
 

 

 
FOR CONTRACT NO.: 04-3A0904 

 

INFORMATION HANDOUT 
 
 

4 Foundation Reports Received date:07/07/10 
(Including: 

Walnut Creek MS,  
Half Moon Bay MS,  

San Mateo-Hayward MS  
and Ravenswood PP) 

 
 

Asbestos and Lead Survey Report, April 7, 2010. 
 
 

 

 
Non-Stormwater Information Package: 

(1)  Estimated groundwater seepage rates in the project area 
 
(2)  RWQCB General Waste Discharge Requirements for Order No. R2-2006-
0075, NPDES General Permit No. CAG912002 
 
(3)  Local POTW facility information 
 
(4)  Assessment of Environmental and Geotechnical Conditions Prior to Fuel 
Storage Tank Replacement (also covers soil conditions) 
 
(5)  Dewatering Handout(Replace Underground Storage Tanks) 
 
 
 
 
ROUTE:  04-ALA-SM-CC-92,84,1-PM Var  
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To: MR. JOE ESFANDIARY Date: July 7, 2010 
Branch Chief 
Structure Design Branch 1  File: 04-ALA-92 
Office of Transportation Architecture  04-3A0901 
Structure Design Services &   Fuel Storage Tank 
Earthquake Engineering  Ravenswood Pumping Plant 
Division of Engineering Services    
  
Attn:  Mr. Chandrashekhar Bapat  

 
From: CAROLINE CHEN     MAHMOOD MOMENZADEH 
 Transportation Engineer     Chief, Branch C 
 Office of Geotechnical Design-West  Office of Geotechnical Design-West 
 Division of Engineering Services   Division of Engineering Services 
 

 
Subject: Foundation Report 

 
 
PROJECT DESCRIPTION 
 
This report presents the Foundation Recommendations for the proposed above ground 
fuel storage tank to replace the existing underground tanks at Ravenswood Pumping 
Plant located off of Route 84 in Menlo Park, California. 
 
GEOLOGY AND SUBSURFACE CONDITIONS 
 
Subsurface Conditions 
 
Due to the potential presence of hazardous material(s) at the site, the Department 
contracted Shaw Environmental, Inc. to conduct the geotechnical investigation and 
prepare the geotechnical logs. One boring (B-1) was drilled for geotechnical design 
purpose and two borings were drilled at various locations in the facility for environmental 
assessment, in October 2009. The 1.5” and 2.5” Split Spoon method with a CME 75 rig 
were used in the field investigation. Only Log of Test Boring (LOTB) in Caltrans format 
for B-1 will be provided by Shaw Environmental, Inc. based on the task order. 
 



MR. Joe Esfandiary                           Above Ground Fuel Storage Tank 
July 7, 2010                          Ravenswood Pumping Plant                
Page 2                             04-3A0901  
 
 

“Caltrans improves mobility across California” 

Boring B-1 was drilled to a depth of 81.5 feet right next to the proposed above ground 
fuel storage tank. The existing ground elevation is 6.3 ft, based on email from Caltrans 
designer (Daniel Chang), and is assumed to be the top of borehole elevation for analysis 
and recommendations. 

 
Based on the aforementioned borings, the subsurface of the proposed facility consists of 
about 13 feet of dense to very dense silty sand with gravel, underlain by layers of stiff to 
very stiff clay and loose silty sand to depth of 51 ft, below which 5 ft of dense silty sand 
was encountered followed by stiff to hard fat clay to the exploration depth. It should be 
noted that a 5 to 10 foot layer of loose silty sand was consistently encountered at Boring 
B-1 and the two environmental borings at about 18 feet depth below ground. The water 
table was measured in borings B-1 at about 18 feet below ground, and between 18 and 28 
feet below ground in the environmental borings. 
 
SCOUR POTENTIAL 
 
The structure does not span any watercourse.  Therefore, there is no scour potential at the 
site. 
 
SEISMIC DATA AND LIQUEFACTION POTENTIAL 
 
Hossain Salimi of the Office of Geotechnical Design-West provided final seismic 
recommendations for this structure on December 8, 2009. The report concluded there is a 
moderate to high potential for soil liquefaction from 18 feet to about 28 feet below 
ground at the site during a seismic event. 
. 
CORROSION 
 
No corrosion tests were performed for this site. For purpose of this report we recommend 
to use foundation material suitable for corrosive soil conditions since layers of clayey 
material are anticipated to be corrosive. 
 
FOUNDATION RECOMMENDATIONS 
 
The fuel tank is proposed to be supported on slab with grade beams around the slab 
perimeter. The bottom of the beams is at approximate depth 1.0 ft below existing ground, 
or Elevation 5.3 ft.  Slab and beams are anticipated to be founded on dense silty sand 
with gravel or stiff sandy silt. Allowable bearing capacity 2000 psf is recommended. 
Modulus of subgrade reaction 150 kips/ft3 is recommended. 
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Settlement induced by the liquefaction of soil from 18 feet to about 28 feet below ground 
at the site during a seismic event is estimated to be 2 inches, and differential settlement 
1.5 inches. Proposed structure should be designed for these settlements.  Structure 
Designer indicated in our previous communication that structure can be designed for the 
provided estimated settlements. Office of Geotechnical Design West should be contacted 
for further evaluation and recommendation if settlement becomes an issue for structure 
design. 

  
CONSTRUCTION CONSIDERATIONS 

 
Slabs and spread footings shall be placed neat against competent materials.  Dense silty 
sand with gravel or stiff sandy silt is anticipated at the bottom of the beam/footing. If 
differing soil conditions are encountered at that level, Office of Geotechnical Design 
West should be contacted for further evaluation and recommendations. 
 
The recommendations contained in this report are based on specific project information 
including structure type, support locations, and design loads that have been provided by 
the Office of Bridge Design-West. If any changes are made during final project design, 
the Office of Geotechnical Design-West, should review those changes to determine if 
these foundation recommendations are still applicable 
 
If you have any questions or need additional information, please contact Caroline Chen at 
916-227-5386 or Mahmood Momenzadeh at 510-286-5732.  
 
 
c. TPokrywka, MMomenzadeh, CChen, HSalimi, Daily File, Route File, Translab 

File                                        
      Project Manager 
      District Design Chief 

 



State of California Business, Transportation and Housing Agency 

“Caltrans improves mobility across California” 

 
 M e m o r a n d u m   Flex your power! 
 Be energy efficient! 

 
 

To: MR. JOE ESFANDIARY Date: July 7, 2010 
Branch Chief 
Structure Design Branch 1  File: 04-ALA-92 
Office of Transportation Architecture  04-3A0901 
Structure Design Services &   Above Ground Fuel Storage Tank 
Earthquake Engineering  Walnut Creek Maintenance Station 
Division of Engineering Services    
  
Attn:  Mr. Chandrashekhar Bapat  

 
From: CAROLINE CHEN     MAHMOOD MOMENZADEH 
 Transportation Engineer     Chief, Branch C 
 Office of Geotechnical Design-West  Office of Geotechnical Design-West 
 Division of Engineering Services   Division of Engineering Services 
 

 
Subject: Foundation Report 

 
 
PROJECT DESCRIPTION 
 
This report presents the Foundation Recommendations for the proposed above ground 
fuel storage tank and canopies to replace the existing underground tanks at the Walnut 
Creek East and West Maintenance Stations located at 2616 and 2581 North Main Street 
in Walnut Creek, California. 
. 
GEOLOGY AND SUBSURFACE CONDITIONS 
 
Subsurface Conditions 
 
Due to the potential presence of hazardous material(s) at the site, the Department 
contracted Shaw Environmental, Inc. to conduct the geotechnical investigation and 
prepare the geotechnical logs. One boring (B-4) was drilled for geotechnical design 
purpose and three borings were drilled at various locations in the facility for 
environmental assessment, in October 2009. The 1.5” and 2.5” Split Spoon method with 
a CME 75 rig were used in the field investigation. Only Log of Test Boring (LOTB) in 
Caltrans format for B-4 will be provided by Shaw Environmental, Inc. based on the task 
order. 
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Boring B-4 was drilled to a depth of 81.5 feet below ground in the center of the proposed 
above ground fuel storage tanks at the West Maintenance Station.  The existing ground 
elevation is 143.7 ft, based on email from Caltrans designer (Daniel Chang), and is 
assumed to be the top of borehole elevation for analysis and recommendations. 

 
Based on the aforementioned borings, the subsurface around the existing facility consists 
of 2 to 4 feet of clay with sand underlain by interbedded layers of medium dense to dense 
silty sand/sandy silt. The subsurface at the proposed above ground facility consists of 
interbedded and alternating layers of dense to very dense silty sand/sandy silt and poorly 
graded sand/sand with gravel.  The water table was measured at boring B-4 to be 58 feet 
below ground. The groundwater fluctuates with amount of precipitation and could be 
higher than the measure values. 
 
SCOUR POTENTIAL 
 
The structure does not span any watercourse.  Therefore, there is no scour potential at the 
site. 
 
SEISMIC DATA AND LIQUEFACTION POTENTIAL 
 
Hossain Salimi of the Office of Geotechnical Design-West provided final seismic 
recommendations for this structure on December 7, 2009. The report concluded the 
potential for soil liquefaction during a seismic event is considered minimal. 
. 
CORROSION 
 
No corrosion tests were performed for this site.  The existing soils underlying the site is 
assumed to be non-corrosive considering the soil in the upper zone which the slabs will 
be founded on is sand and sandy silt with gravel. 
 
FOUNDATION RECOMMENDATIONS 
 
The fuel tank is proposed to be supported on slab with grade beams around the slab 
perimeter. The bottom of the beams is at approximate depth 0.8 ft below existing ground, 
or Elevation 142.9 ft.  The canopies are to be supported on spread footings with bottom 
of footing at approximate depth 3.3 ft, or Elevation 140.4 ft. Slab and footings are 
anticipated to be founded on stiff sandy silt or clay with sand. Allowable bearing capacity 
2000 psf is recommended. Modulus of subgrade reaction 100 kips/ft3 is recommended. 
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CONSTRUCTION CONSIDERATIONS 
 

Slabs and spread footings shall be placed neat against competent materials. Stiff sandy 
silt/clay with sand with no organic materials is anticipated at the bottom of the 
beam/footing. If differing soil conditions are encountered at that level, Office of 
Geotechnical Design West should be contacted for further evaluation and 
recommendations. 
 
The recommendations contained in this report are based on specific project information 
including structure type, support locations, and design loads that have been provided by 
the Office of Bridge Design-West. If any changes are made during final project design, 
the Office of Geotechnical Design-West, should review those changes to determine if 
these foundation recommendations are still applicable 
 
If you have any questions or need additional information, please contact Caroline Chen at 
916-227-5386 or Mahmood Momenzadeh at 510-286-5732.  
 
 
c. TPokrywka, MMomenzadeh, CChen, HSalimi, Daily File, Route File, Translab 

File 
      Project Manager 
      District Design Chief 
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To: MR. JOE ESFANDIARY Date: July 7, 2010 
Branch Chief 
Structure Design Branch 1  File: 04-ALA-92 
Office of Transportation Architecture  04-3A0901 
Structure Design Services &   Above Ground Fuel Storage Tank 
Earthquake Engineering  Half Moon Bay 
Division of Engineering Services  Maintenance Station 
  
Attn:  Mr. Chandrashekhar Bapat  

 
From: CAROLINE CHEN     MAHMOOD MOMENZADEH 
 Transportation Engineer     Chief, Branch C 
 Office of Geotechnical Design-West  Office of Geotechnical Design-West 
 Division of Engineering Services   Division of Engineering Services 
 

 
Subject: Foundation Report 

 
 
PROJECT DESCRIPTION 
 
This report presents the Foundation Recommendations for the proposed above ground 
fuel storage tank and canopies located in Half Moon Bay Maintenance Station located at 
2203 Cabrillo Highway in Half Moon Bay, California.  The proposed tank is to replace 
the existing underground tank located about 50 feet southeast to the proposed one. 
  
GEOLOGY AND SUBSURFACE CONDITIONS 
 
Subsurface Conditions 
 
Due to the potential presence of hazardous material(s) at the site, the Department 
contracted Shaw Environmental, Inc. to conduct the geotechnical investigation and 
prepare the geotechnical logs. One boring (B-4) was drilled for geotechnical design 
purpose and three borings were drilled at various locations in the facility for 
environmental assessment, in October 2009. The 1.5” and 2.5” Split Spoon method with 
a CME 75 rig were used in the field investigation. Only Log of Test Boring (LOTB) in 
Caltrans format for B-4 will be provided by Shaw Environmental, Inc. based on the task 
order. 
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Boring B-4 was drilled to a depth of 81.5 feet below ground in the center of the proposed 
above ground fuel storage tank. The existing ground elevation is 82.0 ft, based on email 
from Daniel Chang of Caltrans, and is assumed to be the top of borehole elevation for 
analysis and recommendations. 

 
Based on the aforementioned borings, the subsurface consists of about 5 ft of soft sandy 
silt at the top, underlain by 9 ft of stiff clay and silt. Very dense poorly graded sand was 
encountered from depth 14 ft to 63 ft, underlain by hard mudstone.  The water table was 
encountered at Boring B-4, about 33 ft below existing ground. 
 
SCOUR POTENTIAL 
 
The structure does not span any watercourse.  Therefore, there is no scour potential at the 
site. 
 
SEISMIC DATA AND LIQUEFACTION POTENTIAL 
 
Hossain Salimi of the Office of Geotechnical Design-West provided final seismic 
recommendations for this structure on December 3, 2009. The report concluded the 
potential for soil liquefaction during a seismic event is considered minimal. 
 
CORROSION 
 
No corrosion tests were performed for this site. The clayey soil at the upper 15 ft may be 
corrosive. Recommendation in the following section includes excavating this soil layer 
and replacing with structure fill. Therefore, the site is considered non-corrosive. 
 
FOUNDATION RECOMMENDATIONS 
 
The fuel tank is proposed to be supported on slab with beams around the slab perimeter. 
The bottom of the beams is at approximate depth 0.8 ft below existing ground, or 
Elevation 81.2 ft. The canopies are proposed to be supported on spread footings with 
bottom of footing at approximate depth 3.3 ft, or Elevation 78.7 ft. It is recommended the 
top five ft of soft silt to be removed and replaced with structural backfill compacted to 
95% of relative density. Allowable bearing capacity 2000 psf is recommended. Modulus 
of subgrade reaction 150 kips/ft3 is recommended. 
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CONSTRUCTION CONSIDERATIONS 
 

• Localized seepage water may be encountered during excavation to install slab and 
spread footing even though groundwater table is anticipated to be lower than bottom 
of footing elevation and the over-excavation depth. Contractor shall dewater the 
excavation site using sump and pump or other suitable methods if needed. 

 
• Stiff clay is anticipated at the bottom of the recommended over-excavation. If 

differing soil conditions are encountered at that level, Office of Geotechnical Design 
West should be contacted for further evaluation and recommendations. 

 
The recommendations contained in this report are based on specific project information 
including structure type, support locations, and design loads that have been provided by 
the Office of Bridge Design-West. If any changes are made during final project design, 
the Office of Geotechnical Design-West, should review those changes to determine if 
these foundation recommendations are still applicable 
 
If you have any questions or need additional information, please contact Caroline Chen at 
916-227-5386 or Mahmood Momenzadeh at 510-286-5732.  
 
 
c. TPokrywka, MMomenzadeh, CChen, HSalimi, Daily File, Route File, Translab 

File 
      John Mook, PCE-PPRM                                   
      Project Manager 
      District Design Chief 
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To: MR. JOE ESFANDIARY Date: July 7, 2010 
Branch Chief 
Structure Design Branch 1  File: 04-ALA-92 
Office of Transportation Architecture  04-3A0901 
Structure Design Services &   Fuel Storage Tank 
Earthquake Engineering  San Mateo-Hayward 
Division of Engineering Services  Maintenance Station 
  
Attn:  Mr. Chandrashekhar Bapat  

 
From: CAROLINE CHEN     MAHMOOD MOMENZADEH 
 Transportation Engineer     Chief, Branch C 
 Office of Geotechnical Design-West  Office of Geotechnical Design-West 
 Division of Engineering Services   Division of Engineering Services 
 

 
Subject: Foundation Report 

 
 
PROJECT DESCRIPTION 
 
This report presents the Foundation Recommendations for the proposed above ground 
fuel storage tank (AGT) and canopies located at San Mateo-Hayward Maintenance 
Station, 5500 West Jackson Street in the City of Hayward, California.  The existing 
underground fuel storage tanks (UST) will be removed and the entire excavated area will 
be backfilled. The proposed tank is to be built in the Western Tank Complex, with 
approximately two thirds of the structure constructed within the boundary of the existing 
UST. 
 
