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1.O INTRODUCTION

This Phase lCorrect ive Act ion Plan (CAP) Development Report  was prepared according to
the workplan submit ted by EOA, Inc.  on February 2O, 1996 to Alameda County Health
Care Services Agency, Department of  Environmental  Health (County).  That submit tal '
entitled "Prooosed ScoDe of Work - Cox Cadillac Corrective Action Plan" was approved by
the County in a let ter dated February 26, 1996. The work wi l l  be performed in two
phases. This report is on Phase I of the CAP development effort, which includes the
fol lowing tasks:

. review of site history to identify potential subsurface structures;
o ut i l i ty locat ion review;
. develop assumptions regarding magnitude and extent of hydrocarbon plume

beneath building;
o prel iminary r isk assessment (based on assumptions);  and
. biotreatability sampling and analysis.

As funher approved by the County, the feasibility study and conceptual remedial design
wi l l  be completed dur ing the second phase of work and wi l l  be cont ingent upon the resul ts
of the f i rst  phase of work.

Subsurface Consultants,  Inc. ,  as subcontractors to EOA, Inc. ,  performed much of the
background research and field work for the sections regarding historical site history, utility
location research, and the preliminary biotreatability evaluation.

2.O BACKGROUND

A 1O,OOO-gal lon underground storage tank was used from 198O unt i l  mid-1993 by Cox
Cadi l lac,23O Bay Place, Oakland, CA, to store unleaded gasol ine. A si te |ocat ion map is
shown on Figure 1,  In March of 1993, petroleum hydrocarbons and traces of  l -2 DCA
were detected in a monitoring we{l which was installed at the County's request, in
response to a leak which had been detected in an underground tank that had previously

been excavated from an adiacent, upgradient location. Additional sampling carried out in
October 1993 in shal low temporary wel ls in the vic ini ty of  these tanks conJirmed that
hydrocarbons were present in the groundwater extending at least as far as the property

boundary. The initial sampling, carried out by PES is described in Report, Soil and
Groundwater lnvestigation, Bill Cox Cadillac, December 23, 1 993.

Because the 1O,OOO gallon tank was located in this area it was suspected that at least
part of the hvdrocarbons were originating from this tank and/or associated piping. Use of
the tank was discont inued, and on Januarv 26, 1994 the tank and associated piping were
removed and excavated soils were stockpiled. The tank excavation and associated
sampf ing are described in Final Report of UST Closure Activities (EOA' April 1994.) As
described in that report, the tank was found to be in good condition, but a corrosion hole
was observed rn a joint in the galvanized steel vacuum line between the tank and the
dispenser. Hydrocarbons were observed in soil at the trench bottom and walls, between

3OA" -:e.
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the leak location and the tank excavation. Hydrocarbons were also observed in
groundwater which entered the tank excavation, and in the tank excavation sidewalls
below what appeared to be the highest seasonal groundwater elevation.

A Workplan for Further lnvestigation (Workplan) (EOA, March 1 994), was prepared and
approved by the County.  The Workplan out l ined fol low-up work in response to the
observations and sampling results described in the tank removal report, These included
1) soi l  excavat ion and disposal in the vic ini ty where the pipe leak had occurred, 2)
downgradient investigation, and 3) groundwater monitoring program. After the further
excavat ion of  pipe trench soi ls,  conf i rmat ion soi l  sampl ing of  the excavat ion wal ls
indicated that some hydrocarbons were still present in remaining soils. Further,
groundwater monitoring confirmed previous measurements of hydrocarbons in
groundwater. Concentrations in groundwater did not decrease significantly during one year

of monitoring.

3.O PURPOSE

The Countv, in a letter dated January 9, 1996, required that a Corrective Action Plan
(CAP) be prepared and implemented. As noted, this report represents the first of two
phases in development of the corrective Action Plan. The purpose of this phase of work is
as fol lows:

1) to develop addit ional  informat ion about subsurface condit ions which may effect
movement of groundwater and the hydrocarbon plume.

2l to carry out a screening-level risk assessment to determine whether this site might
be categorized as a " low r isk" s i te pursuant to recent guidel ines from the Regional
Water Ouality Control Board or alternatively, what concentrations in soil and
groundwater would need to be achieved to achieve such a classi f icat ion.

3) to carry out biotreatability testing to determine the biodegradation activity and
nutrient characteristics of the groundwater for use in selecting appropriate
remediat ion measures in Phase l l  of  the CAP development ef fort .

4.O REVIEW OF SITE HISTORY TO IDENTIFY POTENTIAL SUBSURFACE STRUCTURES

A review of site history was performed to identify potential subsurface structures that
might impact excavation, remediation, and/or groundwater flow. A chronologic history of
the site was compiled from the review and is shown in Table 1. The focus of effon was
on identilying subsurface structures which may still exist below the present ground

surface, however all identified uses are summarized in the table. Sources for the
chronologic history include historical aerial photographs and maps {atlas and Sanborn),
local, state, and federal agency records of the site, and records from other pertinent
o{fices, departments, and sources.

The information in Table 1 can be summarized into several general findings which are of
relevance to the present report.
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. TABLE 1
CHRONOLOGIC HISTORY OF 23O BAY PLACE

DATE

1 8 7 8

April 23, 1883 Map of Oakland and Vicinity by
W.F. Boardman City and countv
Surveyor

August .  1890 H inke l  &  McCann WPA,  1939
obtained from Comprehensive
Planing Department

Dec 6 ,  1  89O Oakland Enquirer

SOURCE

Historical Atlas of Alameda
County by Thompson & West

Oakland Enquirer

Oakland Enquirer

CONTENT

Map number two , pages 68 and 69, scale 1
inch = 40O Jeet

Reduced copy with approximate scale of 1 inch
= 1OOO feet

A cable care l ine extended along Harrison Street
from 24th to Piedmont. The cable car
suDerseded the horse car l ine, using the old
roadbed and rebuilding part o{ the tracks. Power
Station was situated at the subject site.

This newspaper clipping shows a drawing of the
floor plan oi Piedmont Baths located at the
subject site. Drawing shows Large tank area,
entrance hall. cafe, tepidarium and public
dressrng rooms.

NewsoaDer headlines "Piedmont Baths Open"

Piedmont Baths; salt water is pumped up to
elevation 50 feet and passed through fi l tration
system. Water was so clear that you couid see
the bottom at 9.5 teet

Historic Piedmont Baths were located at
Harrison Blvd. and 24th street. The Baths were
adiacent to the Pioneer cable car barns. Steam
lrom the boilers used to drive ths cables was
used to heat the waler of the big swimming
oool.

Powerhouse was converted to electrical
traction. Two 150 horsepower Corliss engines
built bv Risdon lron Works w€re used. Water
from Lake Merrit was used for steam
generation. The hot water was sold to a
swimming pool next door.

J u n  2 5 ,  1  8 9 1

Dec 1  9 ,  1891

1 8 9 7 Paragraph written by the
Oakland librarv in 1 952

May 21 ,  1899 "The Cab le  Car  in
America/1 971 " by Geo. W.
Hilton Jrom Comprehensive
Planing Department
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1 903

1 9 0 4

l  q t q

Apr i l ,  1925

May 14 ,  1926

May 25, 1925 Citv of Oakland Building Department

Sanborn Map 19O3 Volume 2 Book
G page 1 6'l

Paragraph written by the Oakland
library in 1 952

Oakland City Directory

Don Lee's letter to City o{ Oakland
obtained from Comprehensive
Planing Depanment

Bolts and Nuts news industries
article obtained from Comprehensive
Planing Department

Oakland City Directory

City of Oakland , Comprehensive
Planing 0epartment

Paragraph written by the Oakland
l ib rary  in  1952

Tribune

Paragraph written by the Oakland
library in 1 952

Property adiacent to the Piedmont Baths was occupied by a
building housing the Oakland Piedmont Power Co, At th€
south end of the building was a Power housing room, and
Boiler room.

