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1.0  INTRODUCTION 

This Interim Soil Management Plan (SMP) for the Richmond Field Station (RFS) was prepared 
to provide protocols for managing potentially contaminated soils disturbed by construction and 
maintenance projects in the upland and transition areas.  This report was prepared on behalf of 
the Regents of the University of California (UC), owner of the RFS property.  This interim SMP 
will be periodically updated as remediation work is completed under the California 
Environmental Protection Agency, Department of Toxic Substances Control, Site Investigation 
and Remediation Order, Docket No. ISE-RAO 06/07-004, dated September 15, 2006.  
Contaminated substances were left on portions of RFS from historical industrial activities prior 
to UC’s purchase of the RFS property in 1950.  Much of this former contamination has already 
been removed during recent site remediation activities; however, small amounts of residual 
contamination may remain undiscovered in the upland and transition areas.  If potentially 
contaminated materials are encountered during earthwork operations conducted at RFS, this 
interim SMP provides standard operating procedures for the protection of worker health and 
safety and for disposal or handling of these materials.  UC Berkeley’s Office of Environment, 
Health & Safety (EH&S) will administer and manage the implementation of this interim SMP 
and shall be contacted at (510) 642-3073.   

This interim SMP has been developed to provide UC staff and Contractors with information on 
existing conditions that could be encountered during excavation of soil and other soil disturbance 
activities.  The interim SMP defines the controls that Contractors and UC staff must use to 
minimize generation of dust and exposure to soil.  It is the responsibility of the Contractors and 
Subcontractors to develop a task-specific Health and Safety Plan (HASP) and to provide training 
to its employees on management of soil.  Specific recommendations for worker protection will 
be provided by the Contractor’s safety officer or management.  For UC staff, a Job Safety 
Analysis (JSA) and training on the JSA is to be completed by the responsible department as 
required by the Injury and Illness Prevention Program (UC Berkeley 2006). 

This interim SMP is necessary to protect the health of UC and Contractor employees because a 
potential exists for site soils to contain chemicals that may pose a hazard to workers if not 
managed appropriately.  This interim SMP defines the soil requiring management (Section 2.0), 
summarizes the scope of activities required to manage soil at the site (Section 3.0), presents the 
protocols for handling potentially contaminated soils (Section 4.0), and describes the work 
practices to be implemented at the site (Section 5.0).  The interim SMP also includes four 
appendices that provide additional information and guidance.  Appendix A is the “Health and 
Safety Plan Addendum, University of California, Berkeley, Richmond Field Station, Richmond, 
California” dated October 31, 2006.  Appendix B is the job safety analyses for the RFS.  
Appendix C provides best management practices for outdoor storage of materials and soils 
during construction.  Appendix D provides the analytical results for samples collected from 
pyrite cinder-impacted soil encountered at numerous locations in the RFS upland area. 

A description of the site and the purpose of this interim SMP are summarized in the following 
sections. 
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1.1  SITE DESCRIPTION  

The RFS site is located at 1301 South 46th Street in Richmond, California (see Figure 1).  The 
RFS consists mainly of developed upland areas used for academic teaching and research, marsh, 
and a transition zone of upland fill between the upland areas and marsh.  This interim SMP only 
addresses work performed on the upland and transition areas of the site.  The RFS property has 
been zoned industrial since the early 1900s.  In 1950, UC purchased the property from the 
California Cap Company and, after 1951, acquired additional undeveloped land to the west of 
and adjacent to the property (URS Corporation 1999).  This combined property makes up the 
current RFS.   

RFS was primarily established to support large-scale engineering research for which space or 
appropriate facilities were not available on UC Berkeley’s central campus.  Research projects for 
UC’s College of Engineering and the Forest Products Laboratory have been the primary 
activities at RFS.  The site also includes facilities for maintenance activities, the Northern 
Regional Library Facility, laboratory spaces for academic teaching and research, and the U.S. 
Environmental Protection Agency’s (EPA) Regional Laboratory.   

Historic activities at the RFS related to the former California Cap Company and pyrite cinders 
from the adjacent Zeneca site operations are the two identified primary sources of on-site 
contamination.  From 1870 through the 1940s, the former California Cap Company 
manufactured blasting caps on the RFS property.  The Zeneca site, located to the east and 
adjacent to the RFS, was the location of chemical production operations, including sulfuric acid 
production.  Mercury stemming from the manufacture of blasting caps and pyrite cinders 
resulting from the production of sulfuric acid at the Zeneca site are two known contaminant 
sources at RFS.  Pyrite cinders have been found at various locations across the site where they 
were historically deposited to fill in low-lying areas or used as utility trench backfill.  Anecdotal 
evidence from former RFS employees indicates that pyrite cinders were reportedly used to 
minimize weeds and other vegetation from growing around building foundations and may still be 
encountered around structures at the site.  Pyrite and associated mixed sulfide minerals contain 
metals, including arsenic, copper, iron, lead, mercury, and zinc; although typically at levels that 
do not pose a human health hazard.  The known locations of pyrite cinders are illustrated on 
Figure 2.  Additional unknown areas of pyrite cinders may be present across the RFS. 