GEOLOGY AND SUBSURFACE CONDITIONS 
 
Subsurface Conditions 
 
Due to the potential presence of hazardous material(s) at the site, the Department 
contracted Shaw Environmental, Inc. to conduct the geotechnical investigation and 
prepare the geotechnical boring logs. Two borings (B-1 and B-8) was drilled for 
geotechnical design purpose and five borings were drilled at various locations in the 
facility for environmental assessment, in October 2009. The 1.5” and 2.5” Split Spoon 
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method with a CME 75 rig were used in the field investigation. Only Log of Test Borings 
(LOTBs) in Caltrans format for B-1and B-8 will be provided by Shaw Environmental, 
Inc. based on the task order. 
 
Boring B-1was drilled at the Eastern Tank Complex. Boring B-8 was drilled 
approximately 120 ft southeast to the existing UST and the proposed above ground tank. 
The existing ground elevation is 14.50 ft, based on email from Caltrans designer (Daniel 
Chang), and is assumed to be the top of borehole elevation for analysis and 
recommendations. 

 
Based on the aforementioned borings, the subsurface consists of about 30 feet of mostly 
loose to medium dense silty sand, sandy silt, and silty gravel with sand, underlain by stiff 
clay up to depth of 43 to 53 ft, overlaying medium dense to dense sand to approximate 
depth 63 ft. Below that firm to stiff clay was encountered to depth 74 ft, underlain by 
medium dense sand. The water table was encountered at all borings, ranging from 12 to 
18 ft below existing ground. 
 
Majority of the proposed tank is to be built within the boundary of the existing UST. The 
existing UST will be removed and the entire excavated area will be backfilled before 
constructing the new AGT. According to the plans provided by the Structure Designer, 
the excavated and backfilled area is approximately 14 ft deep from existing ground 
surface. Class 3 Permeable Material is recommended to backfill the excavated area based 
on the Material Recommendations made by Samia Ara, Caltrans material design 
engineer, dated 3/31/2009. 
 
SCOUR POTENTIAL 
 
The structure does not span any watercourse.  Therefore, there is no scour potential at the 
site. 
 
SEISMIC DATA AND LIQUEFACTION POTENTIAL 
 
Hossain Salimi of the Office of Geotechnical Design-West provided final seismic 
recommendations for this structure on December 2, 2009. The report concluded the soil 
from depth 10 to about 30 feet below ground is considered to be susceptible to a 
moderate to high liquefaction potential during a strong seismic event. 
 
CORROSION 
 
No corrosion tests were performed for this site. It is assumed to be non-corrosive 
considering the soil in the upper zone which the slabs will be founded on is silty sand and 
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sandy silt with gravel, or Class 3 Permeable Material which is recommended to backfill 
the UST area. 
 
FOUNDATION RECOMMENDATIONS 
 
Due to the presence of loose silty sand/sandy silt at the top 10 ft and the liquefiable soil 
layer beneath to depth 30 ft, spread footing is not feasible foundation for proposed 
structure. Class 90 (Alt “X”) is recommended. Based on the plans provided by the 
structure designer, two of the four piles will be driven entirely through native soil, and 
the other two will be driven through the backfill at the top 14 ft. Class 3 Permeable 
Material is recommended to backfill the area. Relative compaction of 95% is 
recommended for the area within 2 ft of final ground surface, and 90% for the remaining 
zone.  
 
The recommendations are presented on Table 2. Predrilling to Elevation 0.0 ft is 
recommended for the piles to be driven through the backfilled zone. After driving the 
pile, the annular space around the pile should be filled with pea gravel or loose sand to 
ground surface. Downdrag due to potential liquefaction of the loose to medium dense 
layer is estimated to be 44 kips per pile. The required ultimate capacity to be used in the 
Gates formula to verify pile capacity during pile installation is 180 kips for piles driven 
through backfill, and 270 kips for piles driven outside the backfilled zone to account for 
the driving resistance contributed by the liquefiable layer and the overlying soil layer.  

 
Table 2 Pile Data Table  

 

Nominal Resistance (kip)
Pile Type 

Design 
Loading 
(kip) Compression Tension 

Design Tip 
Elevation 

(ft) 

Specified 
Tip 

Elevation   
(ft) 

Cut-off 
Elevation 

(ft) 

Class 90   
Alt “X” 

90 180 70 
-39.5 (1) 
-23.5 (2) 

-39.5 13.90 

 
Notes: 

1. Pile tip elevations are controlled by the following demands: (1) Compression; (2) 
Tension. 

2. Predrill to Elevation 0.0 is recommended for piles to be driven through backfilled zone. 
3. For use of Gates formula, the Required Driving Resistance for piles driven outside the 

backfilled area is 270 kips, and 180 kips for piles driven through backfill. 
 

Settlement induced by the liquefaction of soil from the depth of 18 feet to about 28 feet 
below ground at the site during a seismic event is estimated to be in the order of 6 inches. 
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The differential settlement between the proposed tank and the surrounding ground is 
estimated to be 6 inches considering the tank being supported on piles.  It is 
recommended that utilities connections should be designed accordingly to account for 
this differential settlement. 
 
CONSTRUCTION CONSIDERATIONS 

 
Piles may be unable to achieve the required capacity when driven to the specified tip 
elevation. If this happens during pile installation, piles should be allowed to set up for 24 
to 48 hours or even longer and then restruck. 
  
The recommendations contained in this report are based on specific project information 
including structure type, support locations, and design loads that have been provided by 
the Office of Bridge Design-West. If any changes are made during final project design, 
the Office of Geotechnical Design-West, should review those changes to determine if 
these foundation recommendations are still applicable 
 
If you have any questions or need additional information, please contact Caroline Chen at 
916-227-5386 or Mahmood Momenzadeh at 510-286-5732.  
 
 
c. TPokrywka, MMomenzadeh, CChen,  Daily File, Route File, Translab File 

      Project Manager 
      District Design Chief 

 



February 11, 2010 
Contract 04A2902, TO#7 

Project No.:  136529 

Mr. William A. Whiteley, P.E. 
California Department of Transportation, District 4 
Mail Station 8C 
P.O. Box 23660 
Oakland, California 94623-0660 
 

Re: Assessment of Environmental and Geotechnical Conditions Prior to Fuel Storage 
Tank Replacement 

 Caltrans Half Moon Bay Maintenance Station 
SM 1 PM 26.9 
2203 South Cabrillo Highway, Half Moon Bay, California 
 
Caltrans San Mateo-Hayward Bridge Toll Plaza Maintenance Station 
ALA 92 PM 2.6 
5500 West Jackson Street, Hayward, California 
 
Caltrans Ravenswood Slough Pumping Plant 
SM 84 PM 28 
Highway 84, Menlo Park, California 
 
Caltrans Walnut Creek East and West Maintenance Stations 
CC 680 PM 15.6 
2616 and 2581 North Main Street, Walnut Creek, California 

Dear Mr. Whiteley:  
Shaw Environmental, Inc. (Shaw) is pleased to submit this report.  Five copies of this report and 
2 CD’s with a PDF version of this report are being submitted in accordance with 
Contract No. 04A2902, Task Order No. 007.  If you have any questions, please contact our 
office. 

Sincerely,  
SHAW ENVIRONMENTAL, INC. 
 

Andrew D. Lehane, P.E. 
Project Manager 

 
 

Andrew.Lehane
Stamp

Andrew.Lehane
Stamp



 

AASSSSEESSSSMMEENNTT  OOFF  EENNVVIIRROONNMMEENNTTAALL  AANNDD  GGEEOOTTEECCHHNNIICCAALL  
CCOONNDDIITTIIOONNSS  PPRRIIOORR  TTOO  FFUUEELL  SSTTOORRAAGGEE  TTAANNKK  RREEPPLLAACCEEMMEENNTT  
  
CCaallttrraannss  HHaallff  MMoooonn  BBaayy  MMaaiinntteennaannccee  SSttaattiioonn  
SSMM  11  PPMM  2266..99  
  22220033  SSoouutthh  CCaabbrriilllloo  HHiigghhwwaayy,,  HHaallff  MMoooonn  BBaayy,,  CCaalliiffoorrnniiaa  
  
CCaallttrraannss  SSaann  MMaatteeoo--HHaayywwaarrdd  BBrriiddggee  TToollll  PPllaazzaa  MMaaiinntteennaannccee  SSttaattiioonn  
AALLAA  9922  PPMM  22..66  
55550000  WWeesstt  JJaacckkssoonn  SSttrreeeett,,  HHaayywwaarrdd,,  CCaalliiffoorrnniiaa  
  
CCaallttrraannss  RRaavveennsswwoooodd  SSlloouugghh  PPuummppiinngg  PPllaanntt  
SSMM  8844  PPMM  2288  
  HHiigghhwwaayy  8844,,  MMeennlloo  PPaarrkk,,  CCaalliiffoorrnniiaa  
  
CCaallttrraannss  WWaallnnuutt  CCrreeeekk  EEaasstt  aanndd  WWeesstt  MMaaiinntteennaannccee  SSttaattiioonnss  
CCCC  668800  PPMM  1155..66  
22661166  aanndd  22558811  NNoorrtthh  MMaaiinn  SSttrreeeett,,  WWaallnnuutt  CCrreeeekk,,  CCaalliiffoorrnniiaa  
 
 
February 11, 2010 
 
 
Prepared for: 

 
California Department of Transportation 
District 4 
P.O. Box 23660 
Oakland, California 94623-0660 
 
 
 
Prepared by: 

 
Shaw Environmental, Inc. 
2033 Gateway Place, 5th Floor 
San Jose, California 95110 
 
TTaasskk  OOrrddeerr  NNoo..::    000077  
EE..AA..  NNoo..::    0044--33AA00990011  
CCoonnttrraacctt  NNoo..::  0044AA22990022  
PPrroojjeecctt  NNoo..::  1133665522

Andrew.Lehane
Stamp



AASSSSEESSSSMMEENNTT  OOFF  EENNVVIIRROONNMMEENNTTAALL  AANNDD  GGEEOOTTEECCHHNNIICCAALL  
CCOONNDDIITTIIOONNSS  PPRRIIOORR  TTOO  FFUUEELL  SSTTOORRAAGGEE  TTAANNKK  RREEPPLLAACCEEMMEENNTT  
  
Shaw Environmental, Inc. (Shaw) has prepared this report at the request and authorization of the 
California Department of Transportation (Caltrans) District 4 under Contract No. 04A2902, Task 
Order No. 007.  The report was requested by Caltrans to assess site conditions prior to the 
replacement of the underground fuel storage tanks with above-ground fuel storage tanks.  The 
scope of work was self-directed by Caltrans and was not requested by a regulatory agency. 

The services described in this report were performed consistent with generally accepted 
professional consulting principles and practices, and our agreement with Shaw’s client.  No other 
warranty, express or implied, is made.  This report is solely for the use and information of 
Shaw’s client unless otherwise noted.  Any reliance on this report by a third party is at such 
party's sole risk.  Opinions and recommendations contained in this report apply to conditions 
existing when services were performed and are intended only for the client, purposes, locations, 
time frames, and project parameters indicated. Shaw is not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance of 
services. 

The contents of this report do not necessarily reflect the official views or policies of the State of 
California.  This report does not constitute a standard, specification, or regulation. 
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February 11, 2010 
Project  136529 

Mr. William Whiteley, PE 
California Department of Transportation, District 4 
Mail Station 8C 
111 Grand Avenue 
Oakland, California  94623 
 
 
Re: Assessment of Environmental and Geotechnical Conditions Prior to Fuel 

Storage Tank Replacement: 

 Caltrans Half Moon Bay Maintenance Station 
SM 1 PM 26.9 
2203 South Cabrillo Highway, Half Moon Bay, California 
 
Caltrans San Mateo-Hayward Bridge Toll Plaza Maintenance Station 
ALA 92 PM 2.6 
5500 West Jackson Street, Hayward, California 
 
Caltrans Ravenswood Slough Pumping Plant 
SM 84 PM 28 
Highway 84, Menlo Park, California 
 
Caltrans Walnut Creek East and West Maintenance Stations 
CC 680 PM 15.6 
2616 and 2581 North Main Street, Walnut Creek, California 

Dear Mr. Whiteley: 

Shaw Environmental, Inc. (Shaw) is pleased to submit this report to document assessment 
activities performed at the four California Department of Transportation (Caltrans) sites 
referenced above.  These activities were performed in accordance with Caltrans 
Contract No. 04A2902, Task Order No. 007. 

Andrew.Lehane
Stamp
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BACKGROUND 

The assessment activities described in this report were requested by Caltrans to assess 
site conditions prior to the replacement of underground fuel storage tanks with above-
ground fuel storage tanks at four Caltrans facilities located in the San Francisco Bay 
Area.  These activities were self-directed by Caltrans and have not been requested by any 
regulatory agency.  The locations, configurations, and uses of the existing underground 
fuel storage tanks vary between the four subject Caltrans sites.  A brief description of 
each of the four sites follows: 

Caltrans Half Moon Bay Maintenance Station 

The Caltrans Half Moon Bay Maintenance Station (Half Moon Bay site) is located at 
2203 Cabrillo Highway, or Highway 1, in Half Moon Bay, California (Figure 1).  The 
property is currently occupied by Caltrans and is used as a maintenance facility. 

Based on information provided to Shaw by Caltrans, the existing fueling system at the 
subject site includes one 10,000-gallon underground gasoline storage tank and one 4,000-
gallon underground diesel storage tank located in a common excavation in the west-
central portion of the site.  The underground fuel storage tank complex is overlain by a 
product dispenser island that includes two product dispensers. 

Local topography dips gently to the west toward the Pacific Ocean.  Based on surficial 
topography and local drainage patterns, groundwater in the site vicinity is anticipated to 
flow toward the west. 

At the inception of this project, Shaw was not aware of any previous environmental 
assessment activities associated with the Half Moon Bay site.  However, Shaw has 
subsequently learned that several exploratory borings had been previously drilled, and 
that four groundwater monitoring wells presently remain in place at the Half Moon Bay 
site.  The existing groundwater monitoring wells were not sampled as part of the current 
investigation.  Based on discussions between Shaw and the San Mateo County 
Department of Environmental Health, Groundwater Protection Program (SMCDEH), 
Shaw understands that additional site investigation activities may be required to complete 
the site assessment begun in relation to the preexisting case at this site.  Those activities 
are not part of the scope of work under this task order.   
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Caltrans San Mateo-Hayward Bridge Maintenance Station 

The Caltrans San Mateo-Hayward Bridge Maintenance Station (Hayward site) is located 
at 5500 West Jackson Street, or Highway 92, in Hayward, California (Figure 2).  The 
property is currently occupied by Caltrans and is used as a maintenance facility; toll 
operations for the San Mateo-Hayward Bridge are also present at this location. 

Based on information provided to Shaw by Caltrans, there are two discrete existing 
fueling systems in service at the Hayward site.  The western fueling system includes one 
2,000-gallon underground gasoline storage tank and one 2,000-gallon underground diesel 
storage tank located in a common excavation in the western portion of the site.  The 
underground fuel storage tank complex is overlain by a product dispenser island that 
includes two product dispensers.  The eastern fueling system includes one 2,500-gallon 
underground diesel storage tank located in an excavation in the eastern portion of the site, 
adjacent to a building. 

Local topography dips gently to the west toward the San Francisco Bay.  Based on 
surficial topography and local drainage patterns, groundwater in the site vicinity is 
anticipated to flow toward the west. 

Shaw is not aware of any previous environmental assessment or remediation activities 
associated with the existing underground fuel storage tank system at the Hayward site. 

Caltrans Ravenswood Pumping Plant 

The Caltrans Ravenswood Pumping Plant (Ravenswood site) is located on Highway 84, 
in Menlo Park, California (Figure 3).  The property is currently occupied by Caltrans and 
is used as a pumping plant. 

Based on information provided to Shaw by Caltrans, one 3,000-gallon underground 
diesel storage tank is located in an excavation to the west of the pumping station building. 

Local topography dips gently to the northeast toward the San Francisco Bay.  Based on 
surficial topography and local drainage patterns, groundwater in the site vicinity is 
anticipated to flow toward the northeast, although extraction from the pumping plant 
itself is likely to significantly influence local groundwater flow. 

Shaw is not aware of any previous environmental assessment or remediation activities 
associated with the existing underground fuel storage tank system at the Ravenswood 
site. 
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Caltrans Walnut Creek East and West Maintenance Stations 

The Caltrans Walnut Creek East and West Maintenance Stations (Walnut Creek sites) are 
two discrete properties located at 2616 and 2581 North Main Street, respectively, in 
Walnut Creek, California (Figure 4).  The properties are currently occupied by Caltrans 
and used as maintenance facilities. 

