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1.0 INTRODUCTION AND BACKGROUND

Innovative Technical Solutions, Inc. (ITSI) has prepared this Additional Site Characterization

and Remedial Alternative Report (Report) to document additional field investigations and

evafuation of remedial ahematives for the petroleum release site located at 2225 and 2277

Seventh Street in Oakland, Califomia. The additional activities were performed consistent with

the Workplan for Additional Site Characterizationl daud November 8, 2001, approved by

Alameda County Health Care Services Agency (Alameda County) on November 20, 2001.

Figure 1 shows the location ofthe site, and Figure 2 shows the general site layout. At 2225

Seventh Street, the previous tenant removed eight underground storage tanks (UST's) in 1990

and 1992 from a tank cluster located adjacent to and east of Building C-407. In 7992 the

previous tenant also removed one waste oil tank from adjacent to and nofth of Building C-407.

A1221'7 Seventh Street, the Port of Oakland removed four UST's in 1993 from a tank cluster

located adjacent to and south of Building C-401.

Aseriesofsiteinvestigationswereconductedfol lowingtheUSTremovak.Gr

Detroleum hvdrocarbons beneath the site

6et. A'larger dissolved-phase plume is present in the

groundwater beneati the site, and although not fully delineated, appears spatially associated with

the free product plume. The disso'lved-phase plume is composed primarily of diesel fuel-grade

petroleum hydrocarbons with some gasoline fuel-grade petroleum hydrocarbons also present'

'1TSI,2001. workplan for Additional Site Characterization,22?5 and2217'7h Street. Oakland, CA. November 8.
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2.0 SCOPE OFWORK

The scope of work performed as part of the additional site characterization included the

following:

. Advancing a series of 32 Cone Penetration Test (CPT) borings throughout the
2225 and 2211 

'/th 
Street site to evaluate soil behavior type and presence of

petroleum hydrocarbons using an ultraviolet-induced fluorescence (UVIF)
module.

. Installation of six temporary piezomelers to faciUtate collection of free product
samples.

. Collection of free product samples, where present and obtainable, from the CPT
borings, temporary piezometers and existing monitoring wells at the site.

. Fuel fingerprinting of the product samples to identify product type.

2.2 UTILITY CLEARANCE

Each sample location was cleared for the possible presence of underground utilities prior to

drilling on lannry 22,2002 by Califomia Utility Surveys, an independent underground utility

locating service. Add:itionally, Underground Service Alert was notified 48-hours prior to

drilling. Suspect locations were hand-dug to a depth of three feet to evaluate the potential

presence of buried utilities or conduits prior to drilling.

2.3 LITHOLOGIC TESTING

Thirty+wo CPT borings were advanced throughout the site to evaluate subsurface lithology at

the site, aligned in a pattem to facilitate the creation of cross-sections both parallel and

perpendicular to the axis of the plume, and to evaluate the potential "groundwater barrier"

between Building C-401 and MW-8A. Figure 2 shows the locations of the CPT borings. The

CPT borings rvere advanced to a depth of approximately 20 feet each. Copies of the CPT logs

are provided in Appendix A.

A UVIF module was used with the CPT rig, accessible only with the full size CPT rig, to

qualitatively identify the presence of petroleum hydrocarbons. The UVIF module uses a down-
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hole high energy UV light that causes fluorescence of aromatic hydrocarbons. The results of the

UVIF scan can be seen on the CPT logs provided in Appendix A.

The soil borings were continuously logged according to ASTM methodology (ASTM Method

D2488), with soil descriptions recorded on boring logs. Copies of these boring logs are provided

in Appendix A.

Soil samples representing each major lithologic unit encountered in one or more soil borings

were collected for geotechnical analysis (grain-size distribution [ASTM Method D4221, and

liquid limit, plastic limit and plasticity index [ASTM Method D4318]). The major lithologic

units were determined in the field by correlating the results of the CPT logs with descriptions of

soils encounlered in the soil borinss.

The temporary piezomelers were constructed of 2-inch diameler Schedule 40 PVC, with 0.010-

inch machine-cut slotted PVC screen from approximately 5 feet below ground surface to total

depth, a filter pack of number 2/12 sand, and were completed to a total depth of between 15 and

15.5 feet. A threaded bottom plug was installed attheendof the slotted casing. Aminimum l-

foot thick bentonite seal was placed approximately one foot above the top of screen interval,

followed by a cement/bentonite grout to the ground surface. Six-inch diameter traffic-rated well

boxes were placed flush with existing ground surface. The newly constructed piezometers were

surveyed for elevation and location, along with the existing monitoring wells present on the site.

After allowing sufficient time for the cement to set (a minimum of 72 hours following

installation), the piezometers were developed by surging and pumping until water clarity

improved, water quality as measured by pH, electrical conductivity, and temperature stabilized,

soil borings were completed as temporary piezometers to facilitate

measurement and sampling of free product.
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or until a maximum of 10 well volumes was removed. Copies of the development forms for the

piezometers are provided in Appendix A. The piezometers were then sampled.

