calculations. OQutlier values will always be included
in the raw data tabulations, in their originally reported form,
and will be flagged simply as "Outlier™ in the footnotes of the
table.

4.3.3 Values Below Detectable Limits

Analytical results that are reported to be below the
limits of detection of the specified analytical method will be
reported numerically (e.g., "«<X.XX") where X.XX will be a
numerical representation of the 1limit of detection of the
methodology employed for the analysis, This format will be
used in all data tabulations, and these values will be omitted
from any summary calculations.

5.0 DATA BASE MANAGEMENT

Analytical and significant field data collected during
the RFI will be entered, stored, and evaluated using
computerized data bases. The principal intent of the system
will be to provide rapid access to the results of the field
investigations, and to allow evaluations and comparisons to be
made from a variety of references.

5.1 FIELD DATA

Information concerning conditions and features
observed during the field investigation will be recorded in
daily logs by the field personnel. Copies of these logs will
be provided to data management personnel on a weekly basis, and
suitable data will be extracted and entered into the data base
system. These data will include sample identifiers, sampling
methodologies, conditions during sampling, and sampler
identification information. The data will be merged in the
data base with analytical results obtained from the laboratory
to create a unified data set describing the results of the
investigations. Original 1log books will be 1logged into the
project files as they are filled, and will be maintained for
future comparison and QA/QC review.




5.2 ANALYTICAL DATA

Analytical data will be reported by the laboratory in
one format, hard-copy reports. The hard-copy reports will be
logged into and maintained in the project files for future
comparison and QA/QC review,

Surmmary tables, graphs, and maps will be used to
present the results of overall SWMU characterizations. These
tables may provide statistical summaries (e.g., minima, mean,
and maxima) of the analytical data for specific SWMUs or the
entire site, and may be summarized by analyte classifications,
strata, media, or sampling event. Example column headings for
summary tables follow: ;

o Analyte Class: metals, volatiles, semivolatiles, etc.
o] Specific Compound: 2Zn, Cu, Pb, Fe, etc., for metals

o Units: units of measure specified for the analytical
results

0 No. Samples: the total number of analyses performed
for the indicated analyte, at the specified location

o No. Detections: the total number of results reported
above the detection limit

o) Minimum: the reported minimum concentration from the
described analysis set

o Average: the arithmetic mean concentration from the
described analysis set

o Maximum: the reported maximum concentration from the
described analysis set

o] Location of Maximum Concentration: the geographic or
geologic location of the specified maximum
concentration

o] Salécted ARAR, Concentration, Type: the regulatory
guideline or 1limit wused for comparison, and the
issuing agency

o Number of Exceedances: the total number of analy;igal
results in excess of the requlatory guideline or limit

o] Relative Mobility: will be specified for apa}ytes
reported in excess of regulatory guidelines or limits

9




6.0 REPORTING

Periodic reports will be provided to Chevron and the

EPA during the course of the project. These reports may
include:
1. Description and estimate of the percentage of the RFI

WO uUl bWk

Facilities Investigation, a report presenting the results of
investigation will be submitted to EPA and PADER.

EPA by telephone and followed by a report within 24 hours. 2li
communications will detail the nature of the situation, the
proposed corrective measure, and the rationale for the proposed

completed

Summaries of all findings

Work completed in the previous month

Work in progress

Projected work for the next period
Out-of-scope work performed and justification
Problems encountered and corrective actions
Personnel changes during the reporting period
Summary of all communications with EPA

Within 515 days after written approval of the RCRA

Emergency and priority situations will be reported to

measure.

Completed draft task reports will be submitted as they
are completed. Draft and final RFI reports incorporating the
results of all previous reports will also be submitted as

required by the Permit. The final report will be sufficiently
detailed to allow decisions to be made regarding the need for
additional investigation.

7550R
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1.0 PURPOSE

The purpose of this Health and Safety Plan is to
assign responsibilities, establish personnel protection
standards and mandatory safety practices and procedures, and
provide for contingencies that may arise while operations are
being conducted at the Chevron Refinery in Philadelphia,
Pennsylvania.

2.0 APPLICABILITY

The provisions of the Health and Safety Plan are

-mandatory for all on-site Dames & Moore employees and Dames &

Moore subcontractors engaged in on-site operations who will be
exposed or have the potential to be exposed to on-site
hazardous substances.

Dames & Moore policy states that Dames & Moore
subcontractors shall provide a Health and Safety Plan for their
employees to cover any exposure to hazardous materials and
shall complete all work in accordance with that plan. The
subcontractor may choose to use Dames & Moore's Health and
Safety Plan as a guide in developing his own plan, or he may
choose to adopt, in full, Dames & Moore's plan. In either
case, the subcontractor shall hold Dames & Moore harmless from,
and indemnify Dames & Moore against, all liability in the case
of any injury. Dames & Moore reserves the right to review and
approve the subcontractors - plan at any time. All
subcontractor's will, at a minimum, follow all provisions of
the Dames & Moore Health and Safety Plan.

Inadequate health and safety precautions on the part
of the subcontractor or the belief that the subcontractor's
personnel are or may be exposed to an immediate health hazard,
can be the cause for Dames & Moore to suspend the
subcontractor's site work, and ask the subcontractor's
personnel to evacuate the hazard area.

Dames & Moore's subcontractor will be responsible for
operating in accordance with current Occupational Safety and
Health Administration (OSHA) regulations contained in 29 CFR
part 1910.120 - hazardous waste operations and emergency
response. These regulations include the following provisions
for employees exposed to hazardous substances, health hazards,
or safety hazards: training as described in 120(e); medical
surveillance as described in 120(f); and personal protection
equipment as described in 120(g). :

3.0 SITE DESCRIPTION

3.1 GENERAL INFORMATION
Site: Chevron Refinery, Philadelphia, Pennsylvania.

Job No.: 16000-230
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Objectives: To perform a RCRA Facilities Investigation,
performing soil gas surveys, surface soil
sampling, so0il borings, and monitoring well
installation and ground water sampling.

Proposed Date of Activities: July 1990 through November 1991

Background Review of th ite: Preliminary: Complete:__ X

Documentation/Summary: Overall Hazards: Serious:
Moderate:;_ X
Low:
Unknown:

3.2 SITE HISTORY

Historical reports of refinery operations indicate
waste disposal at several locations. Ongoing assessment/
recovery operations indicate free product on the water table.
In some areas, tank bottoms were dispersed in diked areas
around storage tanks. Separator sludge and phosphoric acid
catalysts were placed in waste disposal sites.

The site histories for each of the SWMUs to be
addressed is further discussed in the following sections.

3.2.1 HNorthwestern Fill Area

The Northwestern Fill Area contains SWMU Nos. 87, 88,
and 89, and is designated as a buried lead sludge area.
Cooling tower sludges and oily tank bottoms are believed to
have been occasionally placed behind the cooling towers by the
bulkhead. The precise placement and types of waste are not
known. Floating petroleum hydrocarbons have been observed in
two wells throughout this area. No analysis has been performed.

3.2.2 Storage Tank Areas

- This area includes SWMU Nos. 90, 91, 92, 93, 94, and
95. Petroleum products were stored in these tanks. Leaded
sludges (K052) from tank bottoms were periodically removed from
the tanks (approximately once every 10 years). The sludges
were disposed of in areas near the tank cleanout ports by being
placed directly on the ground or in shallow excavations
approximately 2 to 4 feet in depth. The units began receiving
waste 1in approximately 1960. This manner of tank sludge
disposal was discontinued in January 1983. The disposal areas
near the tank cleancut ports alsc may have received oily
solids, API separator sludge, and spent catalysts. Lead has
been detected in soil samples ranging from 15 ppm to 17,000
ppm, extending to a depth of more than 2 feet.

2
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3.2.3 Bulkhead Seepage Area

This area includes SWMU No. 101. No waste disposal
activities are known to have occurred in this area. This area
contains several potential sources of leakage, including barge
and train loading facilities, and underground pipeways. Minor
seepage, if present, may include No. 2 o0il, jet fuel, lube oil,
and/or gasoline. A slurry wall with an 0il recovery system and
an o0il recovery trench have been installed in this area, at
separate locations. No soil sample data was available for this
area; however, floating petroleum hydrocarbons have been
observed on ground water.

3.3 DAMES & MOORE ACTIVITIES

Dames & Moore's on-site activities will include the
identification and quantification of compounds present in soils
and ground water within and around selected sclid waste
management units in the main plant area. Specific site
activities are disgcussed in the Work Plan, Section 4. General
site work is reviewed below, with relation to the three SWMU
categories.

3.3.1 Northwestern Fill Area

A total of 15 soil borings will be drilled, two soil
gas surveys will be conducted at SWMU Nos. 88 and 89, and five
monitoring wells will be installed in this area.

3.3.2 BStorage Tank Area

At the Storage Tank Area, approximately 166 borings,
18 monitoring wells, and 10 well points will be installed.

3.3.3 Bulkhead Seepaqe Area

To characterize this area, water samples from 4
monitoring wells will be collected and 10 well points will be
installed to evaluate the presence of floating hydrocarbons.

