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1 INTRODUCTION 
Clearwater Group (Clearwater) is submitting this Site Characterization Workplan 
(Workplan) for the property located at 1125 Miller Avenue, Oakland, California (Site) 
(Figure 1). The contents of this Workplan are in response to an August 16, 2010, letter 
from Alameda County Environmental Health Services (ACEH) (Appendix A) prepared 
in response to Clearwater’s July 23, 2010 Results of Sub-Slab Soil Vapor Investigation.  
 
2 PURPOSE 
The ACEH, in its letter dated August 16, 2010, requested a Workplan to address several 
items. Specifically, this letter stated that the ACEH would require a workplan to address 
apparent data gaps in TPH-g concentrations at the Site, and address the partial 
characterization of the Site’s groundwater. The purpose of this Workplan is to provide 
these additional details in response to the requests listed above.  
 
3 PROPOSED SCOPE OF WORK 
This scope of proposed work includes the following updated tasks: 
 Investigation permitting, field preparation, Health & Safety Plan (HSP), and utility 

locating and clearance; 
 Drilling vertical soil borings to obtain soil and groundwater samples to further 

delineate the horizontal and vertical extent of the hydrocarbon plume on- and off-site; 
 Disposal of investigation-derived waste; 
 Preparation of the subsequent investigation report and production of workplans for 

future activities moving toward the goal of site closure. 
 
4 PERMITTING/FIELD PREPARATION  
All work will be pre-approved by ACEH staff prior to initiation. 
 
4.1 Permitting 
Permits for the soil borings will be obtained from Alameda County Public Works Agency 
(ACPWA) before field activities are initiated. Clearwater will obtain encroachment 
permits from the City of Oakland Building Department and Department of Public Works 
to install the soil borings. 
 
4.2 Health and Safety Plan 
As stated in the Workplan, a site-specific Health and Safety Plan (HSP) will be generated 
to cover the activities proposed in this phase of work. Traffic control will also be 
discussed in the HSP. The HSP will be signed by the Clearwater project manager and the 
Clearwater Health & Safety Officer before it is released to the field staff. All field staff 
will review and sign the HSP before the field activities begin. 
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4.3 Ground Penetrating Radar Survey 
Clearwater will perform an extensive Ground Penetrating Radar (GPR) and diagnostics 
survey on the site as well as pre-screen each boring location. 
 
4.4 Utility Locating 
Clearwater staff will notify USA North for utility location mark outs before any field 
work is performed. Clearwater will provide at least a three week period to ensure all 
utilities have marked out their lines. Clearwater will meet on-site with the PG&E 
representative to establish all lines in and around the Site. This is needed due to known 
industrial infrastructure (incinerator gas line). A private contractor, using ground 
penetrating radar, will be used to locate utilities that enter the Subject Property and more 
precisely locate underground services at every soil boring location.  
 
5 SOIL BORINGS 
Using direct push technology (DPT), Clearwater will sample up to eight locations, S12 
through S19, at the Site (Figure 2). Sampling will be according to Clearwater’s Standard 
Operating Procedures (Appendix B). One soil boring, S12, is proposed at the location 
shown in Figure 2. This location was chosen as an up gradient location of the former 
tank pit and the unknown source of TPH-g under the building. 
 
West of the former tank pit at least three soil borings, S13 through S15, are proposed to 
help delineate the groundwater plume in the down-gradient and lateral directions (Figure 
2). These soil borings will be advanced for the purposes of defining the southwestern, 
western, and northern extent of contamination. Groundwater samples from these soil 
borings will more closely define the extent of the groundwater impacts. Three step-out 
soil borings, S16 through S18, are proposed in the event that the original three soil 
borings do not adequately define these impacts. 
 
One soil boring, S19, will be near the location of vapor sampling port SS-3. This is the 
location of the high TPH-g vapor concentrations discovered during the sub-slab vapor 
sampling event. 
 