Investigation-derived wastes (drill cuttings, decontamination and purge water, and PPE [personal

protective equipmentl) were properly contained, Iabeled, inventoried, and stored on-site in an

area designated by the Port for subsequent disposal under a separate contract with the Port's

waste disposal contractor.

2.4 SAMPLING AND ANALYSIS

Three soil samples were collected from each of the six soil boring during drilling. Soil samples

were collected from the approximate depths of one foot, three feet, and between five and seven

feet below ground surface (bgs). The piezometers subsequently installed in these soil borings

were sampled. The groundwater samples were collected using a disposable bailer, and

transferred to clean sample containers provided by the laboratory. The samples were sealed,

labeled, placed in an iced cooler, and transported under chain-of-custody procedures to Sevem

Trent Laboratodes, a California-certified laboratory under contract to the Port of Oakland.

The soil and groundwater samples were analyzed for the following:

. Total petroleum hydrocarbons (TPH) as gasoline
(modified EPA Method 8015)

. TPH as diesel and motor oil with silica gel cleanup
(modified EPA Method 8015)

. Benzene, toluene, ethylbenzene and xylenes (BTEX), and
methyl-tert butyl ether (MTBE)

Table I provides the analytical results for the soil samples, and Table 2 provides the analytical

results for the water samples. Analytical results for the soil and groundwater samples are

provided in Appendix B.

Product samples were collected from existing monitoring wells, CPT boreholes, and newly

installed piezometers where present at sufficient volume to sample. The product samples were

collected using a disposable bailer, and transfened to clean sample containers provided

Page 4
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laboratory. The samples were sealed, labeled, placed in an iced cooler, and transported under

chain-of-custody procedures to Friedman and Bruya, Inc., a laboratory specializing in petroleum

hydrocarbon characterization located in Seattle, Washington.

The product samples were analyzed for the following:

. Volatile organic compounds (VOCs) with MTBE
(EPA Method 82608)

. Polynuclear aromatic hydrocarbons (PAH), diesel and motor oil
(EPA Method 8270C)

. Fuel scan (ASTM D2887)

. Paraffins, isoparaffins, olefins, naphthenes and aromatics (PIANO)
(ASTM D5134-92)

. Cadmium, copper, lead, nickel and zinc (EPA Method 6010)

. Tetraethyl lead (Modified EPA Method 8082)

Tables 3 through 5 provide the results of the product samples. Analytical results for the products

samples are provided in Appendix C.

A duplicate sample was collected of a groundwater sample collected during this investigation for

quality control purposes. This sample, designated Dup-A on the chain-of-custody, was collecled

from piezometer PZ-C.

Geotechnical tests were conducted on rcpresentative samples from the sediments beneath tle

site, and analyzed for the fo.llowing:

. Paticle size distribution

. Liquid and plastic limits

Results of the geotechnical tests performed for the soil samples are provided in Appendix D.

Drill rods, augers, split-spoon samplers and other non-disposable equipment were cleaned by

high-temperature pressure washing between sample locations. Clean packaged casing was used

for the construction of the piezomete$.
ocr5?.rJ R€pon.doc Page 5



Additional Site Characterization and Remedial Action Plan
2225 & 2277 Seventh Street
Oakland, California

3.0 RESULTS OF SUBSURFACE INVESTIGATION

3.1 GEOLOGYANDHYDROGEOLOGY

Based on the results of the CtrI borings and soil borings performed as part of this investigation, a

better understanding of the subsurface conditions beneath the site has been developed. T3

igbreerv 'iff' a}jr*ftfdrE

s sent, likely representing one or more

hydraulic fill events. Figure 3 provides the location of a series of geologic cross-sections

developed based on CPT logs, and Figures 4 through 6 are the geologic cross-sections.

The sediments immediately overlying the bay mud are generally coarse grained (sands and silty

sands) along the northern portion of the site, hansitioning to finer grained sediments (sandy silts

to clays) towards the southem portion of the site. The sediments overlying this sequence consist

of coarse-grained sediments along the southern portion of the site, transitioning to finer-grained

sediments towards the northem portion of the site.

Figure 7 is a generalized geologic map of this second sequence above the bay mud. The top of

tho groundwater table is generally present within this second sequence. Thus the sediments

within the second sequence will have the most effect on the migration of free product on the

upper surface of the groundwater. As shown in Figure 7, the sediments corresponding to the

upper surface of the groundwater transition from coarser sediments in the southern portion of the

site to silts beneath Building C-401. This transition could account for the lack of free product

north of Building C*401, and may represent the so-called "hydraulic barier" previously

suggested at this site.

Groundwater levels were collected in the monitodng wells at the site on March 27,20O2. Figure

8 shows a gtoundwater contour map of the top of the groundwater beneath the site based on the

March 27,2002 measurements. Groundwater flow is generally towards the north to northwest,
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with a greater westerly component to the groundwater flow in the area of the former tank pit

associated with Building C-406.

3.2 NATIJRE AND EXTENT OF FR.EE PRODUCT

Free product was identified in several of the existing monitoring wells and CPT boreholes.

Evidence of trace product was observed in soil borings installed by others. Figure 9 delineates

the extent of free product identified during these field activities.