Piedmont Baths puts in its own heating system

Piedmont Baths located at {W A Boole) 24th and Hanison

In relation ol joint occupancy of the building at 24th &
Harrison by Don Lee and Pacitic Gas & Electric Companv
with the tormer owners ot the building, the Key System
Transit Company

Application for a permit to alter or add to building on 26th
and Harrison, Owner: Pac States Invest Corp. Burrel
Removed most of the front of both buildings and created
new wide windows, new lootings and piers.

Don Lee lnc. completed another unit at 24th and Hartison its
present quarters. Plan dimensions of 185 feet on Bay Place
by 335 feet on Harrison Street

Piedmont Baths located at 24th and Harrison

City of Oakland building permit # A 33970 at 25OO Harrison-
Scope: 18'x24' Work room for cars

A tire swept the building, the outer wall tumbled down

Tile pool opens with capacity ot 360.OOO gallons

Building was remodeled and emerged as The Lakeside und6r
management oi Ralph E, York, who established the Western
Swimming Association.

1927

Jan 12,1928

Jan 3 ,  1  932

1 934
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1937

1 9 3 7

1 9 3 8

Jan 7 ,  ' l 938

Aug 2 ,  1  939

Jun 7 ,  1  939

Circa 1 94O Sanborn lvlap

A p r  1  1 ,  1  9 4 1

Paragraph written by the Oakland
library in 1 952

Oakland City Directory

Oakland City Directory

Tribune

Aerial Photograph BUT-289-
63/64 Scale 2O,OOO

t  f loune Jun / ,  rvJ : ,

Jun 27, 1935 City of Oakland , Comprehensive
Planing Department

Fire repairs

Lakeside Plunge diad in 1937

Lakeside Plunge; R. W. York mgr. at 51 Vemon

Lakeside Plunge; John Murphy mgr, at 51 Vernon

Lakeside Plunge closed

Tearing down Lakeside Plunge that closed for good the year

before.

Map shows layout of building used as car dealership' Auto
Stock Room & Service Workshop on Harrison Street,
concrete floors, rooms at the back were lor Paint SpraYing'
Stock room. auto washing and small room labeled with l -50

Gal Chem. Sales room is located at the Bay Place front.

Dealer Cadil lac Lasalle Don Lee at 24th and Harrison

Lake Plunge is not listed

City of Oakland building permit tS 131751or tire repairs' to
main building east side as indicat€d on plans

Cadil lac Motor Car Division ol Gensral Motor Corp', tactory
branch located at 24 & Harrison

1 9 4 1

1942

Oct  1  1  1946

Aerial Photograph ALA-C-
198 t2

Oakland City Directory

Oakland City Directory

City ot Oakland , Comprehensive
Planing Department

Oakland City Directory
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1 9 5 1

1 9 5 2

May 3 ,  1  957

Nov 24, 1 958

Sanborn Map

Oakland City Directory

City of Oakland AV-253-
OA.24125 Scale 1 2,000

City of Oakland

City ol Oakland

Oakland City Directory

Sanborn Map

City of Oakland , Comprehensive
Planing Department

Letter From Gill 's Electric to City of
Oakland

Map shows layout of building used as care dealership. Auto
Sales remain at the Bay Place front, Auto Services workshop
at the Harrison {ront. a large room was added in the back for
auto repair garage, Auto washing room was moved to the far
north end, and paint spraying room was deleted from the
plan,

Shepard Cadil lac- Oldsmobile Co. at 24th and Harrison

Building permit to change a sign to read Pontiac, now
Sh€pard Cadil lac at 216 Bay Place

Application for a building permit at 24th & Harrison( 23O Bay
Place), Owners name Shepard Cadil lac' Pontiac

Shepard Cadil lac- Pontiac at 24th and Harrison

Same as '1951 Sanborn map, no apparent changes.

City of Oakland building permit fcg7948. Scope: Remove 3
walls & roof only. 1OO'x75' - portion condemned

Canceling a permit at 23O Bay Place own by Pat Paterson
Cadil lac

Oct  16 ,  1  962

1 9 6 4

1 9 6 6

Aug 22,1977

Nov 7 ,  1  979
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1) Petroleum hydrocarbon fuels have been stored on this site, although in
varying amounts and various storage facilities, for more than one hundred
years. Power generation facilities of various types were located on this site
cont inuouslv f rom '1890 to about 1 925 {and perhaps as late as 1938}.  The
si te was used as an auto dealership from about 194O through 1994. Very
little information was identified regarding any of the previous fuel storage
{aci l i t ies,  except for the 10,OOO gal lon gas tank, or regarding the types of
fuel and other hydrocarbons which were used. Because this investigation
was directed toward identifying potential subsurface structures in the plume

area, a detai led search for informat ion on previous tanks and previous

hydrocarbon storage was outside the scope of the present effort.

2l The former swimming pool structure of the historic Piedmont Baths was
located below the present ground surface in the immediate area that is the
subject of this investigation. Although it appears to have been located just

upgradient from the piping leak and the former gas tank location, it appears
that the "former waste oil tank" and the dispenser for the gas tank were
located within the perimeter of the pool structure. No information was
identi{ied regarding demolition o{ the pool structure, and observations made
during excavation of polluted soil indicate that at least part of the 9 ft. high
concrete walls of the pool are still present beneath the surface.

The Piedmont Baths were in oOerat ion from about 1891 to 1938, The complex consisted
of an indoor swimming pool, a dressing room, a cafe. restrooms, a ladies parlor, tub baths,
a 1st and 2nd story gallery overlooking the pool perimeter, and a laundry room. Several
elevated water tanks existed around the outside of the complex. Pool complex
improvements,  as shown on Sanborn Fire Insurance Maps, are shown in Figure 2.

The poof measured approximately 75 feet by 120 feet in plan on a 1882-1901 Sanborn
Map and reportedly had a capacity of 36O,000 gallons. The deepest part of the pool

extended to a depth of  9.5 feet.  The recorded volume of the pool and the apparent plan

dimensions appear to indicate that the pool l ikely had a sizable shal low end.

The bath complex was torn down in 1939, Records of  how the pool area was abandoned
are not clear. Evidence of the southernmost wall of the baths was discovered during
excavation o{ the soils located below the former pipe in the trench. From those limited
observations, that part ol the wall appeared to be intact, except where it was breached
down to approximately 2 feet below ground surface to accomodate the piping trench from
the gas tank to the dispenser, However, review oJ boring logs documenting conditions
encountered during drilling test wells in the vicinity of the pool did not reveal the presence

oJ materials consistent with pool construction. Evidence of a floor of the baths, which
according to the records should be located at approximately 9.5 feet below ground
surface, has not been reponed on logs from borings and monitoring well installation.

Based on the available data, it appears that at least part of the pool structure remains in
place, but it cannot be determined how much of the walls are intact, and whether any pool

floor structure remains in place. Also, the possibility o{ other subsurface walls and
structures in this area should not be discounted, given the long history of use for baths
and swimming, and the relatively sparse documentation that was identified. A

EOA, Xne.
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considerable amount of concrete debris, and at least one additional subsurface wall (a
brick wall at the North end of the tank excavation) was observed during the two
excavation projects related to the fuel tank removal.

The consistency ol pollutant concentrations and groundwater elevations observed in
monitoring wells would indicate that the structure is not having a major impact on
groundwater movement, but the location and characteristics of the southern pool wall as a
potential subsurface barrier, the potential for other subsur{ace barriers, and the extreme
heterogeneity of fill materials, will need to be con{irmed and taken into account !l it is
necessary to design any groundwater extraction system as part of the remediation plan.

