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P&D ENVIRONMENTAL, INC. 
55 Santa Clara Avenue, Suite 240 

Oakland, CA 94610 
(510) 658-6916 

 
May 26, 2015 
Work Plan 0660.W3  
 
Mr. Mark Detterman 
Alameda County Department of Environmental Health 
1131 Harbor Parkway, Suite 250 
Alameda, CA 94502 
 
SUBJECT:   SUBSURFACE INVESTIGATION WORK PLAN 
  County Case # RO 2468 
 James River Corporation 
  2101 Williams Street 
  San Leandro, California 
 
Dear Mr. Detterman: 
 
P&D Environmental, Inc. (P&D) has prepared this work plan to evaluate the presence of 
tetrachloroethene (PCE) beneath the subject site building.  This work plan has been 
requested by the Alameda County Department of Environmental Health (ACDEH) to 
evaluate data gaps that need to be addressed for the non-fuel release case associated with 
the site for case closure consideration.  The objective of the investigation is to develop 
multiple lines of evidence to: 
 

• Evaluate whether elevated PCE concentrations that have been documented 
upgradient of the site are a source for elevated sub-slab soil gas PCE 
concentrations detected at the subject site, and  

• Evaluate whether elevated sub-slab soil gas PCE concentrations are originating 
from an onsite source.  

 
A Site Location Map is attached with this work plan as Figure 1; a Site Vicinity Aerial 
Photograph showing the site, nearby sites, and historical groundwater sample results for the 
Shallow A-Zone water-bearing unit is attached as Figure 2; sub-slab PCE soil gas sample 
results for the subject site are shown in Figure 3; and a Site Aerial Photograph showing 
proposed groundwater sample collection locations is attached as Figure 4.  All work will be 
performed under the direct supervision of an appropriately licensed California professional. 
 
BACKGROUND 
 
The presence of a PCE groundwater plume has been well-documented at the adjacent 
upgradient property at 2075 Williams Street and is recognized by the San Francisco Bay 
Regional Water Quality Control Board to originate from some unknown upgradient 
location. 
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Available historical onsite boring logs, borehole geophysical logs, and CPT logs are 
provided in Appendix A.  Updated summary tables of offsite (primarily for 2075 Williams 
Street) and onsite boring logs with identification of the depths of sand and gravel intervals 
is provided as Appendix B.  Figures showing onsite and offsite upgradient geophysical 
resistivity profiles are provided as Appendix C.  A map showing the locations of geologic 
cross sections for the 1964 Williams Street trichloroethene (TCE) investigation that is 
located immediately to the north and across Williams Street from the subject site and the 
associated geologic cross sections are provided as Appendix D. 
 
The subject site and area hydrogeology have been discussed in detail in the June 30, 2014 
Draft Site Conceptual Model for the subject site.  The water-bearing zones are comprised 
of discontinuous fine- to coarse-grained sand and gravel bodies separated by silt and clay as 
follows: 
 

• A-Zone - extending from approximately 10 to 43 feet below the ground surface 
(bgs) with two subunits identified as the “Shallow A-Zone” and “Deeper A-
Zone. 
o Shallow A-Zone – typically approximately two feet thick and occurring 

between the depths of 10 and 20 feet bgs, 
o Deeper A-Zone – typically varying in thickness from approximately two to 

eight feet and occurring between the depths of 23 and 43 feet bgs. 
• B-Zone – typically extending from approximately 50 to 60 feet bgs. 

 
The A-Zone and the B-Zone are identified at the 1964 Williams Street property as 
separated by a continuous aquitard. 
 
Historical PCE concentrations detected in sub-slab soil gas are shown in Figure 3.   
 
SCOPE OF WORK 
 
To develop multiple lines of evidence to evaluate the source for elevated sub-slab soil gas 
PCE concentrations detected at the subject site, P&D proposes to perform the following 
activities. 
 

• Prepare a health and safety plan, mark proposed drilling locations with white 
paint, notify Underground Service Alert for underground utility location, 
evaluate proposed drilling locations for underground utilities using a private 
utility locator, and obtain a drilling permit. 

