








SUMMARY 

An underground storage tank used for storage of waste 

oil and a minor amount of laboratory and shop solvents was 

removed from the Pfizer Pigments Emeryville, California Plant 

Following tank removal, soil in December, 1987. 

contamination was detected in a sample collected from the 

open tank pit excavation. This report presents the results 

of a site investigation completed between February and July, 

1988 to assess soil and ground-water contamination from the 

leaking underground storage tank. The investigation included 

the drilling and sampling of 11 soil borings and 

installation, development, and sampling of 6 monitoring 

wells, 

were detected within the im-iate - - 
vicinity of the rormer tank pit. Ground-water sampling 

- 
detected acetone butanone 

trace concentrations n 1 1 L  a . -- 
1 ? 

monitoring well within the former tank pit, Other moni*.orin$ 

wells on the Site including we1 tank 

pit showed Not Detected results for all analyses. Ground 

water appears to be partiall: 

area. 

Monitoring of wells ommended 

area and to assess the rate of degradatioi- ~f so-.ents. 

Based on the minor amount of solvents estimated to be 
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present, natural biodegradation and dispersion are expected 

to reduce the dissolved solvents to acceptable levels within 

the period of a few years. If ground-water monitoring 

indicates that solvent levels do not decrease at a sufficient 

rate or if solvents are detected in any downgradient 

monitoring wells, pumping and surface treatment of the 

contaminated ground water is recommended. 

Soils in the immediate vicinity of the tank pit had Not 

Detected levels of priority pollutants, base/neutrals, and 

total petroleum hydrocarbons. The solvents detected in 

ground water are below detection limitsun + I - -  --vls. Oil 

and grease were within bac F- 
immediate vicinity of the former tank pit indicating that 

little or no waste oil was discharged from the tank. 

Oil and grease from an unknown, cnii - 
adsorbed to soils within an are; - -- a -a 

No recent or ~urrent svurces of subsurface 

oil are known within the immediate vicinity of the oil and 

grease contamination, The adsorbed oil and grease is not 

soluble or volatile and does s 
E 7 and grease was below 

detection limits in ground water throughout the Site. 

Conventional remediation of the adsorbed oil and grease is 

not feasible. Therefore, we recommend that the oil and 

grease be left in  la-"-+'--^ 



INTRODUCTION 

This report presents the results of a site investigation 

to assess soil and ground-water contamination from a leaking 

underground storage tank at the Pfizer Pigments Plant in 

Emeryville, California. The Pfizer Pigments Plant (Site) is 

located at 4650 Shellmound Street in a mainly industrial area 

of Emeryville (Figure 1). The Site is bordered on the north, 

south, and west by industrial businesses. A retail shopping 

center and vacant lot are east of the Site. San Francisco 

Bay is about 1000 ft west of the Plant, 

An underground storage tank was removed from the Pfizer 

Pigments Plant on December 1, 1987. Following tank removal, 

a soil sample was collected from the open tank pit excavation 

~y R. Larsen of Brown and Caldwell Laboratories. Laboratory 

I analysis of the sample indicated that the soil contained 5 
mg/ ag a 'done 

Storage Tank Unauthorized Release (Leak)/ Contamination Site 

Report was filed with the appropriate regulatory agencies by 

Pfizer Pigments Inc. 

The underground storage tank was a steel tank with a 

capacity of y 8 n e  tank was placed into 

service in 1972. Waste oil and a minor amount of laboratory 

and shop solvents were stored in the tank prior to periodic 

offsite disposal, Storage of waste oil in the tank was 

discontinued in 1985; only solvents were added to the tank 
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Appendix A. The California sampler and liners were cleaned 

between uses by scrubbing with a brush and detergent solution 

then rinsing with clean water. The auger flights were steam 

cleaned prior to initial use, in between borings, and after 

completion of drilling. Soil cuttings generated during 

drilling were stored on-site in sealed drums until laboratory 

analyses were completed. 