5.O UTILITY LOCATION REVIEW

In September, 1995 a hydropunch investigation was carried out to further characterize
downgradient movement of groundwater pollution loffsite Groundwater Hydropunch
Sampling Report, EOA, September 1995). During the preliminary fieldwork for the
hydropunch sampling, it was determined that a number of utilities were located along the
downgradient property boundary and in the street and intersection. The locations of many
of these utilities were confirmed, but details such as size, depth and trench construction
were not investigated at that time. ln the hydropunch sampling, no detectable
hydrocarbons were found in groundwater beneath the street, immediately down gradient
from the monitoring well at the downgradient property boundary (TW-7). Samples from
that well have consistently contained TVH and BTEX. The discontinuity in pollutant
concentrations may be explained if the groundwater is intercepted by higher-permeability
materials in utility trench bedding and/or backfill. To determine vihether this explanation is
reasonable, further investigation was carried out regarding the depth and construction of
the utilities. In addition, because there were reports that free product and gasoline vapors
were present in the utilitv vaults when the tank was still in operation and apparently
leaking, several of the vaults were opened and inspected for {ree product or odors.

Under subcontract to EOA, Inc, Subsurface Consultants, Inc. (SCl) reviewed information
regarding utility locations primarily adjacent to the south side of the referenced site. The
task included 1) reviewing avai lable ut i l i ty maps for the area provided by PES
Environmental ,  Inc. ,  2) reviewing maps on f i le at  the Oakland Publ ic Works Department,  3l
contacting Underground Service Alert (USA) to arrange site visits with the local utilitY
companies to field locate their utilities and open some of the vaults, and 4) performing a
si te reconnaissance.

5.1 Utility Maps and Plans

In general. the maps reviewed indicate that numerous subsurface utilities exist in the
vicinity. Site meetings with the local utility companies confirmed the location of the
existing active lines and provided information regarding recent rerouted utility runs. The
locations of selected lines are presented in Figure 3. Conceptual cross-sections which
show approximate utility line depths with respect to the subject property are presented in
Figures 4 and 5.
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BackJill details of trenches were not conJirmed. SCI contacted the engineering
departments of the City of Oakland, PG&E, EBMUD and Pacific Bell to obtain information
regarding their typicai trench details. Based on SCI's discussions it appears that most
utilities place their pipelines on gravel or sand bedding material. The bedding material
usually is extended above the pipeline, however, the actual thickness varies depending on
the pipel ine type, use and locat ion.

5.2 Vault Observations

Utility vaults for telephone, storm drain, and gas/electric lines which were observed to be
in close proximity to the south side of the subiect site were opened by the respective
utility representatives. SCI'S observations of the vaults are presented below:

o There are two Pacific Bell concrete vaults in the sidewalk adiacent to the
site, The vaults are about 1'l .5 feet deep and are reportedly physically
connected underground. These vaults were observed to have about 5'25
feet of water in them. The water did not exhibit noticeable odors or sheen,

. A Pacific Bell vault in the Vernon Street median is connected to the vaults in
the Bay Place sidewalk.  This vaul t  is about 7 feet deep and was observed to
contain about 3 feet of water. The water did not exhibit noticeable odor or

, l _9  ,  sheen .
VU . \ r
1 ,  .n l

J,' . \'." y Three storm drain drop inlets were opened and observed. Two of these inlets

$t r d N{\ were on the Vemon Street - Bay Place curb line, adjacent to the subject

-.$, "in?$/ 
- 

property. The western most inlet is about 4.75 feet deep; the other inlet is

t\\i;'tfl J' ^ about 6.5 feet deep. The third inlet observed was located across Vernon
4l- fr .tr I' Street to the southeast. This inlet is about 8.5 feet deep. The three inlets did

\tf 
^tl"f not appear to contain any water nor were any notable odors observed.

,v\#.vv,
h'lfa u 

"T 
Two high voltage electric splice vauits located in the sidewalk south of the

V 
"Y 

fl site were opened and observed. The splice vault closest to Vernon Street
V. g \  was about 4 feet deep and contained approximately 2 inches of water.  The

Sf western-most splice vault was about 2.5 feet deep and contained no water.
No noticeable odors were observed.

From the above information it appears that the groundwater flow may be influenced by
one or more of the utility trenches. The storm sewers are at a depth and loc6tion where
the bedding, backfill, and/or piping are likely to be intercepting the shallow groundwater.
Groundwater may be flowing laterally in more permeable materials such as sand bedding
beneath pipes and/or it is possible that water may also be infiltrating into the storm
sewers. ln addition, an abandoned segment of storm sewer runs down the middle of the
street perpendicular to the direction of groundwater flow. Depending on the details oi
abandonment, this storm sewer could potentially provide a more direct conduit for
diversion o{ the polluted groundwater. Groundwater flow may also be influenced by the
nearbv PaciJic Bell vaults that are located closer to Well TW-7 and the bases of which are
deeper into groundwater. lt is important to note, however, that gasoline odor was not
currently observed in any of the vaults, or inlets despite the fact that these observations
were conducted near the end of an above average-rainfall wet season.

I
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5.3 Si teReconnaissance

SCI conducted a field reconnaissance to observe utility locations. During the
reconnaissance SCI observed the following:

. Numerous vaults and manholes exist in the sidewalk and street south of the
site. Most of the manholes and vaults appear to correspond to those shown
on the var ious maps reviewed by SCl.

. Several concrete oatches were observed in the sidewalk area south of the
bui ld ing. The reasons for the sidewalk patches were not readi ly apparent
based on the reconnaissance, A brass plate measuring approximately 3
inches by 5 inches was also observed in the sidewalk area. The plate has the
words Crane Co. stamped on it, and is secured by a single bolt, Attempts to
open the plate f  a i led.

o { storm drain inlet and a trench drain are situated in the area east of the
existing building. lt is unclear whether these improvements connect to the
improvements observed in Bay Place, or whether they tie into improvements
in Harrison Street.

. A vertical pipe was observed extending up the side of the existing building
near the northeast corner. In the open area east of the pipe a I foot by 1
foot by 1.5 foot deep sump was observed. The sump appears to be si tuated
within an asphalt  patched area measuring approximately I  feet by 15 feet.
An 8 inch diameter pipe was observed connected to the sump. The sump
appears to have a metal bottom which is secured in-place. The purpose of
the sump and reasons for the vertical pipe and asphalt patch were not
readily apparent based on the reconnaissance.

o Numerous vaults and sidewalk oatches were observed on Harrison Street. All
of the vaults aooear to be associated with area utilities. The reasons for the
sidewalk patches were not readily apparent based on the reconnaissance.

6.0 DEVELOP ASSUMPTIONS REGARDING MAGNITUDE AND EXTENT OF
HYDROCARBON PLUME BENEATH BUILDING

For the purposes o{ the remedial  design, which wi l l  be part  ol  the Phase l l  CAP, and
because the limits of hydrocarbon-impacted areas have not been fully defined, some
assumptions regarding magnitude and extent o{ hydrocarbons underneath the building
have been developed, These assumptions are based on existing soils and groundwater
analyses and are necessarily conservative. Maps of concentrations of hydrocarbons in
soils and groundwater were generated to estimate the areal extent of hydrocarbon-
impacted soils or groundwater.

The soils map is based on soils analyses which were obtained during excavation of the
gasoline tank (Table 2 and Figure 6). Only verification sampling results obtained after
excavation are included; samples collected in locations that were subsequently excavated
and disposed of are not included. Samples Sl  South and S2Nonh were col lected in
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January 1994 after the tank was excavated. The samples were collected in the south and
north sidewalls of the tank excavation at depths of 4 and 5 feet, respectively. Samples S-
1, S-2, S-3, S-4, and S-5 were col lected in June 1994 after addi t ional  soi ls were
excavated Jrom the pipe trench. Soils were excavated to depths ranging from 5-8 feet
(Figure 7). Soil samples were collected at depths ranging from 3-7 feet (Table 2). The
maps of estimated hydrocarbon impacts to groundwater are based on the most recent
groundwater sampl ing and analyses on February 23, 1996 (Table 3 and Figure 8a).
Results of the hydropunch sampling are shown on Figure 8b.

For the purposes of estimating the magnitude and extent of hydrocarbon impacts to both
soils and groundwater, a symmetrical shape of concentrations was assumed. That is,
concentrations of TVHG in soils and groundwater and benzene in groundwater are similarly
distributed on both sides of the source area. Although hydrocarbons are generally found in
highly-localized areas. a conservative estimate assumes a similar distribution, spread out
from the area where highest concentrations are measured. Further. because the
conf i rmat ion soi l  samples were purposely col lected in areas with the most severe vis ible
hydrocarbon impacts, these limited analytical results almost certainly represent the worst-
case estimate of the concentration of hydrocarbons remaining in the soils, rather than a
typical trench-wall concentration as conservatively assumed in these estimates.