Based on the results of product analysis by Friedman and Bruya, Inc., the samples of frCF

ptfultlDrcollected from the existing monitoring wells and CPT boreholes, gtm$rr*trCr*

*L One or more BTEX compounds were detected in several of the product samples, whereas

MTBE was not reported in the product samples collected.

The product samples collected from CPT-30, the closest CPT borehole to the upgradient poltion

of the plume, was characterized by Friedman and Bruya, Inc. as "a mixture of degraded and

relatively undegraded fuel". There is a general trend in increased biological degradation of the

product the furlher downgradient (towards Building C-401) the product was coll€cted in the

plume. This suggests the upgradient portion of the plume represents the source area of the

majority of the product.

However, the detection of several compounds exclusively in the product samples at the

downgradient edge of the plume may also suggest a possible additional and/or more local source

area. had(pffid) ct

lffl.*la

cff i .Benzenewasreportedinboththeprimaryandduplicate

product samples from MW-1, but was not reported in the remaining product samples collected.

Results for a second sample from MW-1 (as MW-l tC-4011 were similar to the first sample.

grainffige%t'esulting in

PaEe 7

only

E
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minor lateral expansion of the plume since the initial investigations following removal ofthe

underground tanks in 1990 and 1992. Significantly, the continued operation of the curent

extraction system and the fortuitous Iocation of the extraction well MW-3 immediately

upgradient of these fine-grained sediments has served to significantly reduce the volume of

product beneath the site.
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4.0 PROPOSED REMEDIAL ALTERNATIVE

The overall goal of continued remedial action plan is to achieve site closure based on the

Regional Water Quality Control Board's (RWQCB) "Interim Guidance on Required Cleanup of

Low Risk Fuel Sites" (1996)?. The primary obstacle for achieving site closure is the presence of

free product on the groundwater surface beneath the site. An expanded free product recovery

system is cu ently priposed for removal of the frce product at the site to fuflher this objective.

4.I IMPACTS OFPROPOSED SITEREDEVELOPMENT

The Port of Oakland is cunently planning to redevelop the site, including the removal ofthe

three existing buildings, raising the surface grade at the sile several feet in most areas with

imported fill, and construcling two new buildings. As part ofthe redevelopment, the existing

free product recovery system and all ofthe curent groundwater monitoring we1ls will likely be

removed. Due to the success oflhe current free product recovery system in reducing the free

product thickness at the site, artfar&C

pr

Prior to site demolition, the active free product skimmer pump in MW-3 and the above-ground

components of the recovery system including the air compressor, control panel, and product

storage tank, will be removed and stored off-site. The concrete recovery system pad and fence

enclosure will be demolished in conjunction with the building demoljtjon activities. The existing

wells will be destroyed by either over-drilling or pressure grouting. After the site redevelopmelt

is completed, the expanded free product recovery system and replacement monitoring wells will

be installed. Pending accessibility and close coordination with the construction contractor,

pofiions ofthe recovery system's piping may be installed during the course of site development.

At the time of this repon's preparation, the Port is considering the possibility of a more

aggressive cleanup approach to facilitate planned site development and to potentially shorten the
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length of operation and maintenance of the expanded free product recovery system curently

proposed. Although the initial costs for a more aggressive cleanup would be considerably more,

those costs may be patially offset by the reduction in the length of system operation and

maintenance required for site cleanup and closure. Should such an approach be determined as

more fiscally beneficial, this plan will be modified to reflect the approach.

4.2 EXPANDED FREE PRODUCT RECOVERY SYSTEM DESIGN

Figure 9 shows the extent of the free product layer based on recent product thickress

measurements from monitoring wells, temporary piezometers, and soil borings. As shown, the

area of significant free product thickness (greater than 3 inches) and measurable free product

thjckness (greater than 0.1 inch) is generally located between the east end of Buildings C-401

and the east end Buildings C-407. This core area is surrounded by a fringe area with a very thin

product layer (ranging from less than 0.1 inch to a sheen) which extends further to the west,

south, and east.

Figure 10 shows the layout of the proposed expanded free product recovery system. The design

objective is to aggressively recover free product from the core area while continuing product

skimming in the fringe area. The overall design goal is to reduce free product thickness to less

than 0.1 inch throughout the site. To accomplish this goal, th-FruFdlutErF r.Dm

i

. The recovery wellheads will be enclosed

in l2-inch diameter, flush mounted vaults connected by 4-inch diameter underground conduits to

an aboveground recovery system pad. The recovery system pad will be concrete measuring

approximately l0 feet by 12 feet. The pad will have a chain-link fence enclosure and contain

recovery system components including the air compressor, control panel, and product storage

tank. The product storage tank will contain a highJevel float switch and redundant high-level

safety controls. Recovered product will be removed from the tank as needed and transported off

site for recycling. The exact layout of the recovery syslem and location of the pad may be

'? RWQCB. 1996. "supplemental Insfuctions to Siate Water Board. Deccmtrer 8, 1995- Interim Guidance on Required
CleaDup at Low Risk Fuel Sites-" January 5.
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revised based on the location ofnew buildings and other surface features constructed during site

redevelopment.

adjusting to tidal and seasonal waler level changes. Shutoff valves will be incorporated into the

air supply and product return lines at each wellhead allowing any of the skimmer pumps to be

shut down or removed for service without affecting the operation of the remaining pumps.