A total of 18 soil samples were submitted to Curtis and 

Tompkins laboratory for analysis. A chain-of-custody was 

maintained through delivery of the samples to the laboratory. 

Chain-of-custody forms are included in Appendix B. 

Laboratory reports are given in Appendix C. Soil analyses 

are discussed in a later section of the repobt. 

Honitoring Well Installation 

After the boreholes for the monitoring wells were 

advanced to the desired depth, a 15-foot long, threaded, 2- 

inch diameter, PVC slotted (0.010 inch slot) section and an 

appropriate length of blank PVC riser pipe was placed in each 
- - 

borehole. e screen zone wz grak 
- - Monterey 

sand. A one-foot thick layer U L  uentonite pellets was 

emplaced above the sand pack. A locking 6-inch diameter, 2- 

foot long steel pipe was then placed over the well and a 

Christy box was cemented in over the locking pipe finishing 

the well at land surface. A well construction diagram is 
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shown on Figure 3 and well construction details are given on 



Table 1, 

After the monitoring wells were installed they were 

developed by removing five to ten casing volumes of water 

from the well, to insure that the well screens were open to 

the formation, 

Ground-Water Sampling 

Water samples were collected from the wells o 

- 1 9 8 - 8  an - June 

u 
er purgin 

volumes of water from each well. Development and purge water 

was stored on-site in sealed 55 gal drums until laboratory 

analyses were completed. Ground-water sampling protocols are 

given in Appendix D. A chain-of-custody was maintained 

through delivery of the samples to Curtis and Tompkins 

laboratory, Laboratory reports are given in Appendix C, 

Water analyses are discussed in a later section of this 

report, 

Water level Measurements 

Measuring point elevations for the six monitoring wells and 

the surface water measuring point at Temescal Creek have been 

surveyed by Roux Associates to a vertical accuracj 

-- . Water levels were measured 
in the monitoring well 
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HYDROGEOLQGIC CONDITIONS 

Regional Hsdroaeolo~s 

The Pfizer Emeryville Plant is located along the eastern 

levat Lo-nn of aboi 

1 . The current bay shoreline is 

approximately 1,000 feet west of Pfizer's property. A 1936 

aerial photograph of 
" 

1 

Survey report 1-239 bol 

t% rstern edge of present day Shellmound Street 
I - -  

'~ne regional direction of ground-water movement is 

land surface between - 
auw consists of Uim ?posited during the 

Pleistocene. The thickness of the formation ranges from 5 

feet under the eastern portion of the b y e  

base of the hills. In most of this region, the water table 

is found within the Temescal Formation, 

The Alameda Formation composed of unconsolidated - - 
nent: rine s a m e  Quaternary age underli 

the Temescal Formation and the bay. The Alameda Formation's 

known maximum thicknes 

completely saturated. 
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Nearby Wells Ground-water Qua'litu 

No active water supply wells are within one-mile of the 

Site. Industrial supply wells were used in the area several 

decades ago but are no longer in service, Industrial supply 

wells were previously located on the property directly north 

of the Site and at a facility about 0.7 miles south of the 

Site (Dept. of Water Resources well records), These two 
- 

industrial supply wells extended to depths 

:specti 

Several ground-water monitoring wells are in close 

proximity to the Site. The nearest monitoring wells are a 

series o- lmound streWr$ew - 
feet west of the f 
additional 'z onitoring wells are wi the shopping cen I - - 
and vacant lot betweer. ,bo, 

Pfizer Plant. These wells range in depth from 

ft. One monitoring well extending to a depth of 29 ft is 

about 0.4 miles east of the Pfizer Plant (Alameda Flood 

Control, personal communication), 

Ground water quality in the region surroundina the Site 

is expected to b k 

sults. 
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Hsdrogeo1o.g~ of the Pfizer Site. 

