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EXECUTIVE SUMMARY 

This Draft Feasibility Study and Remedial Action Plan (FS/RAP) for Baker Beach Disturbed 
Area 2 (BBDA 2; the site), Presidio of San Francisco (Presidio), California has been prepared 
on behalf of the Presidio Trust (Trust) by AMEC Environment & Infrastructure (AMEC) to identify 
and evaluate remedial alternatives and present the proposed remedial alternative for 
implementation at BBDA 2. 

This Draft FS/RAP meets requirements specified by the California Environmental Protection 
Agency, Department of Toxic Substances Control (DTSC) in Guidance Document No. 
EO-95-007-PP, Remedial Action Plan Policy (DTSC, 1995) and is being released for a 30-day 
public comment period. After the public comment period ends, DTSC, in consultation with the 
Trust, will respond to comments received and prepare a Final FS/RAP.  

BBDA 2 is situated on a sloping bluff top above Baker Beach, south of the Golden Gate Bridge 
and west of the Golden Gate Bridge Highway and Transportation District (GGBHTD) corporation 
yard and Highway 101 at the Presidio of San Francisco (Figure 1-1). The site is bounded by 
Battery Godfrey, a parking area, and former Baker Beach Disturbed Area 2A (BBDA 2A) to the 
north, and the slopes above Baker Beach to the west. A majority of the site comprises open 
space with steep slopes, and is densely vegetated with primarily non-native trees, vines, and 
shrubs.  

BBDA 2 is comprised of a Debris Fill Area that is located generally south and west of the Battery 
Godfrey parking lot (Figure 1-2). The presence of fill material in this area is apparent on aerial 
photographs from as early as 1955 (Dames & Moore, 1997). The debris fill is characterized by a 
mixture of soil, construction debris, landscaping debris, and other miscellaneous debris (e.g., 
cans, bottles, glass, etc.). Debris fill at BBDA 2 appears to have been placed on a cut surface 
that removed some of the vestiges of earthworks associated with the West Battery magazines. 
East of the Debris Fill Area are remnants of a chert road surface that is the current location of 
the Coastal Trail (Figure 1-2).  

As part of remedial investigations conducted at the site since 1992, 54 soil samples were 
collected from the Debris Fill Area and analyzed for the following chemicals: metals, polynuclear 
aromatic hydrocarbons (PAHs), volatile organic compounds (VOCs), pesticides, polychlorinated 
biphenyls (PCBs), and total petroleum hydrocarbons (TPH). In the Remedial Investigation 
Summary Report, Baker Beach Disturbed Area 2, Presidio of San Francisco, California (RI 
Summary Report; AMEC, 2012b), to assess the nature and extent of contamination, chemical 
data were compared to conservative screening levels (consisting of Presidio-wide human health 
and ecological preliminary remediation goals [PRGs]). The following compounds were identified 
as potential chemicals of concern (PCOCs) in debris fill at BBDA 2: copper, lead, silver, zinc, 
benzo[a]pyrene, chlordane, and 4,4’-dichlorodiphenyltrichloroethane (DDT). 

In this FS/RAP, PCOCs were further evaluated to select COCs in soil in the Debris Fill Area that 
pose potential risk to humans or ecological receptors. The following COCs were identified for 
soil at BBDA 2: 

• COCs Presenting a Potential Human Health Risk

• 

: Benzo(a)pyrene was identified as 
a human health COC.  

COCs Presenting a Potential Ecological Risk: Four metals (copper, lead, silver, and 
zinc) and two pesticides (chlordane and DDT) have been reported in soil samples at 
levels that pose potential risk to ecological receptors in areas designated as special 
status species zones (native plant zones and historic forest) at BBDA 2 and have 



Feasibility Study and Remedial Action Plan, BBDA 2 December 2012 
Presidio of San Francisco Draft 
AMEC Project No. OD12163020.03.034 PS64285_FS/RAP - BBDA 2 

 ES-2 

been identified as site COCs. Of these, only silver and zinc pose a potential risk to 
ecological receptors in ecological buffer zones (open landscaped areas) at BBDA 2.  

Based on the presence and concentrations of COCs in soil at BBDA 2, debris fill over an 
approximate 0.7 acre area to depths of up to approximately 12.5 feet below ground surface 
(bgs) poses a potential risk to human health and the environment and requires remediation. The 
volume of contaminated debris fill is approximately 6,700 cubic yards (cy) of in-place soil, 
estimated to be 8,710 cy with a 30% expansion factor. 

Considering planned future land use at BBDA 2 as a recreational natural open space area, the 
following remedial alternatives were developed for evaluation as part of the FS: 

• Alternative 1 – No Action

• 

: No remediation measures would occur under this 
alternative.  

Alternative 2 – Land Use Controls (LUC)

• 

: An administrative LUC would be 
implemented to prohibit reuses of the site that would pose a risk to potential human 
receptors and notify land managers of the presence and location of debris fill 
containing COCs at concentrations that pose a potential risk to sensitive ecological 
receptors.  

Alternative 3 – Excavation

• 

: Debris fill containing COCs at concentrations that pose a 
potential risk to sensitive ecological receptors would be excavated, as practicable, 
characterized, transported, and disposed off-site at a licensed landfill facility.  

Alternative 4 – Engineered Cover

The selected remedial action for BBDA 2 is Alternative 3, Excavation. This remedy provides a 
high level of protection to human health and the environment; meets Applicable or Relevant and 
Appropriate Requirements (ARARs); is compatible with the proposed land use of BBDA 2; is 
implementable to construct; meets some green remediation criteria; and allows for flexibility in 
addressing issues concerning slope stability and protection of cultural resources. The present 
worth of the selected remedy is $3.20 million.  

: An engineered soil cover would be placed over 
debris fill. A long-term monitoring and maintenance plan for the cover would be 
implemented post-construction. A LUC would be adopted to notify land managers of 
the presence and location of debris fill containing COCs at concentrations that pose 
a potential risk to sensitive ecological receptors underneath the soil cover and to 
prohibit reuses of the site that would pose a risk to potential human receptors. 
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1.0 INTRODUCTION 

This Feasibility Study and Remedial Action Plan (FS/RAP) has been prepared by AMEC 
Environment & Infrastructure, Inc. (AMEC) on behalf of the Presidio Trust (the Trust) for Baker 
Beach Disturbed Area 2 (BBDA 2; the site), Presidio of San Francisco, California (the Presidio).  

1.1 PURPOSE OF THE FS/RAP DOCUMENT 

This FS/RAP has been prepared pursuant to the U.S. Environmental Protection Agency 
(USEPA) National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code 
of Federal Regulations (CFR), Part 300.400 (USEPA 1990) and provisions of the California 
Health and Safety Code, Chapter 6.8, Section 25356.1. This Draft FS/RAP develops and 
evaluates alternatives to remediate contamination identified in soil at BBDA 2. Following 
evaluation of the alternatives, a RAP is presented which presents the proposed remedial 
alternative.  

The Draft RAP is being released for a 30-day public comment period. After the public comment 
period ends, DTSC, in consultation with the Trust, will respond to comments received and 
prepare a Final FS/RAP. The Final RAP will serve as the decision document for site 
remediation.  

1.2 REPORT ORGANIZATION 

The remainder of this FS/RAP is organized as follows: 

• Section 2: Background 

• Section 3: Summary of Site Conditions  

• Section 4: Remedial Action Objectives 

• Section 5: Applicable, Relevant, and Appropriate Requirements 

• Section 6: Identification and Screening of Remedial Alternatives 

• Section 7: Analysis of Alternatives 

• Section 8: Remedial Action Plan 

• Section 9: References. 

Appendices of this FS/RAP contain the following: 

• Appendix A: Soil Analytical Data and ProUCL Output 

• Appendix B: LeadSpread 8 Output 

• Appendix C: Green Remediation Evaluation Matrix Tables 

• Appendix D: Preliminary Estimated Cost Tables and Construction Schedules 

• Appendix E: Administrative Record List 

• Appendix F: Statement of Reasons, Including the Non-Binding Preliminary Allocation 
of Responsibility (provided in later versions of the FS/RAP) 

• Appendix G: Project Controls to Minimize Potential Impacts to Human Health and 
Resources 

• Appendix H: California Environmental Quality Act (CEQA) Documentation (provided 
in later versions of the FS/RAP) 
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• Appendix I: Responsiveness Summary (provided in Final FS/RAP). 
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2.0 BACKGROUND 

This section provides a summary of background information for the Presidio, regulatory 
framework for site remediation, site description, site history, and previous investigations at the 
site. 

2.1 BACKGROUND AND REGULATORY FRAMEWORK 

The Presidio is a 1,491-acre former U.S. Army military post that is the center of the Golden Gate 
National Recreation Area (GGNRA), created by Congress in 1972. In 1996, Congress enacted 
the Presidio Trust Act (Section 103 of the Omnibus Parks and Public Lands Management Act of 
1996, Public Law 104-333, 110 Stat. 4097), creating the Trust and giving the Trust jurisdiction 
over the 1,168-acre inland area of the Presidio known as Area B. The National Park Service 
(NPS) continues to manage the shoreline area or Area A (Figure 1-1). The Trust is a wholly 
owned federal government corporation with the mission to preserve the Presidio in perpetuity for 
public benefit. Congress gave the Trust authority to lease property and generate revenues to 
manage the leasing, maintenance, rehabilitation, and improvement of Area B. 

Subsequent to the transfer of the Presidio to the NPS and the Trust, the Trust assumed 
responsibility for remediation of Areas A and B by signing the Memorandum of Agreement 
Regarding Environmental Remediation at the Presidio of San Francisco (Presidio MOA) among 
the Trust, Army, and NPS (U.S. Army, Trust, and NPS, 1999). On August 30, 1999, the Trust 
entered into a Consent Agreement with DTSC and the NPS (DTSC, 1999). This agreement 
established responsibilities and procedures for cleanup of releases of hazardous substances 
and hazardous waste at the Presidio under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and Resource Conservation and Recovery Act 
(RCRA). The Consent Agreement specifically applies to cleanup of the following nine Operable 
Units (OUs): 

• OU 1: Public Health Service Hospital 

• OU 2: Main Installation 

• OU 3: Firing Ranges 

• OU 4: Crissy Field Area 

• OU 5: Directorate of Engineering and Housing Area 

• OU 6: Miscellaneous Sites 

• OU 7: Basewide Cumulative Effects 

• OU 8: Golden Gate Bridge Highway and Transportation District Site 

• OU 9: California Department of Transportation Site. 

BBDA 2 is located within the Main Installation, or OU2, and is completely within Area A of the 
Presidio (Figure 1-1). BBDA 2 was listed as a hazardous substances site in the Presidio MOA. 
The U.S. Army delegated to the Trust its authority for remediation of contamination at the 
Presidio (both Areas A and B) in 1994. The U.S. Army has retained responsibility for 
contamination that might be encountered related to unexploded ordnance; nuclear, biological, 
and chemical weapons or agents; offshore areas; and other unknown contamination as defined 
in the Presidio MOA. On May 24, 1999, the Trust and NPS also signed the Area A MOA, which 
delegated administrative responsibility of Area A to the NPS (Trust and NPS, 1999). The 
Presidio is not listed on the National Priority List (NPL); therefore, the lead regulatory oversight 
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agency for the Presidio hazardous substances sites, including BBDA 2, is the DTSC.  

Although not on the NPL list, this FS/RAP follows the remedial selection process under 
CERCLA and includes technology screening, development of alternatives, and evaluation of the 
alternatives following NCP evaluation criteria.  

2.2 PUBLIC PARTICIPATION 

To facilitate information exchange between the Trust and the public, the Trust prepared a 
Community Relations Plan (CRP) (Trust, 2001). The CRP provides information on public 
participation in the environmental cleanup decisions at the Presidio and opportunities for public 
input. In accordance with the CRP and DTSC RAP Guidance (DTSC, 1995), this Draft FS/RAP 
is subject to public review and comment as follows: 

• Early consultation and coordination with the Presidio Restoration Advisory Board 
(RAB), NPS, and regulatory agencies, including the DTSC, regarding the proposed 
remedial alternatives. 