Based on information provided to Shaw by Caltrans, the existing fueling system at the 
Caltrans East site includes one 8,000-gallon underground gasoline storage tank and one 
4,000-gallon underground diesel storage tank located in a common excavation in the 
central portion of the Caltrans East site.  The underground fuel storage tank complex is 
overlain by a product dispenser island that includes two product dispensers. 

Local topography dips gently to the northeast.  Based on surficial topography and local 
drainage patterns, groundwater in the vicinity of the Walnut Creek sites is anticipated to 
flow toward the northeast. 

Shaw is not aware of any previous environmental assessment or remediation activities 
associated with the existing underground fuel storage tank system at the Walnut Creek 
sites. 

SCOPE OF WORK 

The objectives of this investigation were to assess current environmental conditions in the 
locations of the existing underground fuel storage tanks prior to their removal, and to 
assess geotechnical conditions in the locations of the proposed above-ground fuel storage 
tanks that will be installed to replace the current underground storage tanks.  To achieve 
these objectives, the same general scope of work was applied to each of the four Caltrans 
sites.  Details of the typical scope of work and site-specific deviations from the typical 
scopes are described below. 

Pre-Field Activities 

Prior to commencement of field activities, a pre-work task order meeting and pre-work 
site meeting were attended by Mr. William Whiteley of Caltrans, Mr. Andrew Lehane of 
Shaw, and Mr. Timothy Ripp of Shaw on September 9, 2009.  At the pre-work task order 
and site meeting, scopes of work and field conditions were verified and site logistical and 
safety considerations were discussed.  The boring locations were also marked in the field 
during the pre-work task order and site meeting. 
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Exploratory boring permits were obtained from the appropriate oversight agencies, 
including the SMCDEH for the Half Moon Bay and Ravenswood sites, the Alameda 
County Public Works Agency (ACPWA) for the Hayward site, and the Costa County 
Department of Environmental Health (CCCDEH) for the Walnut Creek site. 

Underground Service Alert was notified at least 48 hours in advance of field activities so 
that member companies could mark subsurface utility locations.  In addition, a 
subcontracted underground utility locator performed field screening of boring locations 
on October 1 and 2, 2009, to assist in the avoidance of underground utilities. 

A site-specific Health and Safety Plan was also prepared for each of the four sites for use 
during field drilling activities. 

Exploratory Borings 

The typical scope of work for each site included the drilling and sampling of three 
exploratory borings in the vicinity of each underground fuel storage tank complex, and 
the drilling and sampling of one exploratory boring in the vicinity of the proposed above-
ground fuel storage tanks.  All borings were drilled with 6-inch diameter hollow-stem 
auger drilling equipment or 5-inch diameter mud rotary drilling equipment using a truck-
mounted drill rig.  Each of the environmental assessment borings was drilled to the depth 
of first-encountered groundwater for the collection of a groundwater sample, or to a 
maximum depth of 30 feet below ground surface (bgs) in the absence of groundwater.  
Each of the geotechnical borings was drilled to a depth of 80 feet bgs. 

Field drilling activities were performed between October 6, 2009 and October 22, 2009.  
Further details of the field procedures used during the drilling of the exploratory borings 
are described in Attachment A. 

Site-specific variations from the typical scope of work were as follows: 

Half Moon Bay Site 

At the Half Moon Bay site, three environmental assessment borings, designated B-1 
through B-3, were drilled around the existing underground fuel storage tank complex 
(Figure 5).  Borings B-1 through B-3 were each drilled to a total depth of 30 feet bgs, as 
groundwater was not encountered at shallower depths.  Groundwater samples were 
therefore not collected from borings B-1 through B-3.  One geotechnical boring, 
designated B-4, was drilled to the prescribed depth of 80 feet bgs, although mud rotary 
drilling techniques were necessary to attain this depth. 

Hayward Site 
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In the vicinity of the eastern fueling system at the Hayward site, a proposed 
environmental boring designated B-1 and a proposed geotechnical boring designated B-4 
were replaced by a single exploratory boring, designated B-1, which was drilled to a 
depth of 80 feet bgs and used to collect both the environmental and geotechnical samples 
(Figure 6).  Mud rotary techniques were used to drill the deeper portion of boring B-1.  
Two additional environmental borings, designated B-2 and B-3, were also drilled in the 
vicinity of the eastern fueling system as proposed.  Borings B-2 and B-3 were drilled to 
total depths of 16-1/2 feet bgs and 21-1/2 feet bgs, respectively.  Groundwater samples 
were collected from borings B-1, B-2, and B-3. 

In the vicinity of the western fueling system at the Hayward site, three environmental 
borings, designated B-5 through B-7, were drilled to depths ranging from 16-1/2 feet bgs 
to 21-1/2 feet bgs, and groundwater samples were collected from each of these three 
borings.  One geotechnical boring, designated B-8, was also drilled to the target depth of 
80 feet bgs as proposed, using mud rotary drilling techniques. 

Ravenswood Site 

At the Ravenswood site, a proposed environmental boring designated B-1 and a proposed 
geotechnical boring designated B-4 were replaced by a single exploratory boring, 
designated B-1, which was drilled to a depth of 80 feet bgs and used to collect both the 
environmental and geotechnical samples (Figure 7).  Mud rotary techniques were used to 
drill the deeper portion of boring B-1.  Two additional environmental borings, designated 
B-2 and B-3, were drilled in their proposed locations to respective depths of 31-1/2 feet 
bgs and 21-1/2 feet.  Groundwater samples were collected from borings B-1, B-2, and 
B-3. 

Walnut Creek Site 

Three environmental assessment borings, designated B-1 through B-3, were drilled 
around the existing underground fuel storage tank complex at the Walnut Creek East site 
(Figure 8).  Borings B-1 through B-3 were each drilled to a total depth of 30 feet bgs, as 
groundwater was not encountered at shallower depths.  Groundwater samples were 
therefore not collected from borings B-1 through B-3.  In the location of the proposed 
above-ground fuel tanks at the Walnut Creek West site, one geotechnical boring, 
designated B-4, was drilled to the prescribed depth of 80 feet bgs. 

Soil and Groundwater Analysis 

Selected soil samples and all groundwater samples collected from the environmental 
borings drilled during this project were analyzed for the presence of total petroleum 
hydrocarbons calculated as gasoline (TPH-g), total petroleum hydrocarbons calculated as 
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diesel (TPH-d), benzene, toluene, ethylbenzene and xylenes (BTEX compounds), methyl 
tert-butyl ether (MtBE), and lead.  Soil samples were analyzed for the presence of total 
lead, while groundwater samples were analyzed for the presence of dissolved lead due to 
sample filtration prior to analysis.  In addition, one soil sample from each environmental 
boring was analyzed for the presence of total arsenic and one groundwater sample from 
each site was analyzed for the presence of dissolved arsenic. 

Selected soil samples collected from the geotechnical borings drilled during this 
investigation were analyzed for unit weight and moisture content.  Selected soil samples 
were also analyzed for gradation or Atterberg limits, as appropriate for the grain size 
distribution of the sample. 

The laboratory analytical procedures used during this investigation are further described 
in Attachment A.  All laboratory analyses were performed by California state certified 
analytical laboratories. 

Post-Field Activities 

Upon completion of the field activities at each of the four subject Caltrans sites, solid 
investigation-derived wastes including drill cuttings and drilling mud, and liquid 
investigation-derived wastes comprised of tool rinsate, were stored on site pending 
characterization and appropriate disposal.  All wastes were stored in sealed, labeled 55-
gallon drums, at the facilities where they were generated.  A total of nine drums of solid 
waste and one drum of liquid waste were generated and stored at the Half Moon Bay site.  
Fourteen drums of solid waste and one drum of liquid waste were generated at the 
Hayward site.  The Ravenswood site produced six drums of solid waste and one drum of 
liquid waste.  Eight drums of solid waste and one drum of liquid waste were generated at 
the Walnut Creek site. 

Laboratory analytical data for in-situ soil samples collected at each site were provided to 
Denbeste Transportation, Inc. (Denbeste) of Windsor, California for profiling and 
disposal of all investigation-derived wastes. 

Upon completion of waste characterization, all solid wastes were transported by Denbeste 
to the Waste Management Altamont Landfill and Resource Recovery facility, located in 
Livermore, California.  Similarly, all liquid wastes were transported by Denbeste to 
Waste Management Altamont Landfill and Resource Recovery facility, located in 
Livermore, California.  All solid and liquid wastes were transported and disposed as 
non-hazardous waste. 
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FINDINGS 

Descriptions of the subsurface geologic conditions, soil analytical data, and groundwater 
analytical data for each of the four subject sites are described below. 

Subsurface Conditions 

Site-specific discussions of the lithologic conditions encountered during drilling activities 
at the four subject sites are presented below.  The locations of exploratory borings drilled 
at the Half Moon Bay, Hayward, Ravenswood, and Walnut Creek sites are depicted on 
Figures 5 through 8, respectively.  Boring logs for all exploratory borings drilled during 
this project are presented in Attachment B. 

Half Moon Bay Site 

According to the United States Geologic Survey (USGS) online resource Geology of the 
Onshore Part of San Mateo County, California:  Derived from the Digital Database 
Open-File 98-137 (USGS Open-File 98-137), the surficial earth materials in the vicinity 
of the Half Moon Bay site are Pleistocene Marine terrace deposits (Qmt). 

As observed during the drilling of borings B-1 through B-4 during the current 
investigation, the uppermost portion of the Marine terrace deposits is comprised of 
predominantly fine-grained sediments including black, high and low plasticity clay and 
silt (CH, CL, and ML) to a depth varying from approximately 3 to approximately 13 feet 
bgs. 

The uppermost predominantly fine-grained deposits are generally underlain by yellowish 
brown, silty, fine-grained sand (SM) to a depth varying from approximately 13 to 
approximately 18 feet bgs.  In all borings drilled during this investigation, a well sorted 
yellowish brown to olive gray fine sand (SP) was encountered at a depth varying from 
approximately 13 to approximately 18 feet bgs.  In the locations of borings B-1 through 
B-3, this well-sorted fine sand was present to a depth of at least 31-1/2 feet bgs, the 
maximum depth explored by those borings.  In the location of geotechnical boring B-4, 
the well-sorted fine sand was present to a depth of 63 feet bgs. 

The predominantly coarse-grained, unconsolidated sediments described above are 
underlain by a hard, medium dark gray mudstone that occurred to a depth of at least 
81-1/2 feet bgs, as logged during the drilling of exploratory boring B-4.  Based on 
lithologic descriptions and stratigraphic relationships described in USGS Open-
File 98-137, the mudstone encountered in boring B-4 appears to be a member of the 
Pliocene and upper Miocene Purisima Formation. 
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Groundwater was encountered at a depth of approximately 33 feet bgs during the October 
2009 drilling of boring B-4, the only boring drilled during this investigation to reach this 
depth.  Groundwater was encountered within the well-sorted yellowish brown to olive 
gray fine sand horizon that comprises the majority of the Marine terrace deposits 
underlying the site.  Based on the low observed moisture content described for the 
Purisima mudstone underlying the Marine terrace deposits, the mudstone may act as a 
functional aquitard between the Marine terrace deposits and potential deeper water-
bearing horizons.  The determination of a groundwater flow direction or hydraulic 
gradient were not included in the scope of this project. 

Hayward Site 

A review of the USGS online resource titled Preliminary Geologic Map Emphasizing 
Bedrock Formations in Alameda County California, Open-File 96-252 (USGS Open-
File 96-252) indicates that the site vicinity is underlain by Undivided surficial deposits 
(Qu).  These sediments are considered to be underlain at depth by bedrock of the 
Franciscan Complex (KJf), which is of Cretaceous to Jurassic age. 

Boring logs prepared during the current investigation of the Hayward site suggest that the 
site is underlain by a relatively thick placement of imported fill material to a depth of 
approximately 28 feet bgs in the location of boring B-1 and to a depth of approximately 
33 feet bgs in the location of boring B-8.  Borings B-1 and B-8 were the only borings 
drilled during the current investigation to reach the depth of the base of the imported fill.  
As logged in borings drilled for this investigation, the imported fill materials are 
generally comprised of moderate yellowish brown to brownish gray silty sand (SM) with 
gravel, sandy silt (ML) with gravel, and lesser silty gravel (GM) with sand.  The fill 
materials tend to be relatively well-graded, with the soil names varying as a factor of the 
localized distributions of the silt, sand, and gravel components. 

The uppermost native sediments underlying the fill materials include dark greenish gray 
to greenish black clay with 10% fine sand.  In the location of B-1 this clay was described 
as a low plasticity clay (CL), while in the location of B-8, it was described as a high 
plasticity clay (CH).  While not specifically differentiated in the geologic reference 
materials reviewed for the Hayward site, these clays are commonly referred to as Bay 
Mud. 

In the location of boring B-1, the Bay Mud is underlain by an approximate 5-foot 
thickness of moderate olive brown silty sand to sand (SP-SM) between the approximate 
depths of 43 and 48 feet bgs.  The silty sand to sand is fine-grained and well-rounded and 
contains 10% silty fines.  This lithology was not observed in the location of boring B-8. 

A moderate yellowish brown silty sand (SM) was encountered at a depth of 
approximately 48 feet bgs in B-1, underlying the olive brown silty sand to sand described 
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above.  In the location of B-8, this yellowish brown silty sand was encountered at the 
depth of 53 feet bgs, directly underlying the Bay Mud in that location.  The yellowish 
brown silty sand was noted to be fine-grained, well sorted, and well rounded, and 
includes 25 to 30% silty fines. 

At the depth of approximately 58 feet bgs in the locations of both B-1 and B-8, a dark 
yellowish brown to olive gray well-sorted sand (SP) was encountered.  This sand is fine-
grained with 10% medium sand at the upper contact, but coarsens with depth.  As logged 
at the depth of 70 feet bgs in the boring for B-1, this sand is medium-grained with trace 
coarse sand and fine gravel and 30% fine sand.  This sand is approximately 15 feet thick 
as logged in B-1, but is of a lesser thickness in the location of B-8. 

In the location of B-8, a deeper occurrence of Bay Mud occurs from the depths of 
approximately 63 feet bgs to 73 feet bgs, although the depth of the lower contact is 
uncertain due to poor sample recovery at the 70 to 71-1/2-foot depth sample interval. 

Underlying the well-sorted (SP) sand in B-1 and the lower occurrence of Bay Mud in 
B-8, a well-graded sand (SW) was encountered in both borings at the depth of 
approximately 73 feet bgs.  The well-graded sand is dark yellowish-brown and contains a 
relatively uniform distribution of fine to coarse sand with 15% well-rounded fine gravel. 

In the location of B-8, a grayish olive green medium sand (SP) with 30% fine sand was 
encountered at a depth of approximately 78 feet, an was present to the depth of 
81-1/2 feet bgs, the maximum depth explored by B-8. 

In the, location of B-1, a deeper occurrence of Bay Mud was encountered at the depth of 
80-1/2 feet bgs, and was the deepest lithology encountered in the 81-1/2 foot boring. 

Groundwater was encountered at a depth of approximately 12 feet bgs in the borings 
drilled for the investigation of the Hayward site.  Groundwater occurred within the 
artificial fill materials that immediately underlie the bridge structure.  Groundwater flow 
directions or hydraulic gradients were not determined during this investigation. 

Ravenswood Site 

According to USGS Open-File 98-137, the surficial earth materials in the immediate 
vicinity of the Ravenswood site consist of Holocene Bay Mud (Qhbm), although 
Holocene Basin deposits (Qhb), Floodplain deposits (Qhfp), and Natural levee deposits 
(Qhl) are also noted to occur in the vicinity of the Ravenswood site. 

The portion of the Ravenswood site explored by the current investigation is underlain by 
artificial fill materials to a depth of approximately 13 to approximately 18 feet bgs.  
These fill materials are variable in color and were logged as silt (ML) with sand and 
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gravel in the locations of borings B-2 and B-3 and silty sand (SM) with gravel in the 
location of boring B-1.  The fill materials appear to have been placed during the 
installation of the large concrete sump that forms the inlet structure for the Caltrans 
pumping plant. 

In the location of boring B-1, the surficial artificial fill materials are underlain by a 
greenish black, low plasticity clay (CL) with lesser fine sand and fine gravel.  This low 
plasticity clay, which was approximately 8 feet thick in the location of B-1, was not 
observed in the locations of borings B-2 or B-3.  This greenish black clay is likely the 
Bay Mud described in USGS Open-File 98-137. 

A yellowish brown silty sand (SM) underlies the greenish black clay in the location of 
B-1, and directly underlies the surficial artificial fill materials in the locations of B-2 and 
B-3.  This silty sand is generally yellowish brown, and consists of well-sorted fine sand 
with 25 to 40% fines.  In the location of boring B-2, this silty sand also includes 15% 
medium sand and trace coarse sand and fine gravel.  The logged thickness of this silty 
sand varied from approximately 2-1/2 feet in the locations of borings B-1 and B-3 to 
approximately 5 feet in the location of B-2.  This lithologic horizon and those that 
underlie it probably correspond to the Basin deposits, Floodplain deposits, and Natural 
levee deposits described in USGS Open-File 98-137. 