Concentrations of Total Volatile Hydrocarbons as Gasoline {TVH} in soils and groundwater
and benzene concentrations in soils and groundwater were mapped and approximate
contours of concentrations were estimated. Based on these contours, approximate areas
of hydrocarbon-impacted soi ls and groundwater were est imated. Maps showing actual
concentrat ions and assumed distr ibut ions of  TVH in soi l  and in groundwater are shown in
Figures 9 and 1O, respectively. Maps showing actual concentrations and assumed
distr ibut ions of  benzene in soi l  and in groundwater are shown in Figures 11 and 12,
respectively. lt is important to stress that the isoconcentration contours are conservative,
rough estimates. They are inferred from a limited number of sampling points and
insufficient information is available to account for subsurface heterogeneity which is
known to exist.

Based on field observations, the depth of TVH-impacted soils is dependent on
groundwater fluctuations and is located at depths of 4-6 feet, within the "smear zone".
These observations are confirmed by the groundwater monitoring results that show slight
fluctuations oJ hydrocarbon concentrations which somewhat correlate with the seasonal
fluctuations of groundwater elevations. From the soil sample results, it appears that the
benzene component of the soil hydrocarbons is relatively small relative to the propoftion

observed in groundwater. The area with relatively high benzene concentrations in soil is
very l imited, located in the immediate vic ini ty of  the former piping Ieak. This most l ikely
indicates that the benzene has degraded, leached, or volatilized from the hydrocarbons in
the soil, or it may indicate some other, unidenti{ied source for at least part of the
groundwater pol lut ion.

7.O PFELIMINARY RISK ASSESSMENT

A preliminary risk evaluation was carried out in accordance with the ASTM 1739-95
document,  "Standard Guide for Risk-Based Correct ive Act ion at  Petroleum Release Sites"
(RBCA). The guide presents a tiered, decision-making process for the assessment and
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FIGURE 10: TVH Concentration in Groundwater (ppm)
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response to a petroleum release, based on the protection of human health and the
environment. The approach and results are summarized in this section.

7 .1 Site Description

The Cox Cadi l lac si te is located at 230 Bay Place, Oakland, Cal i fornia (see Figure 1).  The
site consists of approximately 2 acres of land bounded by Harrison Street to the
northwest, Bay Street to the southwest and Vernon street to the southeast. The
northeastern site boundary abuts a steep embankment that is partially supported by a
retaining wal l .  Single- and mult i -uni t  resident ial  bui ld ings are located on the hi l ls ide above
the site, The property contains a single, large building, constructed sometime prior to
19O3, that most recent ly housed the automobi le sales and service faci l i ty.  The remainder
of the site consists of two paved areas used for storage and for parking automobiles.

7.2 Currenr and Completed Site Activities

Monitor ing wel l  MW-1 was instal led and sampled by PES in 1993. In October 1993, PES
installed 7 temporary wells for further groundwater analysis. During drilling of the
temporary wel ls,  no soi ls were submit ted for analysis.  Beginning in December 1994, EOA,
Inc. began groundwater monitoring activities for Bill Cox. Groundwater elevations were
measured on a monthly basis, and groundwater samples were collected for analyses on a
quanerly basis. Currently, a second year of quarterly groundwater monitoring is ongoing.
Figure 7 shows the locations of the former tanks, monitoring wells, and the results of the
most recent groundwater analyses on February 23, 1996. Table 2 is a summary of  the
histor ical  groundwater analyt ical  resul ts through February 1996.

7 .3 Hydrogeologic Conditions

Depth to groundwater at  the si te is shal low, and ranges from 1.87 to 6.45 feet below
ground surface. Based on the Jirst year of water level measurements, the general direction
of groundwater flow is in a southwesterly direction toward Lake Merritt, The most recent
groundwater gradient map for February 1996 is shown in Figure 13 and shows
approximately the same general direction of groundwater flow.

In May 1993, PES performed a l imited study of  the potent ial  for groundwater to be
affected bv tidal fluctuations in Lake Merritt. Groundwater levels were measured three
times in one day corresponding to times of two high and one low tide at the Oakland Inner
Harbor, The results o{ the study do not support the existence of tidally-influenced
groundwater at the site.

A downgradient hydropunch groundwater sampling investigation (Offsite Groundwater
Hydropunch Sampting, EOA, September 1995) provided information on the distribution of
hydrocarbons in the downgradient direction from the site' The results of that limited
sampling event suggest that the groundwater is not migrating offsite in the direction
suggested by the on-site groundwater flow. Further definition of subsurface utility
structures in that vicinity indicates that the backfill andior the pipes are in a configuration
and depth which suggest that they may be intercepting shallow groundwater flow'
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7 .4 Beneficial Use

In this area, groundwater is not used as a drinking water source. In the vicinity of the site,
groundwater wells exist for monitoring or clean-up extraction purposes only, with the
exception of two wells that are identi{ied in county records as being used for irrigation. At
the site, groundwater is not used for any purpose; groundwater is currently monitored on a
quarter ly basis.  Figure 14 shows the locat ions o{ groundwater wel ls wi thin a 0.5 mi le
radius oJ the site. Attachment 1 lists the well locations by township, range, and section,
and the corresponding groundwater usage.

7 .5 Risk Assessment Methods and Assumptions

The risk assessment was performed in accordance with the procedures outlined in ASTM
1739-95. For this evaluat ion, i t  was assumed that the former gasol ine tank and piping are
the source, and that the distribution of pollutants are as described in the previous section.
According to RBCA, the chemicals of concern for a petroleum release site, are benzene,
toluene, ethylbenzene and xylenes. For the purposes of th is assessment,  because benzene
is the only Class A carcinogen and the concentrations of benzene at the site are relatively
elevated compared to the other RBCA-listed chemicals, only benzene was evaluated.

Historically, the highest benzene concentrations have been found in well TW-7, located
just downgradient from the former gasoline tank, Concentrations in this well range from
13-49 parts per mi l l ion (see Table 2).  Over t ime, the concentrat ions have general ly
decreased, however,  they remain within the same order of  magnitude,

In the RBCA document, a set oJ equations are presented for estimating exposure and
toxicity, and a set of typical site parameters are used to construct an example table of
risk-based screening levels (RBSLs). The equations for estimating RBSLs for vapor
concentrations in the breathing zone follow guidance in r9isk ,4 ssessrn ent Guidance for
Superfund, VoL 1 , Human Health Evaluation Manual, Paft A, EPA, December 1 989. For
this RBSL table, several assumptions were made by EPA, In the case of inhalation of
indoor air vapors, it was assumed that vapor concentrations remain constant over the
duration of exposure, that there is no loss of chemical as it di{fuses towards ground
surface ( i .e.  no biodegradat ion),  and that al l  inhaled chemicals are absorbed. The assumed
exposure parameters are based on adult exposures only and represent reasonable
maximum exposure values in Exposure Factors Handbook, EPA, July 1989, and are
regarded as upper-bound estimates for each individual exposure parameter, Soil properties
are based on typical values for sandy soils and are consistent with values given in
Superfund Exposure Assessment Manual, EPA, 1988. Subsurface soil RBSLs are based on
assumed source depths of 1 meter below ground surface and groundwater is assumed to
be located at 3 meters.

The table of RBSLs includes screening level soil and water concentrations lor various
potential exposure scenarios. These values are used as Tier 1, or preliminary screening,
concentrations by selecting the appropriate exposure scenarios for the site of interest, and
then comparing the highest, or source, concentrations at the site against the RBSL values.
lf concentrations at the site are below the RBSLs for applicable scenarios (in California
they must first be adjusted lower to account for a higher assumed toxicity), then the site
wi l l  general ly be considered low r isk.  l f  the appl icable RBSLs are exceeded, then ei ther a
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more sophisticated, site speciJic'risk evaluation (Tier 2! may be performed to refine the
assessment, or the site may be cleaned up to levels that are lower than the RBSLS.