• Preparation and distribution of a fact sheet (called a Proposed Plan) on the Draft 
FS/RAP to a Presidio Environmental Remediation mailing list, DTSC RAP Mailing 
List, and Presidio tenants near the project site. The Proposed Plan for this Draft 
FS/RAP was distributed prior to the start of the public comment period. 

• Announcement of the release of the Draft FS/RAP for public review in a Presidio E-
Newsletter (transmitted to Presidio tenants), advertised in the San Francisco 
Chronicle, and posted on the Trust’s public website and DTSC’s EnviroStor website. 

• A 60-day public comment period on the Draft FS/RAP that was announced by a 
public notice. The public comment period was specified in the Proposed Plan and 
public notice. 

• A public meeting to present the contents of the Draft FS/RAP and receive comments. 

• Preparation of a Responsiveness Summary that will respond to oral and written 
comments on the Draft FS/RAP received during the public comment period. The 
Responsiveness Summary will be included as Appendix I in the Final FS/RAP. 

• Availability of the Administrative Record. Documents related to the FS/RAP are 
available for public review as part of the Administrative Record, maintained at the 
Presidio Library at 34 Graham Street, San Francisco. The Administrative Record List 
is included as Appendix E.  

• Preparation of California Environmental Quality Act (CEQA) documents. CEQA 
requires state and local agencies to consider the environmental consequences of 
projects that they undertake, fund, or permit. The CEQA Initial Study and Draft 
Negative Declaration for the implementation of the proposed remedial alternative has 
been prepared for DTSC’s compliance with CEQA. The CEQA documentation is 
subject to public review concurrently with the Draft FS/RAP for the 60-day public 
comment period.  

2.3 BBDA 2 HISTORY AND DESCRIPTION 

This section presents background information for the site including a description of the site, 
planned land use, and site history. 
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2.3.1 Site Description 

BBDA 2 is located on a bluff top and slope above Baker Beach at the Presidio of San Francisco 
(Figure 1-1). The Debris Fill Area is bounded by the Battery Godfrey parking area to the north 
and west, former Baker Beach Disturbed Area 2A (BBDA 2A) to the north, the slopes above 
Baker Beach to the west, and Magazines 28 and 29 to the east (Figure 1-2).  

Magazines 28 and 29 are remnants of the 1870s-era West Battery fortification that consisted of 
protective earthen berms, supported by a brick wall, behind which were gun pits and gun 
carriage platforms. On either side of the gun pits were brick ordnance magazines, which 
included Magazines 28 and 29. Magazines 28 and 29 are enveloped by protective earthen 
mounds covered with non-native vegetation.  

Battery Godfrey, located north and east of BBDA 2, is a concrete gun emplacement that was 
part of the Endicott coastal defense fortification that was constructed between 1891 and 1898. 
Battery Godfrey and the West Battery (which includes Magazines 28 and 29) are contributing 
features to the Presidio National Historic Landmark District (NPS, 1993). 

A majority of the site comprises steep slopes and is densely vegetated with primarily non-native 
trees, vines, and shrubs. Below BBDA 2, serpentinite outcrops are exposed on cliff faces where 
there is little to no vegetation. Cypress trees that are part of the Presidio Historic Forest are 
located east of the site. East of the Debris Fill Area are remnants of a chert road surface which 
is the current location of the Coastal Trail (Figure 1-2).  

The Vegetation Management Plan (VMP; NPS and Trust, 2001) designates the area just east of 
the Debris Fill Area, where the Coastal Trail and Magazines 28 and 29 are located, as a 
Landscape Vegetation Zone. This area is shown in light green on Figure 1-2. The cypress forest 
east of the Coastal Trail and slopes below and west of the magazines are designated as 
Historic Forest and Native Plant Community zones, respectively, and are shown in dark green 
on Figure 1-2.  

BBDA 2 is located in the Coastal Bluffs Planning Area within Area A of the Presidio, and is 
therefore subject to land uses identified in the General Management Plan Amendment (GMPA; 
NPS, 1994). In accordance with the GMPA, planned future use of BBDA 2 is recreational open 
space. Under the GMPA, in areas of native habitat visitor access in the future will be confined to 
developed trails to protect native species.  

2.3.2 Site History 

The West Battery was constructed in 1870 and Battery Godfrey was constructed between 1891 
and 1898 (URS Corporation [URS], 2006). The West Battery was comprised of “earthen 
barbette batteries” that were situated at the edge of the bluff. These batteries consisted of 
protective earthen berms, behind which were gun pits and gun carriage platforms. The front of 
the battery was called the “superior slope” which rose to a crest, creating a parapet. This 
parapet was supported by a brick “breast height” wall stepping down into each gun or mortar pit. 
On either side of the gun pits were “traverses” or brick ordnance magazines that ran 
perpendicular to the frontal slope. These traverses were covered by protective earthen mounds. 
The batteries were finished by placement of a foot thick oat and barley sod bed (URS, 2006).  

Behind the line of gun pits and traverse magazines was a road that was originally constructed in 
the early 1870s to serve gun emplacements at West Battery and is referred to as a “Covered 
Way,” based on the assumption that it was constructed with high sides to protect it from enemy 
fire. However, the road was not originally constructed as a feature below the surrounding 
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ground level. When it was originally built, the road was at approximately the same elevation as 
the surrounding landscape.  

Based on review of historical photographs and maps, a secondary road, later named Dove 
Court, made a circular loop through the area. A secondary access road is also evident west of 
Magazine 28 and 29 earthworks in a 1961 photograph of the site. This photograph also that 
shows a graded area north of BBDA 2 in the current location of the Battery Godfrey parking 
area (Martini, 2009).  

The BBDA 2 Debris Fill Area is located generally south and west of the Battery Godfrey parking 
lot. The presence of fill material in this area is apparent on aerial photographs from as early as 
1955 (Dames & Moore, 1997). The debris fill is characterized by a mixture of soil, construction 
debris, landscaping debris, and other miscellaneous debris (e.g., cans, bottles, glass, etc.). 
Debris fill at BBDA 2 was placed on a cut surface that removed some of the vestiges of 
earthworks associated with the West Battery magazines (MACTEC, 2006).  

2.4 PREVIOUS INVESTIGATIONS 

Four phases of investigation were conducted at the Site between 1992 and 2011 consisting of 
the following: 

• 1992 Army Remedial Investigation (Dames & Moore, 1997) – Drilling and 
sampling three soil borings (BBSB06, BBSB07, and BBSB08). 

• 2005 Trust Investigation (MACTEC, 2006) – Logging and sampling four cultural 
resource trenches (Trenches 1, 21

• 2006 Trust Investigation (MACTEC, 2007) – Logging and sampling four soil 
borings (BB2SB111 through BB2SB114) and one exploratory test pit (BB2TP110). 

, 3, and D), two test pits (BB2TP100 and 
BB2TP101), and three soil borings (BB2SB100 through BB2SB101, and BB2SB110).  

• Trust 2011 Investigation (AMEC, 2012a) – Logging and sampling sixteen test pits 
(BB2TP500 through BB2TP515) in four 100 x 100-foot grid cells in and around the 
Debris Fill Area. 

During these investigations, 54 soil samples were collected from the Debris Fill Area and 
analyzed for the following chemicals: metals, polynuclear aromatic hydrocarbons (PAHs), 
volatile organic compounds (VOCs), pesticides, polychlorinated biphenyls (PCBs), and total 
petroleum hydrocarbons (TPH). Figure 2-1 shows sample locations and the RI Summary Report 
provides a description of these investigations and presents an evaluation of the results. 

                                                 
1 Samples from Trench 2 were designated as BBD2TP105[11.5], BBD2TP105[15], and BBD2TP106[2]. 
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3.0 SUMMARY OF SITE CONDITIONS 

The following presents a summary of site geology and hydrogeology, the nature and extent of 
contamination, and identification of COCs that are present in soil at the site at concentrations 
that pose potential risk to human health and the environment.  

3.1 GEOLOGY AND HYDROGEOLOGY 

Site elevations range from approximately 260 feet above mean sea level (MSL) at the Coastal 
Trail to 220 feet MSL on the western edge of the site. Surface drainage is to the west toward the 
Pacific Ocean. Soil and rock units present at the site consist of fill, Colma formation, and 
serpentinite residual soil and bedrock. Landslide material has also been identified in test pits 
and mapped in the site vicinity. Groundwater and surface water have not been encountered 
during investigation activities at the site. Based on a July 2011 site visit, there is evidence of 
ephemeral surface water ponding in the area between Magazines 28 and 29 based on soils and 
plants observed in that area.  

The following provides a description of the soil and rock units present at the site. 

Fill  

Debris fill (afw) observed in the test pits and cultural resources trenches at the Debris Fill Area 
is generally composed of coarse and fine grained soils including sandy silt, sandy clay, silty 
sand, sandy gravel, and clayey gravel. Construction debris (asphalt, bricks, cobbles, concrete, 
ceramics, waste rock [including chert and slate]), landscape debris (pockets of tree-trimmings), 
and a refuse component (automotive parts, tire, cans, bottles, chain-link fence, fence posts, 
wire, sheet metal, piping, wood, plastic, paper, and glass) are present in the debris fill. Debris fill 
extends to depths ranging from 2 to 12.5 feet bgs. 

Fill without debris (af1) generally underlies, but at some locations overlies, debris fill and 
includes historic fill that was part of construction of the batteries and the access road east of the 
batteries. This fill material consists of sandy silt, sand, silty sand, clay, sandy clay, sandy gravel, 
and clayey gravel and does not contain refuse material. The gravel generally comprises crushed 
or broken serpentinite, chert, and shale rock fragments.  

Colma formation 

Colma formation (Qcol) underlies fill material at depths between 1.25 to 12.5 feet bgs. The 
Colma formation generally consists of silty clay, sandy clay, silt, silty sand, and sandy silt. In 
some portions of the site, Colma formation is absent.  

Franciscan Serpentinite and Residual Soil  

Franciscan serpentinite bedrock (sp) and residual soil underlies Colma formation and/or fill 
material at depths ranging from 2 to greater than 14 feet bgs and is exposed on the slopes 
below the debris fill. At BBDA 2, serpentinite varies in hardness from low to hard, in strength 
from friable to strong, and in weathering from little to deep. At several locations, fracturing was 
observed within the serpentinite at levels ranging from moderate to intense. Residual soil 
consists of firm to hard clay. 

3.2 NATURE AND EXTENT OF CONTAMINATION 

Contamination in the Debris Fill Area is potentially derived from chemicals associated with the 
debris, fill soil, and rock disposed at the site. The debris consists of landscape waste, 
construction debris, and refuse. Sampling has shown metals (arsenic, barium, chromium 
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cadmium [in native soil only], copper, lead, mercury, selenium, silver, and zinc), PAHs 
(benzo[a]pyrene, benzo[a]anthracene, benzo[b]fluoranthene, and dibenzo[a,h]anthracene), and 
pesticides (dichlorodiphenyltrichloroethane [4,4’-DDT], chlordane [total and gamma], and 
endrin), in soil at concentrations above RI screening levels (AMEC, 2012b). PAHs are likely 
derived from asphalt material disposed at the site, elevated metals may be derived from 
construction debris as well as fill soil and rock, and the pesticides from debris disposed at the 
site or in soil that had been exposed to pesticide surface application and later buried during site 
filling events. The primary transport mechanism for these contaminants would be from 1) site 
grading and filling activities, 2) down slope movement, and 3) transport of suspended solids in 
water infiltrating through the soil, as well as down slope as sheet wash.  

Analytical results for potential chemicals of concern detected in samples from the debris fill are 
illustrated on Figure 2-1.  The extent of the debris fill as interpreted from test pit and soil boring 
logs and mapping of surface debris covers an approximate 0.7 acre area as shown on Figure 
3-1 and extends to depths up to approximately 12.5 feet bgs. The distribution of chemicals in 
soil exceeding RI screening levels indicates that the debris fill is inhomogeneous with respect to 
chemical constituents (AMEC, 2012b).  

There are no known or expected impacts to groundwater from contaminants in the Debris Fill 
Area. Groundwater has not been encountered in test pits excavated or soil borings drilled at the 
site and the chemicals present in soil above screening levels are not highly soluble and have 
low potential to migrate to groundwater.  