Underlying the silty sand described above, moderate yellow brown to dark yellow brown 
predominantly fine-grained sediments were encountered at depths of approximately 
18 feet to approximately 24 feet bgs.  These sediments were logged as clay (CL) in the 
location of boring B-1, but varied to silt (ML) in the locations of borings B-2 and B-3.  
These predominantly fine-grained sediments included 25 to 30% fine sand in all boring 
locations, and trace medium sand and 10% fine gravel as logged in the location of B-2.  
This horizon of yellow brown silt and clay was approximately 28 feet thick as observed 
in B-1, and was the deepest lithology encountered by borings B-2 and B-3. 

A moderate yellow brown silty fine sand (SM) containing 30% silt was logged between 
the depths of 51 feet and 56-1/2 feet bgs in boring B-1. 

The lower fine silty sand was immediately underlain by a mottled medium brown and 
bluish gray sandy silt (ML) that contained 40% fine sand.  This silt was approximately 
2 feet thick as logged in boring B-1, and was logged to a depth of approximately 58 feet 
bgs. 

Underlying the mottled silt, a medium bluish gray high plasticity clay was logged from 
the depth of approximately 58 feet bgs to a depth of 81-1/2 feet bgs, the maximum depth 
explored during this investigation. 
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First-encountered groundwater typically occurred at a depth of approximately 18 feet bgs 
during the October 2009 drilling of borings B-1 through B-3 at the Ravenswood site, and 
generally occurs within the yellowish brown silty sand that underlies Bay Mud and 
surficial artificial fill materials.  A groundwater flow direction or hydraulic gradient were 
not determined as part of the scope of this investigation. 

Walnut Creek Site 

As depicted in a USGS online resource titled Preliminary Geologic Map Emphasizing 
Bedrock Formations in Contra Costa County California, Open-File 94-622 (USGS 
Open-File 94-622), the immediate vicinity of the subject site is underlain by Undivided 
Quaternary deposits (Qu).  However, bedrock formations outcropping in the extended 
vicinity of the site, and potentially underlying it, include Miocene to Paleocene 
sandstones and shales that dip at high angles to the northeast or southwest, and are 
overturned in many locations.  An additional USGS resource, Quaternary Geology of 
Contra Costa County, and Surrounding Areas:  Derived from the Digital Database 
Open-File 97-98 (USGS Open-File 97-98) describes the sediments underlying the 
immediate site vicinity as undifferentiated gravels (Qtu) of Pleistocene or Pliocene age. 

Because the area investigated by environmental borings B-1 through B-3 is located 
approximately 650 feet to the east-northeast of the location of geotechnical boring B-4, 
and because of the relatively variable lithologies occurring locally, correlation of the 
specific lithologic units observed at the two sites is probably impractical.  For this reason, 
the two sites are described independently as follows. 

The area of borings B-1 through B-3 is immediately underlain by a grayish- to brownish-
black clay (CL) containing 10 to 15% fine sand.  The surficial clay was logged to a depth 
of 2-1/2 to 4 feet bgs. 

The uppermost clay in the area of boring B-1 through B-3 is underlain by moderate 
yellow-brown to dark yellow-brown sandy silt (ML) that includes 25 to 40% fine sand.  
The yellow-brown silt coarsens locally to fine-grained silty sand (SM) that commonly 
contains 40% silty fines.  The silty sand tends to strongly resemble the sandy silt, and the 
contacts between the lithologies appear to be gradational.  The combined sandy silt and 
silty sand lithologies occur to a depth of approximately 28 feet bgs in the location of 
boring B-3, and to a depth of at least 31-1/2 feet bgs in the locations of borings B-1 and 
B-2, the maximum depth explored by those borings. 

A moderate yellow-brown well-sorted fine sand (SP) without fines was observed at a 
depth of approximately 28 feet bgs in the location of boring B-3, and was present to a 
depth of at least 31-1/2 feet bgs, the maximum depth explored by B-3. 
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Groundwater was not encountered during the October 2009 drilling of borings B-1 
through B-3 at the Walnut Creek East site. 

Boring B-4 was drilled in the location of the proposed above-ground fuel storage tanks on 
the Walnut Creek West site, and was advanced to a total depth of 81-1/2 feet bgs.  
Predominantly coarse-grained lithologies predominated in the location of boring B-4, and 
generally included well-sorted fine-grained sands (SP) and silty sands (SM) at depths 
shallower than 40 feet bgs.  At greater depths, the predominantly coarse-grained 
lithologies included increasing volumes of medium- to coarse-grained sand and fine 
gravel, and were more commonly logged as well-graded sands (SW) and gravels (GW).  
The predominantly coarse-grained lithologies were interrupted by horizons of silt or clay 
between the approximate depths of 3 and 8 feet bgs, 16 and 18 feet bgs, 33 and 36 feet 
bgs, and 43 and 46 feet bgs.  A significant sequence of predominantly fine-grained 
sediments also occurred between the depths of 61 and 73 feet bgs. 

Groundwater was encountered at a depth of approximately 58 feet bgs during the 
October 2009 drilling of boring B-4. 

Unconfined first-encountered groundwater occurred at a depth of approximately 58 feet 
bgs during the October 2009 drilling of boring B-4 at the Walnut Creek West site, within 
a well-graded sand or poorly-graded gravel.  As noted above, the water-bearing sand and 
gravel at this depth are underlain by an approximate 12-foot thickness of clay and silt, but 
moisture content logged within the clay and silt suggest that they do not function as a 
competent aquitard between the water-bearing lithology and deeper coarse-grained 
sediments.  A groundwater flow direction or hydraulic gradient were not determined as 
part of the scope of this investigation. 

Soil Analytical Data 

Selected soil samples collected from the environmental borings drilled during this project 
were analyzed for the presence of TPH-g, TPH-d, BTEX compounds, MtBE, total lead, 
and total arsenic.  The results of these laboratory analyses are summarized in Table 1. 

Selected soil samples collected from the geotechnical borings drilled during this 
investigation were analyzed for unit weight, moisture content, and gradation or Atterberg 
limits.  The results of these laboratory analyses are summarized in Table 2. 

The laboratory methods used during this investigation are further described in 
Attachment A.  The laboratory analytical reports for all environmental and geotechnical 
soils analyses performed during this investigation are presented in Attachment C.  Site-
specific findings are summarized below. 
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Half Moon Bay Site 

The soil sample collected at the depth of 5 to 6-1/2 feet bgs from environmental boring 
B-3 at the Half Moon Bay site contained 160 mg/kg TPH-d, 0.026 mg/kg benzene, 
0.009 mg/kg toluene, and 0.055 mg/kg MtBE, but did not contain detectable 
concentrations of TPH-g, ethylbenzene, or xylenes.  The certified analytical laboratory 
indicated an atypical chromatogram pattern for this TPH-d detection.  This was the only 
shallow soil sample analyzed from the Half Moon Bay site to contain detectable 
concentrations of any petroleum hydrocarbon analytes. 

Each of the soil samples collected from Half Moon Bay borings B-1 through B-3 at the 
depth of 30 to 31-1/2 feet bgs contained detectable concentrations of petroleum 
hydrocarbon analytes.  Of these soil samples, the soil sample from boring B-1contained 
0.008 mg/kg benzene, the soil sample from boring B-2 contained 0.015 mg/kg benzene 
and 0.055 mg/kg MtBE, and the soil sample from B-3 contained 1.3 mg/kg TPH-g, 
0.19 mg/kg benzene, 0.16 mg/kg toluene, 0.015 mg/kg ethylbenzene, and 0.095 mg/kg 
total xylenes.  These were the only detections of any of requested analytes in the soil 
samples collected from borings B-1 through B-3 at this depth interval. 

Concentrations of total lead and total arsenic ranged from 2.4 mg/kg to 7.9 mg/kg, and 
from 4.4 mg/kg to 14 mg/kg, respectively, in soil samples analyzed from Half Moon Bay 
borings B-1 through B-3. 

Geotechnical analysis of soil samples collected from Half Moon Bay geotechnical boring 
B-4 generally supported the lithologic descriptions logged from hand sample inspection 
during field drilling activities.  However, sieve analyses classified the well-sorted 
yellowish brown to olive gray fine sand (SP) that comprises the lower portion of the 
Marine terrace deposits as a silty sand (SM), rather than a poorly graded sand (SP). 

Dry densities ranged from 94.5 lbs/ft3 to 114.0 lbs/ft3 in soil samples analyzed for this 
parameter.  Moisture content ranged from 14.6% to 25.2% in analyzed soil samples. 

Hayward Site 

None of the soil samples analyzed from the Hayward site contained detectable 
concentrations of any of the requested petroleum hydrocarbon analytes:  TPH-g, TPH-d, 
BTEX compounds, or MtBE.  Maximum concentrations of 7.8 mg/kg total lead and 
9.8 mg/kg total arsenic were detected in soil samples analyzed from the Hayward site. 

Geotechnical analyses performed on soil samples from the Hayward site suggest that the 
silt or clay content of the predominantly coarse-grained lithologies was generally higher 
than that estimated in the field, and that the gravel content was, in some cases, lower than 
that logged in the field.  These refinements to the logged lithologies should be considered 
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in evaluating the engineering properties of these lithologies for the placement of the 
proposed above-ground fuel storage tanks. 

Dry densities of 84.4 lbs/ft3 to 124.0 lbs/ft3 were determined for soil samples analyzed for 
this parameter.  Moisture content ranged from 7.8% to 32.6% in soil samples analyzed 
for the Hayward site. 

Ravenswood Site 

The only petroleum hydrocarbon analyte detected in any of the soil samples collected at 
the Ravenswood site was TPH-d; and all of these TPH-d quantifications were 
characterized by the analytical laboratory as atypical.  A TPH-d concentration of 
160 mg/kg was detected in the soil sample collected from boring B-1 at the depth of 5 to 
6-1/2 feet bgs.  A concentration of 17 mg/kg TPH-d was detected in the soil sample from 
the 15 to 16-1/2 foot depth from B-2.  The soil samples collected from boring B-3 at the 
depths of 10 to 11-1/2 feet bgs and 15 to 16-1/2 feet bgs contained TPH-d concentrations 
of 160 mg/kg and 14 mg/kg, respectively. 

Concentrations of total arsenic ranged from 2.3 to 5.3 mg/kg in Ravenswood site soil 
samples analyzed for total arsenic.  Total lead concentrations of 2.1 to 32 mg/kg were 
detected in soil samples analyzed from the Ravenswood site. 

Geotechnical analysis of soil samples collected from Ravenswood geotechnical boring 
B-1 provided excellent verification of the lithologic descriptions logged during field 
drilling activities.  Dry densities of 87.5 lbs/ft3 to 130.5 lbs/ft3 were determined for soil 
samples analyzed for this parameter.  Moisture content ranged from 8.0% to 46.4% in 
soil samples analyzed for the Ravenswood site. 

Walnut Creek Site 

Soil samples analyzed from environmental borings B-1 through B-3 at the Walnut Creek 
East site were free from detectable concentrations of TPH-g, TPH-d, BTEX compounds, 
or MtBE. 

Concentrations of 3.6 mg/kg to 6.8 mg/kg total lead and 2.7 mg/kg to 4.2 mg/kg total 
arsenic were detected in the environmental soil samples analyzed from the Walnut Creek 
site. 

Laboratory geotechnical properties for soil samples collected from the Walnut Creek site 
were generally in good agreement with lithologic descriptions logged during drilling.  
However, sieve analyses commonly indicated silt or clay content of the predominantly 
coarse-grained lithologies that was higher than that estimated in the field.  Dry densities 
of 97.8 lbs/ft3 to 116.6 lbs/ft3 were determined for soil samples analyzed for this 
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parameter.  Moisture content ranged from 5.3% to 20.8% in soil samples analyzed from 
the Walnut Creek site. 

Groundwater Analytical Data 

Selected groundwater samples collected from the environmental borings drilled during 
this project were analyzed for the presence of TPH-g, TPH-d, BTEX compounds, MtBE, 
dissolved lead, and dissolved arsenic.  The results of these laboratory analyses are 
summarized in Table 3.  The laboratory methods used during this investigation are further 
described in Attachment A.  The certified analytical laboratory reports for groundwater 
analyses are presented in Attachment C.  Site-specific findings are summarized below. 

Half Moon Bay Site 

Because groundwater was not encountered at a depth shallower than 31-1/2 feet bgs, the 
total depth explored by environmental borings B-1 through B-3 at the Half Moon Bay 
site, groundwater samples were not collected for laboratory analysis. 

Hayward Site 

Of the groundwater samples collected from the Hayward site, only the samples from 
borings B-1 through B-3, in the vicinity of the eastern underground fuel storage tank 
complex, contained detectable concentrations of any of the requested petroleum 
hydrocarbon analytes.  Groundwater samples from borings B-1 through B-3 contained 
concentrations of TPH-d ranging from 110 μg/L to 140 μg/L, but did not contain 
detectable concentrations of any of the other requested petroleum hydrocarbon analytes. 

Ravenswood Site 

Groundwater samples from borings B-1 through B-3 at the Ravenswood site contained 
concentrations of TPH-d ranging from 110 μg/L in the sample from boring B-3 to 
150 μg/L in each of the groundwater samples from borings B-1 and B-2.  The certified 
analytical laboratory reported atypical chromatogram patterns for all three of these 
TPH-d analyses.  None of the other requested petroleum hydrocarbon analytes were 
detected in any of the three groundwater samples from the Ravenswood site. 

Walnut Creek Site 

Groundwater samples were not collected or analyzed at the Walnut Creek site because 
groundwater occurred at a depth greater than the maximum target depth for 
environmental borings B-1 though B-3. 
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CONCLUSIONS 

The following conclusions are based on the data generated during the current 
investigation and limited historical data available to Shaw at the time of this report. 

Half Moon Bay Site 

Based on the findings of the current investigation, relatively low concentrations of 
petroleum hydrocarbons are likely to be encountered in soils during the removal of the 
existing underground fuel storage tanks.  This is particularly likely in the vicinity of the 
southeast corner of the existing underground fuel storage tank complex.  Based on the 
data generated during this investigation, it appears unlikely that excavation of soils in this 
area will generate soils that will require disposal as hazardous waste by California Code 
of Regulations, Title 22, Section 66261.20 Characteristics of Hazardous Waste 
(Title 22). 

Based on conditions encountered during the field work, it appears unlikely that 
groundwater will be encountered during the removal of the existing underground fuel 
storage tanks. 

The geotechnical data summarized in Table 2, and presented in greater detail in 
Attachment D, are submitted for use by Caltrans in determining the appropriateness of 
the proposed location for the installation of the replacement above-ground fuel storage 
tanks.  These data may also be used by Caltrans to determine what additional measures, if 
any, may be required to prepare that area to accommodate the installation of the above-
ground tanks. 

Shaw understands that additional investigation activities may be requested of Caltrans by 
the SMCDEH with respect to a preexisting leaking underground storage tank case at this 
site.  Shaw recommends that Caltrans evaluate additional efforts with respect to the 
preexisting case in the context of any additional sampling or remediation efforts to 
address removal of the existing underground storage tanks. 

Hayward Site 

Based on the data generated during this investigation, it appears unlikely that extensive 
petroleum hydrocarbon impact to soils will be encountered during the removal of the 
existing underground fuel storage tanks at the Hayward site.  It also appears unlikely that 
excavation will generate soils that will require disposal as hazardous waste by Title 22. 

Groundwater may be encountered during the removal of the existing underground fuel 
storage tanks from the Hayward site.  While petroleum hydrocarbon impact to 
groundwater appears to be limited to relatively low concentrations of diesel range 
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hydrocarbons, groundwater should be contained and disposed appropriately if dewatering 
is necessary for tank removal or backfilling. 

The geotechnical data summarized in Table 2, and presented in greater detail in 
Attachment D, are submitted for use by Caltrans in planning for the installation of the 
replacement above-ground fuel storage tanks. 

Ravenswood Site 

Based on the findings of this investigation, relatively low concentrations of diesel range 
hydrocarbons are likely to be encountered in soils during the removal of the existing 
underground fuel storage tanks.  It appears unlikely that excavated soils will require 
disposal as hazardous waste by California Code of Regulations, Title 22, Section 
66261.20 Characteristics of Hazardous Waste (Title 22). 

Groundwater may be encountered during the removal of the existing underground fuel 
storage tanks from the Ravenswood site.  While petroleum hydrocarbon impact to 
groundwater appears to be limited to relatively low concentrations of diesel range 
hydrocarbons, groundwater should be contained and disposed appropriately if dewatering 
is necessary for tank removal or backfilling. 