3.4 FACILITY DESCRIPTION

Waste Types: Liquid X Sclid X Sludge X Gas
Characteristics: Corrosive X Ignitable X
Radioactive

Volatile X Toxic X Reactive

Unknown
Status: (active, inactive, unknown) active

3
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3.5 HAZARD EVALUATION

Based on Dames & Moore's initial background search,
the suspected contaminants to ground water are: benzene,
ethylbenzene, toluene, and xylenes in low ppm concentrations.
Suspected contaminants to the soil are lead and tetraethyl lead
(TEL).

The exposure limits, recognition qualities, acute and
chronic effects, and first aid treatment for these contaminants
are presented in Table 1 and 2.

The main routes of exposure associated with the volatile
organic compounds are via skin contact or inhalation of
vapors. The main routes of exposure associated with metals are
inhalation and ingestion of contaminated dusts. Therefore, a
minimum of Level D+ protection is recommended to perform work
on site with the potential to upgrade to Level B. If the
organic vapors exceed the established action levels (see Table
3), the area will be evacuated, and the site conditions and
respiratory protection will be reassessed prior to continuation

of field activities. If dry or dusty conditions exist,
implement dust suppression methods. If dry or dusty conditions
continue, upgrade to Level B protection. Tables 3 and 4

provide hazard monitoring methods, action levels, and
protective equipment required for on-site activities.

Standard Safe Work Practices employed by Dames & Moore

are listed in Appendix B, and must be adhered to at all times.

Entry 1into the site area will be coordinated with the
appropriate site contacts.

4.0 DAMES & MOORE MONITORING REQUIREMENTS

Table 3 presents the monitoring requirements, while
Table 4 presents the required protective equipment for this
Health and Safety Plan.

4,1 EMERGENCY CONTACTS AND PROCEDURES
Should any situation or unplanned occurrence require

emergency services, the following personnel and agencies should
be contacted:
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Contact Person or Agency Telephone

Chevron Contact Mike Manigly 215-339-7466
D&M Project Manager Bruce Amig 215-657-5000
‘D&M MPIC ' Roger D. Moose 215-657-5000
Firmwide H&S Director Gary Kreiger 303-294-9100
D&M Regional Health
& Safety Manager Kathy Sova (office) 201-272-8300
Office Safety Coordinator Tom Whitman 215-657-5000
Police Philadelphia 911
Fire Philadelphia 911
Ambulance Philadelphia 911
Hospital Methodist Hospital 215-952-9000
Medical Surveillance Jefferson Medical Center 215-955-8381
4.2 LOCATION OF SITE RESQURCES (for emergency use)
Water Supply: Security Building, and at drilling
location (supplied by Dames & Moore or
subcontractor).
Telephoner Securlty Gate at Lanier and Pennypack and
in lobby of Security Building
4.3 EMERGENCY ROUTE TO HOSPITAL
Directions to the nearest hospital are as follows:
o From the Gate 24 entrancesexit of Chevron's refinery,
turn right (south) onto Lanier Avenue.
o} Turn left under bridge and exit onto Penrose Avenue
(Route 2913,
o] Penrose Avenue will become Moyamensing Avenue.
o At the Broad Street intersection, turn left (north)
onto Broad Street.
o] The Methodist Hospital is the third city block on the
right-hand (east) side.
4.4 ADDITIONAL ARTICLES TO BE TAKEN INTO FIELD

1. First Aid Kit

2. Disposable Eye Wash (1 liter or more)
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5.0 SITE SAFETY WORK PLAN

5.1 MONITORING

5.1.1 Monitoring Requiremen

The ©Site 8Safety Officer (SSO) will conduct air
monitoring for the hazards presented in Table 1. Equipment
necessary for air monitoring at this site consists of an
Organic Vapor Analyzer (OVA), detector tubes (benzene), a
particulate meter, and an explosimeter., The type of monitoring
instruments specified by the hazard and the action levels to
upgrade personal protection are shown on Table 3. All
monitoring equipment shall be maintained following procedures
outlined in the owner's manual for the specified monitoring
equipment.

5.1.2 Monitoring Schedule

5.1.2.1 Instrument Calibration

All applicable instruments shall be calibrated daily.
Readings shall be recorded on the Instrument Calibration
Check-Out Sheet provided in Appendix F. -

5.1.2.2 Background Readings

Before any field activities commence, background
levels at the site will be monitored and noted on the Air
Monitoring Forms in Appendix F. Daily background readings
shall be taken away from areas of potential contamination in
order to obtain accurate results.
5.1.2.3 Air Monitoring Frequency

All site readings may be noted on the Air Monitoring

Form pfovided in Appendix F, with the date, time, weather

conditions, wind direction and speed, if possible, and location
where the background level was recorded.

The following schedule should be followed for air
monitoring activities as specified for each monitoring method.

Air Monitorin

Equipment Monitoring Fr n

OvVA Monitor every 15 minutes
Explosimeter | Monitor every 30 minutes
betector Tubes . ' As per Table 3
Particulate Meter Continuously during drilling
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5.2 LEVELS OF PROTECTION

_ A minimum of Level D+ protection is needed to perform
work on-site.

5.3 RESPIRATORY PROTECTIQN

Sampling and drilling activities associated with
contaminants listed in Table 1 will be initiated in Level D+,
with Level B capability. However, if organic vapors exceed 50
ppm {(as measured with the OVA), or exceed the action level for
the benzene detector tubes (1 ppm), upgrade to Level B
respiratory protection. If dry or dusty conditions exist, dust
control procedures will be implemented (wetting the soil). If
dry or dusty conditions persist, or airborn particulate
concentrations exceed 150 mg/m3, upgrade to Level B
protection.

All ambient air measurements taken 1in order to
evaluate personnel exposure will be taken within the
individuals' breathing zone and shall be fairly frequent or
constant for a duration of at least 30 seconds.

5.4 WORK LIMITATIONS

In general, field work will be conducted during
daylight hours only. At least two personnel (one must be a
Dames & Moore representative) will be in the field at all
times. The Dames & Moore Project Manager (PM) or Regional
Health and Safety Manager (RHSM) must grant special permission
for any field activities to be conducted beyond daylight

hours.., All Dames & Moore personnel working in the field have
completed the Dames & Moore Hazardous Material Sites Training
Course (or its equivalent). Additionally., all Dames & Moore

field personnel have been declared medically fit for duty and,
where respiratory protection 1is necessary, have been properly
trained, fit-tested and declared fit for respirator use. No
drilling activities shall take place unless the absence of
subsurface utility lines, or other buried metal objects, has
been confirmed.

5.5 FIELD PERSONNEL

The responsibilities of the - Project Manager, the
On-Site Safety Officer, and project personnel are 1listed in
Appendix D and must be adhered to at all times.

A work party consisting of the following persons will
perform the tasks:

Project Manager: Bruce C. Amig
Site Safety Officer: Laurie D. Hall

The work party was briefed on the contents of this
Health and Safety Plan at Dames & Moore's Philadelphia office
in April, 1990.
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5.6 HEAT STRESS/COLD STRESS

If on-site activities are conducted during extreme

weather conditions, procedures for minimizing heat stress/cold
stress will be followed.

6.0 DECONTAMINATION PROCEDURES

6.1 GENERAL

outlined
1.

2.

Personnel should follow the decontamination procedures
below for Level D+ personnel protection:

locate a decontamination area;

establish a personnel decontamination station consisting
of a basin with scapy water, a rinse basin with plain
water, and a can with a plastic bag;

wash and rinse boots;

remove outside gloves and discard in plastic bag;

remove disposable suit and discard in plastic bag;

upon leaving the contamination area, all personnel will
proceed through the appropriate Contamination Reduction

Sequence as described above;

All protection gear should be left on-site during lunch
break following decontamination procedures.

The maximum decontamination layout for Level B is shown

on Figure 6-1, and a description is given below.

6.2 MAXIMUM MEASURES FOR LEVEL B_DECONTAMINATION

Station 1: Segregated Equipment Drop

Deposit equipment used on-site (tools, sampling
devices and container, monitoring instruments, radios,
clipboards, etc.) on plastic drop cloths or  in
different containers with plastic liners. Segregation
at the drop reduces the probability of
cross—-contamination. During hot weather operations, a
cool-down station may be set up within this area.

Station 2: Boot Cover and Glove Wash

Scrub outer boot covers and gloves with decon solution
or detergent and water.
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Station

Station

Station

Station

Station

‘Station

Station

Station

Station

Station

10:

11:

12:

Boot Cover and Glove Rinse

Rinse off decon solution from Station 2 using copious
amounts of water.

Tape Removal

Remove tape around boots and gloves and deposit in
container with plastic liner.

Boot Cover Removal

Remove Dboot covers and deposit in containers with
plastic liner.

Outer Glove Removal

Remove outer gloves and deposit in container with
plastic liner.

Suit and Boot Wash

Wash splash suit, gloves, SCBA and safety boots.
Scrub with long-handle scrub brush and decon
solution, Wrap SCBA regulator with plastic to keep
out water. Wash backpack assembly with sponges.

Suit _and Boot, SCBA and Glove Rinse

Rinse off decon solution using water. Repeat as many
times as necessary.

SCBA Tank Change

If worker leaves exclusion zone to change SCBA Tank,
this is the last step in the decontamination
procedure. Worker's tank 1is exchanged, new outer
gloves and boot' covers donned, joints taped, and
worker returns to duty.

Safety Boot Removal

Remove safety boots and deposit in container with
plastic liner.