3.3 RISK EVALUATION AND IDENTIFICATION OF COCS 
3.3.1 PCOCs from the RI Summary Report 

In the RI Summary Report, chemicals detected in soil were identified as PCOCs based on 
comparison of calculated exposure point concentrations (EPCs)2 to conservative RI screening 
levels (AMEC, 2012b). The RI screening levels were the most stringent of ecological special-
status species and Presidio-wide residential preliminary remediation goals (PRGs) from the 
Cleanup Level Document (EKI, 2002, Revised 2006) and Technical Memorandum, Updated 
Human Health Preliminary Remediation Goals for Carcinogenic Polynuclear Aromatic 
Hydrocarbons in Soil, Presidio of San Francisco, California (AMEC, 2011). For metals, if the 
most stringent of residential and ecological status PRGs were less than the background level for 
native soil at the site, then the background level was used as the screening level.3

Based on the RI screening evaluation, no PCOCs were identified in native soil in the Debris Fill 
Area. The following chemicals were identified as PCOCs in debris fill at the Debris Fill Area: 

   

• Copper  

• Lead 

• Silver 

• Zinc 

• 4,4’-dichlorodiphenyl-trichloroethane (4,4’-DDT) 

• Chlordane  
                                                 
2 In the RI Summary Report, EPCs were calculated for samples collected from all depths. 
3 In the RI Summary Report, metals data were screened against the higher of Colma or serpentinite background 
threshold levels because both soil types exist at the Site and a receptor would be exposed to the chemical signatures 
of both soil types. 



Feasibility Study and Remedial Action Plan, BBDA 2 December 2012 
Presidio of San Francisco Draft 
AMEC Project No. OD12163020.03.034 PS64285_FS/RAP - BBDA 2 

 3-3 

• Benzo(a)pyrene.  

Table 3-1 provides a statistical summary of maximum detected concentrations, EPCs, and RI 
screening levels for PCOCs in the Debris Fill Area. Of these PCOCs, only the EPC for 
benzo(a)pyrene exceeded the screening level for human health based on a concentration 
associated with a cancer risk level of one-in-one-million (1.E-06) for a residential receptor. 
Benzo(a)pyrene did not exceed RI ecological screening levels; therefore, it was not identified as 
an ecological PCOC. The other six chemicals were identified as PCOCs in debris fill because 
they were detected at levels exceeding the most stringent of applicable ecological screening 
levels. It is noted that lead is not a human health PCOC because the calculated EPC of 200 
mg/kg did not exceed lead PRGs for human health including a site-specific recreational PRG of 
306 mg/kg calculated using DTSC Leadspread 8 (Appendix B). 

In the following sections (Sections 3.3.3 and 3.3.4), PCOCs are evaluated to assess if they are 
present in soil at BBDA 2 at concentrations that pose potential risk to human and ecological 
receptors based on current and planned site use. Chemicals that pose a potential risk to human 
or ecological receptors at BBDA 2 are selected as COCs in soil for BBDA 2.  

3.3.2 Potential Site Receptors and Exposure Pathways  

In the RI Summary Report, a Conceptual Site Model (CSM) was developed to identify 
contaminant transport and human and ecological exposure pathways based on planned site use 
(NPS, 1994). Potential human receptors and exposure pathways are illustrated on Figure 3-2. 
The current and planned land use of BBDA 2 is recreational; specifically, the use of the 260-foot 
section of the Coastal Trail that traverses the site for hiking, running, bird watching, etc. Based 
on discussions with the NPS and the Conservancy, the area north and east of the Debris Fill 
Area and west of Battery Godfrey, will no longer be used for parking. There are conceptual 
plans to restore earthworks west of Battery Godfrey which would involve placement of soil over 
the existing parking surface. Although a design has not been prepared, there are also 
conceptual plans for an overlook that will serve as an informal gathering place and possibly, a 
picnic area in the vicinity of the BBDA 2 Debris Fill Area. At this time, the location of the 
overlook and picnic area relative to the BBDA 2 Debris Fill Area is not known. 

Site restoration work and maintenance is expected to be performed by NPS and Conservancy 
staff and volunteer workers. Outdoor work by NPS and Conservancy staff, volunteer 
coordinators, and volunteers is expected to consist of planting, inspecting, and maintaining 
vegetation, and building and maintaining fences and trails. Thus, human receptors identified in 
the CSM are: 1) recreational visitors and 2) site workers (volunteers and volunteer coordinators) 
performing trail construction, maintenance, and habitat restoration and management work. 

Site workers will have direct contact with soil during site restoration work and maintenance at 
the site. Chemicals present in soil may be absorbed through the following direct exposure 
pathways: inadvertent soil ingestion and dermal contact with soil during site activities (e.g., 
hiking, planting, and maintaining vegetation). Inhalation of non-volatile contaminants on soil 
particulates is not considered to be a significant exposure pathway because it accounts for only 
1 to 2 percent of total exposure to contaminants (EKI, 2002, Revised 2006). It is noted that the 
Debris Fill Area is located west of the trail on the slope west of the batteries (Figure 1-2). Based 
on the GMPA (NPS, 1994), in the future, in native habitat areas recreational visitors will be 
restricted to trail areas to protect native species. Based on conceptual plans to construct an 
overlook and picnic area in the vicinity of BBDA 2, there is a possibility that a future recreational 
receptor may be exposed to soil in the Debris Fill Area.  
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Potential ecological receptors and exposure pathways are illustrated on Figure 3-3. The site and 
vicinity is planned to be restored and maintained as natural open space, native plant, and 
historic forest habitat (Trust and NPS, 2001). Based on these planned uses, potential ecological 
receptors include plants, soil invertebrates, omnivorous mammals, insectivorous and 
carnivorous birds and mammals, and herbivorous birds and mammals.  

3.3.3 Human Health Risk Evaluation 

This risk evaluation characterizes potential human cancer risks from the human health PCOC, 
benzo(a)pyrene (BaP), and calculated benzo(a)pyrene potency equivalent concentrations (BaP 
PEQs).4

Estimated cancer risks from exposure to benzo(a)pyrene and calculated BaP PEQs in debris fill 
were calculated for recreational receptors and for site workers by: 

  Non-cancer human health hazards are not evaluated because there are no Presidio 
non-carcinogenic risk-based PRGs for PAHs (Table 3-2).  

1. Calculating EPCs5

• Recreational Receptors – 0 to 2 feet bgs.  
 
Additionally, because contaminants in the Debris Fill Area appear to be 
heterogeneous, EPCs were calculated for fill samples collected from 0 to 10 feet 
bgs and all depths sampled. Furthermore, EPCs were separately calculated for 
samples collected from the bluff top and slope areas of the Debris Fill Area. 
Based on site topography, it is unlikely that recreational receptors will spend time 
on the steep slopes west of the magazines; therefore, EPCs for chemicals 
detected in samples from the bluff top would be more representative of 
recreational exposures.  
 
The conservative Presidio-wide recreational PRG (EKI, 2002, Revised 2006) was 
used to estimate human health risks at BBDA 2, rather than the site-specific soil 
target level developed for trail users at BBDA 1 (AMEC, 2012c) because the 
specifics of future recreational improvements at BBDA 2 have not been 
developed to the same extent as for BBDA 1A.  Although future site use at 
BBDA 2 will remain recreational, the locations of trails and gathering places such 
as picnic tables and overlooks have not been finalized. As a conservative 
measure, the Trust, in consultation with NPS and DTSC, adopted the human 
health exposure assumptions used to determine the Presidio-wide recreational 
PRGs outlined in the 2002 Cleanup Level Document (EKI, 2002, Revised 2006). 
The Presidio-wide recreational PRGs were developed to be protective of all 
recreational uses, and as such, reflect very conservative assumptions about the 
exposure of individuals to site soils. The Presidio-wide recreational exposure 
scenario was based on a full day of exposure at a playing field (the soil 
adherence factor is based on that of a rugby player). Accordingly, the Presidio-

 for debris fill based on analytical results for samples collected 
from depths at which human receptors are likely to be exposed. These depths 
include the following: 

                                                 
4 The BaP PEQ represents a weighted sum of the carcinogenic PAHs (cPAHs) relative to benzo(a)pyrene, considered 
to be the most potent of the cPAH compounds. Table A-2, Appendix A presents BaP PEQ calculations.  
5 EPCs were calculated using ProUCL Version 4.1.00. The EPC is the 95% Upper Confidence Limit (UCL) on the 
mean or the maximum detected concentration, whichever is lower. The ProUCL output are presented in Attachment 
A. 
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wide recreational PRG would be protective of any future recreational uses at the 
site.  

• Site Workers – 0 to 10 feet bgs and all depths.  
2. Dividing the calculated EPCs by Presidio-wide recreational PRGs (0.11 mg/kg) and 

Presidio-wide commercial PRGs for site workers (0.38 mg/kg) (EKI, 2002; Revised 
2006).   

3. Multiplying the resultant quotient by 1.E-06.  

Table 3-3 presents calculated EPCs, applicable PRGs, and estimated human health risks for 
recreational receptors and site workers. It is noted that the EPCs were calculated and risk 
estimated for samples collected from 0-2 feet (for recreational exposure), 0-10 feet (for site 
workers), and all depths (representative of the full range of contaminant concentrations in the 
fill). Separate EPCs were calculated and risks estimated for fill soil collected all depths from the 
bluff top and slopes at the Debris Fill Area. Estimated human health risks at BBDA 2 for these 
depth intervals and areas are as follows: 

 
Estimated Cancer Risks 

  Benzo(a)pyrene BaP PEQ 
Site Worker     
Presidio-wide Commercial Worker  

   0-10 feet bgs  1.E-06  2.E-06 
All Depths (0-11.5 ft bgs)  1.E-06  2.E-06 
Recreational Receptor     
Presidio-wide Recreational Receptor 

  0-2 feet bgs 3.E-06 4.E-06 
0-10 feet bgs 4.E-06 6.E-06 
All Depths (0-11.5 ft bgs) 4.E-06 5.E-06 
Bluff top 2.E-06 7.E-06 
Slope 4.E-06 5.E-06 

These estimated cancer risks are at the low end of the United States Environmental Protection 
Agency’s (EPA’s) risk management range of 1.E-06 to 1.E-04 and above the California 
Environmental Protection Agency Department of Toxic Substances Control’s (DTSC’s) point of 
departure for risk management of 1.E-06.  

3.3.4 Ecological Risk Evaluation 

Potential ecological risks from exposure to ecological PCOCs in fill soil at the Debris Fill Area 
were evaluated by:  

1. Calculating EPCs for ecological PCOCs in fill soil at the Debris Fill Area based on 
analytical results for samples collected from depths at which ecological receptors are 
likely to be exposed (0 to 3 feet bgs). Additionally, because contaminants in the 
Debris Fill Area appear to be heterogeneous, EPCs were calculated for fill soil 
samples collected from all depths. 

2. Comparing the calculated EPCs for 0-3 ft and all depths to ecological PRGs from the 
Presidio-Wide Cleanup Level Document (EKI, 2002, Revised 2006). Ecological buffer 
zone PRGs apply where open space landscaped area is planned and ecological 
special status PRGs apply in native plant habitat portions of the site. 
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3. If the EPCs exceeded ecological PRGs, comparing the calculated EPCs to 
background threshold levels from the Presidio-Wide Cleanup Level Document 
(EKI, 2002, Revised 2006). 

Table 3-4 provides calculated EPCs, ecological special-status and buffer zone PRGs, and metal 
background threshold levels for BBDA 2 ecological PCOCs. Comparison of EPCs to ecological 
PRGs and metals background threshold levels indicates the following: 

• Copper – EPCs of 96 mg/kg for 0-3 feet and 94 mg/kg for all depths are greater than 
the special status PRG of 30 mg/kg but are below the buffer zone PRG of 120 
mg/kg. The EPCs fall within the range of species-specific PRGs for plants and soil 
fauna (50 to 400 mg/kg) and the American robin (30 to 200 mg/kg). The EPCs are 
greater than the background level for Colma soil of 49 mg/kg, but are only slightly 
greater than the background level for serpentinite soil of 85 mg/kg.  