• Oversee drilling at 6 locations designated as M1 through M6 using a MiHpt 
probe which combines a Membrane Interface Probe (MIP), a Hydraulic 
Profiling Tool (HPT), and an Electrical Conductivity Probe (EC) to a depth of 
40 feet bgs. 

• Evaluate the presence and nature of sub-slab baserock beneath the building 
floor slab at each proposed drilling location. 
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• Continuously core adjacent to one of the proposed drilling locations to a depth 
of 40 feet bgs to visually confirm the MiHpt data.  

• Oversee collection of depth-discrete groundwater samples at two different 
depths at each of locations M1 through M6 using Geoprobe Hydropunch 
methods. 

• Arrange for sample analysis.   
• Prepare a subsurface investigation report. 

 
Each of these is discussed below. 
 
Health and Safety Plan, Underground Utility Clearance, and Permitting 
 
A health and safety plan will be prepared for the scope of work identified in this work plan.  
The drilling locations will be marked with white paint and Underground Service Alert will 
be notified for underground utility location.  In addition, a private utility locator will 
evaluate all drilling locations for the presence of underground utilities. A permit will be 
obtained from the Alameda County Public Works Agency (ACPWA) for drilling.  
Notification of the scheduled drilling dates will be provided to the ACPWA and the 
ACDEH prior to drilling.   
 
MiHpt Profiling 
 
A MiHpt probe will be pushed beginning directly beneath the floor slab to a depth of 40 
feet bgs at each of locations M1 through M6 shown on Figure 4.  The MiHpt probe will be 
advanced at a rate of approximately one foot per minute and will provide the following 
information: 
 

• Organic vapor concentrations with a sensitivity of approximately 0.2 ppmv 
(approximately 1,350 micrograms per cubic meter PCE) using the following 
detectors: 
o Flame Ionization Detector (FID) 
o Photoionization Detector (PID) 
o Electron Capture Detector (ECD) 
o Halogen Specific Detector (XSD) 

• Hydraulic Profiling Tool (HPT) will be used to measure the pressure required to 
inject a flow of water at a rate of approximately 250 milliliters per minute into 
the borehole wall adjacent to the probe. 

• Electrical Conductivity (EC) will be measured using a dipole array. 
 
The MIP information will be used to evaluate whether PCE soil gas concentrations increase 
or decrease with depth in the vadose zone, in addition to identifying the presence of 
elevated PCE soil gas concentrations in the vadose zone and the presence of PCE in 
groundwater.  The HPT and EC information will be used for identification of permeable 
zones (presumably the Shallow and Deeper A-Zone water-bearing units if they are present) 
and the depth to first-encountered groundwater.  The HPT data, in conjunction with the EC 
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and MIP data, will be used for identification of water-bearing zones that show evidence of 
the presence of Volatile Organic Compounds (VOCs), and for identification of 
groundwater sample collection depths. 
 
All drilling equipment will be cleaned by steam cleaning or washing with an Alconox 
solution followed by a clean water rinse prior to use in each borehole.  Following 
completion of logging activities, the probes will be withdrawn from the boreholes and the 
boreholes will be filled with neat cement grout.  All soil and water generated during 
subsurface investigation will be stored in 55-gallon drums at the site and labeled pending 
characterization and proper disposal. 
 
Sub-Slab Baserock Evaluation 
 
The presence and nature of sub-slab baserock will be evaluated at each of the M-Series 
locations inside of the building following completion of the MiHpt probe investigation (see 
Figure 4).  The information will be used for evaluation of the uniformity of sub-slab 
conditions for sub-slab soil gas movement. 
 
Continuous Coring 
 
One borehole will be continuously cored to a depth of 40 feet bgs with Geoprobe dual tube 
direct push drilling methods at a location adjacent to one of the MiHpt boreholes for 
purposes of visually confirming the HPT and EC data.  The soil from the boring will be 
logged in the field in accordance with standard geologic field techniques and the Unified 
Soil Classification System.  All soil from the borehole will be evaluated with a 
Photoionization Detector (PID) equipped with a 10.6 eV bulb and calibrated using a 100 
ppm isobutylene standard.    
 