SCBA Backpack Removal

While still wearing facepiece, remove backpack and
place on table. Disconnect hose from regulator valve.

Splash Suit Removal

With assistance of helper, remove splash suit.
Deposit in container with plastic liner.
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Station 13: Inner Glove Wash

Wash inner gloves with water.
Station 14: Inner Glove Rinse

Rinse inner gloves with decon solution.
Station 15: SCBA Face Piece Removal

Remove SCBA face piece. Deposit in container with
plastic liner. Avoid touching face with fingers.

Station 16: Inner Glove Removal
Remove inner gloves and deposit in lined container.

Station 17: Inner Clothing Removal

Remove clothing soaked with perspiration and place in
lined container. Do not wear inner clothing off-site
since there is a possibility that small amounts of
contaminants might have been transferred in remowving
the disposable coveralls.

Station 18: Field Wash

Shower if highly toxic, skin-corrosive, or
skin-adsorbably materials are known or suspected to
be present. Wash hands and face if shower is not
available.

Station 19: Redress
Put on clean clothes.
Minimal Decontamination

Less extensive procedures for decontamination can be
subsequently or initially established when the type and degree of
contamination become known or the potential for transfer is judged
to be minimal, These procedures generally involve one or two
washdowns only. :

Closure of the Personnel Decontamination Station

All disposable clothing and plastic sheeting used during
the operation should be double-bagged and contained on-site or
removed to an approved off-site disposal facility. Decon and
rinse solution can be contained on-site or removed to an approved
disposal facility. Reusable rubber c¢lothing should be dried and
prepared for future use. (If gross contamination had occurred,

- additional decontamination of these items may be required.) All

wash tubs, pail containers, etc., should be thoroughly washed,
rinsed, and dried prior to removal from the site.

10




7.0 EQRMS
The following forms are located in Appendix F:

Plan Acceptance Form

Plan Feedback Form

Accident Report Form

Exposure History Form (to be completed by PM only)
Calibration Check Sheet

Air Monitoring Form

Contractor Statement of Compliance

The Plan Acceptance Form should be filled out by all
employees working the site. The Plan Feedback Form should be
filled out by the Site Safety Officer and any other on-site
employee who wishes to f£ill one out. The Accident Report Form
should be filled out by the Project Manager in the event that an
accident occurs.

ALL COMPLETED FORMS SHOULD BE  RETURNED TO THE
PHILADELPHIA OFFICE SAFETY CQORDINATOR.

7555R
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Compound

Ethyl benzene

Benzene

Toluene

Kylengs (o~, m- and p—isomers)

Lead

{a)

(b)
(c)
(d)
()
(2)

[ e | ] [ R Yooy

TABLE 1

EXPOSURE LIMITS AND RECOGNITION QUALITIES

Exposure() 10LH(b)

Limit Level

(ppm (ppm

unless unless

otherwise otherwise

Al ! Odor
100(1)(2) 2,000 Aromatic
: 1ih (1y  2:000 Aromatic
=15 min STEL
5 ma 3

200(1} 2,000 Aromatic
00¢2) | —
100(1(2) 16,000 Aromatic
.05 mglm3(1) Variable Variable
0,15 mg/m3(2)

*OSHA Permissible Exposure Limit or American Conference of

Governmental Industrial H
Value.

ygienists (ACGIH) Threshold Limit

Immediately Dangerous to Life or Health Level

Lower Explosive Limit

Upper Explosive Limit

OSHA Time Weighted Average
ACGIH Time Weighted Average

STEL = Short-Term Exposure Limit (averaged over a 15-minute period)

NQTE:

The odor warnin

with

g concenrations given are generally odor thresholds

irritation thresholds given in parenthesis.

Odor

Warning Ionization
Concentration  LEL(C) yeL(d) Potential

{ppm) x. %

0.25-200 1.0 6.7 8.76

{200) _

1.5-6 1.3 7.1 9.25
0.17-40 1.3 7.1 8.82
Fatigue

(300-400)
1.8/1.1-3.7/ /YN es1/7 8.56/8.56/
0.47-6G.53(R) 8.44
-— Variable Variable -




Compound

Ethyibenzene

Benzene

Toluene

Xylenes {o-, m— and p-isomers)

Lead

Routes of Entey
Inhalation
Ingestion

Skin and/or
eye contact

Inhatation
In?ostion

Skin: Absorption
Skin and/or
eye contact

Inhalation
Ingestion

Skin Abserption
Skin and/or
eye contact

Inhalation
Ingestion

Skin Absorption
Skin and/or
eye contact

Inhalation
Ingestion

Skin and/or
eye contact

JABLE 2

ACUTE AND CHRONIC EFFECTS
AND FIRST AID TREATMENT

Eve Irritant
Yes
Yes
Yes

Genera) First-Aid Treatment (A first-aid kit will be

kept in the site vehicle.)

Eye Irrigate Immediately
(A portable eye-wash unit will
be kept in the site vehicle.)

Skin Soap Wash Promptly
Inhalation Move to fFresh Air
Ingestion Get Medical Attention

Acute Effects

—

Chronic Effects

Irritates mucous membranes,
headache, dermatitis, narcosis,
comna

Giddy, hadache, nausea,
staggered gait, fatigue

Fatigue, weakness, confusion,
euphoria, dilated pupils,
lacrimation

Dizziness, excitement, drowziqess,
incoordination, staggering gait

Lassitude, insomnia, eye grounds,
?a1Ior. abdominal pain, gingival
ead line

Eyes, upper respiratory system,
skin, CNS

Leukemia, potential human carcinogen,
blood, CNS, skin, bone marrow, eyes,
respiratory system

Central nervous system, liver
kidneys, skin

Central nervous system, bloed, liver,
liver, kidneys, eyes, GI tract

GI tract, CNS, kidneys, blood,
gingival tissue

e — et
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Hazard HMonitoripg Method

JABLE 3

HAZARD MONITORING METHOD, ACTION LEVELS,

AND PROTECTYIVE MEASURES

Action Leve)

Toxic Vapors OVA/PID (10.2 €V Yanp)
Benzena Datector Tubes
OVA/PID (10.2 EV lamp)

Benzene_gftector Tubes
OVA/PID (10.2 EV lamp)

Benzene Detector Tubes
Toxic Dust Visual Observation

Explosive

Explosimeter
Atmosphere

NOTES:

(DMeasurable Above Background
Based on Judgement of $S0
up to 50 ppm
and

<1 ppm

Measurable Above Background
Based on Judgement of $S0

50 ppm
and
<1 ppm

Heasurable Abave Background
Based on Judgement of SSO
’ >50 ppm

or
>1 ppm
Dry or dusty conditions

0-10% LEL

10-25% LEL
» 25% LEL

{1) The above action.levels are not solely based on the criteria for
selecting levels of protection by the 1984 EPA Standard Operating

Procedures, but also on the professional
of the On-Site Safety Officer (0550).

Super windy or dusty conditions exist.
down to try to wminimize the potential fo
taminated dust.

Judgement and experience

The area should be hosed
r the inhalation of con-

** If encountered in a boring hole or monitoring well, purge boring
or well with nitrogen until safe levels ( <10% LEL} are obtained.
If »25% LEL persists, abandon boring and evacuate area temporarily,
After at Jeast 1/2 hour, re-approach borehole from an upwind di-
‘rection while continuously monitoring well explosimeter. If levels

are still unsafe, backfill hole and abandon.

Protective Measures

Level O+ (see Table 4)

LEVEL B (see Table 4)

LEVEL B

LEVEL B {see Table 4)

Continue Drilling

**EVACUATE AREA
EXPLOSION HAZARD
NOTIFY PROJECT MANAGER

Monitoring Schedule

Continue drilling
Continuous monitoring/
every sample retrieved
Continue drilling

Continuous monitoring/
every sample retrieved

Continue monjtoring
every 10 minutes/

every sample retrieved.

Continuous monitoring
every sample retrieved
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TABLE 4

PROTECTIVE EQUIPMENT FOR ON-SITE ACTIVITIES

Protective Equipment

Hearing protection (foam
earplugs or earmuffs)(1)

Hard hat
Safety goggles
Chemical resistant coveralls

Steel toe/shank chemical
resistant boots

Inner latex glovés with outer
nitrile gloves

Activity Level
Soil sampling, soil gas survey, D+
menitoring well installation
B

(1) Optional during noise-intensive activities.

7612R

Self-contained breathing
apparatus (SCBA) or supplied
air system

Neoprene or nitrile outer
gloves with latex inner
gloves (3)

Neoprene or butyl rubber
outer boots with safety shoes
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PROCESS DECON PROCZDURES

MAXIMUM DECONTAMINATION LAYOUT

LEVEL B PROTECTION

EXCLUSION
Z0ONE

Quter Glove Tape

Removal

Removal

Glove Rinse

Bm‘Cov«
Glove Wash : 169
o Equipment
Drop

HOTLINE evmmm——

Tank Changs (9
and Redress - Boot Cover/
Quter Gioves

CONTAMINATION
REDUCTION
ZONE

Suit/Sefety Soot
Wash

Suit/SCBA/B8oot/Glove
Rinse

Safety Boot
Removal

SCBA Backpeck
Removel

Sotash Suit
Removai

laner Glove
Wash

Inner Glove
Rinw

Face Plecs
Removaei

Inner Glove
Removal

Inner Clothing
Removal

CONTAMINATION

Field
Waeh

Rm

Figure 3

CONTROL LINE

SUPPORT
ZONE
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APPENDIX A

CHEMICAL HAZARD EVALUATION

(Material Safety Data Sheets
are maintained in the
Office Safety Coordinator's files.)
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APPENDIX B

STANDARD SAFE WORK PRACTICES
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STANDARD SAFE WORK PRACTICES

GENERAL

1'

2.