The geotechnical data summarized in Table 2, and presented in greater detail in 
Attachment D, are submitted for use by Caltrans in planning for the installation of the 
replacement above-ground fuel storage tanks. 

Walnut Creek Site 

Based on the data generated during this investigation, it appears unlikely that extensive 
petroleum hydrocarbon impact to soils will be encountered during the removal of the 
existing underground fuel storage tanks at the Walnut Creek East site.  It also appears 
unlikely that excavation will generate soils that will require disposal as hazardous waste 
by Title 22. 

Based on conditions encountered during the field work, it appears unlikely that 
groundwater will be encountered during the removal of the existing underground fuel 
storage tanks from the Walnut Creek East site. 

The geotechnical data summarized in Table 2, and presented in greater detail in 
Attachment D, are submitted for use by Caltrans in planning for the installation of the 
replacement above-ground fuel storage tanks at the Walnut Creek West site. 
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Should you have any questions or require additional information, please call. 

Sincerely, 

Shaw Environmental, Inc. 
 
 
              

Timothy L. Ripp 
Task Order Manager 
CHG 786 

Andrew D. Lehane 
Project Manager 
RCE 55798 

Attachments: Table 1 – Soil Analytical Data 
Table 3 – Soil Geotechnical Data 
Table 2 – Groundwater Analytical Data 
Figure 1 – Site Map – Half Moon Bay Site 
Figure 2 – Site Map – Hayward Site 
Figure 3 – Site Map – Ravenswood Site 
Figure 4 – Site Map – Walnut Creek Site 
Figure 5 – Exploratory Boring Location Map – Half Moon Bay Site 
Figure 6 – Exploratory Boring Location Map – Hayward Site 
Figure 7 – Exploratory Boring Location Map – Ravenswood Site 
Figure 8 – Exploratory Boring Location Map – Walnut Creek Site 
Attachment A – Field and Laboratory Procedures 
Attachment B – Boring Logs 
Attachment C – Certified Analytical Reports and Chain-of-Custody 
  Documentation 
Attachment D – Geotechnical Laboratory Reports 

 

Andrew.Lehane
Stamp

Andrew.Lehane
Stamp



Sample Ethyl- Total TTLC TTLC
Boring Depth Date TPH-g TPH-d Benzene Toluene Benzene Xylenes MtBE Lead Arsenic

ID (feet) Sampled (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

B-1 5 - 6-1/2 10/06/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 5.0 14
10 - 11-1/2 10/06/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 4.8 NA
15 - 16-1/2 10/06/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 3.3 NA
30 - 31-1/2 10/06/09 <1.0 <10 0.008 <0.005 <0.005 <0.010 <0.050 2.6 NA

B-2 5 - 6-1/2 10/06/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 5.2 4.4
10 - 11-1/2 10/06/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 6.0 NA
15 - 16-1/2 10/06/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 3.1 NA
30 - 31-1/2 10/06/09 <1.0 <10 0.015 <0.005 <0.005 <0.010 0.055 2.5 NA

B-3 5 - 6-1/2 10/06/09 <1.0 160* 0.026 0.009 <0.005 <0.010 0.055 7.9 4.9
10 - 11-1/2 10/06/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 3.9 NA
15 - 16-1/2 10/06/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 4.3 NA
30 - 31-1/2 10/06/09 1.3 <10 0.19 0.16 0.015 0.095 <0.10 2.4 NA

B-1 5 - 6-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 7.2
10 - 11-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 4.3 NA
15 - 16-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 NA

B-2 5 - 6-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 6.2
10 - 11-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 NA
15 - 16-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 2.0 NA

B-3 5 - 6-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 7.5
10 - 11-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 7.8 NA
15 - 16-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 NA
20 - 21-1/2 10/19/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 NA

B-5 5 - 6-1/2 10/20/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 4.2 8.7
10 - 11-1/2 10/20/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 4.2 NA
15 - 16-1/2 10/20/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 NA

Table 1
Soil Analytical Data

Caltrans Underground Storage Tank Replacement Sites
San Francisco Bay Area, California

    Half Moon Bay site

    Hayward site
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Sample Ethyl- Total TTLC TTLC
Boring Depth Date TPH-g TPH-d Benzene Toluene Benzene Xylenes MtBE Lead Arsenic

ID (feet) Sampled (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 1
Soil Analytical Data

Caltrans Underground Storage Tank Replacement Sites
San Francisco Bay Area, California

B-6 5 - 6-1/2 10/20/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 9.8
10 - 11-1/2 10/20/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 2.1 NA
15 - 16-1/2 10/20/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 2.0 NA

B-7 5 - 6-1/2 10/20/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <2.0 4.6
10 - 11-1/2 10/20/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 5.0 NA
15 - 16-1/2 10/20/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 <4.0 NA

B-1 5 - 6-1/2 10/09/09 <1.0 160* <0.005 <0.005 <0.005 <0.010 <0.050 16 4.0
10 - 11-1/2 10/09/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 2.6 NA
15 - 16-1/2 10/09/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 6.6 NA
20 - 21-1/2 10/09/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 7.7 NA

B-2 5 - 6-1/2 10/08/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 8.1 5.2
10 - 11-1/2 10/08/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 7.9 NA
15 - 16-1/2 10/08/09 <1.0 17* <0.005 <0.005 <0.005 <0.010 <0.050 2.1 NA
20 - 21-1/2 10/08/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 9.2 NA

B-3 5 - 6-1/2 10/09/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 8.2 2.3
10 - 11-1/2 10/09/09 <1.0 160* <0.005 <0.005 <0.005 <0.010 <0.050 32 NA
15 - 16-1/2 10/09/09 <1.0 14* <0.005 <0.005 <0.005 <0.010 <0.050 6.3 NA
20 - 21-1/2 10/09/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 3.9 NA

B-1 5 - 6-1/2 10/10/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 3.6 2.7
10 - 11-1/2 10/10/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 6.0 NA
15 - 16-1/2 10/10/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 4.8 NA
30 - 31-1/2 10/10/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 4.5 NA

B-2 5 - 6-1/2 10/10/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 3.8 4.2
10 - 11-1/2 10/10/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 6.8 NA
15 - 16-1/2 10/10/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 5.6 NA
30 - 31-1/2 10/10/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 3.7 NA

    Ravenswood site

    Walnut Creek site

    Hayward site (cont'd)
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Sample Ethyl- Total TTLC TTLC
Boring Depth Date TPH-g TPH-d Benzene Toluene Benzene Xylenes MtBE Lead Arsenic

ID (feet) Sampled (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table 1
Soil Analytical Data

Caltrans Underground Storage Tank Replacement Sites
San Francisco Bay Area, California

B-3 5 - 6-1/2 10/12/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 5.2 4.0
10 - 11-1/2 10/12/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 5.7 NA
15 - 16-1/2 10/12/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 5.5 NA
30 - 31-1/2 10/12/09 <1.0 <10 <0.005 <0.005 <0.005 <0.010 <0.050 4.3 NA

  TPH-g =  Total petroleum hydrocarbons calculated as gasoline
  TPH-d =  Total petroleum hydrocarbons calculated as diesel
  MtBE =  Methyl tert-butyl ether
  TTLC =  Total threshold limit concentration
  mg/kg =  Milligrams per kilogram
  <1.0 =  Not detected at specified detection limit
  NA =  Not analyzed
  * =  Laboratory noted atypical chromatogram pattern for this analysis
Analysis for TPH-g and TPH-d performed by gas chromatography by EPA Method 8015B.
Analysis for benzene, toluene, ethylbenzene, xylenes, and MtBE performed by gas chromatography by EPA Method 8021B.
Analysis for TTLC lead performed by EPA Method 6010/200.7.

    Walnut Creek site (cont'd)
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Sample Dry Moisture
Boring Depth Date  Density Content Gravel Sand Fines Liquid Limit Plastic Limit Plasticity index

ID (feet) Sampled (lbs/ft3) (%) (%) (%) (%) (%) (%)

B-4 5 - 6-1/2 10/06/09 94.5 25.2 38 23 15
10 - 11-1/2 10/06/09 100.2 22.5 39 20 19
15 - 16-1/2 10/06/09 111.1 15.5 71.5 28.5
20 - 21-1/2 10/06/09 107.1 19.4 62.1 37.9
25 - 26-1/2 10/06/09 114.0 15.5
30 - 31-1/2 10/06/09 110.3 17.8 63.1 36.9
35 - 36-1/2 10/06/09 100.8 21.8
40 - 41-1/2 10/07/09 104.6 21.8
45 - 46-1/2 10/07/09 104.0 21.3
50 - 51-1/2 10/07/09 103.2 21.8 91.5 8.5
55 - 56-1/2 10/07/09 104.7 19.9
60 - 61-1/2 10/07/09 106.2 19.5 89.6 10.4
65 - 66-1/2 10/07/09 99.6 22.3 57 27 30
75 - 76-1/2 10/08/09 109.1 14.6 47 26 21
80 - 81-1/2 10/08/09 * *

B-1 5 - 6-1/2 10/19/09 * 14.2
10 - 11-1/2 10/19/09 * 15.0 53 22 31
15 - 16-1/2 10/19/09 107.7 10.5 20.9 47.9 31.2
30 - 31-1/2 10/20/09 84.4 14.4 55 26 29
35 - 36-1/2 10/20/09 88.6 30.7 56 23 33
40 - 41-1/2 10/20/09 107.9 19.0
45 - 46-1/2 10/20/09 109.0 19.2 0.8 53.2 46.0
50 - 51-1/2 10/20/09 105.5 20.4
60 - 61-1/2 10/20/09 * 22.2
65 - 66-1/2 10/20/09 107.4 18.8
70 - 71-1/2 10/21/09 110.3 17.4 0.4 88.9 10.7
75 - 76-1/2 10/21/09 124.0 12.0 15.1 74.4 10.5
80 - 81-1/2 10/21/09 113.0 17.0 57 24 33

Table 2
Soil Geotechnical Data

Caltrans Underground Storage Tank Replacement Sites
San Francisco Bay Area, California

---------------Gradation---------------

    Half Moon Bay site

    Hayward site

----------Atterberg Limits----------
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Sample Dry Moisture
Boring Depth Date  Density Content Gravel Sand Fines Liquid Limit Plastic Limit Plasticity index

ID (feet) Sampled (lbs/ft3) (%) (%) (%) (%) (%) (%)

Table 2
Soil Geotechnical Data

Caltrans Underground Storage Tank Replacement Sites
San Francisco Bay Area, California

---------------Gradation--------------- ----------Atterberg Limits----------

B-8 5 - 6-1/2 10/21/09 119.2 7.8
10 - 11-1/2 10/21/09 * 9.8 22.7 44.3 33.0
15 - 16-1/2 10/21/09 89.1 9.4
20 - 21-1/2 10/21/09 * 20.9
25 - 26-1/2 10/21/09 109.8 16.3 20.3 48.2 31.5
30 - 31-1/2 10/21/09 112.6 14.6
35 - 36-1/2 10/21/09 103.6 22.4 55 22 33
40 - 41-1/2 10/21/09 121.5 19.0 47 20 27
45 - 46-1/2 10/21/09 * 21.4 40 20 20
50 - 51-1/2 10/21/09 100.1 25.4
55 - 56-1/2 10/21/09 * 24.5
60 - 61-1/2 10/21/09 108.9 19.8 0.2 76.9 22.9
65 - 66-1/2 10/21/09 87.4 32.6 50 20 30
75 - 76-1/2 10/21/09 112.3 14.1
80 - 81-1/2 10/21/09 121.5 14.1 11.5 67.4 21.1

B-1 5 - 6-1/2 10/09/09 130.5 8.0 3.3 65.1 31.6
10 - 11-1/2 10/09/09 129.4 8.6 15.1 65.3 19.6
15 - 16-1/2 10/09/09 * * * * *
25 - 26-1/2 10/09/09 107.9 19.4
35 - 36-1/2 10/09/09 93.3 28.4 49 21 28
40 - 41-1/2 10/09/09 100.4 24.1
45 - 46-1/2 10/09/09 95.4 28.1 45 24 21
50 - 51-1/2 10/09/09 104.9 21.7
55 - 56-1/2 10/09/09 99.9 23.4 49.4 50.6
60 - 61-1/2 10/09/09 103.6 22.5 52 13 39
65 - 66-1/2 10/09/09 87.5 46.4
70 - 71-1/2 10/09/09 100.2 24.6 55 24 31
75 - 76-1/2 10/09/09 93.9 27.7
80 - 81-1/2 10/09/09 96.8 24.8

    Ravenswood site

    Hayward site (cont'd)
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Sample Dry Moisture
Boring Depth Date  Density Content Gravel Sand Fines Liquid Limit Plastic Limit Plasticity index

ID (feet) Sampled (lbs/ft3) (%) (%) (%) (%) (%) (%)

Table 2
Soil Geotechnical Data

Caltrans Underground Storage Tank Replacement Sites
San Francisco Bay Area, California

---------------Gradation--------------- ----------Atterberg Limits----------

B-4 5 - 6-1/2 10/12/09 109.6 17.2 47 22 25
10 - 11-1/2 10/12/09 102.2 14.5 73.5 26.5
15 - 16-1/2 10/12/09 98.1 19.0
20 - 21-1/2 10/12/09 97.8 19.6 36 15 21
25 - 26-1/2 10/12/09 110.5 15.6
30 - 31-1/2 10/12/09 103.3 8.9 78.5 21.5
35 - 36-1/2 10/12/09 100.4 6.7
40 - 41-1/2 10/12/09 116.6 5.3 24.5 65.8 9.7
45 - 46-1/2 10/12/09 111.5 13.7
50 - 51-1/2 10/12/09 108.9 13.0
55 - 56-1/2 10/12/09 111.1 6.0 23.1 69.6 7.3
60 - 61-1/2 10/12/09 104.8 20.8
65 - 66-1/2 10/12/09 112.1 17.2 50 22 28
70 - 71-1/2 10/12/09 114.4 15.5 44 16 28
75 - 76-1/2 10/12/09 114.2 15.8 16.9 66.8 16.3
80 - 81-1/2 10/12/09 110.4 18.9

Analysis for dry density performed by ASTM Method D-2937.
Analysis for moisture content performed by Caltrans method CT-226.
Analysis for gradation performed by Caltrans method CT-202.
Analysis for Atterberg Limits performed by Caltrans method CT-204.
*  =  Analysis could not be performed due to distrubance of sample.

    Walnut Creek site
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Table 3
Groundwater Analytical Data

Ethyl- Total Dissolved Dissolved
Sample Sample TPH-g TPH-d Benzene Toluene Benzene Xylenes MtBE Lead Arsenic

ID Date (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L)

B-1 - GW - 16.5 10/19/09 <50 110 <0.50 <0.50 <0.50 <1.5 <2.5 <5 <10

B-2 - GW - 16.5 10/19/09 <50 140 <0.50 <0.50 <0.50 <1.5 <2.5 <5 NA

B-3 - GW - 21.5 10/19/09 <50 110 <0.50 <0.50 <0.50 <1.5 <2.5 <5 NA

B-5- GW - 16.5 10/20/09 <50 <100 <0.50 <0.50 <0.50 <1.5 <2.5 <5 <10

B-6 - GW - 16.5 10/20/09 <50 <100 <0.50 <0.50 <0.50 <1.5 <2.5 <5 NA

B-7 - GW - 21.5 10/20/09 <50 <100 <0.50 <0.50 <0.50 <1.5 <2.5 <5 NA

B-1 - GW - 21.5 10/09/09 <50 150* <0.50 <0.50 <0.50 <1.5 <2.5 <50 NA

B-2 - GW - 31.5 10/09/09 <50 150* <0.50 <0.50 <0.50 <1.5 <2.5 <50 NA

B-3 - GW - 21.5 10/09/09 <50 110* <0.50 <0.50 <0.50 <1.5 <2.5 <50 <100

  TPH-g =  Total petroleum hydrocarbons calculated as gasoline
  TPH-d =  Total petroleum hydrocarbons calculated as diesel
  MtBE =  Methyl tert-butyl ether
  μg/L =  Micrograms per liter
  <1.0 =  Not detected at specified detection limit
  NA =  Not analyzed
  * =  Laboratory noted atypical chromatogram pattern for this analysis
Analysis for TPH-g and TPH-d performed by gas chromatography by EPA Method 8015B.
Analysis for benzene, toluene, ethylbenzene, xylenes, and MtBE performed by gas chromatography by EPA Method 8021B.
Analysis for TTLC lead performed by EPA Method 6010/200.7.