Since the 1980s, numerous field investigations and remediation activities have occurred at RFS.  
These field investigations focused on evaluating potential source areas and determining the 
extent of areas that may pose potential risk to human health or the environment.  Areas that are 
known to pose unacceptable risk have been identified as areas of concern (AOC).  In the upland 
areas, all but one of the known AOCs has been excavated and contaminated soil has been 
disposed of off site at appropriate landfills.  The remaining upland area, AOC 7, is planned for 
remediation in the near future under the RFS Remediation and Restoration Project.  Figure 2 
shows the location of AOC 7.   
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1.2  PURPOSE 

The purpose of this interim SMP is to specify a protocol for characterization and management of 
all soils in the upland and transition areas at RFS.  This interim SMP provides instructions on the 
proper management of soil that is disturbed, stockpiled, or transported on and off site.   

2.0  DEFINITION OF SOIL REQUIRING MANAGEMENT  

For the purposes of this interim plan, soils to be managed at RFS are located in areas designated 
as “unrestricted access areas.”  This interim SMP does not address the area that has been 
designated as a “restricted access area” and identified on Figure 2.  The restricted access area, 
which is fenced off and signed, includes AOC 7, where elevated concentrations of chemicals of 
concern are known to exist and environmental risk is likely (see Figure 2).  Other portions of the 
restricted access area may be used for storage or stockpiling of soil that may be contaminated.  
Other areas at RFS could be designated as restricted access if determined to contain residual 
chemicals at concentrations that require cleanup or management under the supervision of the UC 
Berkeley EH&S personnel.  When areas are determined to be restricted access areas, EH&S will 
provide fencing and signage or other clear demarcation of the area.  Soils in restricted access 
areas will be addressed and managed as part of remedial activities in other documents and 
programs.  Soil from these areas will be  managed as chemically affected and potentially 
hazardous waste, as necessary, and will be addressed under federal Resource Conservation and 
Recovery Act and State of California Hazardous Waste Control Law regulations.  Soils from 
restricted areas cannot be stored or managed outside these areas without approval from EH&S.   

Risk evaluations by UC Berkeley, the State Department of Health Services, and Contra Costa 
County Health Services have determined that unrestricted access areas do not pose significant 
risks to the RFS’s occupants (URS 2001; Department of Health Services 2006).  However, 
residual contamination—such as small incidental areas of surficial and subsurface pyrite cinders, 
mercury, and other chemicals—possibly exists.  Figure 2 shows areas where pyrite cinders have 
been identified in the past, but that have not been removed from the site, and Section 3.1 
describes the appearance of pyrite cinders.   

3.0  SOIL MANAGEMENT SCOPE OF ACTIVITIES  

This interim SMP covers any earthwork, maintenance, and landscaping activities that occur in 
the upland and transition areas outside of the restricted access area (including AOC 7), as 
identified on Figure 2.  These activities include excavating, backfilling, grading, stockpiling, and 
transporting soil.  Soils from unrestricted access areas can be handled by UC employees who 
have completed EH&S’s hazard communication training on the JSA under the Illness and Injury 
Prevention Program, as well as Contractor employees who have been trained on the Contractor’s 
task-specific HASP (UC Berkeley 2006).  Soil that has been determined by EH&S to exceed 
total threshold limit concentrations (TTLC) under Title 22 of the California Code of Regulations 
based on sampling results must be handled by UC or Contractor employees who comply with the 
Occupational Safety and Health Administration (OSHA) Hazardous Waste Operations and 
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Emergency Response (HAZWOPER) 40-hour training requirements Title 29 Code of Federal 
Regulations [29 CFR] Section [§] 1910.120).   

If soil is not does not exhibit the signs of contamination described below in Section 3.1 then 
EH&S will determine if sampling is required.  Analytical sampling will be required where signs 
of potential contamination are identified under the criteria listed in Section 3.1.  UC staff or 
Contractors shall contact EH&S to arrange for sampling.  All environmental soil sampling will 
be performed by 40-hour health and safety trained personnel and as described below in 
Sections 3.2 and 3.3.  Section 3.4 discusses the reuse of soil on site. 