• Lead – EPCs of 171 mg/kg for 0-3 feet and 200 mg/kg for all depths exceeds the 
special-status PRG of 160 mg/kg and is below the buffer zone PRG of 300 mg/kg. 
The EPCs fall within the species-specific PRG range for plants and soil fauna (160 to 
300 mg/kg). The EPCs are also greater than background levels for serpentinite and 
Colma soils of 66 and 8 mg/kg, respectively.  

• Silver – the EPC of 1.2 mg/kg for 0-3 feet bgs is less than the special status and 
buffer zone PRG of 2 mg/kg; however the EPC of 6 mg/kg for all depths exceeds 
background and ecological PRGs. The EPC for all depths exceeds the species-
specific PRG for plants and soil fauna (2 mg/kg) and is at the lower end of the 
species-specific range of PRGs for the American robin (6 to 144 mg/kg). 

• Zinc – EPCs of 207 mg/kg for 0-3 feet bgs and 232 mg/kg for all depths are greater 
than the special status and buffer zone PRGs of 4 and 50 mg/kg, respectively. The 
EPCs fall within the species-specific PRG range for plants and soil fauna (50 to 864 
mg/kg) and are greater than the species-specific range of PRGs for the American 
robin (4 to 97 mg/kg). The EPCs are also greater than background levels for 
serpentinite and Colma soils of 160 and 60 mg/kg, respectively.  

• 4,4’-DDT – the EPC of 0.0074 mg/kg for 0-3 feet bgs is less than the special status 
and buffer zone PRGs of 0.0082 and 0.53 mg/kg, respectively; however the EPC of 
0.0224 mg/kg for all depths exceeds the special status PRG and is specifically within 
the species-specific range of PRGs for the American robin (0.008 to 2 mg/kg).  

• Chlordane – the EPC of 0.0090 mg/kg is equal to the special status PRG of 0.009 
mg/kg and is below the buffer zone PRG of 0.04 mg/kg. However the EPC of 0.020 
mg/kg for all depths exceeds the ecological special status PRG and is within the 
species-specific range of PRGs for the American robin (0.009 to 0.071 mg/kg) 

Based on evaluation of fill soil samples collected from all depths, four metals (copper, lead, 
silver, and zinc) and two pesticides (4,4’-DDT and chlordane) are present in soil at levels that 
pose potential risk to ecological receptors in special status species zones at BBDA 2. The 
ecological special status PRGs only apply in native plant areas of the site. Zinc and silver are 
the only PCOCs that pose a potential risk to ecological receptors in buffer zone areas. The 
buffer zone represents open space, landscaped areas of the site. 

3.3.4 Soil COCs at BBDA 2 

Based on the risk evaluation, the following COCs have been identified for soil at BBDA 2: 
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• COCs Presenting a Potential Human Health Risk

• 

: Benzo(a)pyrene was identified as 
a human health COC. The estimated cancer risk for site workers based on the BaP 
PEQ is 2.E-06. For recreational receptors, higher estimated risks for BaP PEQ 
(6.E-06) were associated with the 0 to 10 foot depth interval. Comparison of the risks 
from benzo(a)pyrene concentrations in debris fill on the bluff top to the slope 
indicates that the estimated risk was slightly lower in the bluff area (2.E-06) 
compared to the slope (4.E-06), but for the BaP PEQ, estimated risks were higher for 
the bluff area (7.E-06) compared to the slope (5.E-06).  

COCs Presenting a Potential Ecological Risk: Four metals (copper, lead, silver, and 
zinc) and two pesticides (4,4’-DDT and chlordane) are present in the debris fill at 
levels that pose potential risk to ecological receptors in areas designated as special 
status species zones at BBDA 2 (native plant zones) and have been identified as site 
COCs. Of these, only zinc and silver pose a potential risk to ecological receptors in 
ecological buffer zones (open landscaped areas) at BBDA 2. It is noted that the EPC 
for copper just exceeds background and the EPC for lead just exceeds the ecological 
special status species level.  
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4.0 REMEDIAL ACTION OBJECTIVES 

CERCLA requires that remedial measures be protective of human health and the environment. 
CERCLA guidance also states that remedial action objectives (RAOs) for protection of human 
receptors should include criteria for COC concentration levels and exposure routes. RAOs have 
been developed for BBDA 2 based on current and planned land use. The following sections 
describe current and planned land use, specify cleanup objectives, and identify RAOs for 
BBDA 2.  

4.1 PLANNED LAND USE 

The site is located in the Coastal Bluffs Planning Area within Area A of the Presidio; and is 
therefore subject to land uses identified in the GMPA (NPS, 1994). Current and planned land 
use at the site and vicinity is recreational. The site is primarily vegetated by non-native invasive 
plant species. There are cypress trees east of the Debris Fill Area that are part of the Historic 
Forest Zone. A 260-foot section of the Coastal Trail which is used recreationally for hiking, 
running, bird watching, etc. is located east of the Debris Fill Area. Under the GMPA, in the future 
visitor access in native habitat areas will be confined to developed trails to protect native 
species. Based on discussions with the NPS and the Conservancy there are conceptual plans 
to restore earthworks west of Battery Godfrey and construct an overlook and possibly, a picnic 
area in the vicinity of the BBDA 2 Debris Fill Area.  

Vegetation at the site is managed in accordance with the VMP and Environmental Assessment 
for the Presidio of San Francisco (Trust and NPS, 2001). As shown in the VMP, the western 
portion of BBDA 2 is planned to be managed as native plant habit and the eastern portion of the 
site as Landscape Vegetation Zone.  

On September 5, 2012, the US Fish and Wildlife Service published a final rule listing Franciscan 
manzanita (Arctostaphylos franciscana) as endangered and announced a proposal to designate 
over 300 acres in San Francisco as critical habitat, including the Baker Beach bluffs. BBDA 2 
falls within areas proposed for designation. The comment period on the proposed designation 
runs until November 5, 2012, after which the USFWS will consider the comments and make a 
determination on its proposed action.  

4.2 PRESIDIO-WIDE CLEANUP OBJECTIVES 

In the Cleanup Level Document (EKI, 2002, Revised 2006), the Trust developed PRGs for 
contaminants detected in various media at the Presidio, based on protection of human health 
and ecological receptors. Human health PRGs for soil were developed for residential, 
recreational, and commercial/industrial receptors. These PRGs were set at the lower of two 
calculated values: the concentration associated with a target cancer risk level of 1.E-06 and the 
concentration associated with a target non-cancer hazard index of one or unity. Ecological 
PRGs were also developed for two separate habitat areas 1) ecological special-status species 
zone – corresponding to areas that are currently or planned to be native species habitat or 
historic forest and 2) ecological buffer zone – corresponding to landscaped areas. The Cleanup 
Level Document also provides metals background threshold levels for four of the common soil 
types occurring at the Presidio (serpentinite, Beach Dune Sand, Colma Formation, and 
chert/shale).6

                                                 
6 It i s noted that i mplementation of  r emedial act ions may r esult i n individual s oil s amples that e xceed m etals 
background l evels but no netheless may be nat urally occurring. I n t hese i nstances, t he Trust m ay o btain ap proval 
from the DTSC to modify the cleanup level. 
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The Cleanup Level Document outlines procedures to identify which specific PRGs are 
applicable to a given contaminant release site based on site-specific considerations including 
future site land use.  

Since 2002, the Trust has issued several updates to the Cleanup Level Document in response 
to identification of new PCOCs, changes in regulatory levels, and updated guidance regarding 
calculation of risk. The most recent of these updates, prepared in September 2011, provides 
updated PRGs for carcinogenic PAHs in soil based on current federal and state cancer slope 
factors for benzo(a)pyrene (AMEC, 2011); Table 4-1 provides a summary of the PRGs 
developed for carcinogenic PAHs in the 2002 Cleanup Level Document (EKI, 2002, Revised 
2006) and the 2011 Update to the Cleanup Level Document (AMEC, 2011). 

4.3 BBDA 2 CLEANUP LEVELS 

The following cleanup levels are adopted for COCs in soil at BBDA 2: 

• Protection of Human Health – Recreational Users, Volunteers, and Volunteer 
Coordinators: As discussed in Section 3.3.4, benzo(a)pyrene (BaP) is the only COC 
at BBDA 2 that is present at concentrations that pose a potential risk to human 
health. Presidio-wide residential, recreational, and residential PRGs for BaP and 
other PAHs are presented in Table 4-1. Based on current and future site land use, 
PRGs for recreational and commercial workers are applicable to BBDA 2. Because 
PRGs for recreational receptors are more stringent than those for commercial 
workers, soil PRGs for recreational receptors will drive cleanup of BaP and other 
PAHs at the site and are selected as site cleanup levels. Table 4-1 also provides 
residential PRGs for soil based on target cancer risks of 1.E-05 and 1.E-04. As 
shown on this table, the recreational soil PRG is lower than the residential PRG 
based on cancer risks of 1.E-05; which is within the EPA’s risk management range. 
Therefore, the recreational soil PRGs are also protective of hypothetical residential 
receptors. Accordingly, no land use control limiting residential or other sensitive use 
of the site would be necessary following cleanup of BaP and other PAHs to 
recreational PRGs.  
The Trust has also developed a site-specific recreational PRG for lead using DTSC’s 
LeadSpread 8 model. The LeadSpread 8 model output is presented in Appendix B. 
The site-specific recreational PRG for lead is 306 mg/kg, which is: 

o Less than the Presidio-wide recreational human health PRG of 500 mg/kg, 

o Roughly equal to the ecological buffer zone PRG of 300 mg/kg, and  

o Greater than the ecological special status PRG of 160 mg/kg.  

• Protection of Ecological Receptors – Special Status Species Ecological 
Receptors: Because the Debris Fill Area is primarily located in the special status 
species zone (Figure 1-2), ecological special status species cleanup levels have 
been adopted as cleanup levels for the site.  

• Soil Lithology – Serpentinite and Colma Formation Soil: The higher of Colma or 
serpentinite background levels were selected to represent metals background 
because both soil types exist at BBDA 2 and a receptor will be exposed to both soil 
types. 

Table 4-2 presents BBDA 2 cleanup levels for site COCs. For metals, if the ecological special 
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status species cleanup level is less than the background level, the background threshold level 
was selected as the BBDA 2 cleanup level.  

4.4 REMEDIAL ACTION OBJECTIVES 

Considering the current and planned future land use and the cleanup objectives described 
above, the RAOs for BBDA 2 are:  

• Protection of human health and the environment consistent with the intended future 
land use   

• Protection of water quality and ecological resources 

• Preference for permanent (“clean closure”) remedies whenever practicable, cost-
effective, and consistent with planned land use. 
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5.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

In accordance with Section 121(d)(1) of CERCLA (42 USC Section 9621[d]), remedial actions 
performed under CERCLA must achieve a level of cleanup and control of hazardous 
substances, pollutants, or contaminants that assures protection of human health and the 
environment. Additionally, remedial actions that propose to leave hazardous substances onsite 
must meet the substantive requirements of federal environmental laws or more stringent state 
environmental and facility siting laws, referred to as ARARs.  

ARARs fall into three general categories: chemical-specific, action-specific, and location-
specific, as follows:  

• Chemical-specific ARARs are health-based or risk-based concentration limits that 
are established for a specific chemical in a specific medium (typically groundwater, 
soil, surface water, or air). Chemical-specific ARARs represent the acceptable 
amount of concentration of a chemical that may be found in, or discharged to, the 
ambient environment. These criteria have been developed to protect potential 
receptors from adverse health effects from hazardous substances. 

• Action-specific ARARs are activity- or technology-based requirements that establish 
how to perform a specific action. These ARARs either restrict or direct specific types 
of remedial or waste management activities.  

• Location-specific ARARs are requirements that either restrict or direct certain 
activities, based solely on their location. 

Chemical-specific ARARs are the primary criteria used to establish cleanup levels, while action- 
and location-specific ARARs are used to identify and evaluate remedial action alternatives.  

ARARs can be further categorized as either federal or state ARARs. State regulations are 
ARARs only if they are more stringent than federal requirements. In addition to promulgated 
laws and regulations, federal, state, and local agencies develop various guidance documents, 
criteria, and advisories; e.g., to be considered requirements (TBCs) that can provide useful 
information or procedures. There may also be local permitting requirements and ordinances that 
need to be complied with when performing remedial actions. 