All drilling equipment will be cleaned by steam cleaning or washing with an Alconox 
solution followed by a clean water rinse prior to use in the borehole.  Following completion 
of logging activities, the borehole will be filled with neat cement grout using the dual tube 
as a tremie pipe.  All soil and water generated during subsurface investigation will be 
stored in 55-gallon drums at the site and labeled pending characterization and proper 
disposal. 
 
Depth-Discrete Groundwater Sample Collection 
 
Groundwater quality data from the first-encountered water-bearing zone will be used to 
quantify PCE concentrations in groundwater.  The information will also be used for 
calculation of theoretical PCE soil gas concentrations in the vadose zone using Henry’s 
Law for comparison of calculated PCE soil gas concentrations with sub-slab soil gas 
concentrations. 
 
Following review of the MiHpt data, groundwater samples will be collected at locations 
M1 through M6 using a Geoprobe Hydropunch.  The same borehole will be used for 
collection of Hydropunch samples at different depths.  After pushing the Hydropunch rods 
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to the desired sample collection depth the interior of the Hydropunch rods will be evaluated 
with an electric water level indicator to verify that groundwater has not leaked into the 
Hydropunch rods.  The Hydropunch exterior rod will then be retracted to expose a 4-foot 
long section of Hydropunch screen.  A groundwater sample will be collected from each 
Hydropunch using polyethylene tubing and a peristaltic pump.  The groundwater samples 
will be transferred to 40-millileter VOA bottles, all of which will be supplied by the 
laboratory and contain hydrochloric acid preservative.  The sample bottles will be labeled 
and placed in a cooler with ice pending delivery to the laboratory.  One trip blank will 
accompany the sample containers from and to the laboratory.  One duplicate groundwater 
sample will be collected for analysis.  Chain of custody procedures will be observed for all 
sample handling.   
 
All drilling equipment will be cleaned by steam cleaning or washing with an Alconox 
solution followed by a clean water rinse prior to use in each borehole.  All sampling tubing 
will consist of new, unused material.  Following completion of sampling activities, the 
Hydropunch rods will be withdrawn from the boreholes and the boreholes will be filled 
with neat cement grout.  All soil and water generated during subsurface investigation will 
be stored in 55-gallon drums at the site and labeled pending characterization and proper 
disposal. 
 
Sample Analysis 
 
All of the groundwater grab samples will be analyzed at McCampbell Analytical, Inc. of 
Pittsburg California for VOCs using EPA Method 8260B.   
 
Report Preparation 
 
Upon receipt of the laboratory analytical results, a report will be prepared.  The report will 
document the results of the sample collection procedures and sample results.  The report 
will include maps showing the sample collection locations, tables summarizing the sample 
results, recommendations based on the results, and the stamp of an appropriately registered 
professional.  A copy of the report and associated laboratory information will be uploaded 
to the County ftp site and to GeoTracker. 
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Should you have any questions, please do not hesitate to contact us at (510) 658-6916. 
 
Sincerely, 
 
P&D Environmental, Inc. 
 
 
 
Paul H. King 
Professional Geologist #5901 
Expires:  12/31/15 
 
Attachments:  
 
Figure 1 - Site Location Map 
Figure 2 - Site Vicinity Aerial Photograph Showing Nearby Sites and Historical Shallow A-Zone 
PCE Groundwater Sample Results  
Figure 3 - Site Aerial Photograph Showing Vapor Pin Locations and PCE Sub-Slab Soil Gas 
Concentrations  
Figure 4 - Site Aerial Photograph Showing Proposed Groundwater Sample Collection Locations  
 
Appendix A - Historical Site Boring Logs, Borehole Geophysical Logs, and CPT Logs 
Appendix B - Summary Tables of Onsite and Selected Offsite Boring Log Sand and Gravel Depth Intervals 
Appendix C - Historical Onsite and Offsite Geophysical Resistivity Profiles 
Appendix D - 1964 Williams Street Geologic Cross Sections 
 
 
 
 
Cc: Ms. Carey Andre, 2101 Williams Associates LLC 
 
PHK/sjc 
0660.W3 
 
 



