
GeoStrateg ies Inc. 
2140 WEST WINTON AVENUE 
HAYWARD, CALIFORNIA 94545 (51 0) 352-4800 

County of Alameda I Department of Environmental Health 
Hazardous Materials Division 
80 Swan Way, Room 200 
Oakland, California 94621 

Attention: Mr. Dennis Byrne 

Reference: A R C 0  Service Station #2169 
B89 West Grand Avenue 
^ 'clal California 946- - 

Mr. Byrne: 

Certified Mail 

- A- - -  ~es t ed  by ARCO Products Company, we are forwarding a CODY of a 

If you should have any questions or comments, please call. 

Sincerely, 

Enclosure 

cc: Mr. Charles Carmel, ARCO Products Company 
Mr. H. C. Winsor, ARCO Products Company 
Mr. Tom Callaghan, Regional Water Quality Control Board (certified mail) 





GeoStrategies Inc. 
2140 WEST WINTON AVENUE 
HAYWARD, CALIFORNIA 94545 (51 0) 352-4800 

October 29, 1991 

ARCO Products Company 
P.O. Box 5811 
San Mateo, California 94402 

Attn: Mr. Charles Carmel 

Re: WORK PLAN 
ARCO Service Station No. 2169 
889 West Grand Avenue 
Oakland, California 

Gentlemen: 

This Work Plan by GeoStrategies Inc. (GSI) describes the proposed installation 
of four initial ground-water monitoring, one interim groundwater recovery and 
three vapor extraction wells at the above referenced site (Plate 1). This scope 
of work was prepared at the request of ARCO Products Company. Field work 
and laboratory analysis methods will be performed to comply with current State 
of California Water Resources Control Board (SWRCB) guidelines. Field 
Methods and Procedures are presented in Appendix A. 

SITE BACKGROUND 

I July 19889 
-A...A 

It is to our understanding, qp- 
W Z C C ~ .  The testing 
under the d i s p .  Also- an initial 
b k  failed, however lo 
unders ig t h a i e  

t line integrity testin 
the product-lines an 

.--- regular grade storag 
be sound. t is also our 

bo cations corrugated steel well of 
unknown origin adjacent to the underground storage tank complex (UGST) was 
also properly abandoned. Prior to abandonment, this well was observed to 
contain separatephase hydrocarbons. 
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Soil samples collected from the four borings (A-B through A-E) drilled within 
10 feet of the existin U( lplex had detected concentrations of TPH- 
Gasoline ranging fro &, l,-- r L  (ppm), benzene ran in 
from ln +eH-ppn, and TPH-D~esel ranging from - V m e q  
foot _ _  samples collected from boring A-A drilla 
complex location h 

, A=-- 

was r e p w  as none detected (ND) for all the constituents 
analyzed. 

HYDROGEOLOGIC CONDITIONS AND SITE GEOLOGY 

The site is located at the base of the Berkeley Hills approximately 112-mile east 
of the San Francisco Bay. The site is situated on alluvial-fan deposits of the 
Temescal Formation comprised of interfingering lenses of clayey gravel, sandy 
silty clay, and sand-clay-silt mixtures (Radbruch, D.H., 1957). 

The available boring logs indicate the site is underlain b 
amounts of silt and sand to a depth of approximately 

- 

amounts of sand were encountered from 10 to " " xt. 
from approximately 14 feet to the total explored ,,,A oj 

h varying 
ras encountered 
I 

qround-water as encountered in each of the borings at approximatelyd 13.5 feet 
- elow grade. d a l  topography suggest ground-water flows to the west. - 
- 

TECHNICAL RATIONAL 

The technical rationale for this work includes the following: 

o Soil samples collected from on-site borings (A-A through A-E) had 
concentrations of TPH-Gasoline ranging from 2.3 to 1,900 ppm, 
TPH-Diesel concentrations ranged from 1.6 to 300 ppm and 
benzene ranged from 0.10 to 18 ppm. 

o Separate-phase hydrocarbons with a measured thickness of 2.80 feet 
was observed in a pre-existing 20-foot deep well adjacent to the 
UGST complex prior to abandonment. 
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Leaks in product lines were discussed during underground tank and 
product line integrity testing in July 1988. These may have acted a 
possible sources of hydrocarbons found in soil. 

o le- prop0sed ~eeded to initially 7 vertical ,.d horizontl ,.smbution f hydrocarbons in . . first encountered groundwater be1 th the s' urrent 
local groundwater iktdk&k A 

b 

to be &tBmined. 