3.

4.

5.

8.

Eating, drinking, chewing gum or tobacco and smoking are prohibited in the
contaminated or potentially contaminated area or where the possibility for
the transfer of contamination exists. :

- Avoid contact with potentially contaminated substances. Do not walk

through puddles, pools, mud, ete. Avoid, whenever possible, kneeling on
the ground, leaning or sitting on equipment or ground. Do not place
monitoring equipment on potentially contaminated surface (i.e. ground,
etct)- V

Prevent, to the extent possible, spillage. In the event that a spillage
occeurs, contain liquid, if possible.

Prevent splashing of contaminated materials.
All field erew members shall make use of their sense (all senses) to alert
them to potentially dangerous situations in which they should not become

involved (i.e. presence of strong, irritating or nauseating odors),

Field crew members shall be familiar with the physical characteristics of
investigations, including:-

Wind direction in relation to the ground zero area;

o
o  Accessibility to associates, equipment, vehicles;

0 Communications;

o  Hot Zone (areas of known or suspected contamination);
o Site access;

0

Nearest water sources.
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8.

The number of personnel and equipment in the contaminated area should
be minimized, but only to the extent consistent with workforce require-

.ments of safe site operation.

All wastes generated during D&M and/or subcontractor activities at the
site will be disposed of as directed by the PM.

2. DRILLING AND SAMPLING PROCEDURES

For all drilling and sampling activities, the following standard safety

procedures shall be employed:

1.

2.

3.

6.

All drilling and sampling equipmént shall be cleaned before proceeding to
the site.

At the drilling or sampling site, sampling equipment shall be cleaned after
each use.

‘Work in "eleaner" areas should be conducted first where practical.

The minimum number of personnel necessary to achieve the objectives
shall be within 25 feet of the drilling or sampling activity.

If emergency and back-up -subcontracted personnel are at the site, they
should remain 25 feet from the drilling or sampling activity, where
practical.

Exclusion zZones will be established within designated hot lines. Delineation
of- a hot line will reflect the interface between areas at or below a
perdetemined threshold contaminant concentation, based on available data
including the results of monitoring and chemical analyses, information
from site personnel regarding historical site activities, and general obser-
vations. This determination will be made by the PM in conjunction with
the OSSO and site personnel.




4.

3.

6.

8.

9.

BOAT SAFETY PRACTICES (LAGOON SAMPLING)

Two persons will man the sampling boat and an on-shore supervisor will be
Dresent at all times.

All field personnel shall wear life preservers.

The on-shore supervisor should be equipped with in-plant communieation in
case an accident requiring emergency services oceurs.

In-plant safety and medical personnel should have complete notifieation of
the boat sampling schedule and locations.

A tow line will be attached to the boat and maintained on land at all times
if practicable.

Boarding and unloading the sampling boat will be conducted from a dry and
stable loeation if praectible, without necessitating contact by personnel
with the contaminated waste water.

Personnel shall position themselves accordingly in the boat to maintain a
stable condition at all times (counter balancing bow and stern or port
starboard).

Sampling equipment should be drained thoroughly before bemg brought into
the boat.

It sampling equipment falls into the water, do not make any attempt to
retrieve it.

DRILLING IN A LANDFILL

1.

Specifie monitoring methods and protective equipment indicated in
Tables 3 and 4 should be utilized. Monitoring with detector tubes for H,yS,
HCN, and vinyl chloride shall be carried out. Monitoring for exposure to
CH shall be conducted as well.




2. Established clean area just outside of the landfill consisting of a decon-
tamination area and backup support health and safety and firefighting
equipment (fire extinguishers). This area wil] be continuously monitored by
the OSSO who will have visual contact with personnel in the landfill and
radio- contact with the plant. In addition, the 0SSO will be prepared to
enter the landfill in protection Level B protective gear in case of an
emergency.

3. Prior to the start of drilling a probe within the landfill, a protective steel
sheeting or blasting mat, about 20 feet by 10 feet will be placed over the
area to be probed. The probe will be drilled through a hole cut in the
center of the sheeting.

. 4, Appropriate emergency and backup subeontracted personnel should remain
25 feet from the drilling or sampling activity where practical.

4, Appropriate emergency and backup subeontracted personnel should remain
25 feet from the driling or sampling activity where practical.

3.  CONFINED SPACE ENTRY

All personnel will treat Confined Space Entry as a special hazard, and all
tanks, similar vessels and partially or entn-ely closed spaces shall be regarded as bemg

potentially dangerous.

Before entering a confined space, the 0SSO must see that the following is
adhered to:

L All mechanical apparatus such as agitators and pumps within the confined
space, which if activated could injure the worker, is locked out.

2, The atmosphere within the confined space is tested for oxygen (O )
deficiency and flammable gas or vapor, LEL, and the test results recorded.
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The area will be continuously vented to dissipate any vapors or gases (five
air changes are required). The percent O, and LEL will be redetermined
and recorded and upon reaching safe levels, as indicated on the meter, the
space may be entered. The area shall be continuously, positively (blow air
in) ventilated prior to and during entry. The following equipment will be
used in lieu of standard equipment,

A.  Flashlights, lanterns or alternating current (AC) or direct current
(DC) electric powered lighting which is approved for Class 1, Divi-
sion 1, Group C or D Atmosphere (explosion-proof).

B.  Hand tools constructed of non-sparking metal alloys.
Workers are provided and required to use protective equipment as follows:
A.  For worker entering confined space:

gloves

rubber steel toed boots

impermeable coveralls

safety harness with attached lifeline
escape packs

hard hat with safety glasses.

© 0o 0 0 0 o

B.  For worker observing operation:

hard hat

safety glasses or goggles

gloves

boots and safety shoes

impermeable coveralls

immediate access to self-contained breathing apparatus with full
face mask

immediate access to safety harness and lifeline

two-way radio for summoning assistance and emergency com-
munication. '

O O ¢ 0 © o




4.

D&M employees are not permitted to enter a eonfined space in which
levels in excess of acceptable standards (see exposure standard in Health
and Safety Plan) are present.

Air supply lines are inspected for leaks or cracks which could result in
breakage during use. Face mask respirators are checked for proper flow
rate. Two-way radios are tested to assure proper working order anrd
reception of signal transmitted. Safety harnesses and eye lines are
checked for proper integrity.

The permit should also contain the following information:

A. name of person entering the confined space
B. name of observer(s)

C. date and time of entry

D. reason for entry.

This permit will be prominently displayed in the area of the continued
space to be entered.

6. "BUDDY SYSTEM"

1.

All operations involving confined space entry will be performed by a team
of not less than two (2) persons with specific duties as follows: _

Person #1 — Securing of lifeline to winch or stationary object and entry
into confined space to perform necessary operations(s). Maintain com-
munication with Person #2.

Person #2 — Remain 6utside the confined space and observe and/or
communicate with Person #1 until the operation is complete and Perseon #1
has exited the confined space.

During the period in which the confined space operation is being per-
formed, Person #2 will be equipped with a full-face positive pressure
demand, self-contained breathing apparatus and safety harness with life-
line. '

Person #2 will tend to Person #1's lifeline during the entire operation.
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3.

Communications

Person #1 and Person #2 will communicate with each other during the
entire operation, if visual contact cannot be maintained. The following code
shall be used when utilizing the lifeline:

Person #2 to Person #1 Person #1 to Person #2
1 Pull - Are you okay? - 1Pull - TIam okay
2 Pulls - Advance 2 Pulls - [am going ahead

3 Pulls -~ Back out : 3 Pulls - Keep slack out of line
4 Pulls - Come out 4 Pulls - Send help
immediately

If Person #1 does not respond to the pull code, assume that there is trouble
and begin effecting emergency procedures.

Emergency Plan

It it becomes necessary to effect rescue efforts to remove a worker from a
confined space, the following procedures will be followed:

A. Person #2 will communicate via two-way radio to a base station and’
request assistance. The following information will be given:

1. Location
2.  Bring emergency oxygen supply and first-aid kit.

3.  Bring self-contained air supply with full face mask, safety
harness, and lifeline.

4.  Call for professional medical assistance.

BEFORE BEGINNING RESCUE, CONFIRM THAT COMMUNICATION
WAS RECEIVED AS TRANSMITTED AND THAT ASSISTANCE IS
FORECOMING.




B. If Person #1's lifeline is secured to a winch, begin hauling Per-
son #1 out of the confined space. This procedure must be performed
at speed that will not further injure Person #1.

C. _ If the lifeline is not secured to a winch, Person #2 will secure lifeline
and enter the continued space, wearing SCBA.

ALWAYS SUMMON ASSISTANCE BEFORE BEGINNING A RESCUE
ATTEMPT.