5.1 Soil Sample Collection  
Attempts will be made to collect soil samples within the vadose zone, the smear zone, 
and the saturated soils. If discrete impacts are observed, samples will be collected from 
these locations and screened using PID, visual, and/or olfactory screening. For those soil 
samples that do not have obvious visual indicators of contamination, acetate liners will be 
scored every six vertical inches so that olfactory and PID observations can made for 
screening. 
 
At least one soil sample will be collected from each soil boring. If no impacts are 
observed, one soil sample will be collected at the interval immediately above the 
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estimated groundwater level. Where impacts are observed through the clear, disposable 
acetate liner, the liner will be cut above and below the impacted soil and the liner capped, 
sealed, and sent to a laboratory for analysis. 
 
All soil samples will be analyzed for Total Petroleum Hydrocarbons as diesel (TPH-d) by 
EPA Method 8015; Total Petroleum Hydrocarbons as gasoline (TPH-g); benzene, 
toluene, ethylbenzene, xylenes (BTEX) by method EPA 8260. 
 
5.2 Grab Groundwater Sample Collection 
Groundwater samples will be collected from temporary well casings placed in the soil 
borehole. After soil samples have been collected, a one-inch diameter temporary PVC 
(polyvinyl chloride) well screen will be placed into the well with the 5-foot screen 
interval placed across the groundwater-bearing zone, anticipated at approximately 17 ft to 
20 ft below ground surface.  
 
If possible, the groundwater samples will be collected using EPA-recommended low-
flow sampling methods—maintaining a flow rate of less than 500 mL/min and a 
drawdown of less than 0.3 feet. Low-flow methods are recommended for these soil 
borings so that interference from suspended sorbed-phase impacts in samples collected 
from these temporary and non-reproducible sampling points do not alter laboratory 
findings. The soil borings will be purged using a peristaltic pump with new ¼-inch 
outside diameter (OD) low-density polyethylene (LDPE) tubing at every well. Water 
quality parameters will be collected using a YSI 5600 multi-parameter meter and flow-
through cell. The well will be purged until three of the six field water-quality parameters 
(pH, temperature, conductivity, Oxidation Reduction Potential (ORP), Dissolved Oxygen 
(DO), and turbidity) have stabilized for three consecutive readings. Because these are not 
developed monitoring wells, ORP, DO, and turbidity, which can be highly influenced by 
sediment present in groundwater, will not need to be stable in order to collect samples. 
Table A below, lists water quality parameters and stabilization criteria. 
 

Table A. Field Parameters 
 

Water Quality Parameter Stabilization Criteria 

pH ± 0.1 standard units 

Temperature ± 3 percent 

Conductivity ± 3 percent 

ORP ± 10 millivolts (mV) – Not necessary to achieve 
stabilization 

DO ± 10 percent – Not necessary to achieve stabilization 

Turbidity < 10 NTUs – Not necessary to achieve stabilization 
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   Note NTU = Nephelometric Turbidity Units 

 
 
The groundwater samples will be collected by disconnecting or bypassing the flow-
through cell and transferring the groundwater directly from the Teflon tubing to the 
appropriate lab containers.  
 
If the well is purged dry during low-flow sampling, a groundwater sample will be 
collected using a check valve and clean tubing as soon as the water level sufficiently 
recovers to a level at which a sample can be collected. 
 
All soil samples will be analyzed for Total Petroleum Hydrocarbons as diesel (TPH-d) by 
EPA Method 8015; Total Petroleum Hydrocarbons as gasoline (TPH-g); benzene, 
toluene, ethylbenzene, xylenes (BTEX) by method EPA 8260. 
 
All remaining void space from these soil borings will be then tremmie grouted to the 
surface using neat cement and surface finished to match the surrounding material. All 
groundwater data, including field parameters, purging methods, and analytical data, will 
be recorded and presented in a letter report.  
 
5.3 Disposal of Investigation-Derived Waste 
Efforts will be made to minimize the quantity of soil and groundwater discarded. Soil 
cuttings will be placed in labeled 55-gallon steel drums and temporarily stored on-site, 
pending receipt of the characterization of the sample results for soil disposal. The 
drummed soil will be disposed of at a permitted landfill, after receipt of the sample 
results. Investigation-derived groundwater waste will be taken to a licensed disposal 
location and properly disposed of.  
 