The sediments'immediately underlying the Site are 

Geologic cross-sections A-A' and B-B' are shown on Figures 4 

and 5 ,  respectively. These three units are described below: 

Artificial fill consisting of gravel, sand, clay, and 

other miscellaneous refuse were 
1 I 

' '  . The thickness or tne fill under the slte 

averages abou -7. The permeability of the fill varies 
depending on the composition but in most places it should be 

greater than the underlyino bay mud. 

Bay mud consisting of 

-+ La... . . - - - - ; A  m,.++ -?r ..-derlies the artif:-;-1 fill at + 

Site. Fine sediments once held in suspension in the water 

the bay were slowly deposited on the bottom of the bay 

forming the mud. The bay mud deposit slopes and thickens to 

the west towards the center of the bay and pinches out to the 

east. The thickness of the bay mud beneath the site appears 

to be about 15 feet but may be greater in places, a some of  1 - 
unit. The 

e the -- 
I 
n. The bay mud has been cut in places by 

,-* old channel cuts within the 

bay mud may cont 1 .  

underly the bay mud, According to U.S. Geological Survey 
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report 1-239, the fan deposit consists 

clays, and other sand-silt-clay mixtures. The top of this 

formation appears to have been e 
- 

- 3 - f ~ ~  The overall permeability of 

depending on composition. 

Ground-water Flow 

Water levels have been measured in the monitoring wells 

and Temescal Creek throughout this investigation. - II 

dt may vary locally 

ind relative water level 

- 
Water 1 rels were measured hou ~n Marc r'for 

6. unly the water levels measured during high and 

low tides are included oi , 7 The water level data 
indicates that th - ' 

ei have -- 
monitoring wells located on the Pfizer Plant. 

The predominant ground-water flow direction within the 

bay mud away from the former tank pit is believed to be to 

-7 - The regional direction of ground-water 

movement is w 1 -n 
sc( ~ocally, 

variations in soil permeability appear to direct ground-water 

flow to thp nnr+h-ymer tank ni + , The bay mud 
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TABLE 2 .  WATER LEVEL MEASUREMENTS 

A l l  e l e v a t i o n s  and  d e p t h s  shown i n  t h e  f o l l o w i n g  t a b l e  
are i n  f e e t .  M o n i t o r i n g  w e l l  RW-4 i s  u s e d  as t h e  r e f e r e n c e  
p o i n t  f o r  e l e v a t i o n s  and  w a s  a s s i g n e d  a n  a r b i t r a r y  v a l u e  o f  
100 f t .  A l l  e l e v a t i o n s  shown i n  t h e  t a b l e  are r e f e r e n c e d  t o  
t h e  RW-4 datum.  

WELL NO. -- 

RW- 1 
RW-2 
RW-3 
RW-4 
TC- 1 

RW-1 
RW-2 
RW-3 
RW-4 
TC- 1 

MEASURING 
POINT 

ELEVATION 

DEPTH 
TO 

WATER 

WATER 
LEVEL 

ELEVATION 

March 3 ,  1988  09:15 - 09:40  
101 .90  5 . 9 0  9 6 . 0 0  

98 .94  5 .77  93 .17  
99.54 5 .00  94 .54  

100 .00  5 . 2 5  94 .75  
100 .92  7 .40  93 .52  

March 7 ,  1988  07:54 - 08:08  Low T i d e  07 :52  
101 .90  6 . 2 5  95 .65  

98 .94  5 . 8 2  93 .12  

0 
99 .54  5 .05  94 .49  

100 .00  5 .36  94 .64  
100 .92  9 . 1 7  91 .75  

March 7 ,  1988  1 3 : 5 3  - 14 :07  H igh  T i d e  14 :24  
101 .90  6 .26  95 .64  