ARARs and TBCs for BBDA 2 are presented in Table 5-1.  
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6.0 IDENTIFICATION AND SCREENING OF REMEDIAL ALTERNATIVES  

The goal of the remedial selection process under CERCLA is to develop and select remedial 
alternatives that protect human health and the environment, maintain protection over time, and 
minimize untreated waste (EPA 40 CFR 300.430(a)(1)(I)). Identifying and screening potential 
suitable technologies is the first step in the process of developing remedial alternatives. 
Technologies that pass the screening process are then retained and used to develop remedial 
alternatives.  

Screening of remedial alternatives consisted of evaluating each alternative according to three 
criteria and assigning a relative ranking to each alternative based on the evaluation. The three 
criteria consist of the following: 

• Effectiveness: Effectiveness is the degree to which an alternative meets RAOs;  
more specifically, the alternative’s effectiveness at providing long-term and short-
term protection of human health and the environment, minimizing residual risk, 
providing adequate and reliable controls for long-term management, complying with 
ARARs, and achieving protection of human health and the environment in the most 
efficient manner possible.  

• Implementability: Implementability is the technical, practical, and administrative 
feasibility of applying an alternative. For example, alternatives that require 
equipment, specialists, or facilities that are unavailable may not be implementable 
and would be eliminated from further consideration. 

• Cost: Costs of construction, long-term monitoring, and maintenance are considered. 
Costs are assigned based on a conceptual level of design and assumptions for 
unknown conditions are applied consistently among all alternatives. Capital costs 
and O&M or monitoring and maintenance costs are estimated, along with the net 
present value (NPV) associated with long-term costs. Capital costs include factored 
and contingency costs. A component of the cost evaluation is to ascertain the level of 
effectiveness and implementability for the cost expended. Alternatives providing 
equal or less effectiveness and implementability for a greater cost than another 
alternative that provides equal or greater effectiveness may be eliminated from 
further consideration. 

6.1 TECHNOLOGY SCREENING  

BBDA 2 debris fill is considered to contain chemicals that represent a low-level threat to human 
health and the environment. The debris fill at BBDA 2 can be reliably contained. At BBDA 2, a 
low-level threat is posed by PAHs, pesticides, and metals within the debris fill that generally 
exhibit limited mobility in the environment. The EPA has established presumptive remedies that 
apply to sites with low-level threat wastes. Presumptive remedies were developed to streamline 
the remedy selection process by narrowing the universe of technologies and alternatives that 
must be considered. In addition, the use of presumptive remedies is expected to promote 
consistency within diverse communities and responsible parties.  

An initial evaluation of remedial technologies and alternatives was previously conducted for 
BBDA 2 in Presidio Trust Revised Feasibility Study, Main Installation Sites, Presidio of San 
Francisco, California (Main Installation Sites FS; Erler & Kalinowski, Inc. [EKI], 2003). However, 
the final remedy selection for BBDA 2 was postponed pending additional investigations 
performed in 2005, 2006, and 2011 (AMEC, 2012b). The remedial technologies that were 
considered in the Main Installation Sites FS (EKI, 2003) are still valid for contaminants and the 
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volume of impacted soil associated with the Debris Fill Area at BBDA 2. These technologies 
include: 

• Land Use Control (LUC) and/or Engineered Controls that prohibit certain kinds of site 
uses, notifies potential owners or tenants of the presence of hazardous substances 
or other environmental concerns remaining onsite at concentrations that are not 
protective of all uses, or establishing procedures for subsurface soil disturbance;  

• Excavation, removal, and off-site disposal of wastes; 

• Containment using a cap or cover system. 
6.2 SOIL REMEDIAL UNIT 

The BBDA 2 soil remedial unit (RU) is comprised of debris fill that contains BaP at levels 
exceeding recreational and commercial human health PRGs, and metal and pesticide COCs at 
concentrations exceeding ecological special status PRGs. The soil RU covers an approximate 
0.7 acre area and extends to a maximum depth of 12.5 feet. The estimated extent of debris fill 
and areal limit of the soil RU is shown on Figure 3-1. Table 6-1 provides the estimated depth of 
debris fill at each sample location. 

6.3 DEVELOPMENT OF REMEDIAL ALTERNATIVES 

The following remedial alternatives were developed for evaluation. These alternatives are 
summarized in Table 6-2: 

• Alternative 1 – No Action 

• Alternative 2 – Land Use Controls 

• Alternative 3 – Excavation 

• Alternative 4 – Engineered Cover. 
6.3.1 Alternative 1 – No Action  

No remediation measures would be implemented under this alternative. As required by the NCP 
40 CFR 300.420(e)(6), this alternative is retained for analysis as a baseline for comparison with 
other alternatives.  

6.3.2 Alternative 2 – Land Use Controls 

This alternative includes a land use and engineered control to prohibit reuses of the site that 
would pose a risk to potential human receptors. Under this alternative, new fencing and signage 
would be installed and a recreational land use control would be implemented to limit visitor 
access to trails only. Maintenance workers and volunteers working in off-trail areas would be 
provided health & safety orientation and would use appropriate personal protective equipment 
(PPE) to reduce exposure to residual contaminants in soil. Engineering controls, including 
fencing and signage, would be maintained in conformance with an approved maintenance plan. 
This alternative would also include notification to present or future owners, tenants, 
maintenance workers, landscaping/planting crews, or other entities of the presence and location 
of the soil RU.  

6.3.3 Alternative 3 – Excavation 

This alternative consists of excavation, as practicable, characterization, transportation, and off-
site disposal of debris fill associated with the soil RU at a licensed landfill facility. If all of the soil 



Feasibility Study and Remedial Action Plan, BBDA 2 December 2012 
Presidio of San Francisco Draft 
AMEC Project No. OD12163020.03.034 PS64285_FS/RAP - BBDA 2 

 6-3 

RU cannot be excavated due to slope stability or for protection of cultural resources, a LUC 
would be implemented for debris fill left in place. As discussed in Section 3.0, existing human 
health risk is within the EPA’s risk management range under the residential scenario; therefore, 
the presence of residual debris fill would not create an unacceptable risk to human receptors 
and no land use controls would be required post-excavation. Figure 6-1 shows the area that 
would be subject to excavation. The estimated volume of the soil RU is approximately 6,700 
cubic yards (cy) of in-place material, estimated to be 8,710 cy with a 30% expansion factor. The 
excavated area would be backfilled with imported soil as necessary to stabilize slopes and 
structures, and the area would be re-vegetated in accordance with the VMP.  

6.3.4 Alternative 4 – Engineered Cover 

This alternative consists of placement of an engineered cover over the soil RU, implementation 
of a LUC, and long term monitoring and maintenance of the cover. Figure 6-2 shows the areas 
where a cover would be placed. A portion of debris fill near the edge of the bluff slope 
(approximately 400 cy) would be excavated and relocated prior to placement of engineered 
cover. The cover would comprise approximately two feet of imported clean fill soil (estimated at 
2,900 cy). The cover would be re-vegetated in accordance with the VMP and a long-term cover 
monitoring and maintenance plan would be implemented post-construction. 
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7.0 ANALYSIS OF ALTERNATIVES  

This section presents an analysis of the remedial alternatives for BBDA 2. The analysis consists 
of an assessment of individual alternatives against each of nine NCP evaluation criteria 
provided by the EPA, and a comparative analysis that focuses upon the relative performance of 
each alternative against those criteria (EPA, 1988). The criteria include two threshold criteria, 
six balancing criteria, and two modifying criteria. Balancing criteria are used to identify the 
preferred alternatives from those that meet the threshold criteria. Modifying criteria further shape 
the preferred alternatives by taking into account the concerns of state agencies and the public. 
Additional criteria provided by the state of California that were also considered for BBDA 2 are 
presented after the NCP criteria. 

7.1 EVALUATION CRITERIA  

The nine NCP evaluation criteria are presented below. 

Threshold Criteria 

• Overall Protection of Human Health and the Environment

• 

. This criterion addresses 
whether or not a remedy provides adequate protection and describes how risks 
posed through potential exposure pathways are eliminated, reduced, or controlled 
through treatment, engineering controls, or land use controls. 

Compliance with ARARs

Balancing Criteria 

. This criterion addresses whether or not a remedy meets 
applicable or relevant and appropriate Federal, State, and local environmental laws 
and regulations for BBDA 2 identified in Table 5-1. 

• Long-term effectiveness and permanence

• 

. This criterion considers the ability of a 
remedy to provide reliable protection of human health and the environment over time 
after cleanup levels have been achieved. 

Reduction of toxicity, mobility, or volume through treatment

• 

. This criterion reflects the 
preference for treatment of contaminants by evaluating the potential reduction of 
toxicity, mobility, or volume (TMV) of contaminants. 

Short-term effectiveness

• 

. This criterion evaluates the period of time needed to 
complete the remedy, and any negative impact on human health and the 
environment that may be posed during remedy construction and implementation, 
until cleanup standards are achieved. 

Implementability

• 

. This criterion refers to the practical, technical, and administrative 
feasibility of implementation of a remedy, including the availability of materials and 
services needed to implement an alternative. 

Cost. This criterion evaluates the capital and net present value (NPV) long term 
operation and maintenance (O&M), and monitoring and maintenance costs of each 
alternative, based on a conceptual level of design detail. Capital costs include 
factored and contingency costs. Typically, preliminary cost estimates for an FS/RAP 
are considered accurate within a range of 30 percent less to 50 percent more than 
the estimated cost. Some of the reasons for this range are the level of design detail 
at the FS/RAP stage, variability of construction materials, variability in construction 
costs over time, the complexity of developing site-specific design factors, and the 
sensitivity of construction costs to economic factors such as interest rates, inflation, 
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and materials costs.  

Modifying Criteria 

• State acceptance

• 

. This criterion indicates whether, based on its review of the 
information, applicable state regulatory agencies agree with the preferred alternative. 
DTSC acceptance will be evaluated during the comment period on this Draft 
FS/RAP.  

Community acceptance

Table 7-1 presents each retained alternative and evaluates how each alternative ranks against 
the threshold, balancing, and modifying criteria. A discussion of the detailed analysis of each 
alternative is presented below. 

. This criterion assesses whether community concerns have 
been addressed by the remedial action and whether the community has a remedial 
action preference. Community acceptance is being evaluated during the comment 
period on this Draft FS/RAP. A Responsiveness Summary will present and respond 
to public comments on this Draft FS/RAP.  

Additional State Criteria 

The state of California in California Health and Safety Code (HSC) Section 25356.1 also 
requires that alternatives be evaluated relative to the following six criteria: 

1. Health and safety risks posed by site conditions. 
2. The effect of COCs present on probable present and future uses of contaminated or 

threatened resources. 
3. The effect on available groundwater resources for present, future, and probable 

beneficial uses. Treatment that reduces the TMV of contaminants as opposed to 
alternatives that use off-site transport and disposal are preferred. 

4. Site-specific conditions (potential for off-site migration) and existing contaminant 
background levels. 

5. Cost-effectiveness, considering the short-term and long-term costs of the remedial 
action and whether deferral of a remedial action could result in a cost increase or 
hazard increase to human health or the environment. 

6. The potential environmental impacts of the remedial alternative such as land 
disposal of contaminated material versus treatment to remove or reduce its TMV or 
prior to disposal. 

Because the six HSC criteria are similar to and covered under the nine NCP criteria, the 
detailed analysis presented in this Revised FS/RAP consider the NCP and HSC criteria 
collectively.  

In addition to California’s HSC criteria, the DTSC has issued an Interim Advisory for Green 
Remediation (DTSC, 2009) to provide guidance on how sustainability and green remediation 
concepts can be incorporated into cleanup project elements, including treatment alternative 
selection and remedial design. The advisory presents a simple tool called the Green 
Remediation Evaluation Matrix (GREM) which can be used to perform qualitative comparisons 
of treatment alternatives. 