 
 
 
 
 
 
 
 
 

FIGURES 



�

�

���������� �

���������� �
�����������������������������

SITE

Base Map From:
US Geological Survey San Leandro,
California, 7.5-Minute Quadrangles
Map Edited 1980

P&D Environmental, Inc.
55 Santa Clara Avenue

Oakland, CA 94610
0 2000

Approximate Scale in Feet

1000 N

Figure 1
Site Location Map

2101 Williams Street
 San Leandro, California
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Figure 2   
 Site Vicinity Aerial Photograph Showing PCE Concentrations in Shallow A-Zone Groundwater

2101 Williams Street
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Figure 3
Site Plan Aerial Photograph Showing Vapor Pin Locations and PCE Sub-Slab Soil Gas Concentrations

2101 Williams Street
 San Leandro, California     
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Figure 4
Site Plan Aerial Photograph Showing Proposed Groundwater Sample Collection Locations

2101 Williams Street
 San Leandro, California     
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APPENDIX A 
 
 

Historical Site Boring Logs, Borehole Geophysical Logs, and 
CPT Logs 























































FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

Water level during drilling

DEPTH
SOIL

SYMBOLS USCS SOIL DESCRIPTION
BORING

COMPLETION DESCRIPTION

Water level after drilling

WEATHER:DATE DRILLED:

COMPLETION

Western US Environmental and Geological Consulting Services
P.O. Box 370, Elk, California 95432  Tel: 707-877-3278  Internet: www.antongeological.com

PID
ppm

SAMPLE
ID

PERMIT NUMBER:

Page 1 of 1NOTES:

0

5

10

15

20

2101 Williams Street
2010 Williams Street

Gregg Drilling & Testing

DP11 Geoprobe

continuous core

20'
AG-B1

February 7, 2013

012-003.01

direct push
Kenneth Anton
W2013-0073

overcast, light rain

West to northwest of former ink room

AC

ML

CL

CL

AG-B1@13'

Asphalt: Asphalt and gravel base

ML: Dark gray to medium brown clayey
silt - turns brown at five feet, increasing
clay content with depth, mottled at 10
feet, slightly most to dry, no odor

CL: Brown sandy clay - some small dark
pebbles, saturated below 16 feet, no
odor

CL: Dark gray to black silty clay -
relatively stiff, slightly moist, no odor

0

0

0

Cement grout



FIELD BOREHOLE LOG
BOREHOLE NO.:
TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION
PROJECT:

SITE LOCATION:

JOB NO.:

LOGGED BY:

DRILLING CO.:

DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHODS:

Water level during drilling

DEPTH
SOIL

SYMBOLS USCS SOIL DESCRIPTION
BORING

COMPLETION DESCRIPTION

Water level after drilling

WEATHER:DATE DRILLED:

COMPLETION

Western US Environmental and Geological Consulting Services
P.O. Box 370, Elk, California 95432  Tel: 707-877-3278  Internet: www.antongeological.com

PID
ppm

SAMPLE
ID

PERMIT NUMBER:

Page 1 of 1NOTES:

0
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10

15

20

2101 Williams Street
2010 Williams Street

Gregg Drilling & Testing

DP11 Geoprobe

continuous core

20'
AG-B2

February 7, 2013

012-003.01

direct push
Kenneth Anton
W2013-0073

overcast, light rain

Immediately adjacent to former ink room excavation

AC

ML

CL

AG-B2@14'

Asphalt: Asphalt and gravel base

ML: Gray to medium gray clayey silt -
decreasing clay content with tdepth,
slightly most to dry, no odor

CL: Brown sandy clay - saturated below
15 feet, no odor

0

0

0

Cement grout



 
 
 
 
 
 
 
 
 

APPENDIX B 
 
 

Summary Tables of Onsite and Selected Offsite Boring Log 
Sand and Gravel Depth Intervals 



Work Plan 0660.W2 Table B1
Summary of Water-Bearing Zone Information

(2075 Williams Street)