    Walnut Creek site
    ------------Groundwater samples were not collected or analyzed------------

Caltrans Underground Storage Tank Replacement Sites
San Francisco Bay Area, California

    Ravenswood site

    Half Moon Bay site
    ------------Groundwater samples were not collected or analyzed------------

    Hayward site
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Area of Figure 6
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Area of Figure 8
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ATTACHMENT A 
 

FIELD AND LABORATORY PROCEDURES 

Exploratory Borings 

The exploratory borings were drilled with 6-inch diameter hollow-stem auger drilling 
equipment or 5-inch diameter mud rotary drilling equipment as necessitated by field 
drilling conditions.  The borings were logged by a Shaw geologist using the Unified Soil 
Classification System and standard geologic techniques.  Soil samples for logging and 
potential laboratory analysis were collected at depth intervals of 5 feet or less, by 
advancing a 1-1/2 inch diameter or 2-1/2 inch diameter split spoon sampler lined with 
brass or stainless steel sample liners into undisturbed soil beyond the tip of the auger.  
The sampler was driven by an automatic 140-pound hammer with a 30-inch drop. 

Soil samples for potential chemical analysis were retained in the brass sample liners, 
capped with Teflon® sheets and plastic end caps, labeled, and placed in sealed plastic 
bags.  These samples were transported on ice to the laboratory accompanied by chain-of-
custody documentation.  Soil samples for potential geotechnical analysis were retained in 
the stainless steel sample liners, and placed in plastic sheaths and sealed plastic cylinders 
to retain sample moisture content.  Soil samples for potential geotechnical analysis were 
transported at ambient temperature. 

Groundwater ‘grab’ samples were collected from environmental borings that encountered 
groundwater using disposable or decontaminated bailers.  The groundwater samples were 
decanted into EPA-approved containers which vary in size, composition, and 
preservative, depending on the analyses to be performed.  The samples were labeled and 
placed on ice for transport to the laboratory accompanied by chain-of-custody 
documentation. 

Upon completion of drilling and sampling activities, all borings were back-filled with 
neat cement grout to the existing site grade.  All down-hole drilling equipment was 
steam-cleaned prior to drilling, and between boring locations. 
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Laboratory Procedures 

Selected soil and groundwater samples were analyzed for the presence of total petroleum 
hydrocarbons calculated as gasoline (TPH-g) and total petroleum hydrocarbons 
calculated as diesel (TPH-d) by EPA Method 8015B.  Laboratory analysis for benzene, 
toluene, ethylbenzene and xylenes (BTEX compounds) and methyl tert-butyl ether 
(MtBE) was performed by EPA Method 8021B.  Prior to analysis, sample extraction was 
performed by the purge-and-trap technique, vacuum distillation, or direct injection.  
Laboratory analysis was performed using gas chromatography, with final detection by 
photo-ionization detection or electrolytic conductivity detection. 

Selected soil and groundwater samples were analyzed for the presence of lead or arsenic 
by EPA Method 6010, which uses inductively coupled plasma (ICP) to determine metals 
concentrations in liquid samples.  Liquid sample extracts from soil samples were 
prepared by acid digestion using EPA Method 200.7 to quantify the total threshold limit 
concentration (TTLC) within a soil sample.  Liquid extracts from groundwater samples 
were prepared by mechanical filtration to determine the dissolved concentrations of the 
metal analytes within the groundwater samples. 

Selected soil samples were analyzed for in-place density using ASTM Method D2937.  
Selected soil samples were also analyzed for moisture content by Caltrans Method 
CT226.  Selected predominantly coarse-grained soil samples were subjected to grain size 
determination by sieve analysis using Caltrans Method CT202.  Selected predominantly 
fine-grained soil samples were analyzed to determine their Atterberg plasticity and liquid 
limits by Caltrans Method CT204. 

All analyses were performed by a California state-certified laboratory. 
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Asphalt/fill.

FAT CLAY; black (N1); 100% fines, high plasticity; trace fine gravel; soft;
weakly indurated; damp
SILTY SAND; moderate yellowish brown (10YR 5/4); 65% fine sand, sub-
to well-rounded; 35% fines, low plasticity; trace fine gravel and mica; loose;
weakly indurated; damp

Possible oxidation of soil present. Mottled moderate brown (5Y 4/4) and
moderate yellowish brown (10Y 5/4). Fines increase to 40%, fine sand
decreases to 60%.

Fine sand increases to 75%, fines decrease to 25%, medium dense.

POORLY GRADED SAND; moderate yellowish brown (10Y 5/4); 100% fine
sand, sub- to well-rounded; trace mica; medium dense; weakly indurated;
damp

Dense.

Boring terminated at 31.5 feet (planned depth).
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Asphalt/fill.

FAT CLAY; black (N1); 100% fines, high plasticity; soft; weakly indurated;
damp

Olive gray (5Y 3/2); trace fine and medium sand.

SANDY SILT; mottled moderate yellowish brown (10YR 5/4), dark yellowish
orange (10YR 6/6), possible oxidation staining; 60% fines, nonplastic to low
plasticity; 40% fine sand, trace medium and coarse sand; stiff; weakly
indurated; damp

SILTY SAND; moderate yellowish brown (10YR 5/4); 70% fine sand, sub-
to well-rounded; 30% fines; medium dense; weakly indurated; damp

POORLY GRADED SAND; moderate brown (10YR 5/4); 100% fine sand,
sub- to well-rounded; trace mica; medium dense; weakly indurated; damp

Dense.

Medium dense.

Boring terminated at 31.5 feet (planned depth).
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Asphalt/fill.

FAT CLAY; black (N1); 100% fines, high plasticity; firm; weakly indurated;
damp; petroleum odor

Trace fine gravel.

Soft.

SILTY SAND; moderate yellowish brown (10YR 5/4); 70% very fine sand,
sub- to well-rounded; 30% fines; trace mica; loose; weakly indurated; damp

POORLY GRADED SAND; light olive gray (5Y 5/2); 100% fine sand, sub-
to well-rounded; trace mica; loose; weakly indurated; damp

Grayish olive (10Y 4/2).

Moderate yellowish brown (10YR 5/4).

Petroleum odor, very dense.

Dense, moist.

Boring terminated at 31.5 feet (planned depth).
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3

9

9

SANDY SILT; black (N1); 65% fines, nonplastic to low plasticity; 20% fine
sand, 10% medium sand, 5% coarse sand; soft; weakly indurated; damp

SANDY LEAN CLAY; pale yellowish brown (10YR 6/2); 70% fines, low
plasticity; 30% fine sand; stiff; weakly indurated; damp

Unconfined strength 2.5 tons/ft2.

SANDY SILT; pale yellowish brown (10YR 6/2); 60% fines, nonplastic to
low plasticity; 40% fine sand; stiff; weakly indurated; damp

Unconfined strength 2.5 tons/ft2.

POORLY GRADED SAND; moderate yellowish brown (10YR 5/4); 100%
fine sand, sub- to well-rounded; very dense; weakly indurated; damp

Unconfined strength 2.5 tons/ft2.

Dense.
Unconfined strength >4.5 tons/ft2.
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50/6

24

50/5

Very dense; refusal after advancing sampler 12".

Unconfined strength 2.5 tons/ft2.

Dense.
Unconfined strength >4.5 tons/ft2.

Wet, very dense.

Unconfined strength 1.5 tons/ft2.

Unconfined strength 0.5 tons/ft2.

Unconfined strength 0.5 tons/ft2.

Unconfined strength >4.5 tons/ft2.
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50/5

50/5

37

50/5

50/3

50/4

Dark yellowish brown (10YR 4/2).

Unconfined strength 1.0 tons/ft2.

Dark greenish gray (5G 4/1).

Unconfined strength 3.0 tons/ft2.

Driller notes possible lithology change; hard drilling

MUDSTONE; medium dark gray (N4); mostly silt-sized particles; hard;
moderately indurated; dry to damp
Switch to mud rotary.

Unconfined strength >4.5 tons/ft2.

Unconfined strength >4.5 tons/ft2.

Unconfined strength >4.5 tons/ft2.

Boring terminated at 81.5 feet (planned depth).
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2

2

2

Asphalt.

SILTY SAND WITH GRAVEL; moderate yellowish brown (10YR 5/4); trace
coarse sand, 10% medium sand, 40% fine sand, sub- to well-rounded; 15%
gravel, sub- to well-rounded; 35% fines; loose; weakly indurated; damp

SANDY SILT; moderate yellowish brown (10YR 5/4); 60% fines, low
plasticity; 10% medium sand, 20% fine sand; 10% gravel; stiff; weakly
indurated; damp

Soft.

SILTY SAND WITH GRAVEL; moderate yellowish brown (10YR 5/4); 5%
coarse sand, 10% medium sand, 35% fine sand, sub- to well-rounded; 15%
gravel; 35% fines; loose; weakly indurated; moist
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4

2

6

8

6

6

FAT CLAY; greenish black (5G 2/1); 90% fines, moderate to high plasticity;
10% fine sand; firm; weakly indurated; wet

Damp, stiff.

Dark greenish gray (5GY 4/1).

POORLY GRADED SAND WITH SILT; moderate olive brown (10Y 4/2);
90% fine sand, well-rounded; 10% fines; medium dense; weakly indurated;
wet

SILTY SAND; moderate yellowish brown (10YR 5/4); 70% fine sand,
well-rounded; 30% fines; medium dense; weakly indurated; wet
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6

POORLY GRADED SAND; olive gray (5Y 3/2); 10% medium sand, 90%
fine sand, well-rounded; medium dense; weakly indurated; wet; switch to
1.5" split spoon 60-65'

Dense.

POORLY GRADED SAND; dark yellowish brown (10YR 4/2); trace coarse
sand, 70% medium sand, 30% fine sand, rounded; trace gravel, rounded;
dense; weakly indurated; wet

WELL GRADED SAND WITH GRAVEL; dark yellowish brown (10YR 4/2);
30% coarse sand, 40% medium sand, 15% fine sand, rounded; 15%
gravel, rounded; dense; weakly indurated; wet

FAT CLAY; dark greenish gray (5G 4/1); 90% fines, moderate plasticity;
10% fine sand; stiff; weakly indurated; moist

Boring terminated at 81.5 feet (planned depth).
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4

2

Asphalt.

SILTY SAND WITH GRAVEL; moderate yellowish brown (10YR 5/4); 10%
coarse sand, 10% medium sand, 40% fine sand, rounded to subrounded;
20% fine gravel, rounded to subrounded; 20% fines; loose; weakly
indurated; moist

Wet.

Boring terminated at 16.5 feet (first water).

6

2

0.7

0.7

1.0

4

2

SM

100%

B-2-6.5

100%

B-2-11.5

100%
B-2-16.5/B-2-
GW-16.5

NA

Driller

CME 75/Hollow Stem Auger

Timothy L. Ripp

NALengthCasing: Dia

S. Riley

Method

Water Level Initial

NALength

Surface Elev.

12 ft.

Type/SlotScreen: Dia

W2009-0784

NA

East

Checked By License No.

Total Hole Depth

Static

NANA

NA

Type

CHG 786

Bryan Stempson

North

Top of Casing

Log By

COMMENTS

NANA

Diameter

Drill Co.

Fill Material

1.5" Split Spoon

NA

Date Permit #

6 in.NA

Rig/CorePortland Cement

Moore Twining Associates

10/19/09

16.5 ft.

S
am

pl
e 

ID
%

 R
ec

ov
er

y

G
ra

ph
ic

Lo
g

Description
U

S
C

S
 C

la
ss

.

R
ec

ov
er

y
B

lo
w

 C
ou

nt

(Color, Texture, Structure)

Geologic Descriptions are Based on the USCS.

D
ep

th
(f

t.)

P
ID

(p
pm

)

Drilling Log

Location

CaltransOwner

Proj. No. 136529

Project

B-2
Page:  1  of  1

Soil Boring

0

5

10

15

20

25

30

35

5500 W. Jackson St., Hayward, California

Caltrans

D
R

IL
LI

N
G

 L
O

G
 R

E
V

IS
E

D
   

R
ev

:  
11

/1
2/

0
9 

  H
A

Y
W

A
R

D
.G

P
J 

  S
H

A
W

.G
D

T
   

11
/1

2/
09



9

1

2

2

Asphalt.

SILTY SAND; moderate yellowish brown (10YR 5/4); 5% coarse sand, 15%
medium sand, 40% fine sand, subrounded to rounded; 10% fine gravel,
subrounded to rounded; 30% fines; medium dense; weakly indurated; damp

SILTY SAND WITH GRAVEL; moderate yellowish brown (10YR 5/4); 5%
coarse sand, 15% medium sand, 35% fine sand, subrounded to rounded;
20% fine gravel, subrounded to rounded; 25% fines; medium dense; weakly
indurated; damp

Boring terminated at 21.5 feet (first water).
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2

Asphalt.

SANDY SILT; moderate yellowish brown (10YR 5/4); 70% fines, nonplastic
to low plasticity; trace coarse sand, 5% medium sand, 25% fine sand; trace
fine gravel; soft; weakly indurated; damp

SILTY SAND; moderate yellowish brown (10YR 5/4); trace coarse sand,
15% medium sand, 40% fine sand, sub- to well-rounded; 10% gravel; 35%
fines; very loose; weakly indurated; wet

Boring terminated at 16.5 feet (first water).
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5

2

Asphalt.

GRAVELLY SILT WITH SAND; brownish gray (5YR 4/1); 60% fines, low
plasticity; 25% gravel; trace coarse sand, 5% medium sand, 10% fine sand;
soft; weakly indurated; damp

GRAVELLY SILT WITH SAND; moderate yellowish brown (10YR 5/4); 55%
fines, nonplastic to low plasticity; 30% gravel; trace coarse sand, 5%
medium sand, 10% fine sand; firm; weakly indurated; moist

POORLY GRADED GRAVEL WITH SAND; moderate yellowish brown
(10YR 5/4); 70% gravel, subrounded; 20% coarse sand, 5% medium sand,
5% fine sand, subrounded; very loose; weakly indurated; wet

Boring terminated at 16.5 feet (first water).
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4

2

2

2

Asphalt.

GRAVELLY SILT WITH SAND; brownish gray (5YR 4/1); 60% fines, low
plasticity; 25% gravel; trace coarse sand, 5% medium sand, 10% fine sand;
soft; weakly indurated; damp

SANDY SILT; moderate yellowish brown (10YR 5/4); 60% fines, low
plasticity; trace coarse sand, 10% medium sand, 20% fine sand; 10%
gravel; firm; weakly indurated; damp

SILTY SAND; moderate yellowish brown (10YR 5/4); 5% coarse sand, 15%
medium sand, 40% fine sand, sub- to well-rounded; 10% gravel, sub- to
well-rounded; 30% fines; very loose; weakly indurated; wet

Coarse sand increases to 10%, fines decrease to 25%.

Boring terminated at 21.5 feet (first water).
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Asphalt.

GRAVELLY SILT WITH SAND; brownish gray (5YR 4/1); 60% fines, low
plasticity; 25% gravel; trace coarse sand, 5% medium sand, 10% fine sand;
soft; weakly indurated; damp

SILTY SAND; moderate yellowish brown (10YR 5/4); 5% coarse sand, 10%
medium sand, 35% fine sand, sub- to well-rounded; 15% gravel, sub- to
well-rounded; 35% fines; medium dense; weakly indurated; damp

Fine sand decreases to 25%, gravel increases to 25%; moist, loose.

SILTY GRAVEL WITH SAND; moderate yellowish brown (10YR 5/4); 60%
gravel; trace coarse sand, 5% medium sand, 10% fine sand; 25% fines;
very loose; weakly indurated; wet
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LEAN CLAY; dark greenish gray (5G 4/1); 90% fines, low plasticity; 10%
fine sand; stiff; weakly indurated; moist

Moderate yellowish brown (10YR 5/4).

LEAN CLAY WITH SAND; moderate yellowish brown (10YR 5/4); 75%
fines, low plasticity; 25% fine sand; stiff; weakly indurated; moist

SILTY SAND; moderate yellowish brown (10YR 5/4); 75% fine sand,
well-rounded; 25% fines; loose; weakly indurated; wet
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POORLY GRADED SAND; dark yellowish brown (10YR 4/2); 75% medium
sand, 25% fine sand, well-rounded; medium dense; weakly indurated; wet

FAT CLAY; dark greenish gray (5G 4/1); 90% fines, moderate to high
plasticity; 10% fine sand; firm; weakly indurated; moist

WELL GRADED SAND WITH GRAVEL; dark yellowish brown (10YR 4/2);
30% coarse sand, 40% medium sand, 15% fine sand, well-rounded; 15%
gravel, well-rounded; medium dense; weakly indurated; wet

POORLY GRADED SAND; grayish olive green (5GY 3/2); trace coarse
sand, 70% medium sand, 30% fine sand, well-rounded; medium dense;
weakly indurated; wet

Boring terminated at 81.5 feet (planned depth).
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SILTY SAND WITH GRAVEL; moderate olive brown (5Y 4/4); trace coarse
sand, 5% medium sand, 60% fine sand, sub- to well-rounded; 20% fines;
15% gravel, sub- to well-rounded; loose; weakly indurated; dry; possible fill
material

Very dense.