For the purposes of this assessment, possible future use scenarios were evaluated for
commercial or industrial, and not residential usage. A potential future scenario of
construction at the site was evaluated, since it is possible that construction at the site
may occur.  For this scenario,  exposure pathways would include soi l  volat i l izat ion to
outdoor air ,  groundwater volat i l izat ion to outdoor air ,  and incidental  soi l  ingest ion. A
comparison (in RBCA) of these three exposure pathways to the exposure pathways
associated with inhalation of vapors in a building, showed that the more sensitive potential
scenario, and therefore the more stringent RBSLs, are associated with the exposure
pathways for inhalation of vapors in the building. Therefore, the more stringents standards
for the fol lowing scenarios wi l l  control  the r isk screening at th is s i te:

o inhalation of indoor vapors originating from dissolved hydrocarbons in
groundwater; and

. inhalat ion of  indoor vapors or iginat ing from hydrocarbons in subsurface soi ls,

In each of these scenarios,  chemical  intake resul ts f rom the inhalat ion of  vapors in
enclosed spaces. The chemical vapors originate from dissolved hydrocarbons in
groundwater or soi ls located some distance below ground surface.

Because the site is mostly covered with a building, asphalt or concrete, and exposure to
soi ls is unl ikely unless construct ion occurs,  scenarios including surf ic ia l  soi i  ingest ion,
dermal contact, incidental ingestion, and inhalation of outdoor vapors are not likely to
represent significant long-term exposure pathways at this site. Further, because
groundwater is not used as a source for drinking water in the vicinity of the site, both
groundwater ingestion scenarios, soil-leachate to protect groundwater ingestion anc
ingestion of groundwater, were not evaluated.

7 .6 Tier 1 Evaluation - Approach

RBCA establishes a tiered approach to evaluating sites by comparing risk-based screening
level concentrations to site concentrations. The Tier 1 evaluation assumes conservative,
non-site-specific exposure factors and fate and transport for potential pathways and
various property-use categories. The assumptions used to derive the example Tier 1 Look-
Up Table given in RBCA are generally presumed valid for this site. Further, the Tier 1
process requires comparing site concentrations at or near the source, i.e. the worst-case
concentrations.

For this assessment, both chem icaFimpacted-soils and chemical-impacted-groundwater
were evaluated by using the RBCA Tier 1 process. The three highest concentrations of
benzene in soils, Jrom soils samples S-3, S-4. and S-5 (from the piping trenchf were used
in the comparison. As mentioned previously in this report, a leak in the piping was
reponedly the source of hydrocarbons in soils. Comparisons of the RBSLS for benzene for
the exposure pathway scenario, soil vapor intrusion to building, is shown in Table 4 for
soi ls.

EOA",ne.
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For the groundwater comparison, historical concentrations in well TW-7, located
downgradient from the former tank location were used. Based on the field observations
and the concentrations of benzene in soils, it is apparent that the source of the leak was
from the pipe trench and not the underground storage tank; howeveri the highest
concentrations were found in TW-7 and therefore, these groundwater concentrations were
used in the risk screening, Comparisons of the RBSLs for benzene for the groundwater
vapor intrusion to bui ld ing scenario,  is shown in Table 5 for groundwater.

The RBSLs in Tables 4 and 5 came from RBC,A Table X2.1. CALEPA uses a more
stringent toxicity value (O.1) than does the USEPA (0.29). Therefore, for sites in
Cal i fornia,  when using the ASTM lookup table,  the RBSL must be mult ip l ied by a factor of
O.29 to obtain the corrected value for California ("Supplemental Instructions to State
water Board December 8.  1995, Inter im Guidance on Required Cleanup at Low Risk Fuel
Si tes".  January 5,  1996).

7 .7 Tier 1 Evaluation - Results

The results of the Tier 1 screening evaluation are shown in Table 4 and 5. They indicate
that, for the exposure pathways evaluated, the benzene concentrations in soils near the
pipe leak location are two orders of magnitude higher than the highest benzene RBSL and
the corresponding CALEPA corrected RBSL value (Table 4). However, it is important to
note that these concentrations of benzene in soil are extremely limited in extent and are
located outside o{ the building perimeter. In groundwater, the measured benzene
concentrations are at least one order of magnitude higher than the highest benzene RBSL
and the corresponding CALEPA corrected RBSL value (Table 5). These concentrations in
groundwater are estimated to extend under the building, although the extent and
concentration may be less than the conservative estimates developed for this report.

7.A Applicability of Tier 1 Results to This Site

Most of the assumptions used in this RBCA example Tier 1 assessment are applicable to
the si1e. The assumed exposure parameters used by EPA are standard and are not
unreasonable to this site. The assumption that no attenuation nor biodegradation through
soils occurs and therefore 1OO0.6 of the chemical is absorbed, is an extremely conseryative
one. Some attenuation and biodegradation will occur, even though the depth to the
source is shallow, as is the case at the site. Funher, the soils at the site are not sandy,
but fill soils composed largely of clay materials. Movement of vapors through clayey soils
would be much slower than through sandy soils. In these respects, a more site-specific
assessment may result in more favorable site-specific target levels, than the RBSLS that
were used in this comparison.

The assumption that will make the most difference in the assessment, however, is the
concentration of benzene in soils and groundwater. In a Tier 1 assessment, concentrations
at the source must be used. Because the assumed exposure would be occurring in the
building, concentrations of benzene in soils and groundwater under the buildino would be
more realistic values to use in this exposure assessment.

In the soil, benzene concentrations are highest in the pipe trench excavation. The sample
collected closest to the building was from the sidewall of the former tank excavation at
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Table 4
Comparison of RBSLs to Concentrations of

Benzene in Soils

RBSLs - Risk-Based Screening Levels

All concentrations are in milligrams per kilogram (parts per million)

correction based on California toxicity factor according to "Supplemental Instructions to State

Board December 8, 1995, Interim Guidance on Required Cleanup at Low Risk {uel Sites",

Januarv 5,  1996.

soils concentrations from samples in pipe trench excavation (the source)

soils concentration at sample SzNorth, located in the sidewall of the tormer tank excavation,
near the building; actual concentrations under the building are expected to be lower'
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Exposure
Pathway

Target
Risk Level

Benz6n€
RBSL {as
listed in
FBCA}

CALEPA
Corrocted
Value (RBSL
x 0.2911

Benzene
Concentration
in Soils at the
Source2

Benzene
concentration
in Soils under
the Building3

soi l  vapor
intrusion from
soi l  to  bui ld ings

1 E-06
1E-O4

.o054

.54
0 .0016
u .  l o

3 .1
o .  l

7 .3

< .o4

soil volatil ization
to outdoor air

1 E-O6
1 E-04

.457
+ c ,  t

0 .1  33
13.25

? 1

o .  t

<.o4

surficial soil
ingestion/dermal/
inhalation

1 E-06
1 E-04

10
1000

, o

290 o .  l

<.o4
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Table 5
Comparison of RBSLs to Concentrations of

Benzene in Groundwater

RBSLs - Bisk-Based Screening Levels

All concentrations are in milligrams per kilogram {parts per million}

>S - selected risk level is not exceeded for all possible dissolved levels {< pure component
solubi l iw)

correction based on California toxicity factor according to "Supplemental Instructions to State
Board December 8. 1995, lnterim Guidance on Required Cleanup at Low Risk fuel Sites",
January 5,  1996.

groundwater concentrations from well TW-7 {the highest concentrations on site}

groundwater concentration estimated from benzene in groundwater map (Figure 1 | )

Exposure
Pathway

Target
Risk Level

Benzene
RBSL (as
listed in
RBCA}

CALEPA
Conest€d
Value (RBSL
x O.291'

Benzene
Concentration
in
Groundwater
at the Sourcs2

Benzene
Concentration
in
Groundwater
under the
Buildin93

grounowaTer
vapor intrusion
to bui id ing

I  E-Ub

1 E-04
o.o7 4
7 .4

0.021
z . l

1 3-49 o-20

groundwater
volatilization to
outdoor  a i r

1E-06
1 E-04

1A.4
> S >S

1 3-49 0-20
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S2North. The benzene concentration at this location was .04 milligrams per kilogram
(parts per million). Compared to the benzene RBSL, .O4 parts per million is within the
target risk level of 1E-06 to 1E-O4 (Table 4). Compared to the CALEPA corrected value,
.04 parts per million is iust outside the target risk level of 1E-O4.