/ 
98 .94  5 . 8 1  93 .13  
99 .54  5 .04  94 .50  

100 .00  5 . 4 0  94 .60  
100 .92  7 .77 93 .15  

March 9 ,  1988  08:24 - 08:47 Low T i d e  09:3E , 
101 .90  6 .38  95 .52  

98 .94  5 . 8 7  93 .07  
99 .54  5 . 1 1  9 4 . 4 3  

100 .00  5 .32  94 .68  
100 .92  9 .18  91.74 

March 28 ,  1988  1 0 : 4 0  - 1 1 : O O  H igh  T i d e  08 :21  
RW-1 101 .90  6 .85  95 .05  

I 
RW-2 98 .94  6 .15  92 .72  
RW-3 99 .54  5 .42  94 .12  
RW-4 100 .00  5 . 3 3  94 .67  
TC-1 100 .92  8 . 5 4  92 .38  

RW- 1 
RW-2 
RW-3 
RW-4 
TC-1 

A p r i l  7 ,  1988  13 :45  - 14:OO 
1 0 1 . 9 0  7 .28  94 .62  4 

98 .94  6 . 0 5  92 .89  
99 .54  5 .44  94 .10  

100 .00  5 . 1 1  94 .89  
100 .92  9 .20  91 .72  









encountered in soil bori 

rn 
in soil borings RW-2 and RB-5. These permeability 

differences are expected to have a significant effect on 

rates of ground-water flow. Where the bay mud is a 

homogeneous clay or silty clay, the permeability is probably 

extremely low. Sand layers or lenses probably increase the 

permeability and ground-water flow rate .by orders of 

magnitude. Therefore, permeability differences are probably 

the primary factor locally controlling ground-water flow 

within the bay mud. As a result, ground-water is expected to 

flow predominantly to the northwest from the tank &&&&& 

Under homogeneous conditions in a water table aquifer, 

the direction of ground-water flow can be determined from -- 'Based 
on all available evidence, the measured gradients from 

monitoring wells c---rently located at the > 
~minant direction of ground-water w 

w dud 

b 

Water levels in the 

wells are apparently affected by th upward component of? 

Because the wells penetrate the alluvium to varying 

t- 
depths, ranging from no penetration Pwater 
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downward throu 
- - 
from the ,ank ,-t. An upward component of flow 1- 

emonstrated in comparison of water levels in wells 

I was observed during drilling of - A 
lpre botk ocated within t 

penetrates i 

Formatic 

ultrfill 

monitoring we1 

- creenei ;omplete& & - 
b 

Th- higher water level measure.. in 

LOWS the upward component of flow. 

Water was encountered while drilling the borehole for- 

approximately 9.5-ft below land surface, yet the water levels 

measured in --JF been consistently between' 

ft below land surface. 

Water levels in the tank pit were observ- 

investigation. The higher water levels were caused by 

@-- 

The tank pit was backfilled I 

I 

A portion of the water which intermittently flows across a 

concrete pad just north of the tank pit and into a storm 

drain east of ?it, has been flowing into the edge of the 

pit. The water then percolated through thea' 1 7 - -  m - 1 1  +-  

,.ye, emporary dam was 
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c o n s t r u c t e d  on May 5 ,  1988 t o  p r e v e n t  w a t e r  f rom e n t e r i n g  t h e  

t a n k  p i t .  The h i g h e r  w a t e r  l e v e l  c r e a t e d  by t h i s  mounding 

p e r i o d i c a l l y  e n a b l e d  l o c a l  w a t e r  movement t h r o u g h  t h e  more 

permeable  f i l l  d e p o s i t s  n o r m a l l y  above t h e  w a t e r  t a b l e .  
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RESULTS OF LABORATORY ANALYSES 

A total of 18 soil samples were selected for analysis 

from the eleven soil borings drilled during this 

investigation. All analyses were performed by Curtis and 

Tompkins Ltd. Analytical Laboratory, San Francisco, 

California. Curtis and Tompkins is a Department of Health 

Services Certified laboratory. A total of 27 individual 

analyses were run on the 18 samples. 
- 

concentrations ranging from 5 

Soil analyses and result are shown on Table 3 and 

laboratory reports are given in Appendix C. Also included in 

Appendix C are soil analyses of a soil sample collected on 

December 3, 1987 by Brown And Caldwell Laboratories from 

below the waste oil tank just after it was removed. 