Damp.

LEAN CLAY WITH SAND; greenish black (5GY 2/1); 80% fines, low
plasticity; 15% fine sand; 5% fine gravel; very stiff; weakly indurated; damp

SILTY SAND; moderate yellowish brown (10YR 5/4); 60% fine sand, sub-
to well-rounded; 40% fines; very loose; weakly indurated; wet; switch to
mud rotary

SANDY CLAY; moderate yellowish brown (10YR 5/4); 70% fines, low
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plasticity; 30% fine sand; firm; weakly indurated; wet

CLAY; moderate yellowish brown (10YR 5/4); all fines, moderate plasticity;
stiff; wet

SILTY SAND; moderate yellowish brown (10YR 5/4); 70% fine sand,
well-rounded; 30% fines; loose; weakly indurated; moist
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Fine sand increases to 80%, fines decrease to 20%, medium dense.

SANDY SILT; mottled moderate brown (5YR 4/4) and medium bluish gray
(5B 5/1); 60% fines, nonplastic; 40% fine sand; very stiff; weakly indurated;
moist

FAT CLAY; medium bluish gray (5B 5/1); 100% fines, moderate to high
plasticity; very stiff; weakly to moderately indurated; moist

Damp.

Boring terminated at 81.5 feet (planned depth).
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Asphalt.

SANDY SILT WITH GRAVEL; mottled moderate yellowish brown (10YR
5/4) and dark greenish gray (5G 4/1); 55% fines, nonplastic to low plasticity;
25% fine sand, 5% medium sand, trace coarse sand, sub- to well-rounded;
15% gravel, sub- to well-rounded; firm; weakly indurated; damp to moist;
possible fill

Firm.

Soft, moist.

SILTY SAND; moderate yellowish brown (10YR 5/4); 60% fine sand, 15%
medium sand, trace coarse sand, sub- to well-rounded; trace gravel; 25%
fines; trace mica; weakly indurated; moist

SANDY SILT; moderate yellowish brown (10YR 5/4); 60% fines, nonplastic
to low plasticity; 30% fine sand, trace medium sand; 10% gravel; soft;
weakly indurated; moist

Gravel decreases to 5%, fine sand decreases to 25%, fines increases to
70%.

Boring terminated at 31.5 feet (planned depth).
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Asphalt.

SANDY SILT WITH GRAVEL; mottled dark yellowish brown (10YR 4/2) and
dark greenish gray (5Y 4/1); 55% fines, nonplastic to low plasticity; trace
coarse sand, 5% medium sand, 25% fine sand, sub- to well-rounded; 15%
gravel, sub- to well-rounded; soft; weakly indurated; damp; possible fill
material

Stiff.

Moist.

Dark yellowish brown (10YR 4/2).

SILTY SAND; grayish olive (10Y 4/2); 75% fine sand, sub- to well-rounded;
25% fines; very loose; weakly indurated; wet

SILT WITH SAND; dark yellowish brown (10YR 5/4); 75% fines, nonplastic
to low plasticity; 25% fine sand; very soft; wet

Boring terminated at 21.5 feet (first water).
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Asphalt.

LEAN CLAY WITH SAND; grayish black (N2); 85% fines, low plasticity;
15% fine sand; firm; weakly indurated; damp

SANDY SILT; moderate yellowish brown (10YR 5/4); 65% fines, low
plasticity to nonplastic; 35% fine sand; firm; weakly indurated; damp

SILT WITH SAND; moderate yellowish brown (10YR 5/4); 75% fines,
nonplastic to low plasticity; 25% fine sand; stiff; weakly indurated; damp

Fines decrease to 65%, fine sand increases to 35%.

SILTY SAND; moderate yellowish brown (10YR 5/4); 60% fine sand, sub-
to well-rounded; 40% fines; medium dense; weakly indurated; damp

Fine sand increases to 75%, fines decrease to 25%.

Boring terminated at 31.5 feet (planned depth).
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4
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Asphalt.

LEAN CLAY WITH SAND; grayish black (N2); 85% fines, low plasticity;
15% fine sand; firm; weakly indurated; damp
SILT WITH SAND; moderate yellowish brown (10YR 5/4); 75% fines,
nonplastic to low plasticity; 25% fine sand; firm; weakly indurated; damp

SANDY SILT; 65% fines, nonplastic to low plasticity; 35% fine sand; firm;
weakly indurated; damp

SILT WITH SAND; dark yellowish brown (10YR 4/2); 80% fines, nonplastic
to low plasticity; 20% fine sand; firm; weakly indurated; damp

SILTY SAND; moderate yellowish brown (10YR 5/4); 65% fine sand, sub-
to well-rounded; 35% fines; loose; weakly indurated; damp

SILT WITH SAND; dark yellowish brown (10YR 4/2); 80% fines, low
plasticity; 20% fine sand; stiff; weakly indurated; damp

SILTY SAND; moderate yellowish brown (10YR 5/2); 70% fine sand, sub-
to well-rounded; 30% fines; loose; weakly indurated; damp

Boring terminated at 31.5 feet (planned depth).
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Asphalt.

LEAN CLAY; brownish black (5YR 2/1); 90% fines, moderate plasticity;
10% fine sand; firm; weakly indurated; damp
Dusky brown (5YR 2/2).
LEAN CLAY WITH SAND; dusky brown (5YR 2/2); 75% fines, low
plasticity; 25% fine sand; firm; weakly indurated; damp
SANDY SILT; moderate yellowish brown (10YR 5/4); 60% fines, nonplastic
to low plasticity; 40% fine sand; firm; weakly indurated; damp
Stiff.

Fines increase to 70%, fine sand decreases to 30%.

SILTY SAND; moderate yellowish brown (10YR 5/4); 60% fine sand, sub-
to well-rounded; 40% fines; medium dense; weakly indurated; damp

Fine sand increases to 75%, fines decrease to 25%.

POORLY GRADED SAND; moderate yellowish brown (10YR 5/4); 100%
fine sand, sub- to well-rounded; medium dense; weakly indurated; damp

Boring terminated at 31.5 feet (planned depth).
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Asphalt.

WELL GRADED SAND WITH GRAVEL; dark yellowish brown (10YR 4/2);
15% coarse sand, 15% medium sand, 40% fine sand, sub- to well-rounded;
30% gravel, sub- to well-rounded; loose; weakly indurated; damp

SANDY SILT; grayish black (N2); 70% fines, low plasticity; 30% fine sand;
firm; weakly indurated; damp

Fine sand increases to 40%, fines decrease to 60%, trace medium sand;
moderate yellowish brown (10YR 5/4), very stiff.

POORLY GRADED SAND; moderate yellowish brown (10YR 5/4); 100%
fine sand, sub- to well-rounded; loose; weakly indurated; damp

Medium sand increases to 20%, fine sand decreases to 80%.

LEAN CLAY WITH SAND; moderate yellowish brown (10YR 5/4); 85%
fines, moderate plasticity; 15% fine sand; stiff; weakly indurated; damp

SILTY SAND; moderate yellowish brown (10YR 5/4); 70% fine sand, sub-
to well-rounded; 30% fines; medium dense; weakly indurated; damp
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8

13
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25
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Fines increase to 40%, fine sand decreases to 60%; dense.

POORLY GRADED SAND; moderate yellowish brown (10YR 5/4); 100%
fine sand, rounded; very dense; weakly indurated; damp

SANDY SILT; dark yellowish brown (10YR 5/4); 70% fines, nonplastic to
low plasticity; 30% fine sand; very stiff; weakly indurated; damp

POORLY GRADED SAND; dark yellowish brown (10YR 4/2); 80% fine
sand, 20% medium sand, rounded; very dense; weakly indurated; damp

WELL GRADED SAND; dark yellowish brown (10YR 4/2); 15% coarse
sand, 25% medium sand, 60% fine sand, rounded; trace gravel, rounded;
very dense; weakly indurated; damp

SANDY SILT; dark yellowish brown (10YR 4/2); 60% fines, nonplastic to
low plasticity; 5% coarse sand, 10% medium sand, 20% fine sand,
rounded; 5% gravel, rounded; hard; weakly indurated; damp

WELL GRADED SAND; dark yellowish brown (10YR 4/2); 15% coarse
sand, 25% medium sand, 60% fine sand, rounded; trace gravel, rounded;
very dense; weakly indurated; damp

SILTY SAND; dark yellowish brown (10YR 4/2); trace coarse sand, 10%
medium sand, 60% fine sand, rounded; 30% fines; dense; weakly
indurated; damp

WELL GRADED GRAVEL WITH SAND; moderate yellowish brown (10YR
5/4); 60% gravel, rounded; 10% coarse sand, 10% medium sand, 20% fine
sand, rounded; dense; weakly indurated; damp

WELL GRADED SAND WITH GRAVEL; moderate yellowish brown (10YR
5/4); 15% coarse sand, 50% medium sand, 20% fine sand, rounded; 15%
gravel, rounded; dense; weakly indurated; moist
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23
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POORLY GRADED GRAVEL WITH SAND; brownish black (5YR 2/1); 70%
fine gravel, rounded; 15% coarse sand, 10% medium sand, 5% fine sand,
rounded; medium dense; weakly indurated; wet

LEAN CLAY WITH SAND; dark yellowish brown (10YR 4/2); 85% fines, low
plasticity; 15% fine sand; hard; weakly indurated; damp

LEAN CLAY WITH GRAVEL; dark yellowish brown (10YR 4/2); 60% fines,
low plasticity; 30% fine and coarse gravel, rounded; 10% coarse sand,
trace medium sand; hard; weakly indurated; wet; gravel and clay zones
possibly interbedded, lenses not observed

LEAN CLAY WITH SAND; dark yellowish brown (10YR 4/2); 85% fines, low
plasticity; 15% fine sand; trace gravel; very stiff; weakly indurated; damp

SILT WITH SAND; dark greenish gray (5G 4/1); 75% fines, nonplastic to
low plasticity; 25% fine sand; trace gravel; hard; moderately indurated;
damp

POORLY GRADED SAND WITH GRAVEL; dark greenish gray (5G 4/1);
trace coarse sand, 15% medium sand, 70% fine sand, rounded; 15%
gravel, rounded; dense; weakly indurated; wet

Greenish black (5GY 2/1).

Boring terminated at 81.5 feet (planned depth).
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Asbestos Survey Report 
Three Sites: 
West Maintenance Building - Walnut Creek 
 Oil/Log Building - San Mateo Bridge 
Generator Room - Toll Building San Mateo Bridge 
1.   Executive Summary 

The following is a limited pre-demolition asbestos and lead survey conducted at three 
sites: Walnut Creek West Maintenance Building located at 2581 West Main Street in 
Walnut Creek California. The Oil/Log building located at the Hayward San Mateo Bridge 
Toll Plaza on Highway 92 in Hayward California and the Generator room located in the 
basement of the Toll Plaza building of the Hayward San Mateo Bridge Toll Plaza on 
Highway 92 in Hayward California.  The survey was performed by Mr. Tedd Kattchee, 
California Certified Asbestos Consultant (CAC) on March 18, 2010 at the request of 
Shaw Environmental Inc. 
 
The scope of the survey was to identify suspect asbestos containing materials (ACMs) 
that would be affected by planned demolition activities at the three sites. During the 
survey nine (9) suspect ACMs were identified. Three (3) suspect ACMs tested positive 
for asbestos content. Table I summarizes the materials identified as ACMs in the suite 
during the survey. Table II summarizes the materials that were reported as negative for 
asbestos content.  

Five (5) samples were analyzed for lead content. Lead was detected in four (4) of the five 
(5) surfaces sampled for lead content. 

In addition, two (2) wipe samples of oily residue were collected from beneath the 
generator located in the basement of the toll building. The wipe samples were analyzed 
using EPA Method 8015M to characterize the constituents of the residues.  

2.   Scope of Work 

The scope of the survey was as follows: 

• Conduct a hazardous materials survey at the West Maintenance Building in Walnut 
Creek, Oil/Log Building at the San Mateo Bridge Toll Plaza and in the Generator 
room located in the basement of the Toll building located at the San Mateo Bridge 
Toll Plaza in Hayward, California. The survey included materials that would be 
affected by the upcoming demolition work.  
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• Collect samples of surfaces suspected to be lead containing for purposes of 
compliance with California Department of Occupational Safety and Health (DOSH) 
Lead in Construction Standard. The sample was analyzed at an accredited laboratory 
by Flame Atomic Absorption (AA) for Total Lead reported in parts per million 
(ppm). 

• Collect samples of accessible suspect ACMs. Sampling design was intended to meet 
the National Emissions Standard for Hazardous Air Pollutants (NESHAPs) protocol 
for a renovation survey.  Analyze asbestos bulk samples using polarized light 
microscopy (PLM) in accordance with EPA’s July 1993 method for the determination 
of asbestos in bulk building materials - EPA 600/R-93/116. 

• Submit written report including analytical results, regulatory requirements, 
conclusions and recommendations. 

3.   Methods and Sampling Strategy 

Visual Inspection 

Accessible building materials were visually inspected using the methods presented in the 
federal Asbestos Hazard Emergency Response Act (AHERA) regulations (40 CFR, Part 
763) as a guideline.  AHERA was originally only applicable to schools, however state 
and federal Occupational Safety and Health Administration (OSHA) and Asbestos School 
Hazard Abatement and Reauthorization Act (ASHARA) have adopted the AHERA 
sampling methodology for all buildings subject to renovation or demolition.  

Bulk Sampling of Asbestos 

Bulk samples of suspect ACM homogeneous materials were collected. A homogeneous 
material is defined as a surfacing material, thermal system insulation, or miscellaneous 
material that is uniform in color, texture and age of construction. Examples of 
homogeneous materials include: 

 

• Pipe-insulation produced by the same manufacturer and installed during the same 
time period; 
 

• Resilient flooring of identical color and pattern; 
 

• Troweled on surfacing materials located in contiguous areas. 
 

The suite was visually inspected for the presence of suspect materials.  As materials were 
identified, bulk samples were obtained with the aid of a coring device or other hand tool 
and placed into individual sampling bags. Each sample was given a discrete identification 
number and recorded on field notes as well as chain-of-custody forms. Refer to 
accompanying tables and appendices for details on material sample locations and results.  
Bulk samples were transported to RGA Laboratory Services (RGA) in Seattle, 
Washington. 
 

Bulk Sample Analysis - Asbestos 
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RGA is accredited under the National Institute of Standards and Technology's National 
Voluntary Laboratory Accreditation Program (NVLAP) for determination of asbestos 
fibers in bulk materials. 
 
All samples were analyzed using polarized light microscopy (PLM) techniques in 
accordance with methodology approved by the U.S. Environmental Protection Agency 
(EPA). As set forth in the Code of Federal Regulations, 40 CFR Part 763, Appendix A to 
Subpart F, Section 1.2 and 1.7.2.4, the lower limit of reliability detection for asbestos 
using the PLM method is approximately one percent (1%) by volume. Cal-OSHA defines 
asbestos containing construction materials (ACCM) as those materials having asbestos 
content of greater than one tenth of one percent (>0.1%). 
 
When None Detected (ND) appears in this report, it should be interpreted as meaning no 
asbestos was observed in the sample material above the reliable limit of detection for the 
PLM method. 
 
Note: under EPA assessment criteria, if a single sample of a homogeneous material tests 
positive for asbestos, all areas of that homogeneous material within that building are 
considered to be asbestos containing. 

4.   Asbestos Results 

During the survey of the three sites, three (3) suspect materials tested positive for 
asbestos content. The materials are listed in Table I below: 

TABLE I  
ASBESTOS-CONTAINING MATERIALS 

Material Description Material Location Waste 
Category 

Estimated 
Quantity Asbestos Type 

Black Mastic - 
Electrical 

Electrical service penetration
West Maintenance bldg CAT II 5 SF 15% CH 

Black Sealant  At window perimeter West 
Maintenance bldg CAT II 60 LF 10% CH 

Gasket Generator Flue Toll Bldg CAT I 5 SF 60% CH 

CH = Chrysotile, ND = None Detected, RACM = Regulated asbestos containing material (friable), Cat. I = Non-friable (note ACM 
must be reclassified as a RACM if rendered friable during removal), Cat. II = Category II Non-friable (note ACM must be reclassified 
as a RACM if rendered friable during removal)  

During the survey of the three sites, seven (7) suspect materials were found to not contain 
asbestos. Table II below lists the suspect materials which tested negative for asbestos 
content. 
 