In groundwater under the building benzene concentrations have not yet been measured.
However, based on the assumptions and estimates described previously in this report, the
concentrat ions may range from O - 20 parts per mi l l ion (Figure 1 1).  According to the
highest CALEPA RBSL value, the appropriate screening level for benzene in groundwater
should not exceed 2.1 parts per mi l l ion. This value is based on a target r isk of  1E-04
t  I  a D t e  5 1 .

7 .9 Ecological Assessment

The site is located within a fenced area and is covered by the building or pavement. There
is no vegetation on site and no known animals. There are no known ecological receptors
on si te.  Figure 1 5 shows the general  land use within an approximate 1-mi le radius of  the
srte.

Because the hydrocarbon pollution is well below the ground surface and the site is entirely
paved, the only potential for offsite ecological impact would be through movement o{
polluted groundwater to adjacent surface waters,

Figure 16 shows the proximity to Lake Merritt, the nearest surface water feature. Glen
Echo Creek passes within about 6O feet of the site, under 27th street and enters Lake
Merritt at Grand Avenue. However, the creek is entirely enclosed in concrete box culverts
along its entire run beneath 27th St and Harrison Street to the Lake.

The straight-line distance to Lake Merritt is approximately 850 feet. Groundwater flow
direction that is observed on site is directly towards the Lake. However, grade elevation at
the downgradient {south} side oJ the site location is about 1O feet above MSL
(approximate, based on USGS quad) and groundwater elevations have been observed to be
in the range o{ 5 to 1O feet below grade, Based on this informat ion, i t  would appear that
the area between the site and Lake Merritt is almost certainly subject to tidally-influenced
changes in groundwater elevation and llow direction. lt is unlikely that any ecologically
significant concentrations of pollutants from this site would be present in groundwater
after more than 8OO feet of movement through soil, particularly if the gradient is subiect to
cyclical reversal of direction, and as documented above, numerous subsurface utilities may
intercept the shallow flow and encourage lateral movement and/or spreading in the lateral
direction.

A more likely pathway for ecological exposure would be through infiltration to storm
sewers and subsequent discharge. Potential for such discharge exists, at least during the
wet season when groundwater elevations appear to rise well above the elevation of active
and abandoned storm sewers in this vicinitv. Odors or sheen were not observed in drop
structures or utility vaults during field observations carried out for this study, but it may
be reasonable to include periodic observation and/or sampling and analysis of wet and dry
season flow in selected storm sewers as part of ongoing monitoring at this site, given the
concentrations of benzene in groundwater on site, identi{ied characteristic of the storm
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sewers in the area, and the potential for almost direct discharge through the Glen Echo
Creek culvert to Lake Merritt.

7 .1O Biotreatability Sampling and Analysis

To evaluate the potential for bioremediation, a limited sampling effort was carried out and
nutrient, bacterial, pH and dissolved oxygen levels were measured in samples obtained
during the February 1996 monitoring event performed at the site. Samples were obtained
from Wel ls MW-1, TW-6 and TW-7 dur ing the event.  Subsurface Consultants,  Inc.  (SCl)
measured dissolved oxygen levels in the field during sample collection; Cwoculture
performed nutrient (nitrate, phosphate, ammonia), pH and hydrocarbon-degrading bacteria
plate enumeration assays on the samples; Test results and reports from CytoCulture labs
are presented in Attachment 2.

In general, the data suggests that biodegradation activity in the plume is relatively low.
Optimum dissolved oxygen levels for aerobic degradation range between 4 and 8 ppm,
whereas si te levels range between 2.2 and 3.1 ppm. In addit ion, levels of  phosphate at  the
si te (0.55 to 0.80 ppm) are signi f icant ly lower than opt imum levels for aerobic degradat ion
(5 to 13 ppml Nitrate levels, used as an indicator of anaerobic conditions, do not suggest
that active anaerobic conditions exist either since nitrate is present at low levels and does
not significantly change across the site. This data, coupled with the non-identjfied to low
bacteria counts, appears to indicate that little biodegradation activity is presently
occurring. CytoCulture laboratories concludes from this information that the biodegradation
of the hydrocarbon plume could potentially benefit from nutrient enhancement and
bacterial augmentation.

8.O SUMMARY AND CONCLUSIONS

8.1 Review of Site History to ldentify Potential Subsurface Structures

Petroleum hydrocarbon fuels have been stored on this site, although in varying amounts
and various storage facilities, for more than one hundred years. Power generation facilities
of var ious types were located on this s i te cont inuously f rom 189O to about 1925 (and
perhaps as late as 19381. The si te was used as an auto dealership from about 194O
through 1994. Because this investigation was directed toward identifying potential
subsurface structures in the plume area, no attempt was made in the present study to
further identify or characterize any o{ the previous fuel storage facilities, or the types of
fuel and other hvdrocarbons which were used.

Regarding potential subsurface structures in the former tank area, the former swimming
pool structure of the historic Piedmont Baths was found to have been located below the
present ground surface in the immediate area that is the subject of this investigation.
Although it appears to have been located just upgradient irom the piping leak and the
former gas tank location, it appears that the "former waste oil tank" and the dispenser for
the gas tank were located within the perimeter of the pool structure. No information was
identified regarding demolition of the pool structure, and observations made during
excavation of polluted soil indicate that at least part of the 9 ft. high concrete walls oJ the
pool are still present beneath the surface.
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Based on the available data, it appears that at least part of the pool structure remains in
place, but it cannot be determined how much oJ the walls are intact, and whether any pool
floor structure remains in place. Also it is likely that other subsurface walls and structures
may be present in this area including a brick wall at the north east end oJ the tank
excavation which was observed during the two excavation proiects related to the fuel tank
removal.

During monitoring, it has been noted that TVH concentrations are higher than expected in
the cross-gradient well {TW6} for a source at the pipe leak location. The presence of one
or more lateral  wal ls at  O to I  f t  below grade may also explain this relat ively wide shape of
the plume. The potential for other subsurface barriers, and the extreme heterogeneity of
fill materials, will need to be confirmed and taken into account !1 it is necessary to design
any groundwater extraction system as part of the remediation plan.

A.2 Utility Location Review

The information collected in this investigation further suggests that the groundwater flow
may be influenced by one or more of the utility trenches. The storm sewers are at a depth
and location where the bedding, backfill, and/or piping are likely to be intercepting the
shallow groundwater. Depending on the details of construction or abandonment,
groundwater may be flowing laterally in less permeable materials such as sand bedding
beneath pipes, and/or infiltration to the storm sewer could potentially provide a more direct
conduit for diversion of the polluted groundwater. In field observations, gasoline odor
was not observed in anv of the vaults or inlets despite the fact that these observations
were conducted near the end of an above average-rainfall wet season.

8.3 Develop Assumptions Regarding Magnitude and Extent of Hydrocarbon Plume
Beneath Building

Concentrations of Total Volatile Hydrocarbons as Gasoline (TVH) in soils and groundwater
and benzene concentrations in soils and groundwater were mapped and approximate
contours of concentrations were estimated.

Based on field observations, the depth of TvH-impacted soils is dependent on groundwater
fluctuations and is located at depths of 4-O feet, within the "smear zone". From the soil
sample results, it appears that the benzene component of the soil hydrocarbons is
relatively small relative to the proportion observed in groundwater. The area with relatively
high benzene concentrations in soil is very limited, in the immediate vicinity of the former
piping leak. Under worst  case assumptions (assuming the pipe leak is the only source),
benzene concentrations in the range of about 3 to 7 mg/kg may be present in soils
adiacent to the excavated pipe trench for length of about 15 to 2O feet at a depth of 4-6
feet.