3.1  DETERMINATION OF CONTAMINATED MATERIAL 

At RFS, the presence of any of the following conditions indicates that soils may be potentially 
contaminated: 

• Purple soils are an indication of soil that may contain pyrite cinders.  Pyrite cinders 
have been found at RFS as a fine sandy, sometimes gravelly, soil.   

• Soil that smells of oil, gasoline, chemicals, or decaying matter.   

• Soil that contains buried debris. 

• Soil that appears to have changed color though staining by oils or chemicals. 

• Soil that contains any visible non-soil materials (powders, chemicals, nonaqueous 
liquids such as beads of mercury, and unknown solid wastes). 

Suspected soil contamination found during activities that disturb soil must be reported 
immediately to EH&S staff.  Soil suspected to be contaminated shall not be handled without 
EH&S approval.  If EH&S determines that the soil could pose a hazard to construction workers 
or to RFS occupants, it will be sampled for characterization under a Sampling and Analysis Plan 
(SAP) prepared, as described in Section 3.3 and approved by EH&S.  Such soils will only be 
sampled and handled by 40-hour-trained personnel (per 29 CFR § 1910.120), regardless of the 
volume excavated.  

Under this interim SMP, EH&S staff will screen soil sampling results with the risk-based human 
health site-specific target levels developed during the risk assessment for the construction worker 
at RFS (URS Corporation 2001).  Soil sampling results that exceed the screening criteria shall 
not be reused as backfill at the site and will require off-site disposal and may require special 
handling.  Nonhazardous soil that is determined to exceed the screening criteria shall only be 
managed by RFS maintenance employees who have completed EH&S’s hazard communication 
training on the JSA, as well as Contractor employees who have been trained on the Contractor’s 
task-specific HASP.  Soil that is determined to exceed TTLC levels may only be handled by 
personnel that have completed 40-hour HAZWOPER training and are current in their annual 
8-hour refresher. 
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3.2  SAMPLING OF DISTURBED SOIL 

A SAP, as described in Section 3.3, will be developed for larger projects as determined by 
EH&S.  Soil samples will be submitted for analyses determined by EH&S staff based on site-
specific information for the building or area under consideration.   

Samples will be collected, handled, and submitted for analysis to a California State-certified 
laboratory.  The guidance to be used for ensuring representative soil sampling is the EPA’s Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Chapter 9 (EPA 
1986), as updated, or other methods approved by EH&S. 

After soil samples are collected and analyzed, the data will be evaluated and compared against 
the screening criteria.  The analytical results and comparison of data with screening criteria shall 
be performed by EH&S.  If the concentrations in the soil samples are less than screening criteria, 
then the soil may be reused on site under EH&S approval, supervision, and procedures.  If the 
soil sampling results exceed the screening criteria, the soil will be handled as outlined in 
Section 3.1.  Soils exceeding the screening criteria will be segregated from other excavated soils 
and placed in a soil accumulation area designated by EH&S staff.   

3.3  SAMPLING AND ANALYSIS PLAN 

A SAP must be prepared by the Contractor or by EH&S for larger projects (such as excavation 
for a new building foundation or for major utility work), or as determined by EH&S.  SAPs 
prepared by Contractors shall be submitted to and approved by EH&S before representative 
samples are collected from any location.  Additionally, a SAP shall be prepared for projects 
when suspected contaminated soils are identified or when required by EH&S based on the area 
to be disturbed and site-specific historical information.  Preparation of a SAP is intended to 
ensure proper consideration of the list of chemicals based on available site history or other 
considerations. 

At a minimum, the SAP must include the following: 

• A description of the project activities that necessitated the sampling event. 

• The purpose of the project (such as stating why the sampling is being performed). 

• A site description, including identification of the area to be sampled. 

• Identification of chemicals of potential concern (COPC) based on historic use of the 
area where soil is or will be disturbed.  Approval of the list of COPCs from EH&S is 
required. 
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• Sample design, specifying the number and locations where samples will be collected 
and where random sampling or biased sampling will be implemented.  Representative 
samples will be collected from each type of soil excavated (for example, native 
material, fill material, and coarse-grained soil).   

• Sample collection approach, listing the equipment used to collect the samples and 
requirements for labeling, sealing, storing, and transporting the samples to the 
laboratory.  

• Specification of sampling location and depth.  

• Sample analysis requirements, referencing the certified laboratory that will perform 
the analysis, the analytical method(s) to be used, the field and laboratory quality 
requirements, and the data validation necessary.   

• Waste characterization sampling of stockpiled soils exceeding screening criteria. 