The UGST's are scheduled to be replaced this year. ~h- 
oundwat-very w 

%ST h a h . r l ~ f i l m ~ h j g A  i e  ube io evaluate 
goou- . tio- . 

SCOPE OF WORK 

The following tasks are proposed: 

TASK 1. -inch-diamett explor ry borinj I 
-ring will bl drilled b -Ay-kRQIkh 2 
approximately ?A-wn-  Conventional hollow- 
stem auger techniques will be used to advance the borings. One 

uously sampled to its total anticipated depth 
3. If a -or more is 

encounterea -emenwill 
Samples of t h P - i l l  then be collected for 
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TASK 2. 3 will be constructed usini )-inch-diameter,' 
IHL-,-FSchedule 40 PVC well casing with 0.02-inch machine 

slotted well screen. The interim groundwater recovery well install- 
-excavSl@H%ill be constructed using a 6-inch-diamebp 
qrecleanWh& C\W mdkasing with 0.02-inch continously- 
wrapped carbon steel well screen. The monitoring wells will . be . 

' procedura) (Ay-ndix 

Clri th to - 
minimum 1-foot bentonite seal, followed by a cement grout seal to 
ground surface, will be placed above the sandpack. The well 
screens will be placed so that well designs are compatible with 
subsurface geologic conditions. No well screens will be installed 
that potentially may permit cross-contamination of adjacent aquifers. - =B- 

:m auger 
.The vapor 

TASK 3. 1 v n n r u r  r v u x  rr 

The bonngs wdl be drilled by conventi( 
techniques to a I..-& 

extraction wells willTZ5ris-nB 
precleaned Schedule 40 PVC well casing and - - 

groun 2 -will extend from the 
total depth to 1-foot above the well screen. A 1-foot bentonite seal, 
followed by a cement grout seal to the ground surface, will be 
installed above the sandpack. 

TASK 4. Soil samples will be collected using a Modified California split- 
barrel sampler equipped with pre-cleaned stainless steel liners 
dvanced ahead of the drill bit. Soil samples will be collected at 
v e 

- dll and at significant lithologic changes, at a 
imum, ologic identification, field head-space analysis, 

physical testing, and laboratory chemical analysis. The borings will 
be logged by a GSI geologist using the Unified Soil Classification 
System (ASTM-D2488-84) and the Munsell Soil Color Chart. 
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m ples Selected P above the saturated zone will be 
retained for cne~ ysis for the specific chemical parameters 
discu---d in R "-litional samples may be selected for 
n h v ~ i  testing ,., yw....abaty). Soil samples will be collected 

ainless eel liners, covered on both ends with aluminum 
foil and plastic end caps. Soil samples will then be labeled, placed 
in a cooler with blue ice and transported, under Chain-of-Custody 
to a California State-certified analytical laboratory. 

TASK 5. The monitoring wells will be properly developed prior to collecting 
ground-water samples. A G-R Field Technician will perform the 
well development and evaluate completeness based on visual 
inspection of discharge water. Following well development, the 
wells will be sampled for parameters listed in Task 6. 

TASK 6. Soil and ground-water samples will be analyzed f c  
..0.-.1 TPH+kd- ' EPA Method 8015 (Modifie?'. 

TASK 7. Upon completion of field work and receipt of chemical analytical 
data, a report will be prepared presenting the field and laboratory 
data, including copies of the exploratory borings logs, certified 
analytical reports, and a brief site history. This report will be 
prepared under the supervision of a State of California Registered 
Geologist. 
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Soil S a m ~ l i n g  - cont. 

Soil borings not converted to monitoring wells will be backfilled 
(sealed) to ground surface using either a neat cement or 
cement-bentonite grout mixture. Backfilling will be tremied by 
continuously pumping grout f rom the bottom to the top of the boring 
where depth exceeds 20' or  as required by local permit requirements. 

All f ield and  off ice  work, including exploratory boring logs, a re  
prepared under the direction of a registered geologist. 