For estimating groundwater concentrations, it was assumed that concentration
distributions are similar under the building to those observed on the other side of the
source, where monitoring data already exists. Based on this assumption, it is estimated
that TVH concentrations of O to 45 mg/l and benzene concentrations of 0 to 2O mg/l are
present under the building. lt is important to stress that the isoconcentration contours are
conservative, rough estimates, They are inJerred from a limited number of sampling points
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I and insufficient information is available to account for subsurface heterogeneity which is
Known to exrst.

8.4 Preliminary Risk Assessment

The risk assessment was performed in accordance with the procedures outlined in ASTM
1739-95. For this evaluat ion, i t  was assumed that the former gasol ine tank and piping are
the source, and that the distribution of pollutants are as described in the previous section,
According to RBCA, the chemicals of concern for a petroleum release site, are benzene,
toluene, ethylbenzene and xylenes. For the purposes of this assessment, because benzene
is the only Class A carcinogen and the concentrations o{ benzene at the site are relatively
elevated compared to the other RBCA-listed chemicals, only benzene was evaluated.

Risk associated with soils and groundwater were evaluated by using the RBCA Tier 1
process. Comparisons of site concentrations in soil with the RBSLs for benzene for the
exposure pathway scenario, "soil vapor intrusion to a building" indicate that the
concentrations remaining near the oine trench exceed the RBCA RBSL screening levels by
a factor of more than 10O (eg, two orders of magnitude). However, estimated benzene
levels in soil under the buildinq do not exceed the HBCA screening levels and only slightly
exceed {by a factor of 2.5) the CALEPA-corrected screening value.

For the groundwater comparison, historical concentrations in well TW-7, located
downgradient from the tank excavation were considered to be the "source" (highest)
groundwater concentrations, and estimates of distribution were based on existing
monitoring well data. Comparisons of the RBSLS for benzene ior the "groundwater vapor
intrusion to building" exposure pathway indicates that benzene concentrations in
groundwater at the source are up to twenty times the CALEPA-corrected RBCA screening
level .  Groundwater concentrat ions under the bui ld ino are est imated to be up to 1O t imes
(eg. one order of magnitude) the CAlEPA-corrected RBSL value for vapor intrusion into the
bui ld ing.

8.5 Biotreatability Sampling and Analysis

To evaluate the potential for bioremediation, a limited sampling effort was carried out and
nutrient, bacterial, pH and dissolved oxygen levels were measured in selected groundwater
samples. The results suggest that biodegradation activity in the plume is relatively low.
Cytoculture laboratories concludes from the test results that the biodegradation oJ the
hydrocarbon plume could potentially benefit from nutrient enhancement and bacterial
augmentation.

9.O DISCUSSIONANDRECOMMENDATIONS

Based on the information developed for this repon, it appears to be necessary to reduce
groundwater benzene concentrations under the building (and at the Bay Street property
boundary) into the range of less than 2 mg/l to achieve risk estimates less than 1XlO-4, as
defined by the ASTM RBCA Tier 1 screening methodology for the most sensitive probable
exposure pathway, vapor inhalation exposure within the building. (lt should be stressed
that this methodology yields a conservative estimate and actual exposure risk within the
building is probably less.) Reduction of benzene concentrations in vadose zone soil, in a
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limited area at the piping leak location, may also be necessary for risk reduction,
depending on the future uses and/or construction activities which may be planned for the
si te.

The regulatory agencies (State Water Resources Board and Regional Water Ouality Control
Boards) are currently reviewing their previous strategies for delining remediation
requirements for fuel leak sites. They are discouraging active remediation at low risk fuel
leak sites, and we understand that they are discouraging "pump and treat" groundwater
remediation at most fuel leak sites. Although this site does not fall into the low risk
categories as described by current guidance documents or by the RBCA methodology, the
groundwater is not used for dr inking, the leaking tank was removed and no free product is
present, and no acute safety hazards have been identified. concentrations of TVH and
benzene in wells MW-1 and TW-7, although still relatively high compared to the RBCA
screening levels,  appear to have diminished by about 50% compared to the
concentrat ions measured in 1993/1994, Given the regulatory agencies'  current emphasis
on passive bioremediation, it is recommended that a determination be requested from the
County, regarding whether they would consider passive bioremediation at this site, in
conjunction with monitoring, or whether active measures will be required.

The risk screening results are not decisive relative to soil concentrations under the building.
The concentration in the single sample available (from outside of the building footing)
contains benzene at levels that are less than the RBSL but the detection level is higher
than the CAlEPA-corrected screening level. lt is very likely that additional borings inside
the building, with analysis at lower detection levels, wiil confirm that concentrations of

benzene in soil above the high groundwater level are less than the applicable RBSL. lt is
recommended that several borings with soil sampling be carried out for that purpose.

The results regarding subsurface utilities downgradient and subsurface structures on site
lead to the recommendation that no additional effort or resources be directed towards
further attempts at downgradient plume definition. lt does not seem feasible to track
pollutant migration in this area, given the nature and complexity of utility structures.
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WELL INTENTORYFILE

Definitions atd abbteviations for itens listed in the well inventory file are as follows:

twELLNo]wellnumber-WellsarenumHaccordingtotheirlocationinthe
rectangula system of Au pobt. Land Survey. The part of the number prcceding thc slash

indicates the to*nship; tbe part follou'rng the slash indicates the rangc and section nunrbo4 the

letter following the section uruuber indicates the 4o-acrc subdivision; and tbe final digit is a

scrial nurnber for wclls il each 40-acre subdivision.

[DAT] Dalc' Tbe rBonth and y€ar whfl drilling or boring was completed

[ELEYI Swfacc elevation - Thc surfacs elwation of $o vrell, if known' in feet above

mcan sea levcl. A zer,O dcsignafes an UOknOwn elwation.

[fD] Toral depth - The depth of the well. This usrrally dcsipatcs the comptetc! welt

aeprfr. if ttr" o,etl basa well log available on file, thca thc toal drilled depth of the wcll is given'

The inventory does not show rotal depth data for geotechnical borings, ThiS is b€cause only- onc

shte well aumber is assigned to onc boring at a srte, and there are usually several borings of

diifercut depth.

IDTW] Depth to $'atet - This crteSory usually indicetcs tbe sanding groudwater level

in the well on the date of complaion. The "dcpth lo frst watcr mcoutrteled' is recordcd in the

invefitory when it is thc only watcr lwel data reponed on the well drilleds rvporL

[USE] Use - The well use (or in the case of cathodic protcction wells aud geotecbnical

bodngs, the rcason for tie excavation) as indicated in ttrc well dritlef s report or drts sheets. A

ptus siign 1*y after the weil 'sc indicates a well in thc cuncnt ACFC & WCD monitoring

netwo*.

[ABN] Abandoncd well - A *ell whose use has been pertrra$ectly discominued or which

is in suctr a state of disrcpair that uo wUcr can be produccd. In thc innentory, this may includc

wells which are covcrcd or capped but not propcrly destroycd'

[CAT] Cethodic ptotection well - Any anifi€ial excavation constructcd by any mahod

for rhe iurpose of irutalling equiPeed ot facilities for the prorection ftom corrosion by

etectroche,oical mcthods oimctallic equipment (usuaily pipiug) in contact with ilro ground;

commonly lcfentd to as cathodic proffiion-

[DES] Dcstroyed well ' A wcll &st has bcen propcrly fillcd so tlrat it canoot produce

water nor ast as a vertical conduit fot the movement of grotmdwater'

[DoM] Domestic well . A water well which is used to supply water for thc_ dogesti:

ne"as oi- indi."iCual rtsidcnce or systeurs offou or less serrvice connectiors or "bookups"'
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[EXT] Extnction well - generally used in site rcmcdiation to extart contafirinated 'E'ater

for treat$cot.