6 REPORT PREPARATION 
The soil sample and grab groundwater investigation report will include boring logs, 
groundwater sampling depths, soil cutting disposal manifests, and site photographs. The 
report will also include figures presenting soil boring data and groundwater data, analysis 
and discussion of detected site impacts, and Clearwater’s recommendations as to 
appropriate remediation techniques and the next phase of work required to move the site 
toward closure. 
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7 SCHEDULE 
Task Description Estimated 

Start Date 
Estimated End 
Date 

Duration
(days)  

1 
Workplan Addendum approval by 
Local Oversight Agency 

1/17/11 2/17/11 30 

2 

ACPWA permit application, City 
of Oakland encroachment and 
excavation permit, Engage driller, 
USA notification. 

2/18/11 3/18/11 30 

3 

Conduct soil and groundwater 
investigation after screening by 
ground penetrating radar – re-plot 
locations as necessary 

3/21/11 3/23/11 2 

4 
Analytical Results Received and 
Report Preparation. Site 
Conceptual Model preparation 

4/04/11 7/08/11 90 
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G R 0 U P 

Env iro nm en t al Serv i ces 

REPORT LIMITATION 

All work performed under this contract was directed by a licensed professional. The work 
was performed in accordance with generally accepted practices at the time the work was 
performed and completed in accordance with generally acceptable standards. It should be 
noted that during the course of normal business practices, Clearwater may purchase or 
use equipment, services, or products in which Clearwater has a professional or financial 
interest. 

This report was prepared under the supervision of a State of California Professional 
Geologist, Engineer, or other licensed professional. Statements, conclusions, and 
recommendations made in this report are based on information provided to Clearwater, 
observations of existing site conditions, our general knowledge of the site, limited testing 
of selected soil and groundwater samples, and interpretations of a limited set of data. 
Clearwater cannot be held responsible for the accuracy of the analytical work performed 
by others. 

Information and interpretation presented herein are for the use of the client. Third parties 
should rely upon the information and interpretation contained in this document at their 
own risk. No other warranties, certifications, or representations, either expressed or 
implied, are made about the information supplied in this report. The service performed by 
Clearwater has been conducted in a manner consistent with the level of care and skill 
ordinarily exercised by members of our profession currently practicing under similar 
conditions in the area of the site. 

Sincerely, 
Clearwater Group 

Prepared by: 

Erik Lervaag 
Proj ect Manager 

Reviewed by: 

Olivia Jacobs, EA I #3219 
Chief Executive Officer 
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CLEARWATER GROUP 
Direct-Push Drilling Investigation Procedures 

              
 

The direct-push method of drilling soil borings has several advantages over hollow-stem auger 
drilling.  The direct-push method produces no drill cuttings and is capable of 150 to 200 feet of 
soil boring or well installation work per day.  Direct-push drilling can be used for soil gas 
surveys, soil sampling, groundwater sampling, and installation of small-diameter monitoring 
well and remediation system components such as air sparge points.  The equipment required to 
perform direct-push work is varied, ranging from a roto-hammer and operator to a pickup truck-
mounted rig capable of substantial static downward force combined with percussive force.  This 
method allows subsurface investigation work to be performed in areas inaccessible to 
conventional drill rigs such as basements, beneath canopies, or below power lines.  Direct-push 
equipment is ideal at sites with unconsolidated soil or overburden, and for sampling depths less 
than 30 feet. This method is not appropriate for boring through bedrock or gravelly soils. 
 
Permitting and Site Preparation 
Prior to direct-push drilling, Clearwater Group will obtain all necessary permits and locate all 
underground and above-ground utilities through Underground Service Alert and a thorough site 
inspection.  All drilling equipment will be inspected daily and will be maintained in safe 
operating condition.  All down-hole drilling equipment will be cleaned prior to arriving on-site. 
Working components of the rig near the borehole, as well as casing and sampling equipment, 
will be thoroughly decontaminated between each boring location by either steam cleaning or 
washing with an Alconox solution.  All drilling and sampling methods will be consistent with 
ASTM Method D-1452-80 and county, state, and federal regulations. 
 