Ground Water was collected for analysis on three 

separate occasions from selected monitoring wells installed 

during this investigation. A -- 

analyses were performed by Curtis and Tompkins on the 

wate 

ground water samples. Ground Water 

a --? ample which contained detectable levels 
- -  -- 

of contaminants. Volatile organic analysis (EPA method 624) 

of the pl 

625) detected trace amounts of two compounds. Water analyses 

and results are shown on Table 4 and laboratory reports are 

given in Appendix C, 
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TABLE 3, SOIL ANALYSES 

Total Petroleum Hydrocarbons Oil ana Volatile Basel 
Depth EPA 3550/8015 Grease Organics Neutral 

Sample Sampled Gasoline Kerosine Diesel SWWH 503 E EPA 8240 EPA 0270 
Boring No. (feet) ( P P ~ )  (PPm) (PPB) ( P P ~ )  (PPb) ( P P ~ )  
------------------------------------------------------------------------------------------------------------------- 

N/A = Not Analyzed 

ND = None Detected 



TABLE 4. WATER ANALYSES 

TPH Oil and Base/ Volatile 
EPA3550 Grease Neutral Organic 

Date /8015 SWWM503E EPA625 EPA624 
Boring Sampled (ppm) (ppm) (ppb) Salinity 

RW-1 3-9-88 ND ND N/A N/A 

N/A = Not Analyzed 
ND = None Detected 
A = Naphthalene 
B = 2-methylnaphthalene 
C = Acetone 
D = 2-butanone, (MEK) 
E -methyl-2-pentanone? MIBK), (hexone) 



DISCUSSION OF GROUND-WATER CONTAMINATION 

Extent of Ground-Water Contamination 

Monitoring well 

RW-4, which is located near the center of the tank pit, is 

the only monitoring well that yielded contaminated 

ground water. 
I - .  - * .  

for possible use as a recovery well, was not sampled. 

Ground Water from monitoring well RW-4 contained acetone, 2- 

butanone, and hexone (MIBK) (Table 4 ' ) .  Trace levels of 

naphthalene and methylnaphthalene were also detected in RW-4. 

No contamination was discovered in any of the other 

monitoring wells outside the former tank pit. 

Description of Contaminants 

Acetone, 2-butanone, and hexone (MIBK) are water soluble 

compounds with acetone and 2-butanone being the most soluble. 

All of these compounds are found within common solvents. 

Small amounts of solvents were stored in the former waste oil 

tank. Physical properties of the solvents are shown on Table 

5. 

Page 17 



TABLE 5.  PHYSICAL AND CHEMICAL PROPERTIES OF SOLVENTS 

Compound 
Acetone 

2-butanone 
( MEIC ) 

hexone 
(MIBK) 

Density 
0.80 

Source: EPA (1980) 

Solubilitx 
Miscible 

Slightly Sol. 
19,000@ 25 C 

Boiling 
Vapor Pressure Point 
400@34.5 C 56.2 C 



Movement and Fate of Solvents In Ground Water 

The predominant ground-water flow direction from +ha 
I -  m L 

former tank pit is gen 

Therefore, a con @ ~ I I I L I L ~ I I L  plume should generally travel from =,@ the former waste oil tank pit towards monitoring we1 RW-3 

However, no solvents were detected in well RW-3 or any other 

monitoring well outside the former tank pit. 

The possibility of a solvent plume moving through the 

alluvial sediments beneath the downgradient monitoring wells 

was considered but rejected, Water level measurements in 

wells RW-11 and RW-4 indicate an upward hydraulic gradient 

from the alluvial sediments into the overlying bay mud. An 

upward gradient from the alluvial sediments to the bay mud 

was also observed during drilling of well RW-8, 

The absence of detectable levels of solvents in 

monitoring wells downgradient from the tank pit indicates 

that solvents are not migrating from the tank pit at 

significant concentrations. The rate of hydrodynamic 

dispersion of solvents from the tank pit area is probably 

low, Ground water containing dissolved solvents appears to 

be partially stagnant within the area of the former tank pit. 