Re@rting

Upon completion of the confined space entry operation, the permit should
be completed indicating the amount of time the worker or workers were

- inside the confined space. This report (permit) is sent to RHSM.
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CONTACTS AND PROCEDURES

1. CONTACTS

Shotild any situation of unplanned occurrence require outside or support
services, the appropriate contacts should be made. The list of appropriate contacts is
listed in Section 4 of the Health and Safety Plan.

2. PROCEDURES

In the event that an emergency develops on-site, the procedures deline-
ated herein are to be immediately followed. Emergency conditions are considered to
exist if:

o Any member of the field crew is involved in an aceident or experiences.any
adverse effects or symptoms of exposure while on-site; or

o A condition is disgovered that suggests the existence of a situation more
hazardous than anticipated.

The following emergeney procedures should be followed:

A.  Personnel on-site should use the "buddy system" (pairs). Buddies should
pré-mange hand signals or other means of emergency signals for com-
munijcation in case of lack of radios or radio breakdown (see the following
item).

o . Hand gripping throat: out of air, can't breathe.

o Grip partner's wrist or place both hands around waist: leave area
immediately, no debate.

o  Hands on top of head: need assistance.

o Thumbs up: okay, 'm alright, I understand.
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G.

H.

o Thumbs down: no, negative.

Site work area entrance and exit routes should be planned, and emergency
escape routes delineated by the 0SSOQ.

Visual contact should be maintained between "pairs" on-site with the team
remaining in close proximity in order to assist each other in case of
emergencies.

In the event that any member of the field crew experiences any adverse
effects of symptoms of exposure while on-site, the entire field erew should
immediately halt work and act according to the instruetions provided by
the 0SSO.

Wind indieators visible to all on-site personnel should be provided by the
PM to indicate possible routes for upwind escape. i

The discovery of any condition that would suggest the existence of a
situation more hazardous than anticipated should results in the evacuation
of the field team and re-evaluation of the hazard and the level of
protection required.

In the event that an accident oceurs, the PM is to complete an Accident
Report Form for submittal to the Office Safety Coordinator {08C), who
will forward a copy to the RHSM and the FWHSD. The OSC should assure
that the follow-up action is taken to correct the situation that caused the
accident.

In the event that an accident occurs, the PM is to complete an Accident
Report Form for submittal to the MPIC of the office, with a copy to the
health and safety program office. the MPIC should assure that follow-up
action is taken to correct the siiuation that caused the accident.
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RESPONSIBILITIES

1. PROJECT MANAGER

The Project Manager (PM) shall direct on-site investigations and opera-

tional efforts. The PM, assisted by the On-Site Safety Officer (0SSO), has primary
responsibility for:

1.

2.

3.

4.

3.

T"

Making certain that appropriate personnel protective equipment and moni-
toring equipment is available and properly utilized by all on-site personnel;

Making certain that personnel! receive this plan and are aware of the
provisions of this plan, are instructed in the work practices necessary to
ensure safety, and are familiar with planned procedures for dealing with
emergencies;

Making certain all field personnel have had the Dames & Moore Core
Health and Safety Training Course or its équivhlent;

Making certain that personnel are aware of the potential hazards asso-
ciated with site operations;

Monitoring the safety performance of all personnel to ensure that the
required work practices are employed;

Correcting any work practices or conditions that may result in injur& or
exposure to hazardous substances;

Preparing any accident/incident reports (see attached Accident Report
Form) and routine job exposure records;

Assuring the completion of Plan Acceptance and Feedback Forms attached
hereto.
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2. ON-SITE SAFETY QFFICER

1.

3.

The On-Site Safety Officer (0SSO) shall:

Implement project Health & Safety Plans and report to the Site Safety
Coordinator and the PM for action if any deviations from the anticipated
conditions described in the plan and has the authorization to stop work at
any time;

Calibrate all monitoring equipment (except radiation detection equipment)
on a daily basis and record results on the attached sheets; (See Section 7.0
~ Daily Instrument Calibration Check Sheet and Daily Radiation Instrument
Operability Check Sheet.)

Making certain that all monitoring equipment is operating correctly
according to manufacturers instructions and provide maintenanece if it is
not;

Confirm that perscnnel working on-site have the propér medical surveil-
lance program and Health & Safety training which qualifies them to work
at a hazardous waste site. Also be responsible for identifying all WMS site
personnel with special medical problems (i.e. allergies).

3. PROJECT PERSONNEL

Project personnel involved in on-site investigations and operations are

responsible for:

1.

3.

Ta;king all reasonable precautions to prevent injury to themselves and to
their fellow employees;

Perfdrming only those tasks that they believe they can do safely, and
immediately reporting any accidents and/or unsafe conditions to the 0SSO;

Notifying the PM and OSSO of any special medical problems (i.e. allergies)

~and making certain that all on-site personnel are aware of any such

problems.
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HEAT STRESS/COLD STRESS

If site work is to be conducted during the summer or in other
hot environments, heat stress 1s a concern in the health and safety of
personnel, For workers wearing permeable clothing, follow recommen-
dations for monitoring requirements and suggested work/rest schedules in
the current American Conference of Governmental Industrial Hygienists
(ACGIH) Threshold Limit Values for Heat Stress. For workers wearing
semipermeable or impermeable clothing, the ACGIH standard cannot be
used. For these situations, workers should be monitored when the
temperature in the work area is above 70°F (21°C),

To monitor the worker, measure:

o Heart rate. Count the radial pulse during a 30-second period as
early as possible in the rest period.

If the heart rate exceeds 110 beats per minute at the
beginning of the rest period, shorten the next work cycle
by one-third and keep the rest period the same,

If the heart raie still exceeds 110 beats per minute at the
next rest period, shorten the following work cycle by
one-third.

-] Oral temperature. Use a clinical thermometer (3 minutes under
the tongue) or similar device to measure the oral temperature at
the end of the work period (before drinking).

If oral temperature exceeds 9$9.6°F (37.6°C), shorten the
next work cydle by one-third without changing the rest
period.
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If oral temperature still exceeds 99.6%F (37.69C) at the
beginning of the next rest period, shorten the following
work cycle by one-third.

Do not permit a worker to wear a semipermeable or
impermeable garment when his/her oral temperature exceeds
100.6°F (38.1°C).

o Body water loss, 1if pessible. Measure weight on a scale
accurate to +0.25 1b at the beginning and end of each work day
to see if enough fluids are being taken to prevent dehydration.
Weights should be taken while the employee wears similar
clothing or, ideally, is nude. The body water loss should not
exceed 1.5 percent rotal boﬁy weight loas in a work day.

Initially, the frequency of physiological monitoring depends on

the air temperature adjusted for solar radiation and the levél of

physical work (see following Table). The length of the work cycle will
be governed by the frequency of the required physiolozical monitoring.
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SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING
FOR FIT AND ACCLIMATIZED WORKERS

ADJUSTED
0 WO S ERSEMB

909F (32.2°C) After each 45-min of work After each 15 min of work
or above

87.5%-90°F After each 60 min of work After each 30 min of work
(30.89-32.2°C)

82.59-87.5°F After each 90 min of work After each 60-min of work
(28.1°-30.8°C)

77.59-82,5°F After each 120 min of work After each 90 min of work
(25.39-28.1°C)

72.59-77.59F After each 150 min of work After each 120 min of work

(22.5°-25.39C)

(1) Calculate the adjusted air temperature (ta adj) by uaing this

equation: ta adj °F = ta °F + (13 x % sunshine). Measure. air
temperature (ta) with a standard mercury-in-glass thermometer, with
the bulb shielded from radiant heat. Estimate percent sunshine by

~ Judging what percent time the sun 1s not covered by clouds that are

thick enough to produce a shadow. (100 percent sunshine = no cloud
cover and a sharp, distinct shadow; 0 percent sunshine = no shadows.)

If workers are not monitored for heat stress, work activities in

hot " environments can result in dehydration, heat exhaugstion, heat stress
or even heat stroke.

o Heat rash may result from continuous exposure to heat or humid
air. '
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o Heat cramps are caused by heavy sweating with {nadequate
electrolyte replacement. Signs and symptoms include:
- muscle spasms

— pain in the hands, feet and abdomen.

o Heat exhaustlon occurs from increased stress on various bady
organs including inadequate blood circulation due to cardio-
vascular 1insufficiently or dehydration. Signs and symptoms
include:
~-- pale, cool, moist skin
-~  heavy swveating
~= dizzinesas
-=  nausea
-—  fainting

o Heat stroke 1is the most serious form of heat stress.
Temperature regulation fails and the body temperature rises to
critical levels. Immediate action must be taken to cocl the
body before serious injury and death occur. Competent medical
help must be obtained., Signs and symptoms are:

-_— red, hot, usually dry skin

——  lack of or reduced perspiration
==  nausea -

- dizziness and confusion

-- strong, rapid pulse

-~ coma

Frost Bite

Frostbite is an injury resulting from exposure to cold. The
extremities of the body (fingers, toes) are most often affected, The

signs of Frostbite are:




o Skin turns white or graylish-yellow,

0 Pain is sometimes felt early, but subsides later Often thére
is no pain.

o The affected part feels intensely cold and'numb.