Depth of
Sand or

Drilling Drilling Gravel
Location Depth Interval Shallow Deeper

Field Date Designation (Feet bgs) (Feet bgs) A-Zone A-Zone B-Zone Notes
BORING LOGS

2/5/1997 MW-1 25 X No coarse-grained materials identified on boring log.
MW-2 25 X No coarse-grained materials identified on boring log.
MW-4 28 10.0-19.5 X Located on Crane Valve Co. site. Monitoring well that was destroyed after two sampling events.
B-5 21 11.0-16.0 X

11/5/1998 MW-10 49 28.0-39.0 X Soil boring (not a well).
MW-11 50 27.0-38.5 X Located on Crane Valve Co. site.  Soil boring (not a well).
MW-12 17 00.0-17.0 X

MW-13 18
Located on Crane Valve, Co. site.  Soil boring (not a well).  No coarse-grained materials identified on
boring log.

9/26/2006 MW-4R 50 19.0-22.0 X Multiple designations of SANDY SILT (SM) on boring log interpreted as fine-grained
48.5-50.0 X Bottom of borehole may be in top of B-Zone.  Well constructed to 47 ft bgs

9/25-26/2006 SB10/16 60 19.5-20.0 X
This zone is 1 to 2 feet deeper and thinner than the typical Shallow A-Zone interpreted elsewhere at 
this site.

28.5-55.0 X X

0.25 ft recovery from 35.0 to 40.0 and no recovery from 40.0 to 45.0 ft. bgs.  Adjacent MIP EC and 
ECD logs (E18, E20) show that the Deeper A-Zone ends at about 40 ft bgs, with silt and clay from 
approx 40 to approx 47 ft bgs and the B-Zone extends from approx 47 to 55 ft bgs.

SB15/10 60 19.5-20.0 X
This zone is 1 to 2 feet deeper and thinner than the typical Shallow A-Zone interpreted elsewhere at
this site and could be a lense.

32.5-43.0 X
50.0-60.0 X

SB16/15 40 17.0-17.5 X 2.5 ft. recovery from 15.0 to 20.0 ft. bgs, this could be a thicker zone, or this might be a lense
29.0-40.0 X

12/1 & 
12/6/2010 GP1 20 15.0-16.0 X Boring log shows void from 12.0-15.0 ft bgs and 16.0-19.0 ft bgs.

GP2 36 15.5-16.0 X Boring log shows void from 11.0-15.0 ft bgs and 16.0-18.0 ft bgs.  No Deeper A-Zone present.
GP3 20 17.0-17.5 X
GP4 20 14.5-17.0 X Gravelly sand also identified from 18.5 ft bgs to total depth explored
GP5 20 18.0-20.0 X Boring log shows void from 15.0-18.5 ft bgs.

8/2/10 - 
8/4/10 E1 30 16.0-18.0 X

E2 30 17.0-19.0 X
E3 31 15.0-18.0 X

28.0-? X Top of Deeper A-Zone
E4 31 15.0-18.0 X

27.0-? X Top of Deeper A-Zone
E5 31 17.0-19.0 X

29.0-? X Top of Deeper A-Zone
E6 10 Not deep enough for identification of water-bearing zones.
E7 15 Not deep enough for identification of water-bearing zones.
E8 10 Not deep enough for identification of water-bearing zones.
E9 61 16.0-18.0 X

27.0-40.0 X
47.0-57.0 X

E11 32 15.0-16.5 X
26.0-? X Top of Deeper A-Zone

E15 31 14.0-17.0 X
26.0-? X Top of Deeper A-Zone

E16 60 15.5-17.0 X
26.0-37.0 X
49.0-59.0 X

E18 60 15.0-17.0 X
27.0-38.0 X
46.0-54.0 X

E20 61 16.0-18.0 X
26.0-38.0 X
45.0-57.0 X

E24 31 15.0-17.0 X
27.0-? X Top of Deeper A-Zone

NARRATIVE DESCRIPTIONS
MW-3 Approx 27 X Silty clay.  Gradual downward increase in sand content within the silty clay.
MW-4 Approx 27   10-20 X Silty clay.  Coarse, angular sand lense was identified from 10 to 20 ft bgs.
MW-6 Approx 27 27-28 X Silty clay.  A fine-grained sand lense was noted from 27 to 28 ft bgs.
MW-14 50 0 to 9 silty clay, 9 to 50 sandy clay to clayey sand.  No coarse-grained zones identified.
MW-15 60 42-59 X 0 to 9 silty clay, 9-42 sandy clay, 42-59 sand, 60 clayey sand (this is a PVE well).