As part of the alternative evaluation process, a GREM was prepared for each alternative 
considered in this FS/RAP; the GREMs are presented in Appendix C. The GREM analyses are 
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presented primarily to show the relative impact to environmental stressors associated with 
implementation of each alternative, rather than for decision-making purposes. Based on DTSC 
guidance, the GREMs are not intended as primary evaluation criteria (threshold or balancing 
criteria), but are presented as additional criteria that may be considered. For example, the 
GREM may be considered to be a component of the Modifying Criteria for state acceptance, 
because the DTSC may be more likely to accept a “greener” remedial alternative. For the 
selected remedial alternative, the GREM will be further considered during the future remedial 
design to identify and potentially mitigate impacts to environmental stressors.  

A summary of the GREM analyses are further discussed under Modifying Criteria in the 
evaluation of alternatives provided in Table 7-1 and in the following sections.  

7.2 DISCUSSION OF ALTERNATIVES 

This section discusses the remedial alternatives for BBDA 2 based on their ability to meet the 
threshold criteria, balancing criteria, and modifying criteria. Table 7-1 presents the comparative 
analysis for the alternatives based on each of the evaluation criteria. Details regarding the cost 
estimate of each alternative are presented in Appendix D, and costs are summarized in Table 
D-1.  

7.2.1 Threshold Criteria 

Alternative 1 - No Action 

This alternative would not meet ARARs for protection of human health and the environment. 
Alternative 1 does not meet To-Be-Considered requirements (TBCs) regarding cleanup levels 
for protection of human health and sensitive ecological receptors because COCs are present in 
debris fill comprising the soil RU at concentrations exceeding human and ecological cleanup 
levels.  

Alternative 2 – Land Use Controls 

This alternative is expected to substantively comply with ARARs and is protective of human 
health. Land use control provides a moderate level of protection to human health by preventing 
human receptors from coming in contact with the soil RU. Fencing and signage would be 
installed to limit visitor access to trails. Maintenance workers and volunteers working at the site 
would be provided health and safety orientation and would use appropriate PPE to reduce 
exposure to residual contaminants in soil. This alternative also provides notification to land use 
planners of the presence of COCs in the soil RU at levels that pose risk to human health and 
ecological receptors, but does not take action to remove or reduce COC concentrations. This 
alternative is likely to achieve most RAOs and is effective in both the long and short term, but is 
not consistent with planned future land uses and restoration of the site. 

Alternative 3 – Excavation 

This alternative would comply with ARARs and is protective of human health and the 
environment based on planned human land use and habitat restoration. Removal of the soil RU, 
as practicable, provides the highest level of overall protection to human health and the 
environment because debris fill containing COCs at concentrations above human health and 
ecological cleanup levels would be removed from BBDA 2, as practicable, based on slope 
stability issues and protection of cultural resources. This alternative meets RAOs and is 
effective in the long term, but could result in some short-term impacts during implementation.  
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Alternative 4 - Engineered Cover 

This alternative would comply with ARARs and is protective of human health and the 
environment. Relocation of the portion of the soil RU near the bluff slope edge, placement of the 
engineered cover over the soil RU, long-term monitoring and maintenance of the cover, and 
implementing a LUC provides a high level of protection to human health and the environment. 
Placement of a physical barrier that separates potential human and ecological receptors from 
the soil RU, prohibiting reuses of the site that would pose a risk to potential human receptors, 
and notifying future land use planners/users of the presence of debris fill beneath the cover 
would provide a high level of protection to human health and the environment. This alternative 
would prevent direct contact with the soil RU and is compatible with intended land uses. 
Excavation and consolidation of the soil RU, grading, placement of a soil layer, and compacting 
the cover provides an increased level of protection for minimizing the potential contact with 
COCs and meets ARARs. This alternative incorporates long-term monitoring and maintenance 
of the cover so that the cover continues to perform as designed and meets RAOs. This 
alternative is effective in the long term through maintenance of the cover, but could result in 
some short-term impacts during implementation. 

Threshold Criteria Comparison  

Alternative 1 is protective of human health, but does not comply with ARARs and is not 
protective of the environment. Alternative 2 meets most ARARs, is protective of human health, 
but does not provide the highest level of environmental protection with respect to human health 
and sensitive ecological receptors. Alternatives 3 and 4 would meet ARARs and are protective 
of human health and the environment.  

7.2.2 Balancing Criteria  

Alternative 1 – No Action 

This alternative would not prevent long-term exposure to COCs in the soil RU or result in a 
reduction of TMV of contaminants at the site. This alternative would not prevent short-term 
exposure to site contaminants. No implementation is necessary under this alternative and there 
is no associated cost. 

Alternative 2 - Land Use Controls 

This alternative would prevent long-term exposure of human receptors to COCs in the debris fill 
and would provide notification of the presence and location of the soil RU so that appropriate 
staff can make informed decisions regarding future use of the site, including plans for habitat 
restoration. The LUCs would mitigate potential short- and long-term exposure to COCs 
associated with the soil RU. However, this alternative does not permanently remove or cover 
debris fill with COCs at concentrations exceeding cleanup levels. This alternative also does not 
reduce the TMV of contaminants at the site. This alternative would not be difficult to implement 
as it does not require that any action be taken except to implement the LUC. This alternative 
would have no short-term impacts during implementation, and would be easy to implement.  

The total estimated cost of $0.09 million associated with this alternative is higher than 
Alternative 1 (which has negligible cost), and significantly lower than Alternatives 3 and 4. The 
cost estimate is presented in Table D-2 of Appendix D; cost estimates for each of the 
alternatives are summarized in Table D-1. 
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Alternative 3 - Excavation 

This alternative would prevent long-term exposure to COCs associated with the soil RU. This 
alternative would not provide for the direct reduction of TMV of contaminants through treatment, 
but the debris fill would be removed from the site and transferred to an off-site facility that is 
designed to control and contain the waste generated by excavation. This alternative would be 
effective in the short-term, and would not require long-term monitoring and maintenance to 
maintain its effectiveness. However, because there is a potential short-term risk of slope 
rebound or cracking around excavated areas where the overburden weight is reduced, not all of 
the soil RU may be excavated. The potential for slope instability due to rebound or cracking will 
be assessed as part of pre-design geotechnical analyses. The excavation plan and final site 
grading plan would incorporate measures to reduce anticipated or potential instability. 

This alternative would be relatively difficult to implement as it requires excavation on and 
adjacent to historic structures and adjacent steep slopes. Construction work would require 
specialized equipment and fall protection measures. Implementation of this alternative would 
include removal of established vegetation with root systems that serve to stabilize soil. 
Excavation would require trucks to haul the excavated debris fill off-site, as well as equipment to 
excavate and transport debris fill to staging areas prior to off-site transport. Short-term impacts 
would occur during implementation. Excavation of the soil RU would impact ongoing use of the 
existing trail at the site and use of the beach below the site. Construction controls and 
monitoring for dust and other emissions would be required during excavation activities. There 
would also be traffic impacts due to the trucks required to transport debris fill off-site. Short-term 
impacts would occur over one construction season. Implementation of this alternative would 
result in disturbances including traffic, noise, dust, and increased risk of traffic-related death or 
injury from the trucks transporting and disposing of the excavated debris fill.  

The total estimated cost of $3.20 million associated with this alternative is much higher than 
Alternative 1 (negligible cost) and 2 (low cost), and has the same relative cost as Alternative 4. 
The cost estimate is presented in Table D-3 of Appendix D; cost estimates for each of the 
alternatives are summarized in Table D-1. 

Alternative 4 - Engineered Cover 

This alternative would prevent long-term exposure to COCs associated with the soil RU. This 
alternative would not provide for the direct reduction of TMV of contaminants through treatment, 
but debris fill would be contained beneath the cover. This alternative would be effective in the 
short-term, and monitoring and maintenance would be needed to maintain its effectiveness until 
vegetation is established.  

Because of its location along a bluff slope, it can be expected that there would be some erosion 
of cover material that would require replacement. This alternative would be relatively difficult to 
implement as it requires placement of cover material on and adjacent to historic structures and 
on adjacent steep slopes prone to erosion and mass wasting. Placement of additional soil as 
cover could affect overall slope stability. Potential effects would need to be evaluated as part of 
a pre-design geotechnical evaluation. Implementation of this alternative would include removal 
of established vegetation with root systems that serve to stabilize soil. Specialized equipment 
for working on steep slopes would be required for placement of the cover and slope stabilization 
measures or retaining structures would be constructed to maintain the integrity of the cover. The 
cover would also require monitoring and maintenance in the future.  

Importing soil to be placed as the cover would result in trucks accessing the site and adjacent 
staging areas. As feasible, local sources of soil would be used for the cover layer. There would 
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be short-term impacts during implementation. Construction controls and monitoring for dust and 
other emissions would be required during grading and placement of the cover. There would also 
be traffic impacts due to the number of trucks required to haul import soil and other construction 
materials to the site. Short-term impacts would occur over one construction season. 
Implementation of this alternative would result in disturbances including traffic, noise, dust, and 
increased risk of traffic-related death or injury from the trucks transporting import material.  

The total estimated cost of $3.21 million associated with this alternative is much higher than 
Alternatives 1 (negligible cost) and 2 (low cost), and has the same relative cost as Alternative 3. 
The cost estimate is presented in Table D-4 of Appendix D; cost estimates for each of the 
alternatives are summarized in Table D-1. 

Balancing Criteria Comparison  

Alternative 3 provides the highest degree of long-term effectiveness and permanence. 
Alternative 4 also provides long-term effectiveness through long-term maintenance and 
monitoring following remedial construction.  

Only Alternative 3 would provide for the direct reduction of TMV for excavated debris fill 
removed from the site and managed at an off-site landfill facility. 

Alternative 2 provides the highest degree of short-term effectiveness as implementation of a 
LUC could be completed within a relatively short time period. Alternatives 3 and 4 have a similar 
degree of short-term effectiveness, and can be completed within one construction season. For 
Alternatives 3 and 4 to be effective in the short-term, construction controls for dust, traffic, and 
air emissions would need to be implemented. In addition, because there is a potential short-term 
risk of slope rebound or cracking around excavated areas where the overburden weight is 
reduced during the removal of debris fill under Alternative 3, some portion of the soil RU may 
not be removed. Placement of additional soil as cover under Alternative 4 could also affect 
overall slope stability. The potential for slope instability will be assessed as part of pre-design 
geotechnical analyses and measures to reduce anticipated or potential instability will be 
incorporated into the remedial design. 

Alternatives 3 and 4 are similar with respect to implementability. Although Alternative 3 requires 
debris fill excavation and off-site disposal, implementation of Alternative 4 requires construction 
and long-term monitoring and maintenance of the cover.  

Cost estimates associated with implementation of each of the alternatives are presented in 
Appendix D, and summarized in Table D-1. There are negligible costs associated with 
Alternative 1. The estimated costs to implement Alternatives 2, 3, and 4 are $0.09 million for 
Alternative 2, $3.20 million for Alternative 3, and $3.21 million for Alternative 4. Alternatives 3 
and 44 have the same relative higher overall cost.  

7.2.3 Modifying Criteria  

Alternative 1 - No Action 

The GREM Analysis for this alternative is presented in Table C-1 of Appendix C. This alternative 
would meet most of the objectives of DTSC’s Green Remediation program due to the lack of 
substance release, physical disturbance, and resource depletion. However, because this 
alternative takes no action to address potential risks to sensitive ecological receptors, it would 
not likely be favored by the community. Community and state acceptance will be assessed after 
the FS/RAP review and comment period is complete.  
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Alternative 2 – Land Use Controls 

The GREM Analysis for this alternative is presented in Table C-2 of Appendix C. This alternative 
would meet most of the objectives of DTSC’s Green Remediation program due to the lack of 
substance release, physical disturbance, and resource depletion. However, because this 
alternative does not involve active remediation to address potential risks to sensitive ecological 
receptors, it would not likely be favored by the community. Community acceptance will be 
assessed after the FS/RAP review and comment period is complete. 

Alternative 3 - Excavation 

The GREM Analysis for this alternative is presented in Table C-3 of Appendix C. This alternative 
would not meet all of the objectives of DTSC’s Green Remediation program due to emissions 
from dust during construction, diesel particulate matter and other greenhouse gasses from 
vehicle exhaust, fossil fuel use, noise and traffic from haul trucks and construction equipment. 
However, because this alternative involves active remediation to address potential risks to 
human health and the environment it would likely to be acceptable to the state and the 
community. Community and state acceptance will be assessed after the FS/RAP review and 
comment period is complete. 