Boring Installation and Soil Sampling 
Direct-push drilling uses a 1.5-inch outer barrel with an inner rod held in place during pushing. 
Soil samples are collected by penetrating to the desired depth, retracting the inner rod, and 
attaching a soil sampler.  The sampler is then thrust beyond the outer barrel into native soil.  Soil 
samples are recovered in brass, stainless steel, or acetate sample tubes held inside the sampler. 
 
Soil removed from the upper tube section is used for lithologic descriptions, according to the 
Unified Soil Classification System.  If organic vapors will be analyzed in the field, a portion of 
each soil sample will be placed in a plastic zip-lock bag.  The bag will be sealed and warmed for 
approximately 10 minutes to allow soil vapors to be released from the sample and diffused into 
the head space of the bag.  The bag is then pierced with the probe of a calibrated organic vapor 
detector and the detector readings recorded with the lithologic descriptions on the soil boring 
log. Soil samples selected for laboratory analysis will be covered on both ends with Teflon™ 
tape and plastic end caps.  The samples will then be labeled, recorded on a chain-of-custody 
document, stored on ice in a cooler, and transported to a state-certified analytical laboratory. 
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Temporary Well Installation and Groundwater Sampling 

STEEL DRIVE CASING

WELL SCREEN:  0.020" 
MACHINE SLOTTED 
STAINLESS STEEL

END CAP 
LEFT IN PLACE

SURFACE

3'

Depth to 
Water

 
Grab Groundwater Sample Collection 
Groundwater samples are collected by removing the inner rod and attaching a 4-foot stainless 
steel screen with a drive point at the end (Figure 1).  The screen and rod are then inserted inside 
the outer barrel and driven to the desired depth, where the outer rod is retracted to expose the 
screen.  If enough water for sampling is not produced through the stainless well screen, a 1-inch 
PVC screen can be installed in the boring and the outer rod retracted to leave a temporary well 
point for collecting groundwater samples, water level, or other parameters. 
 
Monitoring Well Installation and Development 
Permanent small-diameter monitoring wells are installed by driving a 2-inch diameter outer 
barrel and inner rod as described above.  Upon reaching the desired depth, the system is 
removed, and 1-inch outside diameter (OD) (1/2-inch inside diameter [ID]) pre-packed PVC 
piping is installed.  The well plug is created using granular bentonite.  The well seal is 
constructed of cement and sealed at the surface with a conventional “Christy Box” or similar 
vault. Monitoring wells are developed by surging the well with a small-diameter bailer and 
removing approximately 10 casing volumes of water, until the water is clear.   
 
Groundwater Sample Collection and Water Level Measurement from Monitoring Wells 
Before groundwater is collected from the wells, the water levels are measured in all wells using 
an electronic water-level gauge.  Monitoring wells are prepared for sampling by purging three or 
more well volumes of water.  Water is removed using small-diameter bailers, a peristaltic pump, 
or by manually pumping using tubing with a check valve at the bottom.  During removal of each 
well volume of water, the temperature, pH, and conductivity are measured and recorded on the 
field sampling form.  Successive well volumes are removed until the parameters have stabilized 

  Figure 1 
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or the well has gone dry.  Prior to sampling, the well is allowed to recover to within 90% of the 
stabilized water levels.  The groundwater samples1 are collected using small-diameter bailers.  
 
The samples are decanted into laboratory-supplied containers, labeled, recorded on a chain-of-
custody document, stored on ice in a cooler, and transported to a certified analytical laboratory 
for analysis.   

                                                 
1 Small-diameter wells often produce small sample quantities and are appropriate for analysis of 
volatile and aromatic compounds and dissolved metals analysis using VOA vials.  Obtaining 
liter-size samples can be difficult and time consuming.  Monitoring wells installed by the direct-
push method are most effective at sites where the subsurface soils are more coarse than silt, 
gasoline components are the key contaminants of concern, and water levels are not more than 25 
feet below ground surface. 
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