18 unnamed 
PVE wells 41 26 to 42 X

The top of a sand layer was encountered at depths ranging from 26 to 42 ft bgs with 31 ft bgs the most
common depth (for the 18 unnamed PVE wells installed in a perimeter around the building.  MW-15 is 
a 19th PVE well with a different subsurface conditions and different construction).

MW-3A Unknown Top of sand layer is 56 ft. bgs (possible B-Zone).  Gaged well depth = 60 ft bgs.
Pre-3/29/2001 MW10A Unknown X Top of sand layer is 28 ft bgs (interpreted as Deeper A-Zone).  Gaged well depth = 42 ft bgs.

MW-16A Unknown X Top of sand layer is 33 ft bgs (interpreted as Deeper A-Zone).  Gaged well depth = 38 ft bgs.

Page 1 of 1



Work Plan 0660.W2 Table B2
Summary of Water-Bearing Zone Information

(Investigations For Subject Site)

Depth of
Sand or

Drilling Drilling Gravel
Location Depth Interval Shallow Deeper

Field Date Designation (Feet bgs) (Feet bgs) A-Zone A-Zone B-Zone Notes
2101 WILLIAMS STREET SITE INVESTIGATION

11/16/1983 W-2 41.0 15-18 X
24-37 X

1/28-31/1986 B-1 24-31 X
31-37 X
44-50 X

11/15/1986 W-7 39.0  15-18 X
 24-36 X

11/16/1986 W-8 38.5  13-15 X

Although the graphic log does not show coarse-grained materials, the natural gamma log 
does.  The borehole was drilled with a hollow stem auger collecting soil samples at 5-foot 
intervals, and it is possible that the sand layer was between soil samples.

 23-37 X

11/17/1986 W-9 33.5 12-14 X

Although the graphic log does not show coarse-grained materials, the natural gamma log 
does.  The borehole was drilled with a hollow stem auger collecting soil samples at 5-foot 
intervals, and it is possible that the sand layer was between soil samples.

23-33 X

11/18/1986 PB-1 80.0
12-15,    
16-17 X

Location B-1 on site maps.  Borehole drilled with mud rotary methods.  Driller reported sand 
15-17 ft bgs.  Natural gamma log shows sand at 12 to 15 and 16 to 17 ft bgs.

23-37 X
43-49 X
52-54 X
61-74 Unlabeled water-bearing zone

2/1/1994 HPB-1 21.0 1-5 No shallow A Zone encountered.
12/27/1995 TW-1 25.0 None Encountered No shallow A Zone encountered.
12/27/1995 TW-2 20.0 1-7 No shallow A Zone encountered.
12/27/1995 TW-3 20.0 1-7 No shallow A Zone encountered.
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Historical Onsite and Offsite Geophysical Resistivity Profiles 
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Figure C2
Site Aerial Photograph Showing Soil Resistivity Profiles at 2101 Williams Street
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1964 Williams Street Geologic Cross Sections 
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Arcadis, IRZ-4 Investigation Report, 1964 Williams 
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55 Santa Clara Ave., Suite 240
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Figure D3
Cross Section IZR-4 North-South at 1964 Williams Street

San Leandro, California

P&D Environmental, Inc.
55 Santa Clara Ave., Suite 240

Oakland, CA 94610

Arcadis, IRZ-4 Investigation Report, 1964 Williams 
Street, San Leandro, California, dated May 18, 2009
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Figure D4
Cross Section IZR-5 North-South at 1964 Williams Street

San Leandro, California

P&D Environmental, Inc.
55 Santa Clara Ave., Suite 240
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Arcadis, IRZ-4 Investigation Report, 1964 Williams 
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