The bay mud contains many low permeability clayey zones. 

These low permeability zones may immobilize contaminated 

water causing some dissolved solvents to stagnate within the 

vicinity of the tank pit. Sampling of the monitoring well in 

the tank pit may draw some of the immobile water containing 
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was 100 mglkg in the 4.5-5.'0,ft sample, which is probably a 

background level. 

Higher concentrations of oil and grease were limited to 

depths of about 4 to 10 ft below land surface, In each soil 

boring, the zone of observed oil and grease was within the 

zone of probable water table fluctuations and capillary 

fringe. Samples below the water table generally had oil and 

grease levels less than 200 mg/kg. 

Low levels of oil and grease ((200 mg/kg) were detected 

in 7 of 9 soil borings across the Site including the 

upgradient boring, RW-1. The low levels of oil and grease 

were also detected fairly uniformly in soil samples from both 

below and above the water table. Based on the hydrogeology 

of the Site and the lack of solubility of the oil and grease, 

this unusual distribution of apparent oil and grease probably 

is an artifact caused by organic matter within the soils. 

Some organic soils contain compounds that appear as oil and 

grease in laboratory analyses, Thc 

Absence of Soil contamination Near Former Tank Pit 

Soils within the immediate vicinity of the former waste 

oil tank pit do not contain detectable levels of volatile 

organics, base/neutrals, or total petroleum hydrocarbons. 
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Oil and grease is within background levels ((100 mg/kg) or 

Not Detected in borings near the former tank pit. Four soil 

borings were drilled within or in close proximity to the 

former tank pit (Figure 2). Two of the borings, RW-4 and RW- 

11, are within the backfill material in the central portion 

of the tank pit and penetrate below the tank pit into native 

soils. The base of the tank pit is ak 

surface. Borings RB-9 and RB-10 are within a rew  fee^ of the 

estern edges, respectively, of the tank pit. 

These two borings are outside the tank pit excavation 'Prmrr 

--ying native 

Soil samples collected from the four borings near the 

tank pit during this investigation were analyzed for priority 

pollutants (EPA Method 8240), base/neutrals (EPA Method 

8270), total petroleum hydrocarbons (EPA Method 8015), and 

oil and grease (Method SWWM 503E). All laboratory results 

for soil samples from the four borings were Not Detected, 
I 

escept for background levels of 1 a n d s r e  - 
However, a soil sample collected by Brown & Caldwell 

Laboratories on Decemhpr 3 -  1987 imrn~Aiat-~l.y following tank 

removal containe e p m  acetone, 20 2 .anone, -,, , , 

Oil CJ-1 -a+ .....l,.., L.,J ,a,,, I-.,"., 

The reason for this apparent inconsistency in 

laboratory results is unknown, The possibility that 

contaminants were desorbed from soils and transported from 

the pit area during the short time period between the initial 

tank pit sample collection and sampling during this 



investigation is unlikely. ' Possible causes for the 

inconsistency include differences in laboratory procedures, 

laboratory error, or different sampling locations. The 

drilling of four soil borings during this investigation 

within the tank pit makes different sampling locations all 

unlikely explanation. Differences in laboratory procedures 

or laboratory error appear to be the most likely source of 

the inconsistency in laboratory results. Laboratory results 

from this investigation have been confirmed by repeated 

sampling and duplication of results, No details of the 

laboratory procedures used to analyze the initial sample from 

the tank pit were available. 

The lack of oil and grease contamination in the vicinity 

of the leaking waste oil tank indicates that waste oil was 

probably not discharged from the tank. During inspection of 

separation of the solvents and waste oil due to density 

differences would cause thr- 
- 

I'. Therefore, I 














































































