3.4  REUSE OF SOILS ON SITE 

Soils that contain chemicals at concentrations less than the screening criteria and that are 
approved by EH&S staff may be reused on site as backfill for site excavations, landscaping, or 
other maintenance and grounds-keeping purposes.     

4.0  HANDLING PROTOCOL FOR SOILS THAT ARE NOT WITHIN THE 
RESTRICTED ACCESS AREA 

This section addresses the protocol for handling soils that are not within the restricted access area 
identified in this interim SMP (see Figure 2).   

4.1  WORKER TRAINING 

Workers will receive training on the potential hazards associated with exposure to suspected 
contaminated soil for each work task they may need to perform.  The California OSHA’s Hazard 
Communication Standard (Cal. Code Regs. tit. 8, § 5194) requires that employers inform 
employees about potential hazards to which they may be exposed and appropriate control 
measures for reducing their exposure.  The standard is very specific about training for employees 
who may be exposed to regulated carcinogens, such as arsenic (sometimes found at elevated 
concentrations in pyrite cinders at RFS).  For RFS maintenance employees, all staff performing 
work that results in the disturbance of soil shall receive training on the JSA for the work activity.  
This training for existing and new employees will be provided by EH&S or another 
UC-approved trained staff member.  Training has been provided on the JSA for all current 
workers that perform soil-disturbing activities.  New RFS staff will be trained as necessary and 
prior to performance of any soil-disturbance activities.  Training of the Contractor’s staff is the 
responsibility of the Contractor’s health and safety officer or management.  The training should 
be of sufficient length to cover the following topics at a minimum: 
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• What hazards the employee may be exposed to during each work task, including, but 
not limited to, chemical hazards. 

• How to identify pyrite cinders (see Section 3.1). 

• How to identify other potential chemical hazards. 

• The quantity and locations of hazardous chemicals and pyrite cinders found at RFS, 
and the specific nature of operations that could result in exposure to chemical 
hazards.   

• The potential health risks associated with chemicals present at RFS.   

• Work and hygienic practices to be followed to reduce exposure to chemical hazards, 
such as engineering controls or other best management practices and use of personal 
protective equipment (PPE). 

• The limitations of PPE. 

The above training elements are also required under the California OSHA standard for arsenic 
(Cal. Code Regs. tit. 8, § 5214). 

4.2  SOIL HANDLING  

Prior to beginning work that involves disturbance of soil, RFS maintenance staff or the 
Contractor must:  

• Notify EH&S before performing intrusive activities or disturbing soil.  EH&S 
reserves the right to monitor the effectiveness of the protective measures used for soil 
disturbance activities and stop work when measures in the applicable protocol are not 
followed. 

• For a small project, a SAP is not required unless directed by EH&S or if the area is 
suspected to have contamination based on visual or historical information.  Additional 
requirements for a large project are described in Section 3.3.   

• Demonstrate to EH&S that all workers have completed appropriate training and have 
the proper PPE for the work.  A minimum of hard hat, work gloves, and hearing and 
eye protection are required. 

• Identify and receive concurrence from EH&S staff on the location for a soil 
accumulation area to temporarily stockpile disturbed soils during and following 
excavation or on-site transport of backfill material.  

• Identify or provide a source of water for dust control.  
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During intrusive activities, RFS maintenance staff or the Contractor must: 

• Perform continuous observation of soil as it is excavated and observe the trench 
bottom and sidewalls for signs of potential contamination.   

• Adequately wet the soil for dust control as it is being excavated or moved.   

• Place excavated soils onto visqueen or similar impermeable material if the soil is 
expected to be contaminated and completely cover the stockpiled soil until sample 
results are reviewed and evaluated.  The visqueen or similar material used to cover 
the soil must be anchored to the ground and completely cover the stockpiled soil to 
prevent wind-blown dust from being generated.   

• If workers determine that soil appears to be contaminated for any reason, including 
odors, discoloration, debris, or presence of pyrite cinders, the work will stop 
immediately and EH&S staff notified immediately. 

• The Contractor or UC site worker shall provide a description of visibly contaminated 
soil, including the color, soil type, odor, discoloration, presence of debris, and the 
reason soil is suspected to be contaminated.   

• Confer with EH&S to determine whether work can continue or whether work must be 
completed by HAZWOPER-trained personnel when visibly contaminated materials 
are encountered. 

• Perform an evaluation of potential worker exposure to chemicals under their HASP.  
For RFS site staff, EH&S will evaluate the potential for worker exposure to chemicals 
and the need to implement additional engineering controls prior to resuming work.   

• Perform soil sampling according to the protocols identified in the SAP for projects 
where a SAP is required. 