Hypothermia

If site work is to be conducted during the winter, cold stress
is a concern in the health and safety of the personnel. Addicional
insulated clothing will be provided to field personnel. 0Of special note
for cold stress on this site is the wearing of tyvek suits. Disposable
clothing does not breath; therefore, perspiration is not pfovided wiih a
means of evaporation. During strenuous physical activity, an employee’s
clothes can become wet. Wet clothes combined with cold temperatures can
lead to hypothermia. If the air temperature is less than 40°F and an
employee becomes wet, the employee must change to dry clothes., The
on-site heated trailer facility or a personnel véhicle may be utilized as

a change area.

Hypothermia is characterized by shivering, numbness, drowsiness,
nmuscular weakness and a low internal body temperature when the body feels
warm externally. This can lead to unconsciousness and death.

In either case (frostbite or hypothermia), seek immediate
medical attention.

To present these effects from occurring, persons working in cold
environments should wear adequate clothing and reduce the time spent in

the cold area.
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PLAN ACCEPTANCE FORM
PROJECT HEALTH AND SAFETY PLAN

INSTRUCTIONS: This form is to be completed by each person to work on the
subject project work site and returned to the Office Safety Coordinator.

Job No.:

Client/
Project:

Date:

! represent that I have read and understand the contents of the above Plan and
agree to perform my work in accordance with it.

Signed

Print Name

Company/Oifice

Date
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PLAN FEEDBACK FORM

Job Number:

Job Name:

Date:

Problems with plan requirements:

Unexpected situations encountered:

Recommendations for future revisions:
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PROJECT EXPOSURE HISTORY FPORM
(To Be Completed by Project Manager)

JOB NAME:

JOB NUMBER:

DATES FROM/TO:

DEM PERSONNEL ON SITE:

8.

SUSPECTED CONTAMINANTS

VERIFIED CONTAMINANTS AND
AIRBORNE CONCENTRATION THEREOF




DAILY INSTRUMENT CALIBRATION CHECK SHEET

INSTRUMENT:

 SERIAL #

PURE AIR CALIBRATION BATTERY CHECK CALIBRATED
DATE Y/N GAS (PPM) (GOOD/BAD) BY REMARKS




[

Project;

GENERAL INFORMATION

Name(s):

Date:

Time:

Job No:

Estimated Wind Direction:

Estimated Wind Speed (i.e., calm, moderate, strong, ete):
Estimated Air Temperature and % Relative Humidity:
Location Where Background Level Was Obtained:

AIR MONITORING

Background Level:

Weather Conditions:

EQUIPMENT SETTINGS
HNU

Range:

Span Pot:

Calibration GAs:

FIELD ACTIVITIES

Field Activities Conducted:

EXPLOSIMETER
Alarm Trigger-%LEL :

Alarm Trigger-%02 :

Calibration GAs:

[P

EXPLOSIMETER
TIME HNU %LEL %02 DRAGER TUBE  RADIATION METER

Equivalent ppm-constituent




CONTRACTOR STATEMENT OF COMPLIANCE

This is to confirm that the employees working at

are qualified by virtue of training and experience to engage in
field activities in connection with the Contract Agreement between
Dames & Moore and . dated , 19 .

Further, all said employees have been determined to be properly
trained and medically fit to perform those field activities
prescribed by said Contract and to utilize the respiratory
protective equipment necessary to perform the job safely in
accordance with Title 29 of the Code of Federal Regulations, Parts
1510 and 192s6.

Authorized Contractor Representative/Date

2988A
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Curriculum Vitae

BRUCE CLEMENT AMIG

Title: Project Hydrogeologist

Expertise: Site Assessments
Regulatory Interpretation

Experience

with Firm: o Prepared a work plan for an off-site hydrogealogic investigation by an industrial
development in Union, New Jersey.

0 Prepared a preliminary submission (siting evaluation) for a hazardous wasta
Tandfill in Pennsylvania,

© Prepared and negotiated a RCRA Facility Investigation Plan for waste disposal
areas at a solvent treatment plant in Chester County, Pennsy]vania.

¢ Sited a ground water monitoring system at ssven RCRA facilities in Independence,
Missouri. The facilities included surface impoundments, landfills, detonation
grounds, and thermal treatment areas.

@ Managed a hydrogeotogic investigation, site assessment, and remedial design tg
address metals and solvent cantamination at a manufacturing compiex in Reading,
Pennsylvania.

¢ Provided emergency response services for a fuel oil release from an underground
storage tank in King of Prussia, Pennsylvania.

Past Experience:  Regional Hydrogeoiogist, Compliance and Monitoring Section
Pennsylvania Department of Environmental Resources

0  Reviewaed hydrogeo1bgic reports of accidental discharges and permitted/unpermi tted
municipal and industrial Tandfills.

© Reviewed Tandfill applications to determine compliance with the Municipal Waste
Management Regulations.

o As Project Coordinator, assisted in writing consent order agreemants, and
provided oversight of all aspects of field work and environmental sampling.

0 Acted as public spokesman at community meetings,

0 Reviewed and assisted in developmant of the Municipal Waste Management
Regulations, promulgated April 9, 1988,

DAMES & MOORE




Academic
Background:

Citizenship:

Language
Proficiency:

Professional

Publications:

0161p
7/89

Consulting Geologist

o Performed gas, oil, and ceal proparty appraisalsg by standard reservair
engineering techniques (volumetric and decTing~curve analyses with cash-flow
analyses); orifice testing (open flow) of gas wells; well site geology; and gas

T storage field evaluations in Idaho, Wyoming, Utah, Kentucky, Tennessea, West
Virginia, I1linois, and Virginia. Also perfermed geophysical log interpretations
and prepared underground ming maps and stratigraphic correlations.

M.5., Geology (1988)
University of Kentucky, Lexington, Kentucky

B.5., Geology (1980)
Juniata College, Huntingdon, Pennsylvania

United States
English

Shepherd, R.G., Amig, 8.C., et al., 1984, Genetic Identification of Disconformities:
(Abstract) Annua) Convention, Geological Society of America

Ettensohn, F.R., Amig, 8.C., et al., 198§, Palececology and Paleoenvironments of the
8ryozoan Rich Sulphur Waell, Lexington Limestone (Middle Ordovician), Central

"Kentucky: Southeastern Geology, Vol. 265, No. 4, pp. 199-219

Amig, B.C., 1986, Lithofacies Analysis of the Middle Carboniferous (Clastics,
South-Central Kentucky: Appalachian Basin Industrial Assoc., Vol. 11, pp. 33-69




Curriculum Vitae

DAVID K. COGK

TITLE: Associate
< EXPERTISE: Hydrogeology
. Waste Disposal Site Evaluation and Remediation
Photointerpretation
EXPERLENCE
WITH FIRM: Provides hazardous and non-hazardous-waste management services to attorneys and

industrial clients. Joined Dames & Mcore in 1985.

o Managed more than 100 property transfer evaluations for law firm clients in
New Jersey and Pennsylvania.

¢ Supervised ECRA and RCRA activities at the Eagle Point Refinery in
Westville, New Jersey, for Coastal Corporation.

¢ Supervised a UST management program for Mack Trucks, Inc. in Allentown,
Pennsylvania.

0 Provided legal support’ services to major law firms din New Jersey,
Pennsylvania, New York, Massachusetts, Ohio, I1linois, and Washington, D.C.

© Managed hydrogenlogic investigations of the Lake View Landfill in Erie,
Pennsylvania, and the Berkley Landfill in Berkley, Massachusetts, for Waste
Management of North America, Inc.

¢ Managed the Remedial Investigation of a site in Renssélaer, New York, for
Sterling Drug Co.

éi o Supervised a hydrogeologic investigation of the Chevron/Gulf refinery in
' Philadeiphia, Pennsylvania, for Chevron Corporation.

o Conducted a hydrogeologic investigation of the Publicker Superfund site in
Philadelphia, Pennsylvania, for Overland Corporation.

o Managéd a hydrogeclogic investigation at a car rental facility in
Philadelphia, Pennsylvania, for Avis Rent-A-Car Systems, Inc.

o Supervised a hydrogeclogic evaluation of a Superfund waste disposal Tagoon
in Norristown, Pennsylvania, for SmithKline Beckman.

o Provided environmental consulting services to W.R. Grace Company regarding
the Woburn, Massachusetts, Superfund site ground water contamination.

DAMES & MOORE




PAST
EXPERIENCE:

ACADEMIC
BACKGROUND:
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Nine years' in hazardous waste management, and structural/mining geology.

Chief Geologist/Group Manager, Air Quality and Geotechnical Groups
Ecology and Envirgnment Inc.

Technical Manager, Ecology and Envirommental Drilling and Testing Co., Inc.,
Buffalo, New York

0 Managed evaluation of a manufacturing and degreasing facility near Hatboro,
Pennsylvania, to determine the origin and nature of a perchloroethylene/
trichloroethylene spill that was affecting ground water.

o Established an asbestos sampling and analysis group that included a bulk
asbestos and airborne fiber analysis laboratory. Managed numerous studies
for state and local government, and conducted analyses for private clients.

o Managed all activities at major Superfund site in Woburn, Massachusetts.
Directed and participated in 15 site assessments and inspections dealing
with contamination of municipal drinking water supply wells. Also designed
and implemented a program to evaluate hydrogeclogy and ground water for a
10~square-mile area, and worked with engineers to develop remedial measures.

o Managed activities from site inspections through completion of site ¢lean-up
at 30 gas transmission pipeline compressor stations throughout the Midwest.
Included extensive evaluations of ground water, surface water, soil, and
pond sediments; developing c¢lean-up bid specifications and subsequent
selection/management of subcontractors; and preparing clean-up certification
documents to ensure compliance with state and federal regulations.

o Iavolved in drum and tank cleaning and disposal, surface soil and sludge
excavation and removal, lagoon c¢lean-up equipment decontamination, redesign
and replacement, process and fugitive dust air contamination abatement, and
drainline decontamination and replacement.