Monitorina Well Installatiop 

Monitoring well casing and screen will be constructed of Schedule 40, 
flush-joint threaded polyvinylchloride (PVC). The  well screen will be 
factory mill-slotted unless additional open area is required (eg. 
conversion to a n  extraction well in a low-yield aquifer). T h e - T F i F i  

placed adjacent to the aquifer  material to MRimum of ";m n c o u n t e r e d - z e r .  No screen shall be laced in a 
borehol that  potentially create$ 'Ghraul ic  interconnection of two or 
more aquifer  units. Screen slot size and  well sand pack will be 
compatible with encountered aquifer  materials, as confirmed by sieve 
analysis. 

Monitoring wells will be completed below grade (Figure 2) unless 
special conditions exist that  require above-grade completion design. 
In the  event a monitoring well is required in a n  aquifer  unit  beneath 
a n  existing aquifer ,  the upper aquifer  will be sealed off  by 
installing a steel conductor casing with a n  annular neat cement or 
cement-bentonite grout seal. This  seal will be continuously tremie 
pumped f rom the bottom of the annulus to ground surface. 

T h e  monitoring well sand pack will be placed adjacent to the entire 
screened interval and will extend a recommended minimum distance of 

No sand pack will be placed that  
units. A minimum 2-foot bentonite 

pellet or  bentonite slurry seal will be placed above the sand pack. 
Sand pack, bentonite, and cement seal levels will be confirmed by 
sounding the annulus with a calibrated weighted tape. T h e  remaining 
annular  space above the bentonite seal will be grouted with a 
bentonite-cement mixture and will be tremie-pumped f rom the bottom of 
the annular space to the ground surface. T h e  bentonite content of the 
grout will not exceed 5 percent by weight. A field log of boring and 
a field well completion form will be prepared by GSI for  each well 
installed. 

Decontamination of drilling equipment before drilling and between 
wells will consist of steam cleaning, and/or Alconox wash. 

Page 3 
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Well Deve lo~men  t 

A l l  newly instrr-lled wells will be properly developed withi r 
No well will be developed until the well sea la3 

e d f  12 hours. Development procedures will include one or 
more of the methods described below: 

Bailing: 

Bailing will be used to remove suspended sediments and  drilling 
fluids f rom the well, where applicable. The bailer will be 
raised and lowered through the column of water in the well so as 
to create a gentle surging action in the screened interval. This 
technique may be used in conjunction with other techniques, such 
as pumping, and may be used alone if the well is of low yield. 

Pumping will be used in conjunction with bailing or surging. The 
pump will be operated in such a manner as to gently surge the 
entire screened interval of the well. This may involve operating 
the pump with a packer type mechanism attached and slowly raising 
and lowering the pump, or by cycling the pump off and on to allow 
water to move in and out of the screened interval. Care will be 
used not to overpump a well. 

Surging 

Surging will be performed on wells that are  screened in known or 
su spec t ed  high yield formations and/or on larger diameter 
(recovery) wells. A surge block will be raised and lowered 
through the entire screened interval, forcing water in and out of 
the well screen and sand pack. Pumping or a i r  lifting will be 
used in conjunction with this method of development to remove any 
sediment brought into the well during surging. 

Air Lift ing 

Air lifting will be used to remove sediment from wells as an 
alternative to pumping under certain conditions. When 
appropriate, a surge block designed for use with a i r  lifting will 
be used to agitate the entire screened interval and water will be 
lifted out of the well using forced air. When ai r  lifting is 
performed, the a i r  source will be either nitrogen or filtered air  
and the procedure will be performed gently to prevent any damage 
to the well screen or casing and to insure that discharged water 
is contained. 

Page 4 











April 20, 1990 

Guidance and Reference Documents Used to Collect Groundwater S a m ~ l e s  (cont.) 

Santa Clara Valley Water District 

Santa Clara Valley Water District 

American Petroleum Institute 

American Petroleum Institute 

American Petroleum Institute 

Site Specific (as needed) 

gelt ler  - ryan inc .  (415) 783-7500 

!enera1 and environmental contractors 

Investigation and Remediation a t  Fuel 
Leak sites: Guidelines for 
Investigation and Technical Report 
Preparation (March 1989) 

Revised Well Standards for Santa 
Clara County (July 18, 1989) 
Groundwater Monitoring & Sample 
Bias; API Publication 4367, 
Environmental Affairs Department, 
June 1983 

A Guide to the Assessment and 
Remediation of Underground Petroleum 
Releases; API Publication 1628, 
February 1989 

Literature Summary: Hydrocarb_on 

- 

General and specific regulatory 
documents as required. 

Page 9 






