4.3 REPLACEI\{ENT GROT]NDWATER MONITORING WELLS

n;|t, I0. The wells will be 2-inch diameler and approximately 15 feet deep. Six of the

wells will be placed around the periphery of the current free product fringe area to monitor the

extent of free product and concentrations of dissolved hydrocarbons regardless of the direction

groundwater flow or potenlial free product migration. The groundwater flow direction is

typically toward the northwest but the groundwater gradient is almost flat thus, groundwater flow

direction may vary considerably throughout the year. One monitoring well will also be installed

in the center of the free product core and one in the product fringe area along the south wall of

Building C-401. The well in the product core will be used to measure the effectiveness of the

free product recovery system in reducing free product thickness. The fringe area well is located

in the area toward which the product core may be migrating. Results of the recent field activities

suggests that free product migration toward the west may have occurred in this area.

4,4 GROLt.{DWATERMONITORJNG

During operation of the product recovery system, groundwater will be monitored on a regular

basis. Wells will be checked for free product and product thickness measured, as needed.

Groundwater samples will be collected using low-flow sampling techniques and analyzed for

TPH as gasoline, diesel, and motor oil, and for BTEX and organic lead. Selected wells may also

be analyzed for various natural atlenuation monitoring parameters, possibly including dissolved

oxygen, total organic carbon, total dissolved solids, nitrate/nitrite, sulfate/sulfide, alkalinity,

ferrou s/ferric iron, and methane.

Each pump will have a hydrophobic skimmer that floats at the product/water interface
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4.5 SITE CLOSURE

Once the free product has been removed, the residual hydrocarbon concentrations will be

evaluated relative to the RWQCB "Interim Guidance on Required Cleanup of Low Risk Fuel

Sites" (1996). If the site meers the RWQCB requirements, site closure will be requested. If

requirements are not meL it is likely tbat a monitored natural attenuation management strategy

would be implemented until site closure requirements are met.

Page 12



c
ld

)
q

)
a

.lr
)

h
O

lr
,r

)
r

,
O

 
O

 
O

 
O

 
O

 
O

 
O

 
O

 
\O

 
O

 
O

 
\C

 
O

 
O

 
\C

 
O

 
O

 
C

e
q

q
q

q
q

q
q

d
g

q
o

q
q

c
a

q
q

o
o

o
o

o
o

o
o

 
v

o
o

 
v

o
o

 
v

o
o

c
V

V
V

V
V

V
V

V
. 

V
V

 
V

V
 

- 
V

V
V

F

O
O

O
O

C
O

O
C

 
O

O
 

-
O

 
O

O
O

o
 

c
 

o
.- 

c
o

 
o

 
c

 
- 

o
 

o
 

\r o
o

\a
 

c
 

o
 

c
q

 
q

 
C

 g
 

q
q

 
q

q
..,: 

I 
e

iq
q

i 
q

 
C

 c
o

c
o

o
o

c
o

a
 

o
o

v
o

o
 

v
o

o
o

V
V

V
V

V
V

V
V

 
V

V
. 

V
V

. 
V

V
V

li.|f:r)a
\tv

.lr]a
rv

1
 

!a
 rl

q
q

c
q

q
o

q
q

d
q

q
iq

q
iq

q
c

.
c

o
a

o
o

c
o

o
v

O
O

v
c

o
v

5
o

c
V

V
V

V
V

V
V

V
 

V
V

 
V

V
 

V
V

V

O
O

O
O

O
O

O
O

 
O

O
 

-
O

 
O

O
O

c
o

e
o

o
o

o
o

\to
o

o
o

o
\to

o
o

q
q

e
q

q
c

e
q

c
iq

e
d

e
q

d
q

q
q

o
o

c
c

o
o

o
o

 
v

o
o

 
v

o
c

 
v

o
o

o
V

V
V

V
V

V
V

V
 

- 
V

V
 

- 
V

V
 

- 
V

V
V

.-
1

'r
1

-
:-

:-
.-

1
'-

'.o
Y

'.o
:Y

o
Y

:Y

V
V

-
 

V
V

V
V

V
V

V
V

V
 

V
V

 
V

V
 

V
V

V

E
S

.g
E

S
S

E
R

E
e

H
E

iF
K

.E
V

 V
 

V
.] 