Alternative 4 - Engineered Cover 

The GREM Analysis for this alternative is presented in Table C-4 of Appendix C. This alternative 
would not meet all of the objectives of DTSC’s Green Remediation program due to emissions 
from dust during construction, diesel particulate matter and other greenhouse gasses from 
vehicle exhaust, fossil fuel use from haul trucks and construction equipment. This alternative 
involves a combination of containment and a LUC to address potential risks to human health 
and sensitive ecological receptors, and would likely be favored by the regulatory agencies and 
the community. Community and state acceptance will be assessed after the FS/RAP review and 
comment period is complete. 

Modifying Criteria Comparison  

With respect to the DTSC Green Remediation criteria, Alternative 4 ranks slightly higher than 
Alternative 3 because implementation of Alternative 3 would result in more traffic, noise, dust, 
and increased risk of traffic-related death or injury from the trucks transporting and disposing 
excavated debris fill off-site. Alternatives 1 and 2 do not involve active remediation to address 
potential risks to human health and sensitive ecological receptors, so those alternatives would 
not likely be favored by the community. Alternatives 3 and 4 involve active remediation to 
address potential risks to human health and sensitive ecological receptors and therefore, would 
likely to be acceptable to the state and the community. Community and state acceptance will be 
assessed after the FS/RAP review and comment period is complete.  

7.3 SELECTION OF THE PREFERRED ALTERNATIVE 

In considering the detailed analysis of alternatives presented above and summarized in Table 
7-1 as well as the screening and comparative analysis presented in this FS/RAP, the Trust has 
selected Alternative 3, Excavation, as the preferred alternative because it provides a high level 
of protection to human health and the environment; meets ARARs; is compatible with the 
proposed land use of BBDA 2; is implementable to construct; meets some green remediation 
criteria, does not require long-term maintenance and monitoring; and will likely result in the 
greatest benefit to human health and the environment.
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8.0 REMEDIAL ACTION PLAN  

Considering the screening and comparative analysis presented above, the Trust has selected 
Alternative 3 Excavation as the preferred alternative. This section presents how the selected 
alternative will be implemented. 

8.1 BASIS OF DESIGN  

Once the DTSC has approved a remedial action in the Final FS/RAP, a Remedial Design 
Implementation Plan (RDIP) will be developed for the selected remedy. The elements of the 
selected remedy are illustrated on Figure 6-1. 

This remedy entails excavation and offsite disposal of debris fill associated with the soil RU as 
practicable with respect to slope stability, protection of cultural resources, and other engineering 
issues. The excavation will continue until cleanup goals are attained or it is deemed 
impracticable in consultation with the DTSC. 

 Details of the remedial action will be developed in the RDIP and remedial design. Remedial 
construction activities associated with the proposed remedial action are anticipated to consist of 
the following: 

• Fencing will be installed around the work area. Trees will be removed and the 
excavation area will be cleared and grubbed.  

• Removal of an estimated 6,700 cy of in-place debris fill (8,710 cy with 30% 
expansion) associated with the soil RU. It is anticipated that the final volume of 
excavated material will be greater due to constructability issues and bulking of 
material once it is excavated. Figure 6-1 shows the extent of excavation and Table 
D-3 in Appendix D provides assumptions for the costs of the estimated excavation.  

• Characterization, transport, and disposal of excavated debris fill to permitted landfills. 
The Trust plans to dispose of Class I non-RCRA waste at ECDC Environmental, 
L.C., Salt Lake City, Utah (Operated by Waste Solutions Group), and Class II and 
Class III waste at Potrero Hills Landfill, Fairfield, California. If additional or alternate 
landfills are selected for off-site disposal after a contractor has been selected for the 
remedial action, the Trust will notify DTSC of the alternate landfill prior to transport of 
material offsite. 

• Confirmation sampling of the excavated area for site COCs. Details of the 
confirmation sampling approach will be developed in the RDIP. 

• Grading and backfilling of areas with clean soil material where required for slope 
stability and drainage.  

• Re-vegetation of the excavated area in accordance with the VMP.  

Backfill material that will be used will be soil imported from off-site. The potential backfill material 
will meet the following minimum requirements: 

• The potential fill material will be sampled at each fill source at a frequency and 
analytical suite consistent with DTSC guidance (DTSC, 2001); 

• The chemical constituent levels in the potential backfill soil shall be evaluated using 
site-specific cleanup levels identified in this FS/RAP to ensure that they do not pose 
a site risk to human health or the environment; 
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• The soil type for potential backfill material shall be compatible with site-specific 
restoration plans. 

The excavation area will be re-graded, imported clean fill placed, and erosion control measures 
installed to allow for proper drainage and reduce the potential for mass wasting. Erosion control 
measures are discussed in Appendix G. Details on these measures will be included in the Storm 
Water Pollution Prevention Plan (SWPPP) that will be prepared for BBDA 2.  

Construction activities will be coordinated with Presidio cultural and natural resources personnel 
to avoid and/or mitigate potential impacts to the site’s cultural and ecological resources. Specific 
information regarding the pre-construction activities, vegetation clearance, excavation, 
stockpiling, backfill placement, staging and disposal of excavated debris fill, haul roads, traffic 
control elements, air monitoring programs, dust and erosion control measures, and other details 
regarding the remedy will be set forth in the RDIP, design documents, and air monitoring plan, 
as necessary. Construction will be scheduled and best management practices (BMPs) will be 
followed during the remedial action to reduce emissions and minimize impacts to human health 
and the environment. Project control measures to be included in the BBDA 2 remedial action to 
minimize impacts on resources are described in Appendix G. The site will be restored in a 
manner that protects the site’s cultural features and re-vegetated following remedial activities in 
accordance with the VMP (NPS and Trust, 2001). Erosion control measures will be 
implemented until the vegetation is established. Specific plans containing the details of these 
measures will be submitted under a separate cover or included in the RDIP. 

By combining the above elements, the selected remedy will meet the RAOs and will protect 
potential receptors and the environment during the remediation process. 

8.2 REMEDY IMPLEMENTATION AND PROJECT CONTROLS  

Construction will be scheduled and BMPs will be followed during the remedial action to reduce 
erosion and the potential impact from vehicle emissions and minimize impacts to human health 
and the environment. Project control measures to be included in the BBDA 2 remedial action to 
minimize impacts on resources are identified in Appendix G, Table G-1. 

8.3 CALIFORNIA ENVIRONMENTAL QUALITY ACT  

In accordance with CEQA, DTSC has evaluated the potential environmental impacts of the 
proposed remedial alternative for BBDA 2 in an Initial Study (IS), and has prepared a Draft 
Negative Declaration for the remediation project. The scope of the IS includes consideration of 
potential impacts to traffic, transportation, air quality, noise, cultural resources, biological 
resources, and greenhouse gas emissions, among other topics. DTSC has found that although 
there will be limited minor and short-term impacts, implementation of the proposed remedial 
alternative will improve the overall environmental quality, and therefore would have no 
significant negative impact on the environment. The IS and Draft Negative Declaration which 
determined that the remedial action has no significant negative impact on the environment, are 
included in Appendix H of this Draft FS/RAP.  



Feasibility Study and Remedial Action Plan, BBDA 2 December 2012 
Presidio of San Francisco Draft 
AMEC Project No. OD12163020.03.034 PS64285_FS/RAP - BBDA 2 

 9-1 

9.0 REFERENCES 

AMEC Environment & Infrastructure, Inc. (AMEC), 2011. Technical Memorandum, Updated 
Human Health Preliminary Remediation Goals for Carcinogenic Polynuclear Aromatic 
Hydrocarbons in Soil, Presidio of San Francisco, California, September 26. 

_____, 2012a. Field Data Report, Data Gaps Investigation, Baker Beach Disturbed Area 2, 
Presidio of San Francisco, California. January.  

_____, 2012b. Remedial Investigation Summary Report, Baker Beach Disturbed Area 2, 
Presidio of San Francisco, California, May. 

_____, 2012c. Draft Feasibility Study/Remedial Action Plan (FS/RAP), Baker Beach Disturbed 
Area 1A, Presidio of San Francisco, San Francisco, California.  December. 

Dames & Moore, 1997. Final Remedial Investigation Report, Presidio Main Installation, Presidio 
of San Francisco. January. 

Department of Toxic Substances Control (DTSC), 1995. Remedial Action Plan Policy, Guidance 
Document No. EO095-007-PP. December 

DTSC, 1999. Consent Agreement Between the California Department of Toxic Substances 
Control, the Presidio Trust, and the U.S. Department of the Interior, National Park 
Service for the Remediation of Hazardous Substances at the Presidio of San Francisco. 
August. 

_____, 2001. Information Advisory, Clean Imported Fill Material. October. 

_____, 2009. Interim Advisory for Green Remediation. December. 

Erler & Kalinowski, Inc. (EKI), 2002. Development of Presidio-Wide Cleanup Levels for Soil, 
Sediment, Groundwater, and Surface Water, Presidio of San Francisco. October. 
Revised May 16, 2006. 

_____, 2003. Presidio Trust Revised Feasibility Study Report, Main Installation Sites, Presidio 
of San Francisco, California. March. 

MACTEC, 2006. Field Investigation Report, Baker Beach Disturbed Areas 1, 1A, 2, and 2A, 
Presidio of San Francisco, California. June 9. (includes URS, 2006) 

_____, 2007. Transmittal: Revised Figures and Tables, Potential Chemicals of Concern in Soil 
and Proposed Phase 2 Sampling Locations, Bluff Top and Frontal Slope Areas, Baker 
Beach Disturbed Areas and Merchant Road Fill Site, Presidio of San Francisco, 
California. April 26. 

Martini, 2009. Fort Scott Coastal Trail, Cultural Resources Report. February. 

National Park Service (NPS), 1994. Creating a Park for the 21st Century, from Military Post to 
National Park – Final General Management Plan Amendment, Presidio of San 
Francisco, Golden Gate National Park Recreation Area, California. Department of 
Interior. July.  

______, 1993. National Historic Landmark District Update, Contributing Resources List, Presidio 
of San Francisco, San Francisco, California. 

Presidio Trust, 2001. Community Relations Plan. June. 



Feasibility Study and Remedial Action Plan, BBDA 2 December 2012 
Presidio of San Francisco Draft 
AMEC Project No. OD12163020.03.034 PS64285_FS/RAP - BBDA 2 

 9-2 

Presidio Trust and National Parks Service (Trust and NPS), 1999. Memorandum of Agreement 
for Environmental Remediation of Presidio of San Francisco “Area A” Property. May.  

_____, 2001. Vegetation Management Plan and Environmental Assessment for the Presidio of 
San Francisco. May. 

URS Corporation (URS), 2006. Cultural Resource Baseline and Impact Assessment for the 
Baker Beach Disturbed Areas (BBDAs) 1, 1A, 2, and 2A Remedial Action. February. 

U.S. Army, Presidio Trust, and National Park Service (U.S. Army, Trust, and NPS), 1999. 
Memorandum of Agreement, Environmental Remediation at the Presidio of San 
Francisco. May. 

United States Environmental Protection Agency (EPA), 1988. Guidance for Conducting 
Remedial Investigations and Feasibility Studies Under CERCLA. EPA/540/G-89/004, 
OSWER Directive 9355.3-01. October. 