TABLE II 
NON-ASBESTOS-CONTAINING MATERIALS 

Material Description Material Location(s) 
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Material Description Material Location(s) 

Drywall  West Maintenance bldg. interior walls 

Window Putty West Maintenance bldg. interior walls 

Compolith (concrete) flooring West Maintenance bldg. interior walls 

Sealant and Paint Oil/Log Bldg. west exterior San Mateo Bridge Toll 
Plaza 

Insulation - Flue Generator Room Ceiling Penetration - San Mateo 
Bridge Toll Bldg. 

Insulation – 2”  Generator Room throughout - San Mateo Bridge Toll 
Bldg. 

 
 

4.   Lead Sample Results 

Five (5) suspect materials were submitted for lead analysis using Flame Atomic Absorption 
spectroscopy in accordance to EPA Method SW846-3050B-7420. When “<” appears in the lead 
sample report, it should be interpreted as meaning below analytical detection limit. The sample 
results are listed in Table III below. 

 
Table III 

Lead Sample Results 

Sample Number Description/Location of Sample Results mg/kg (ppm)

Pb-01 Exterior Silver Paint on Metal Siding- W. Maintenance 
Bldg. Walnut Creek  400,000ppm 

Pb-02 Beige paint on metal –Interior Oil/Log Bldg. San Mateo 
Bridge Toll Plaza 120ppm 

Pb-3 Beige paint on metal –Exterior Oil/Log Bldg. San Mateo 
Bridge Toll Plaza <71ppm 

Pb-4 Green Paint on Generator – Generator Room in San 
Mateo Bridge Toll Building 7,000ppm 

Pb-5 Mauve/White Paint on walls – Generator Room in San 
Mateo Bridge Toll Building 5,300ppm 

 

5.   Hydrocarbon Residue Results 

One (1) wipe sample was submitted for hydrocarbon analysis for gas, diesel and motor oil in 
accordance with EPA Method 8015M. The purpose of the wipe sampling was to confirm the 
identity of the oily substance observed at the base of the generator locate in the basement of the 
toll building. The result is primarily motor oil. A summary of sample results are listed in Table 
VI below. 
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Table IV 

Wipe Sample Results 
Sample 
Number Description/Location of Sample Result: TPH(g) 

µg/cm2  
Result: TPH(d) 

µg/cm2  
Result: TPH(MO) 

µg/cm2  

1+2 Generator – Generator Room in 
San Mateo Bridge Toll Building 0.076 180 880 

TPH=Total Petroleum Hydrocarbons, g=gas, d=Diesel, MO=motor oil  
 

6.   Regulatory Requirements 

Asbestos 
Asbestos-containing building materials are present in the West Maintenance Building 
located in Walnut Creek and in the Generator Room located in the basement of the San 
Mateo Bridge Toll Building in concentrations greater than one tenth of one percent 
(0.1%). Impacting materials containing greater than 0.1% asbestos either through repair, 
maintenance, or demolition activities triggers numerous regulations enforced by such 
agencies as OSHA (worker protection) and EPA (environmental exposure, transportation 
and disposal).  

 
Listed below are the regulations that apply if the materials are removed: 

 
• Any individual who contracts to provide health and safety services relating to ACMs 

must be certified by Cal-OSHA as either a Certified Asbestos Consultant or a Site 
Surveillance Technician. The activities they are certified to provide include: 
conducting asbestos surveys; writing work plans or specifications for abatement; 
monitoring the work of abatement contractors; collecting air samples; and 
determining if the work area is safe for re-occupancy by non-asbestos workers.  
Regulation: Cal-OSHA 8 CCR 1529 (q)(1). 

• If more than 100 square feet of materials that contain greater than 0.1% asbestos will 
be abated, they must be abated by a Cal-OSHA registered asbestos abatement 
contractor.  Regulation: Cal-OSHA 8 CCR 1529 (R). 

• ACMs that are classified by OSHA as other/miscellaneous materials are present.  
Removal of these materials is considered a Class II activity according to Cal-OSHA 
regulations.  Work practices and engineering controls for Class II work are specified 
in Cal-OSHA 8 CCR 1529 (g) (7-8). 

Lead 
 

Painted surfaces observed during the survey included intact and damaged paint condition. 
Impacting lead or lead-containing paint either through repair, maintenance, renovation or 
demolition activities triggers numerous regulations enforced by such agencies as OSHA 
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(worker protection), EPA (environmental exposure, transportation and disposal), and 
Department of Health Services (DHS). 
 
Listed below are the lead paint regulations that apply if the paint is removed: 

 
• There are presently no federal, state or local regulations limiting the concentration of lead 

in public sector buildings, however several regulations established for the private sector 
as well as for government subsidized housing are used industry wide as guidelines for 
assessing exposure to lead. The Consumer Product Safety Commission (CPSC) has set a 
maximum limit of 600 ppm in paint used for residential purposes.  The Department of 
Housing and Urban Development (HUD) requires abatement of lead hazards involving 
paint in concentrations exceeding 5,000 ppm.   

 
• Disposal of all lead-containing paint is regulated at concentrations at or exceeding 350 

ppm as stated in 40 Code of Federal Regulations (CFR) Part 263 - Land Disposal 
Regulations and Title 22, Division 4 Environmental Health of the California 
Administrative Code.  However, lead related work at any lead concentration is regulated 
under the OSHA statutes. 

 
• Federal OSHA as well as California OSHA regulate all worker exposure during 

construction activities that impact lead-containing paint. California OSHA enforces the 
Lead in Construction Standard in Title 8 CCR 1532.1. The scope covers construction 
work where employees may be exposed to lead during such activities as demolition, 
removal, surface preparation for re-painting, renovation, clean-up and routine 
maintenance. The OSHA specified method of compliance includes respiratory protection, 
protective clothing and equipment, housekeeping, hygiene facilities, medical 
surveillance, and training, among other requirements.  

 
• California DHS has developed regulations for accreditation, certification, and work 

practices for lead-based paint and lead hazards (Title 8 CCR, Division 1, Chapter 8).  

 

7.   Limitations 

RGA Environmental Inc. (RGA) warrants that the findings contained herein have been 
prepared in general accordance with accepted professional practices as applied by similar 
professionals in the community at the time of its preparation.  Changes in the state of the 
art or in applicable regulations cannot be anticipated and have not been addressed in this 
report. 
 
The field and laboratory results reported herein are considered sufficient in detail and 
scope to determine the presence of ACMs identified in this report. Also, note that this is a 
survey report and not an abatement specification.  This document is not appropriate for 
competitive bidding or for use as an asbestos abatement specification. 



 

 
 
 
 
 
 
 
 
 
 
Appendix 1 
 

Laboratory Results and Chain of Custody Forms - Asbestos  

 
 





















 

 
 
 
 
 
 
 
 
 
 
Appendix 2 
 

Laboratory Results and Chain of Custody Forms – Lead & Oil Residue 

 
 







McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

March 26, 2010

Dear Tedd:

WorkOrder: 1003589

Client Project ID:   #Shaw 23089; Caltrans-
San Mateo Bridge Generator R

RGA Environmental

1466 66th Street

Emeryville, CA  94608

Client Contact: Tedd Kattchee

Client P.O.:

Date Sampled: 03/18/10

Date Received: 03/19/10

Date Reported: 03/26/10

Date Completed: 03/26/10

All analyses were completed satisfactorily and all QC samples were found to be within our control limits. 

If you have any questions or concerns, please feel free to give me a call.  Thank you for choosing 

McCampbell Analytical Laboratories for your analytical needs.
     
                                                                                                                     
          
                                                                                                                Best regards,

Enclosed within are:

2) A QC report for the above sample,

4) An invoice for analytical services.

3) A copy of the chain of custody, and

#Shaw 23089; Caltrans-San Mateo B1) The results of the analyzed sample from your project:1

Angela Rydelius
Laboratory Manager
McCampbell Analytical, Inc.





McCampbell Analytical, Inc.
1534 Willow Pass Rd

Pittsburg, CA 94565-1701
(925) 252-9262

CHAIN-OF-CUSTODY RECORD Page 

Lab ID Matrix Collection Date Hold
Requested Tests (See legend below)

Report to:

Tedd Kattchee

1466 66th Street
Emeryville, CA  94608
(510) 547-7771 FAX (510) 547-1983

PO:

03/26/2010

Client ID

ProjectNo: #Shaw 23089; Caltrans-San Mateo 
Bridge Generator Room

WorkOrder: 1003589

1 of 1

Date Printed:

Date Received: 03/19/2010

1 2 3 4 5 6 7 8 9 10 11 12

RGA Environmental

Bill to:

Nick Hecht
RGA Environmental
1466 66th Street
Emeryville, CA 94608

Requested TAT: 5 days

ClientCode: RGAE

Email: tedd@rgaenv.com

EDF Fax Email HardCopy ThirdParty

nick.hecht@rgaenv.com

Excel J-flagWriteOn

cc:

WaterTrax

A1003589-001 Wipe 3/18/20101+2

Prepared by:  Samantha Arbuckle

NOTE:  Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).  
Hazardous samples will be returned to client or disposed of at client expense.

Comments:

TPH(DMO)_Wipe(UG/CM2)1 2 3 4 5

6 7 8 9 10

Test Legend:

11 12

The following SampID: 001A contains testgroup.



Sample Receipt Checklist

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

Client Name: RGA Environmental

WorkOrder N°: 1003589

Date and Time Received: 3/19/2010 7:38:45 PM

Checklist completed and reviewed by: Samantha Arbuckle

Matrix Wipe Carrier: Rob Pringle (MAI Courier)

Shipping container/cooler in good condition? Yes No

Custody seals intact on shipping container/cooler? Yes No NA

Samples Received on Ice? Yes No

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper containers/bottles? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

NAContainer/Temp Blank temperature

Yes No No VOA vials submittedWater - VOA vials have zero headspace / no bubbles?

Metal - pH acceptable upon receipt (pH<2)? Yes No NA

* NOTE: If the "No" box is checked, see comments below.

Cooler Temp: 6.1°C

Chain of Custody (COC) Information

Yes NoSample IDs noted by Client on COC?

Yes NoDate and Time of collection noted by Client on COC?

Yes NoSampler's name noted on COC?

Sample Receipt Information

Sample Preservation and Hold Time (HT) Information

Sample labels checked for correct preservation? Yes No

Project Name: #Shaw 23089; Caltrans-San Mateo Bridge Generat

(Ice Type: WET ICE )

Client contacted: Date contacted: Contacted by:

Comments:



Lab ID TPH(g)Client ID Matrix DF % SS

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gasoline*

Client Project ID:   #Shaw 23089; 
Caltrans-San Mateo Bridge Generator R

RGA Environmental

1466 66th Street

Emeryville, CA 94608

Client Contact: Tedd Kattchee

Client P.O.:

Date Sampled: 03/18/10

Date Received: 03/19/10

Date Extracted: 03/27/10

Date Analyzed: 03/27/10

Work Order: 1003589Extraction method: SW5030B Analytical methods: SW8021B/8015Bm

Comments

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

1+2 0.076001A Wipe 1 100 d7

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;
ND means not detected at or

 above the reporting limit

W

Wipe

NA

0.025

NA

µg/cm²

* water and vapor samples are reported in µg/L, soil/sludge/solid samples in mg/kg,  wipe samples in µg/cm², product/oil/non-aqueous liquid 
samples and all TCLP & SPLP extracts in mg/L.

# cluttered chromatogram; sample peak coelutes w/surrogate peak; low surrogate recovery due to matrix interference.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their 
interpretation:

d7) strongly aged gasoline or diesel range compounds are significant in the TPH(g) chromatogram



Client Project ID:   #Shaw 23089; Caltrans-
San Mateo Bridge Generator R

RGA Environmental

1466 66th Street

Emeryville, CA 94608

Client Contact: Tedd Kattchee

Client P.O.:

Date Sampled: 03/18/10

Date Received: 03/19/10

Date Extracted: 03/19/10

Date Analyzed: 03/26/10

Work Order: 1003589

Total Extractable Petroleum Hydrocarbons*
Extraction method: SW3550C Analytical methods: SW8015B

Lab ID
TPH-Diesel TPH-Motor Oil 

Client ID Matrix DF % SS
(C10-C23) (C18-C36)

Comments

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

1+2 180 8801003589-001A Wipe 100 80 e7,e2

DHS ELAP Certification 1644 Angela Rydelius, Lab Manager

Reporting Limit for DF =1;
ND means not detected at or

 above the reporting limit

W

Wipe

NA NA

0.1 0.5

ug/L

µg/cm²

* water samples are reported in µg/L, wipe samples in µg/cm², soil/solid/sludge samples in mg/kg, product/oil/non-aqueous liquid samples in mg/L, and all 
DISTLC / STLC / SPLP / TCLP extracts are reported in µg/L.

# cluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surrogate peak is on elevated baseline, or; surrogate has been diminished by 
dilution of original extract.

+The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their interpretation:

e2) diesel range compounds are significant; no recognizable pattern
e7) oil range compounds are significant



QC SUMMARY REPORT FOR SW8021B/8015Bm

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

EPA Method SW8015Bm Extraction SW5030B Spiked Sample ID: 1003594-003A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder 1003589W.O. Sample Matrix: Wipe BatchID: 49405

MS / MSD

Acceptance Criteria (%)

LCS/LCSD
Analyte

QC Matrix: Soil

RPD RPDmg/Kg mg/Kg

TPH(btex) ND 0.60 111 113 1.70 114 113 0.776 70 - 130 70 - 130£ 20 20

MTBE ND 0.10 108 107 1.21 105 107 1.35 70 - 130 70 - 13020 20

Benzene ND 0.10 99.1 99.3 0.170 96.6 97.6 0.998 70 - 130 70 - 13020 20

Toluene ND 0.10 97.1 97.1 0 96 95.9 0.109 70 - 130 70 - 13020 20

Ethylbenzene ND 0.10 98 98.2 0.191 96.3 96.7 0.439 70 - 130 70 - 13020 20

Xylenes ND 0.30 98.6 101 2.67 99.3 99.7 0.401 70 - 130 70 - 13020 20

   %SS: 92 0.10 101 101 0 101 98 2.87 70 - 130 70 - 13020 20

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 49405 SUMMARY

1003589-001A 03/19/10 03/27/10 1:28 AM03/18/10

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND 
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

£ TPH(btex) = sum of BTEX areas from the FID.

# cluttered chromatogram; sample peak coelutes with surrogate peak.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer



QC SUMMARY REPORT FOR SW8015B

McCampbell Analytical, Inc. 1534 Willow Pass Road, Pittsburg, CA  94565-1701
Web: www.mccampbell.com       E-mail: main@mccampbell.com

Telephone: 877-252-9262      Fax: 925-252-9269"When Quality Counts"

EPA Method SW8015B Extraction SW3550C Spiked Sample ID: N/A

Sample Spiked MS

% Rec. % Rec. % Rec. % Rec.

MSD LCS LCSDMS-MSD

% RPD

LCS-LCSD

% RPD

WorkOrder 1003589W.O. Sample Matrix: Wipe BatchID: 49415

MS / MSD

Acceptance Criteria (%)

LCS/LCSD
Analyte

QC Matrix: Soil

RPD RPDmg/Kg mg/Kg

TPH-Diesel (C10-C23) N/A 40 N/A N/A N/A 100 101 1.09 N/A 70 - 130N/A 30

   %SS: N/A 25 N/A N/A N/A 96 96 0 N/A 70 - 130N/A 30

All target compounds in the Method Blank of this extraction batch were ND less than the method RL with the following exceptions:
NONE

Lab ID Date Sampled Date Extracted Lab ID Date Sampled Date ExtractedDate Analyzed Date Analyzed

BATCH 49415 SUMMARY

1003589-001A 03/19/10 03/26/10 11:42 AM03/18/10

MS = Matrix Spike; MSD = Matrix Spike Duplicate; LCS = Laboratory Control Sample; LCSD = Laboratory Control Sample Duplicate; RPD = Relative Percent Deviation.

% Recovery = 100 * (MS-Sample) / (Amount Spiked); RPD = 100 * (MS -  MSD) / ((MS + MSD) / 2).

MS / MSD spike recoveries and / or %RPD may fall outside of laboratory acceptance criteria due to one or more of the following reasons: a) the sample is inhomogenous AND 
contains significant concentrations of analyte relative to the amount spiked, or b) the spiked sample's matrix interferes with the spike recovery.

N/A = not enough sample to perform matrix spike and matrix spike duplicate.

NR = analyte concentration in sample exceeds spike amount for soil matrix or exceeds 2x spike amount for water matrix or sample diluted due to high matrix or analyte content.

DHS ELAP Certification 1644 QA/QC Officer



 

 
 
 
 
 
 
 
 
 
 
Appendix 3 
 

Site Inspector Certificates 

 
 








































































































































































































	FOR CONTRACT NO.: 04-3A0904
	INFORMATION HANDOUT
	(5)  Dewatering Handout(Replace Underground Storage Tanks)
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