V
 V

 
V

 
V

; 
V

 -; 
V

 
v

-,j 
v

 
v

-

an 
(\ 

N
 

c.t 
ct 

a.t 
(\ 

c'l 
c{ 

c{ 
a.t 

N
 

cl 
cl 

c.l 
N

 
cl 

N

- 
- 

+
 

a..l 
a.l 

a.l 
a.t 

c.l 
- 

c.l 
al 

i 
rn 

.i 
.a 

a.r 
(\ 

*

cl 
t\ 

(\ 
(\ 

(\ 
(\ 

a.l 
N

 
a.l 

cl 
a.l 

N
 

a.l 
at 

(\ 
l\ 

(\ 
N

vl h 
"? h 

h'r 
h 

n 
C

 ur h 
h 

i^ 
h, i2 i", i., i.,

": 
.f 

!:, 
- 

..i 
F

 
-: 

ri 
'o 

.-: 
.1 

{) 
-j 

c.i 
\" 

.: 
..i 

ri
--A

A
A

A
A

A
,^

A
-A

^
^

.:A
A

A
-

.r
Y

_
r

\iq
!:

r
.i._

..1
-

..|v
1

-
..'.,

<
 

<
 

<
 

co.o 
co L) o 

c) o 
o 

a 
ol E

r r! 
E

- rr. tr-
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N

xFL;i

=

o
)=

=
\J

tr.
q

Ae
a

=
q

)
=

u
)

c( i\
- 

a.l
(g

-

*.-e
 E

=
=

ta
)

=
;:6

t
F

<
i.i

!..-)

.v.=

^
CY
i 

v'

E
o

9t0 E

o
E

^
5

-
;5 r!

z
b

trfiE

b
 

*=
 

!,
:: 

.c
: 

! 
6

E
 

6
!: 

>
C

 
: 

L
 

X
-

E
 

?
F

g
:

>
 

-
=

(
!0

€
 

9
 

}'F
o

=
 

E

A
 E

E
=

;:
+

o
E

E
o

)a
=

; 
rr 

:tl

3
 rE

.?
 * x

: 
-. t- >

"ra
 -

Z
O

-e
. 

C
+

 
+

q
.r . =

..r I r - 3
.r ^

 3
 - "- E

 - =
r -

n
A

i 
v

-:^
r 

V
 ri 

.i 
R

 
. 

^
 

F
 

- 
r 

=
 

t 
d

 
c

c

:3
:?

::::'.3
3

=
q

3
=

"e
9

e
v

 
v

 
v

 
v

 
v

 
v

 
v

 
v

r 
v

 
v

l 
v

 
v

X
! 

v
-

r,! 
do 

66 
b4 

!o 
do 

60 
b4 

bo 
bo 

60 
6! 

bo 
50 

tso 
bD

 
50 

14
=

 
:1, 

r 
!

.! 
dr 

erj 
.o 

5rJ o/) 
oo 

on 
o0 

00 
00 

e0 
do 

6n 
c4 

b0 
bo 

o!
vE)



;? <
t c.i

q
e

q
q

q
r)o

c

V
V

V
V

V
V

V
V

2
,a

-_
-1

 
.r.-{ c

 
!

V
V

V
X

v
'a

F
-

r
)

u
,-

-
=

!1
o

..ic
.i..r-c

ic
:

V
V

V

o
F

d
i{+

g
X

o
V

V
V

T
t

^
^

^
s

F
F

*g
F

F
E

J
V

V
-V

\/U
;-

^
 

^
^

^
=

F
if;F

R
;=

t

F
e

€
F

i;e
=

3
1

.-i 
vl

V
V

V
V

 
V

V
V

F
;ir3F

'

(
E

=

u
) .:

(! 
tr

>
t,

E
a

c
(h

- 
e.l

6
-

^.! E

t 
E

*
F

<
i.i

6Eo4

.9'a

!J
_

a
6

E
r|<

.

.6 
trl

!6
0

>
€oo 

rd
F

 
C

 
i,

!2
L

=
i:

4
 

;s
r9

E
 

"=
.€

 
-

E
 

a
6

 
- 

E
l! 

f 
d

>
r

, 
d

,
-

=
 

F
 

4
=

 
6

:
-

a
 

:F
a

=
'F

t 
L

-
 

-
 

d
: 

o
€

9
.F

^
e

E
=

<
E

E
P

}E
9

E
 R

:3
 

E
:;

-
.-

 
n

 
E

=
 

y
;

6
 iE

'l 
3

X
 

rr
E

N
=

E
:r t

IJ

:'-9
<

<

d
--

J
J

J
J

I-
.)

'lJ
oo 

oo 
E

o 
bo 

50 
6! 

bo 
on

ar 
c! 

r{ 
c.,t 

ct 
at 

a{ 
r\

=

iliu
<

 
4

3
*.-=

E
2

'F

J
.:

<
c

-c
o

o
o

ll]q
:

N
:IN

N
N

N
N

 
tr

o
-tro

-Q
-o

-o
.o

.F



Table 3
Analytical Results for Product Samples-Fuel Type
2225 and 22'17 Seventh Street. Oakland, California

SamDle Units Fuel Type
CJRS.I

-" cPT-14
!" cPT-lg
n" , cPT-20

i'..1 . cPT-30' ' j  
I  vw-r
; MW-3'"PZ-F

MFC-18
MFC.19
MW-1-[C-401]

y3yo2
y29t02
u30t02
1t28/02
2t I t02
2t8t02
zl8t02
zfi5t02
3t?6t02
3t26t02
3t26t02