During stockpiling of contaminated soil as defined in Section 3.1 or of soil exceeding the 
screening criteria, RFS maintenance staff or the Contractor must ensure that: 

• Excavated soils that are suspected to be contaminated are segregated from soils that 
appear to be clean.  Excavated soils may be returned to the trench or moved to an 
approved stockpile location.  This determination will be made by EH&S and not by 
Contractors or RFS maintenance workers.   

• Stockpiled soils that remain at the close of the day’s work activity are covered by a 
weighted tarp or in a container with a lid.  Stockpiles shall be covered with plastic 
tarps or nonpermeable covers.  

• Stockpiles are secured adequately to prevent wind and rainfall erosion.   
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• Barrier cones, safety tape, and/or other markers approved by EH&S are placed around 
the stockpile to prevent the stockpile from being disturbed. 

• Stockpiles of material suspected to be contaminated are clearly marked.   

RFS maintenance staff or the Contractor must document the following: 

• Soils that were excavated and returned to the same trench will not require 
documentation tracking unless requested by EH&S.  Soils that were determined to be 
contaminated will not be returned to the trench.  

• Soils that are moved from one location and reused in another location will be tracked 
by the RFS maintenance staff or Contractor.  The RFS maintenance staff or 
Contractor will supply EH&S with the following information: 

- Identification of the source of soil 

- Hazard potential; did observations indicate the soil may be contaminated? 

- Name of EH&S personnel or their representative who performed the soil 
sampling.   

- Date of transfer to the stockpile location 

- Date of transfer to the reuse location 

- Type and volume of soil transferred 

- Location of the source soil, the stockpile location, and the reuse location on the 
project site plan 

• The location(s) of pyrite cinders or suspected contaminated soil encountered during 
excavation activities at RFS should be marked on a copy of the project site plan.  
As-built drawings indicating suspected contaminated soil locations will be promptly 
supplied to EH&S. 

During reuse of soil from excavations, RFS Facilities Maintenance staff or the Contractor must 
ensure: 

• All soil that is designated for reuse must be first approved by EH&S, following 
receipt of soil tracking information. 

• Maintain moist soil conditions at all times to minimize fugitive dust emissions.  



 

Draft Interim Soil Management Plan 10 RFS.00482.D.002.2-A 
RFS, UC Berkeley 

5.0  SAFE WORK PRACTICES 

To prevent injuries and adverse health effects, the following general safe work practices (SWP) 
are to be followed when conducting work at RFS.  These SWPs establish a pattern of general 
precautions and measures for reducing risks associated with site operations where contaminated 
materials may be present.  This list is not inclusive and may be expanded by EH&S staff, RFS 
maintenance staff, or the Contractor as necessary. 

• Do not eat, drink, chew gum or tobacco, take medication, or smoke in potentially 
contaminated areas or where the possibility for the transfer of contamination exists. 

• Wash hands and face thoroughly upon leaving work area.  

• Wear required PPE as outlined in the JSA or HASP. 

• Immediately change clothes that have been in contact with suspected hazardous 
chemicals or pyrite cinders or wear disposal coveralls that are removed prior to riding 
in personal or work vehicles and leaving the site.     

• At locations of suspected contamination, avoid contact with potentially contaminated 
substances.  Do not walk through puddles, pools, mud, or other such areas.  Avoid, 
whenever possible, kneeling on the ground or leaning or sitting on drums, equipment, 
or the ground.  Do not place monitoring equipment on potentially contaminated 
surfaces. 

• Be familiar with and knowledgeable of and adhere to all instructions in the Illness and 
Injury Prevention Plan, JSA, or in the HASP.  At a minimum, a safety meeting will be 
held at the start of each project to discuss the JSA and/or the HASP.  Additional 
meetings will be held, as necessary, to address new or continuing safety and health 
concerns. 

• Be aware of the location of the nearest telephone and all emergency telephone 
numbers. 

• Attend a briefing on the anticipated hazards, equipment requirements, SWPs, 
emergency procedures, and communication methods before performing work on site. 

• Establish appropriate decontamination procedures for leaving the site in case 
contamination is suspected.  

• Immediately report all injuries, illnesses, and unsafe conditions, practices, and 
equipment to appropriate safety personnel.   

• Do not bring matches and lighters in the work area. 

• Observe coworkers for signs of heat or cold stress. 
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APPENDIX A  
“HEALTH AND SAFETY PLAN ADDENDUM, UNIVERSITY OF CALIFORNIA, 
BERKELEY, RICHMOND FIELD STATION, RICHMOND, CALIFORNIA”, DATED 
OCTOBER 31, 2006  

(Due to size, this appendix is provided on compact disc only.) 
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