[GEO] Geotechaical boring - A ternporary bOring msde to det€$rine certain eogiueering

pmpenies of ioils, An asterisk (.) indicates that the state wetl numbcr assigged to thc boring

represants morc than one boring at a particular sits.

[INA] lnactivc wcll - A woll not routincly operating but capable ofbeing made operable

with a minimum of effort. Also called a "slandby wcll''

[ND] Industial well - A well used to supply watcr for industial usc

[tNq Iojection rrell - rcintodr,rces water inlo thc aquifer for rec]nrgc

[IRR] lrieation 1r€ll - A water well used to suppiy water ooly for irrigation or other

agricuiturat purpoies. In the inventory, this category includes large capacity qells as {'ell as

small capacity wells for lavm inigation.

[MON] Monitoring or obscrnration well - wells CofftructEd fof tic purposa of obsening

or monitoring groundwater cooditions' (see piezometer)'

IMUN]Murricipalwcll.Awateru,"llusedtozupplywaterfotdomceticpurposesin
syst€ms subject to Chaptcr 7, Prt i'
Dirririon 5 of the Calibmia Health and Safety Cotle. Inctuded ale wells supplying public water

systems classified by tbe Departnent of Heslth Se{vices. (AIso rcfcrrcd to as communio| watcr

supply wells).

[PIEIPiezometc'.Apiezometerisawellspecificallydesignatedtomcasuothe
hydraulic head within a zone imall enough to bc considered a point as conkastcd with a wcll that

rcflccts thc avcnge head of the aquifer for the scrccned interval'

[REC] Rccovay well ' sarnc as cxtraction well

[STO] Srock - A water well used prinariiy for livestock'

[rEsJTeEtwellandtestholc.Ate$twelliscoostnrgtLdforthcpurposcofobuiningthe
information aeeaea to design a weil prior to its constuctioa Sucb wells are not to bc confused

with ,'test holcs" vrhich arc temporary in nahre (i.e., uncased e:rcavaious whose purposc is the

imncdiarc determimtion of existing geologic and hydrologic conditions). Test wclls are cased

and can bc convsrted tO obs*rvation or monitOring wellS, and rrudCr cettain circuustaceS' to

production wclls. lo tbe inveurory, "TES" includes both tcst wells qn'l test holes'

[?] unidcntified use - This i:ndicates water wells whoee use could not be asc€flaitrcd from

the available well data.
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&OG] Loe - lbis catogory indicates whether a Seologic recotd' or log' for the well or

borine is availablc in thc Agcncy's files. Abbreviations are as follows:

D - well thillet's log
G - geotechnical boring log
g - aetttic (resisti"ity) log ot other subsurface geophysical logs'

[wQ] Water qualitv date avaitable ' This category indicates which wells havc water

quaiiry Lta avaitable in AaFC & WCD files. The numbers t ttuough 9 signiS the nurnber of

sut. oi *"t", qo"Iity Beaswemects available for that well. A plus sign (+) indicates that 1 0 or

more scts ofdata arc available. A "0" indicates that no data is available'

fWLi Watet lwel data avaiiable - This category indicates which wells havc water level

data ot# th"n the data rcportcd on the well drillet's logs. The numbcI.s I ttuough 9 signfi thc

number of watcr level measruerncnts available. A plus sign (+) indicateS that l0 or more

mcasurements ae available for that well.
A "0" indicates that no data is available.

[YLD] Yield - The maximum pumping rate itr gauons per mirnrte that can be supplicd by

a weil withoui lowcring &e water levcl in thc well below tlrv puop iaoke' This data is tEker

from pump l€st data Jorded in t}rc drille/s records' Somc of tlre yicld dabr€fl€cts cunlnt

productiou rates and docs Dot reflect maximum yield valucs dctemined in I capacity rest'

[DIA] Diameter - The diametcr in inchcs of the main casing in a wetl May also indicatc

tfr" ai"-a"r oi 
" 

nanA.dug wcll. Diameter data is nol recorded for gcotechaical borings'

I
I
I
I
I
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ENVIRONMENTAL
BIOTECHNOLOGY
@
A DrvFroN Ot CYroCuLruR€ INTEANATIoN^L lNc

I
I arr"*i subsurface consultants, lnc.

I Contact:

I 
Client Code:

February 29, 1996

Jeri Alexander Fax (510) 268-0137

805.007 Project Description: Cox Cadillac

Three water samples were received 2123196 in I liter glass sample bottles. The samples were

stored at 4oC.I
I
I
I
I
I
I
I

SAMPLES:

PROTOCOL:

llydrocarbon-Degrading Bacteria Plate Enumeration Assay Results

ANALYSISREQUEST:"Tff 
::*rnr#jil jT;::i"i*; i;il"X'Si,"*oon-degraden(target

cARBoN souRCE: *Tl*T:l::J'1"il:#i:TJ'ffi"i:ifrkT"#h::#ilft *:#':
bacteria on agar plates. Gasoline (Chewon Reg.) was added to the lids to
provide petroleum hydrocarbon vapors'

Sterile agar plates (100 x 15 mm) were prepared with minimal salts medium at

pH 6.8 with 1.5% noble agar, without afly other carbon sources or nutrients
added. A 200 pl aliquot of pasteurized gasoline was added to absorbent paper

in the plate lids to provide a vapor source of light fraction hydrocarbons' Each
plate for the water samples was inoculated with 100 pl of each water sample,
or a loe dilution of the sample. Triplicate plates were inoculated at sample
dilutiois of 10'r, 10'2, 10-3 and 10{. The plates were spread on 2124196 md

counted after 5 days in a humidified incubator at 3CloC on 2129196. The plate

count data are reported as colony forming units (cfu) per milliliter (ml) for the

samples. Each enumeration value represents a statistical average of the plate

count data obtained with inoculations at the 3 dilutions.I
I
I
I 249 TEVKSBIJRY AVENUE

510/ 2334102
POINT RICHMOND CA 94EOI
FAX 510t ?33-3777
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SAMPLE
NT]MBER

MW-1

TW-6

TW-7

I
I
I ANAIYSIS REQIJEST:

I PRorocol:

I
I
I
I
I
I

SAMPLE
NTJMBER

MW-1

TW-6

TW-7

I
I
I
I

SAMPLE
DATE

2t23t96

2t23t96

2t23t96

SAMPLE
DA.TE

2t23t96

2t23t96

2t23t96

COfINT
DATE

2t29196

2t29196

2t29t96

ITYI}ROCARBON
DECRADERS
ccFU / ML)

< 1.5Xld

3.1 X 102

< 1.5 X 102

Phosphate
(mgil,)

P

0.55

0.75

0.80

NUTRIENT ASSAYS and PII RESIILTS

Nutrient assays for ammonia, nitrate, and ortho-phosphate levels. pH

measurements on fresh samPles.

colorimetric assays were performed for the determination of ammonia, nitate,
and ortho-phosphate levels in the water samples' The assays follow EPA
manual coiorimetric protocols using Hach reagents and a Giiford 340 VIS/W
digital spectrophotometer. The pH levels were measured with a corning digital
pH rn"t"r and reponed as the mean of tripiicate values. Ail assays conform to

California CLP and Standard Water & Wastewater analytical method
specifications.

Ammonia
(mg/L)

N

0.6

0.4

1 .9

Nitrate
(mg/L)

N

< 0.01

< 0.01

0.05

pH

6.7

6.'1

6 .5
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COMMEIITTS:

b:\ssc-cort.29

These water samples have low densities of hydrocarbon material and low levels of
dissolved nutrients. The dissolved oxygen levels also suggest relatively low
biodegradation activity. The pH is normal. However, both the nutrients and bacterial
density levels are typical of background levels. Hydrocarbon odors were present in the
tlree water samples. This site might benefit from nutrient enhancement and bacteriai
augmentation.

Assays were performed by Sue Arve, M.S., Director of Technical services.

Sue Arve, M.S.
Director of Technical Services

Randall von Wedel, Ph.D.
Director of Research
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