NA
NA
NA
NA
N A
NA
NA
NA
NA
NA
NA

diesel fuel, lubricating oil, or sirniJar
diesel #2 or similar
diesel #2 or similar
kerosene, diesel, or similar
kerosene, diesel. or similar
diesel #2 or sirnilar
diesel #2 or sirnilar
diesel #2 or similar
dlesel #2 or heating oil
diesel #2 or heating oil
diesel #2 or hearing oil

Notes and Abbreviations:
PZ = peizomerer
MTBE = methyl t-butyl ether
mg/kg = milligrams per kilogram
9o = weight percenl
PAII = polyaromatic nuclear hydrocarbons by Method 8270C
PIAI{O = parraf,ins, isoparafins, olefins, naphthalenes and aromatdcs by ASTM D5134-92
VOC = volatile organic compounds by Method 82608
CJRS-1 = Sample collected t'rom washrack inside Building C-407
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2,000 Feet 4,000 Feet

Approximate Scale

Sou rce: Oo klon d We st 7. 5 - mi nute U.5,G,5. Quad angle,
doted 1959.ond Dhotorevised in 1980.

FIGURE 1

SITE LOCATION

t t t l  ano t2/ /  >evemn
Street
Oakland, California
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APPENDIX A

CO]\TE PBNETRATION TEST AND PEIZOMETER INSTALLATION
FIELD ACTIVITY DOCUMENTATION

Alameda Counry Drilling Permits
Daily Activity Reports
Tail gate Safety Meetings
Cone Penebalion Test (CPT) Resuhs (logs)
Peizometer Borelogs
Peizometer Completion Forms
Peizometer Development and Sampling Forms
Chain of Cusrodies
Survey Dara for Monitoring Wells, CPTs, Peizometers, and Buildings C-401 and C-407

2225 a^d 2277 16 S:aee;t
Oakland, CA

Port of Oakland
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ALA]VMDA COLINTY PTELIC WORKS .{GEI{CY

i3ilffi,,1{Fn:l;.-x:J*",,

FOR A}PLTCANT TO COMPLETE
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AI-AIVIEDA COLrr\Ty pLTBLIC WORKS .{GENCY
WATER RESOURCES SECT]ON
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PERlllT CONDITToIS
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B. IT'ATER SUPPLY \TTLLs
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Innovatiue
ffi-fi.ffii TAILGATE SAFETY MEETING
Solutions,Inc,

ON/SUBSIDIARY FACILITY
,qra t3 JOB NUMBER

CUSTOMER 5n
SPECIFIC

TYPE OF WORK

SAFETY TOPICS PRESENTBD

pnorecrtve clorunrc,,eeupvrrr fa rrez_ D

CHEMIcALHAZARDS Dt a,sc' F.z-t G*otr.,re-, (-z*reNr, Uwnt - qnouxto Pnaorr---

PIrySICAL HAZARDS MoVt rJca ?Ar€rg ...r.r T\(, a{_ R/6, 
"-< 

o/c,ts 'zFAfFI_,.

Atex.uEa> ctua-s
EMERcENCy pRocEDURES Cau_ grt

HOSPITAL ADDRESS

S

CITEMICALS TJSED f\.ac-tL Fuet, , G*saual a., Czu c ,q-

Hospu xr Sua^ ,fl ft4eo,cat & ,7€o paoNekr4$/i.-l.Le riusurevcewrcue 1ll

ATTENDEES
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Iechnical TAILGATE SAFETY MEETING
Solutions,Inc.

DIVISION/SUBSIDIARY FACILITY

JOB NUMBER

SPECIFIC LocATIoN Z
TYPE OF WORK

SAFETY TOPICS PRESENTED

EMencENcy pRocEDURES (;t r- ?/l tz-eoar Erzr aec'rarc y pecscnlrtlz{-g
Dtee( l- io^rt . .

HOSPITAL AMBULANCE PHONE
HOSPITAL ADDR-ESS
SPECIAL EQUIPMENT

ATTENDEES

CONDUCTED BY:
STJPERVISOR
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TAILGATE SAFETY MEETING

DIVISION/SUBSIDIARY

JOB NUMBER

spEcFtcLocAT]loN ZZB A Zn1 1t1A >-fizskT-
TY?E oFWORK DE-.|(-r-t p cr , SairtpLr F!q r ? l t.i:irr&4a.fau- r *JsfA{&A-\6^r
CISNtrCALS usED T)l t<,R&. FuaLl G a6,oLe_! r., C.-u^<.+j

SAFETY TOPICS PRESENTED

PR OTFCTTVF. C'I .OTHTN.]/FOI TPMFI\I]"

CHEMICAL HAZARDS Drc=cr. Gg, Or.r >ue-spo r;r.ro pZour_r<-r

pHyslc,qL HMARDS )r.ruu,.r c- E a.r r vue c_-...,r-

EMERCENCY PROCDreS

HOSPITAL PIlONE AMBI]LANCE PHONE
HOSPITAL ADDRESS

SPECIAL EQTIIPMENT

ATTENDEES
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TAILGATE SAFETY MEETING