0 Developed innovative procedures to predict the direction and rates of
movement of hazardous substances in regions underlain by fractured bedrock.

Senior Geologist, Department of Hazardous and Toxic Wastes, Technology Division,
GCA Corporation, Bedford, Massachusetts

0 . Performed a comprehensive study to characterize asbestos minerals.

o Performed engineering inspections of major mining operations (gold, silver,
iron, copper, molybdenum, zinc, and other metals) across the United States.

Air Photo Interpreter, U.S. Army Engineering Topographic Laboratory
Fort Belvoir, Virginia

o Applied remote sensing techniques to terrain analysis and geological mapping.
M.A., Geological Sciences
Harvard University {(1969)

B.A., Structural Geology
Rutgers University (1967)




Curriculum Vitae

RALPH T. GOLIA, P.G.

TITLE: Associate

P EXPERTISE: Hydregeology
Engineering Geology

EXPERIENCE

WITH FIRM: Mr. Golia has considerable experience in conducting and managing hydrogeologic
and environmental investigations. He has evaluated hydrogeologic properties
through subsurface exploration, aquifer testing, and geophysical investigations,
and is experienced in the interpratation of aerial photographs,

In addition, Mr. Golia has extensive experience installing menitoring wells,

., sampling ground water and soil, and coordinating sampling programs for a wide

?: variety of analytical parameters in accordance with stringent QA/QC procedures.

. He has designed numerous field investigations and has trained personnal in
conventional field techniques. Mr. Golia has counseled clients with respect to
regulatory compliance and has routinely interacted and negotiated with state and
federal agencies on many projects. : -

Mr. Golia's participation in specific projects since he Joined Dames & Moore in
1984 are presented balow.

o Project Dirsctor/Manager on a hydrogeologic characterization and ground
water quality assessmant for a RCRA Part B Permit Modification for a
landfill and land treatment area. Work inctuded upgrading the existing
monitoring waell system to meet state standards, characterizing hazardeus and
non-hazardous waste disposed of at the site, and developing a statistical
analysis, ACLs, and a corrective action plan.

o Project Director for a hydrogeologic investigation at a solvent packaging
facility. Work included the installation of an extensive ground water
monitoring well network to define the vertical and horizontal extent of TCE
and toluene ground water contamination plumes in a karst limestone area.
Interim correction measures were employed at the completion of the Phase I
investigation. Subsequent phases defined the plumes for ultimate
remaediation.

o Project Director for a RCRA Corrective Actien Permit at a petroleum
refinery. Work included the identification and background information
survey of several Solid Waste Management Units (SWMUs) and the preparation
of work plans and impTementation of: Verification of Release studies (VORs),
RCRA Facility Investigations (RFIs) and Corrective Measures Studies (CMSs)
in accordance with EPA guidelines.




Project Director/Manager for an extensive environmental assessment at an oi?
refinery in Philadelphia, Pennsylvania. Work included the installation of
102 shallow monitoring wells, 6 deep monitoring wells, and the excavation of
numerous test pits. The purpose of the investigatfon was to evaluate
stratigraphy and hydrogeologic conditions at the site, including hydraulie
gradients, ground water flow rates and direction, and product thickness and
distribution. Conceptual alternative methods for free-product recovery werg
subsequently identified. 1In addition, a soil characterization study was
conducted at tetraethyl lead disposal sites and other waste disposal sites,

Project Director/Manager on an environmental assessment of a Targe
manufacturing plant. Work included evaluation of previous environmental
studies, including closure of a RCRA-regulated facility, evaluation of
ground water and soi) contamination, assessment of aerial and ground
reconnaissance, and development of remedial alternatives, Remedial actions
were impTemented, and decontaminated a'pproximatﬂy 2,000 tons of wvolatile
organic-contaminated soil on-site.

Project Manager and Principal Investigator for an investigation of TCE
ground water contamination affecting ground watsr supply wells at a large
manufacturing  facility, and remediation of on-site dry  walls,
Responsibilities included program planning and coordination with NJDEP,
project management, monitoring well installation and sampling, source
identification, aquifer testing, design of remedial measures, and selection
and supervision of subcontractors. '

Project Manager and Principal Investigator for a ground water contamination
investigatfon and ground water recovery system design. Work included
monitoring well fnstallation, ground water sampling, source evaluation, and
pumping tests. The proposed ground water recovery system was submitted and
approved by state authorities. Subsequent work involved monitoring and
documentation of the system's performance.

Project Manager and Principal Investigator for a subsurface investigation at
an abandoned gasoline station in Texas. Work fncluded the installation of a
ground water and vadose zone monitoring system to define the extent of
floating free—phase product and to evaluate potential health and safety risk
associated with future use of the site. Based upon hydrogeologic conditions
at the site, a recommended method for product removal was presented to the
state and subsequently implemented.

Profect Manager and Assistant Investigator for am environmental impact
assessment of 2 proposed sanitary landfill in Rockaway, New Jersey. work
included research of existing related studies in the area, and preparing a
report that reviewed potential impacts to ground water and surface water
associated with potential leachats release.

Project Manager and Principal Investigator for state-wide environmental
assessments at railroad locomotive terminals in New Jarsay. Work included
site reconnaissance, surface soil sampling, and preparation of a report
addressing areas of noncompliance with federal, state, and local
regulations. Also provided recommendations to minimize the potential for
future contamination and to comply with violated regqulations.

2




PAST EXPERIENCE:

Q

Project Manager for review and assessment of an Environmental Cleanup
Responsibility Act (ECRA) submission for a refinery {in Westville, New
Jersey. Work included delegation to and compitation of comments regarding
various aspects of the submission and a proposed clsanup plan for ground
water and soil contamination.

0 —Project Manager and Principal Investigator for New Jersey Pollutant

Q

Q

Bischarge Elimination System (NJPDES) permitting to ground water for a new
surface impoundment and closure for an existing surface impoundment in
Cranberry, New Jersey. Work included characterization of impounded sludga,
installation of a ground water monitoring systam, and performance of
quarterTy sampling to establish background information.

Project Manager and Principal Investigator for an investigation of PCB and
petroleum hydrocarbon contamination of soil and ground water at saeveral D.C.
substations. Work included developing a sampling plan, analyzing data, and
preparing a cleanup plan and cost estimate.

Principal Investigater for a ground water contamination study at a site
Tocated near a TCE-contaminated municipal watar supply. Work includaed
evaluating the effect of nearby municipal water withdrawal on ground water
flow conditions beneath the site. Also, a leaking underground solvent tank
was investigated as a potential source of ground water contamination at the
site, )

Three and one-half years of expar%enco in geology and angineering geology.

Staff Engineering Geologist, App'l'led‘Earth Consultants, Inc. San Jose, California

o

Assistant Investigator of a ground water contamination investigation in
nerthern California. Assisted in determining stratigraphy and the relation
te possible leakage between confinad and water table aquifers. Also
assistead in pumping tests and analysis of pumping test data to determine
extent and migration direction of the plume.

Project Manager and field geologist for a sofl stratigraphy investigation
for archasological purposes in San Jose, California, Work invelved analysis
of pedogenic development, age estimates, and paleo-occupation patential,

Project Manager and Principal Investigator for an engineering geologic
review of proposed borrow site operations in northern California. Work
included the development of recommendations o minimize environmental impact

of the operations.

Project Manager and field geologist of several geclogic and geotechnical
801 and foundation investigations involving both residential and commercial
sites. '

Geologist, U.S. Geological Survey, Manlo Park, California

Q

Published geclogic several papers pertaining to areas in Nevada, California,
and Oregon,




ACADEMIC

BACKGROUND :

CITIZENSHIP:

COUNTRIES
WORKED IN:

LANGUAGE
PROFICIENCY:

PROFESSIONAL
AFFILIATION:

PROFESSIONAL

REGISTRATIONS:

PUBLICATIONS:
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M.5. (1983), Geolegy, California State University, San Jose

B.S. (1980), Geology, Seuthamptaon College of Long Island University
United States

United States

English

Association of Ground Water Scientists and Engineers

Registered Professional Geologist No. 289, State of South Carolina

Registered Environmental Assessor No. 00297, State of Califernia

Author of several papers in geology. List available upon request.




Curriculum Vitae
-

JOHN F. KEARNS

TITLE: _Associate

EXPERTISE: Environmental Chemistry
Quality Assurance

EXPERIENCE

WITH FIRM: Mr. Kearns plans and coordinates the activities of field and
office personnel 1in support of current requirements and
programs under RCRA and CERCLA, and real estate transfer
assessments and underground storage tank management. He s
responsible for reviewing in-house and subcontracted work
products; he validates and interprets analytical data submitted
by contracted laboratories, and critiques field procedures. He
also develops and implements in-house QA programs, and manages
ciient 1iaison.