DATE I FcbZFL TrME O qO<) JOB NUMBER OO.I52.I5
CUSTOMER Port ofOakland ADDRESS 530 Water Street 2nd Floor Oakland, Califomia

LOCATTON 22?7 7rh Sncet and 2225 7th SFeer Oakland, Califomia

TYPE OF WORK Cone Penetratior Testins

CHEMICALS USED Deisel tuel- Gasoline

SAFETY TOPICS PRXSENTED

PROTECTIVE CLOTHNC.4QUIPMENT Modified Level D

PHYSICAL HAZARDS Inclimate Weather, slips, trips and falls, moving equipment and machinery

AMBTJLANCE PHONE

ALADDRESS 350 Hawthome Ave. Oakland Califomia

SPECIAL EQUIPMENT Cone Peretration Tesring Rip

ATTENDEES

CONTDUCTED BY: James Anerson

RINTED NAME

--T;

SUPERVISOR James Anderson

SIGNATLIRE:
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LOCATION 22?7 7th Street afld 2225 ?th Stre€t Oakiand, Califomia
TYPE OF WORK Cone Penerrarion T

SAFETY TOPICS PRESENTED

PROTECTIVECLOTHING/TQUIPMENT ModifiedLevelD

CHEM]CAL HAZARDS

PHYSICAL HAZARDS Inclimate Weather, slips, trips and falls, moving equiprnent and machinery

EMERGENCY PROCEDURIS Call 9l 1- Follow Emergency pelsonnels Insfuctions

r
SPICIAL EQUIPMENT Cone Peretrarion Testine Rig

ATTENDEES
PRINTED NAME

nat Q.z-
Jac.e T: aaEJ
\)I 0{ Yn &n tn ar. c,,if -

l{lr,renio tarl6-r
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TAILGATE SAFETY MEETING

DATE ?OJAAJt-,tr:Y ?@?, TIME O9oO JoB NUMBER OO-I52,I5
CUSTOMER Pon of Oakland ADDRESS 530 Water St eet 2nd Floor Oaklard, Califomia
LOCATION 2277 7th Street and 2225 ?th Srreet Oaktand, Califomia
TYPE OF WORK Cone Penetration Testing
CHEMjCALS USED Deisel tuel, Casoline

SAFETY TOPICS PRESENTED

PROTECTrVECLOTHING/EQUIPMENT ModifiedLevetD

CHEMJCAL HAZARDS

PHYSICAL IIAZARDS lnclimate Weather, slips, trips and falls, moving equipment aad machinerv

EMERGENCY PROCEDURES Call 911- Follow Emers€ncy personnels Instructions

Summit Medical

ITALADDRESS 350
SPECIAL EQUIPMENT Cone Peretration Tesring Riq

ATTENDEES
PRINTED NAME
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ENVIRONMENTAL AND CEOTECHNICAL PENETRAT]ON TESTING

February 11,2002

ITSI
2370 Shadelands Drive
Suite 100
Walnut Creek,. California 94598

Attn: Jim Andersen

Subf: 2225 &2277 7h Steet
CPT Site Investigation
Oakland, California
GREGG Project Number: 02-009MA

Dear Mr. Andersen:

The foilowing report presents the results of GREGG lN SlTU',s cone Penetration
Test investigation for the above-referenced site.

GREGG lN SITU appreciates the opportunity to provide our testing servjces on
this project. We trust that ihe informbtion presented in this report is sufficient for
your purposes.

lf you have any questions regarding the contents of this report, please do not
hesitate to contact our office at (925) 313-5800.

Sincerely,
t\.2'1, 

1 r t

li lUuP"za'^4a
Cn,i" cnrfl"n""n A
Vice Prddident

o
S50 H"*" R""d. M-tinez, Califomia ' (925) 313-5800 ' FAX (925) 3130302

Los ANGELES. sAlJ FRANcrsco, nouiroN, cnenresroi'r' ser-r nx.s cny' veNtouVeR' wEsr BERLN N')
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1.0 INTRODUCTION

This report contains the results of Cone Penetration Testing conducted at 2225
and 22tr7 7th Street in Oakland, California. The program consisted of thirty one
CPT soundings to depths of approximately 20 feet below the existing ground
surface. Gregg In Situ's 25-Ton CPT rig and associated tooling were used for
the CPT sounding. A data acquisition system collected information from the
cone as it penetrated the soils. The scope of work was completed at the
direction of lTSl personnel. The investigation program was conducted on
January 29 through February 1,2002.

2225 &2277 7'n Street
ITSI

2.0 FIELD EQUIPMENT AND PROCEDURES

2.1 Electric Cone Penetration Testing

The Cone Penetration Tests (CPT) were performed using GREGG lN SITU of
Martinez, California using an integrated electronic cone system. The CPT
soundings were performed in general accordance with ASTM D5778-95 and
industry standards.

A 20-ton compression type cones was utilized at this site. The 20-ton cone has a
tip area (A") of 15cm2'and a friction sleeve area of 225 cm2. A pore water
pressure transducer and filter is located directly behind the cone tip. The 5.0 mm
filler element is composed of a porous plastic and is saturated in glycerin under
vacuum pressure priorto use. An illustration of the cone is shown in Figure 1.