PREVIOUS

EXPERIENCE: During previous engagements, Mr. Kearns acquired in-depth
knowledge of laboratory instrumentation and methods.. He
developed and taught seminars covering such topics as
laboratory selection, environmental regulations, analytical
protocols, data quality assessment, and laboratory data
interpretation. He became familiar with method development and
validation procedures for analysis of speciality chemicals and
the registration/reregistration procedures of pesticides under
the Federal Insecticide, Fungicide and Rodenticide Act
(FIFRA). He also gained experience related to the Clean Water
Act and Clean Air Act. Mr. Kearns' previous experience
includes service with the following:

Biospherics Inc., Laboratory Division, Beltsville, MD
Compuchem Laboratories, Inc., Research Triangle Park, NC
Capital District Regional Planning Commission, Albany, NY

0 Provided consultation to support the development and/or
review of field and laboratory work plans for CERCLA and
RCRA remedial investigations at sites nationwide, at the
federal and state levels.

0 Coordinated taboratory services related to all federal laws
and regulations in support of industrial and engineering
clients. Gafned familiarity with state regulations in EPA
Regions II, III, IV and VI.

0 Served as Project Director for a RCRA Facility
Investigation (RFI) at a steel mill in Pennsylvania.




ACADEMIC
BACKGROUND:
CITIZENSHIP:

COUNTRIES
WORKED IN:

LANGUAGE
PROFICIENCY:

PROFESSIONAL

AFFILIATIONS:
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0 Served as Quality Assurance Officer for multiple RI/FS

projects and RFIs in EPA Regions II and III.

0 Conducted laboratory comparison and selection studies for

two major industrial concerns.

0 Participated in the design and management of an analytical
program for the anaiysis of polynuclear aromatic compounds

(PACs) using both HPLC and GCMS technology.  very

levels of PACs were tdentified and quantified using a

modified GC/MS drinking water method (524.2).

o Participated in field analytical testing and permit

research related to NPDES enforcement.

0 Acted 1in the capacity of team 1leader for quality
enhancement at a major computer manufacturing firm,

Included 1implementation of a zero-defects program,

worked on the software design and development team for the

firm's $8-million robotic factory.

0 Conducted numerous laboratory audits to ensure analytical

quality, cost-effectiveness, and appropriate 1levels

service. Audits included review of taboratory experience,
personnel, quality assurance plans and procedures, standarg-
operating procedures, work loads and capacity, and on-site

fnspection.

0 Conducted a recreational land use study and plan of the
city of Amsterdam, New York, using remote sensing

techniques.

o Conducted a residential land use study for the Capital

District Regional Planning Commission, Albany, New York.
B.S., Environmental Science
State University of New York at Albany (1976)
United States
United States

English

American Chemical Society
(Environmental and Agricultural Chemistry Sections)




Curriculum Vitae

| DONALD J. SUPKOW, Ph.D.
- TITLE: “Senior Hydrologist

EXPERTISE: Geology
Ground Hater Hydrology
RCRA Monitoring and Closure

PROFESSIONAL

SUMMARY : Nationwide and international project experience related to
. ground water hydrology, ground water contamination, potable
a water resources, and RCRA and CERCLA projects.

EXPERIENCE

WITH FIRM: 0 Consultant to the Superior Court of New Jersey regarding

ground water contamination and remediation at a site in
Middiesex County, New Jersey. The project involved heavy
metals and solvent contamination of a major aquifer that
supplied potable water to the town of Perth Amboy.. The
stugy glso addressed contamination in soil and stream
sediments.

¢ Principal ground water tnvestigator for Getty 011 during
hydrogeologic investigations for an industrial waste
landfill, a land treatment facility for refinery sludges,
and a fly ash disposal sfte.

0 Principal ground water investigator for various ground water

: resources studies and ground water contamination prevention/
remediation studies in New Jersey, New York, Oelaware,
Itiinois, and other states. Investigations included
landfill leachates, spray irrigation of treated waste water,
and ground water contamination/remediation tnvestigations.

o Senfor site hydrologist during excavation and dewatering for
construction of the Hope Creek Nuclear Generating Station.
Supervised field activities, stte monitoring, and quality
control.

'o. Technical reviewer for the Burnt Fly Bog NPL site in
Monmouth County, New Jersey.

o Principal investigator during water resource evaluations for
two SANG city sites in Saudt Arabia.

o Principal ground water investigator for water supply studies
in Jordan.

0 Prepared RCRA monitoring plans for waste management
facilities in Delaware, Texas, New Jersey, and Illinois.




PREVIOUS

EXPERIENCE: Senior Hydrologist and Director of Research Hydrogeologic
Investigations, Hydrotechnics, Albuguerque, New Mexico

0 Used geothermic techniques at the Tarbela Dam site in
Pakistan to locate zones of high transmissivity and the age
of ground water in the reservoir area.

0o Conducted a water resources survey in Equador by applying
geothermic techniques.

0 Performed hydrologic investigations to assess water
resources for the government of Mexico.

o Performed hydrologic investigations . to assess water
resources in Mali, Africa.

0 Conducted a monitoring program to assess the migration of
leachate from a uranium tailings disposal in New Mexico.

-0 Conducted an extensive study of ground water hydrology in
the Tuscon Bastn, Arizona. Developed geothermic techniques
to analyze ground water flow systems based upon temperature
and heat flow measurements made at and below the 1land
surface in saturated and unsaturated zones. :

ACADEMIC :
BACKGROUND: B.A., Geology '
Rutgers University, 1958

M.S., Geology
University of Maine, 1965

Ph.D., Hydrology
University of Arizona, 1971

PROFESSIONAL
REGISTRATION: Registered Professional Geologist, Arizona and Delaware

PROFESSIONAL
AFFILIATIONS: American Association for the Advancement of Science
- Arizona Academy of Sciences

PROFESSTONAL.
PUBLICATIONS: Several technical papers in the field of gechydrology. List
available upon request.
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Curriculum Vitae

“

THOMAS E. WHITMAN
TITLE: Staff Environmental Scientist

EXPERTISE: Environmental Site Assessments/Audits
Environmental Compliance Programs
Asbestos Management

EXPERIENCE

WITH FIRM: Two years' expaeriencs as an Environmental Scientist. Responsibilities include
performance of environmental audits and assessments for property transactiong,
Also serves as Office Health & Safety Coordinator.

0 Performed numerous site assessments in the eastern Unitad States for Ford
Motor Company. Key issues included in the assassment program included:

-~ Location and identification of underground storage tanks

- Hazardous waste handling, storage, and disposal practices

- Waste 0il handling and disposal practices

= Identification of asbestos-containing material

- Spill prevention and control procedures for aboveground storage tanks -
= Sludge and solid waste disposal practices

= Location and identification of PCB-bearing electrica) transformers

o Performed an envirormental assessment and complianca audit for the proposed
Penn's Landing development project in Philadelphia, Pennsylvania. Key
compliance issues included: :

- Sanitary waste disposal practices for vessels ported at Penn's Landing
- Electrical transformers containing PCBs

- Underground storage tank inventory procedures

~ Wetland and floodplain delineation

- Waste oi1 handling and disposal practices

0 Performed several pre-purchase environmantal evaluations/site assessments
for real estate developers and proparty mortgagoers, including:

= Auto Spa/Auto Care Centers, AtTanta, GA

- Deer Valley Airport Center, Phoenix, AZ

= Office and apartment complexes, Baton Rouge, LA

~ Thomas & Betts manufacturing facility in Doylestown, PA
~ Thrift Drug retail warehouss, Langhorne, PA

~ Davon Apparel, Phitadelphia, PA

o Performed multiple pre-purchase site assessmants in western Pennsylvania for

a commercial real estate developer, including the identification of a
potential NPL site.

DAMES & MOORE



EDUCATIONAL
BACKGROUND :

CITIZENSHIP:

COUNTRIES
WORKED IN:

LANGUAGE

PROFICIENCY:
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¢ Developed an ECRA sampling plan for an Inductotherm Industries. facility in
Pleasantville, New Jersey.

o Installed and sampled ground water monitoring wells at a J.C. Penney
facitity in Wayne, New Jersey, and at a construction s1te in Conshohocken,
Pennsylvania.

o Conducted ground water well monitoring, sample collection, and field
analysis at a petroleum refinery in Delaware.

o Performed so0il sampling and field analysis for underground storage tank
management at a Mobil service station in Kulpsville, Pennsylvania.

o Conducted quarterly well monitoring and samp11ng at a General Electric
fac111ty in Durham, North Caroirna. . :

o Assisted in developing asbestos remediation specifications for the IEM
Building in PhiTadelphia, Pennsylvania.

0 . Managed asbestos abatement monitoring activities at the former Regency
- Theater in Philadelphia, Pennsylvania,

o Conducted asbestos inspection surveys at residential, ‘commercial, and
industrial facilities, including:

- Apartment complexes, Baton Rouge, LA
- Hall's Plaza Shopping Center, Knexville, TN
- - Industrial printing facility, Lancaster, PA

o Serves as Office Health & Safety Coordinator responsible for employee
medical monitoring. Also. develops site-specific Health and Safety Plans
that specify air monitoring equipment necessary for the evaluation of

personal and public exposure to toxic and hazardous substances.
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