The GREGG lN SITU cone is designed with an equal end area friction sleeve
and a tip net area ratio, a, of 0.85 (based on A" equal to 15cm'). The net area
ratio, a, has been verified in the laboratory by subjecting the cone to a known
pressure then measuring the load recorded on the tip. The net area ratio can
then be calculated by dividing the measured pressure on the tip by the known
applied pressure.

GREGG IN SITU
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The cone is capable of recording the following parameters at
intervals:

1

2-cm depth

Tip Resistance (qJ' 
Sleeve Friction (f")
Dynamic Pore Pressure (uz)

Due to the inner geometry of the cone, the measured tip resistance (q") is
influenced by the ambient pore water pressure. This effect is commonly referred
to as the'unequal area effect". Therefore, a corrected total cone tip resistance
(q) is utilized for CPT correlations, where:

where: 9"
a
t t -

gt=gc*(1-a)xuz

is the recorded tip stress
is the net area ratio (Based on Laboratory Measurements )
is the dynamic pore pressure measured just behind the tip

Figure 1
Gregg In Situ Cone Penelromeler

(Type 2 Shoulder Cone)

GREGG IN SITU
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Complete sets of baseline readings were taken prior lo and after the sounding to
determine lemperature shifts and any zerc load offsets. Establishing
temperature shifts and load ofisets enables corrections to be made to the cone
data where necessary.

The CPT soundings were advanced using GREGG tN SITU's 25 ton CPT rig anc
associated tooling.

an CONE PENETRATION TEST DATA AND INTERPRETATION

3.1 GPT Data

The cone penetration test data and pore pressure measurements are presented
in graphical form in Appendix A. Penetration depth is referenced to the existing
ground surface at the time of the investigation.

The infened stratigraphic profile at the CPT test location is included with this
report. The stratigraphic soil type behavior interpretations are based on
relationships between q, fs, and u2. The friction ratio (f"/q) is a calculated
parameter that is indicative of soil behavior and is therefore used to identify the
soil behavior type.

Generally, cohesive soils have high friction ratios, low cone bearing and generate
large excess pore water pressures. Cohesionless soils have lower friction ratios,
high cone bearing and generate little in the way of excess pore water pressures.
In this report, the classification of soils is based on the correlations developed by
Robertson (1990) shown in Figure 2.

GREGG IN SITU



2225 &2277 7th Steel
ITSI

,.:.

0)
c, i
(E
o
(Il
{)c

3 4 5

Friction Ratio (%), Rf
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512
612.5
7 : a

84
g 'L l5
1o& 6
11 1
122

Soil Behaviour Type
sensitive fine grained

organic material
cray

sil$ clay to clay
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt

sand to silty sand
sand

gravelly sand to sand
very stiff fine grained "
sand to clavev sand *

* overconsolidated or cemented

Figure 2
Soil Behavior Type Classification Chart

(Robertson 1990)
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3,2 PORE PRESSURE D]SSIPATION TEST RESULTS

Pore water pressures are monilored in order to measure hydrostatic water
pressures and approximate the depth to the groundwater table. Pore pressure
dissipations were automatically recorded at 5-second intervals and where
appropriate during pauses in the penetration. Oflen, complete dissipations are
conducted at selected depths. Select pore pressure dissipations were conducted
as part of this investigation and are included in Appendix B.

3.3 ULTRA VIOLET INDUCED FLOURESCENSE

Several of the soundings included ultra violet induced fluorescence (UVIF)
measurements recorded on a continuous basis as the cone was advanced into
the subsurface. The UVIF module has a high energy ultra violet light directed
through a sapphire window into the soil and groundwater. The intensity of the
light is detected by the module and recorded with respect to depth. These
measurements have been included on the plots where applicable included in
Appendix A.

3.4 CPT INTERPRETATION SUMMARY

Generalized summaries have been generated for the soil parameters with
respect to depth. These methods are based on general geotechnical
engineering principles and current literature being published in the discipline of
CPT technologies. This output file has been presented as an importable (ie. to
spreadsheet) file. A listing of definitions and interpretation methodologies is
presented in the Appendix C.

The interpretations of soils encountered are conducted using correlations
developed by Robertson, 1990. lt should be noted that it is not always possible
to clearly identify a soil type based on q", f" and u2. In these situations,
experience and judgement and an assessment of the pore pressure dissipation
test data should be used to infer the soil behavior type.

4.0 DATA DISKETTE

GREGG IN SITU
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The enclosed data diskette contains the data file recorded and generated for this
testing program. The following table details the file.

Files on Data Diskette

File Extension File Description
coR Gregg format CPT file:

Column 1: Depth (m)
Column 2: Tip Resistance - q" (tsO
Column 3: Sleeve Friction - f" (tsf)
Column 4: Dvnamic Pore Pressure - u2 (psi)

PPD Pore Pressure Dissioation File
l F l Interpretalion File lmportable

This file and parameters were generaled for 009C01.., 009C02.-, etc. The Data
Diskette is included in Appendix D.

GREGG IN SITU
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