 

 

TABLES 



BBDA 2 FS/RAP
Presidio of San Francisco
AMEC Project No. OD12163020.03.034

December 2012

PS64285_Table 3-1

Summary of Soil Analytical Data
Human Health Soil Target 

Level/PRGs

Residential Recreational Special-Status 
Species Buffer Zone Serpentinite 

Lithology
Colma 

Formation

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

All Depths 0-11.5 ft (Debris and No Debris Fill)
Inorganics
Copper 27 / 27 15 220 94 -- -- 30 120 85 49 85 Yes
Lead 27 / 27 5 330 200 400 500 160 300 66 7.5 160 Yes
Silver 25 / 27 0.034 14 6.0 360 870 2.0 2.0 1.7 1.0 2.0 Yes
Zinc 27 / 27 27 1200 232 22,000 52,000 4.0 50 160 60 160 Yes
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 20 / 25 0.0012 0.8 0.45 0.046 0.11 30 40 -- -- 0.046 Yes
Benzo(a)pyrene PEQ d 22 / 25 0.00234 1.082 0.60 0.046 0.11 30 40 -- -- 0.046 Yes
Organochlorine Pesticides
Total-Chlordane 6 / 23 0.00044 0.141 0.020 0.37 0.91 0.009 0.040 -- -- 0.009 Yes
4,4'-DDT 10 / 23 0.0018 0.15 0.022 1.4 3.5 0.008 0.53 -- -- 0.0082 Yes

0 - 2 feet (Debris and No Debris Fill) 
Inorganics
Copper 18 / 18 15 220 92 -- -- 30 120 85 49 85 Yes
Lead 18 / 18 5 330 126 400 500 160 300 66 7.5 160 Yes
Silver 16 / 18 0.034 1.65 1.0 360 870 2.0 2.0 1.7 1.0 2.0 No
Zinc 18 / 18 27 420 191 22,000 52,000 4.0 50 160 60 160 Yes
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 14 / 16 0.0012 0.80 0.36 0.046 0.11 30 40 -- -- 0.046 Yes
Benzo(a)pyrene PEQ d 15 / 16 0.00234 1.082 0.49 0.046 0.11 30 40 -- -- 0.046 Yes
Organochlorine Pesticides
Total-Chlordane 3 / 16 0.00105 0.00930 0.0090 0.37 0.91 0.009 0.040 -- -- 0.009 No
4,4'-DDT 5 / 16 0.0018 0.022 0.0066 1.4 3.5 0.008 0.53 -- -- 0.0082 No

0 - 3 feet (Debris and No Debris Fill) 
Inorganics
Copper 20 / 20 15 220 96 -- -- 30 120 85 49 85 Yes
Lead 20 / 20 5 330 171 400 500 160 300 66 7.5 160 Yes
Silver 18 / 20 0.034 2.1 1.2 360 870 2.0 2.0 1.7 1.0 2.0 No
Zinc 20 / 20 27 420 206 22,000 52,000 4.0 50 160 60 160 Yes
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 15 / 18 0.0012 0.80 0.33 0.046 0.11 30 40 -- -- 0.046 Yes
Benzo(a)pyrene PEQ d 17 / 18 0.00234 1.082 0.81 0.046 0.11 30 40 -- -- 0.046 Yes
Organochlorine Pesticides
Total-Chlordane 3 / 17 0.00105 0.00930 0.0090 0.37 0.91 0.009 0.040 -- -- 0.009 No
4,4'-DDT 6 / 17 0.0018 0.022 0.0074 1.4 3.5 0.008 0.53 -- -- 0.0082 No

Table 3-1. Summary of Potential Chemicals of Concern in Soil
Debris Fill Area, Baker Beach Disturbed Area 2

Detected Chemicals
Number 

of 
Samples 
Detected

/

Presidio-Wide Screening Levels b

Feasibilty Study/Remedial Action Plan
Presidio of San Francisco, California

RI Screening 
Level c

EPC Exceeds RI 
Screening Level 

and Chemical 
Selected as 

PCOC

Number of 
Samples 
Analyzed

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration

Exposure Point 
Concentration 

(EPC) a

Ecological PRGs Background Levels
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PS64285_Table 3-1

Summary of Soil Analytical Data
Human Health Soil Target 

Level/PRGs

Residential Recreational Special-Status 
Species Buffer Zone Serpentinite 

Lithology
Colma 

Formation

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Table 3-1. Summary of Potential Chemicals of Concern in Soil
Debris Fill Area, Baker Beach Disturbed Area 2

Detected Chemicals
Number 

of 
Samples 
Detected

/

Presidio-Wide Screening Levels b

Feasibilty Study/Remedial Action Plan
Presidio of San Francisco, California

RI Screening 
Level c

EPC Exceeds RI 
Screening Level 

and Chemical 
Selected as 

PCOC

Number of 
Samples 
Analyzed

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration

Exposure Point 
Concentration 

(EPC) a

Ecological PRGs Background Levels

0 - 10 feet (Debris and No Debris Fill) 
Inorganics
Copper 26 / 26 15 220 97 -- -- 30 120 85 49 85 Yes
Lead 26 / 26 5 330 214 400 500 160 300 66 7.5 160 Yes
Silver 24 / 26 0.034 14 6.2 360 870 2.0 2.0 1.7 1.0 2.0 Yes
Zinc 26 / 26 27 1200 241 22,000 52,000 4.0 50 160 60 160 Yes
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 19 / 24 0.0012 0.80 0.47 0.046 0.11 30 40 -- -- 0.046 Yes
Benzo(a)pyrene PEQ d 21 / 24 0.00234 1.082 0.62 0.046 0.11 30 40 -- -- 0.046 Yes
Organochlorine Pesticides
Total-Chlordane 6 / 22 0.00044 0.141 0.0210 0.37 0.91 0.009 0.040 -- -- 0.009 Yes
4,4'-DDT 10 / 22 0.0018 0.15 0.0234 1.4 3.5 0.008 0.53 -- -- 0.0082 Yes

Native/Disturbed Native Soil
Inorganics
Copper 20 / 20 15 50 NC -- -- 30 120 85 49 85 Max < SL
Lead 20 / 20 0.28 57 NC 400 500 160 300 66 7.5 160 Max < SL
Silver 16 / 20 0.043 0.654 NC 360 870 2.0 2.0 1.7 1.0 2.0 Max < SL
Zinc 20 / 20 27 270 89 22,000 52,000 4.0 50 160 60 160 No
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 8 / 18 0.0012 0.068 0.018 0.046 0.11 30 40 -- -- 0.046 No
Benzo(a)pyrene PEQ NC / NC NC NC NC 0.046 0.11 30 40 -- -- 0.046 --
Organochlorine Pesticides
Total-Chlordane 3 / 17 0.00033 0.00064 NC 0.37 0.91 0.009 0.040 -- -- 0.009 Max < SL
4,4'-DDT 0 / 17 -- -- -- 1.4 3.5 0.008 0.53 -- -- 0.0082 --

0-10 ft Bluff Soil (Debris and No Debris Fill) e

Inorganics
Copper 18 / 18 15 220 120 -- -- 30 120 85 49 85 Yes
Lead 18 / 18 5 330 188 400 500 160 300 66 7.5 160 Yes
Silver 17 / 18 0.034 14 8.7 360 870 2.0 2.0 1.7 1.0 2.0 Yes
Zinc 18 / 18 27 1200 304 22,000 52,000 4.0 50 160 60 160 Yes
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 12 / 16 0.0012 0.8 0.27 0.046 0.11 30 40 -- -- 0.046 Yes
Benzo(a)pyrene PEQ 14 / 16 0.00234 1.082 0.77 0.046 0.11 30 40 -- -- 0.046 Yes
Organochlorine Pesticides
Total-Chlordane 4 / 14 0.00044 0.141 0.031 0.37 0.91 0.009 0.040 -- -- 0.009 Yes
4,4'-DDT 7 / 14 0.0018 0.15 0.037 1.4 3.5 0.008 0.53 -- -- 0.0082 No

Page 2 of 3
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Summary of Soil Analytical Data
Human Health Soil Target 

Level/PRGs

Residential Recreational Special-Status 
Species Buffer Zone Serpentinite 

Lithology
Colma 

Formation

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Table 3-1. Summary of Potential Chemicals of Concern in Soil
Debris Fill Area, Baker Beach Disturbed Area 2

Detected Chemicals
Number 

of 
Samples 
Detected

/

Presidio-Wide Screening Levels b

Feasibilty Study/Remedial Action Plan
Presidio of San Francisco, California

RI Screening 
Level c

EPC Exceeds RI 
Screening Level 

and Chemical 
Selected as 

PCOC

Number of 
Samples 
Analyzed

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration

Exposure Point 
Concentration 

(EPC) a

Ecological PRGs Background Levels

All Depths (0-2 ft) Slope Soil (Debris and No Debris Fill)  f

Inorganics
Copper 8 / 8 23 118 75 -- -- 30 120 85 49 85 No
Lead 8 / 8 20 210 151 400 500 160 300 66 7.5 160 No
Silver 7 / 8 0.058 1.65 1.6 360 870 2.0 2.0 1.7 1.0 2.0 No
Zinc 8 / 8 87 307 216 22,000 52,000 4.0 50 160 60 160 Yes
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 6 / 8 0.0029 0.54 0.39 0.046 0.11 30 40 -- -- 0.046 Yes
Benzo(a)pyrene PEQ 7 / 8 0.00494 0.685 0.50 0.046 0.11 30 40 -- -- 0.046 Yes
Organochlorine Pesticides
Total-Chlordane 2 / 8 0.00034 0.00930 0.0090 0.37 0.91 0.009 0.040 -- -- 0.009 No
4,4'-DDT 3 / 8 0.0019 0.022 0.012 1.4 3.5 0.008 0.53 -- -- 0.0082 Yes

Abbreviations:
-- = Not applicable/not available.
EPC = Exposure point concentration.
Max < SL = Maximum detected concentration did not exceed the screening level; no EPC was calculated
mg/kg = Milligrams per kilogram.
NC = Not calculated
UCL = Upper confidence limit on the mean

Notes:
Value shown in bold and italic  was the value used as the RI screening level.
All depths indicate samples from 0 to 11.5 feet below ground surface.
Footnotes:
a The EPC is the upper confidence limit calculated using the United States Environmental Protection Agency's (EPA) ProUCL Version 4.1.00.  For evaluation of human health 
risks, an EPC for the benzo(a)pyrene potency equivalent concentrations (BaP PEQ) was used to estimate cancer risk from cPAHs at the site.  
b Values from Presidio-Wide Cleanup Document (EKI, 2002 Revised May 16, 2006 ) and cleanup levels for carcinogenic PAHs from Updated Human Health Preliminary 
Remediation Goals for Carcinogenic Polynuclear Aromatic Hydrocarbons in Soil (AMEC, 2011 ).
c Based on the most stringent of Presidio ecological special status species PRGs, human health recreational PRGs, and site-specific recreational soil target levels.  For metals, if the detected concentration
is less than the if the ecological or human health PRG background threshold level, then the cleanup level is set at the higher of background levels for Colma formation and 
serpentinite soil because both soil types exist at the Site and a receptor would be exposed to the chemical signatures of both soil types
d The benzo(a)pyrene PEQ is the sum of the PEF adjusted values for each carcinogenic PAH. The PEF Adj was calculated by multiplying the laboratory result by the PEF.  For 
samples where at least one PAH compound was detected, a value equal to half of the detection limit was used as a surrogate value for non detect compounds.  For samples 
where all of the PAHs were not detected, the designated BaP PEQ was represented as the detection limit for BaP.
e Bluff samples: BB2SB102(0.0), BB2SB102(2.0), , BBD2TP106(2.0), BB2TP110(3.0), BB2TP110(4.0), BB2TP500[2.0], BB2TP501[0.5], BB2TP502[3.0], BB2TP502[9.5], BB2TP504[1.5], BB2TP504[5.5], BB2TP514[3.5], BB2TP514[9.5], 
BB2TP515[1.0], BB2TP515[5.0], BB2SB519[0.0], BB2SB521[0.0], BB2TP503[1.5].
f Slope samples: BBSB06 (0 and 1.5 ft), BBSB08 (0 and 2.0 ft), BB2TP505[1.0], BB2TP506[1.0], BB2TP507[0.0], BB2TP508[0.5].  No deeper samples were collected from fill along the slope.
References:
AMEC Environmental & Infrastructure (AMEC), 2011.  Technical Memorandum, Updated Human Health Preliminary Remediation Goals for Carcinogenic Polynuclear Aromatic 
    Hydrocarbons in Soil, Presidio of San Francisco, California .  September 26.
Erler & Kalinowski, Inc. (EKI), 2002.  Development of Presidio-Wide Cleanup Levels for Soil, Sediment, Groundwater, and Surface Water, Presidio of San Francisco.  October.  
    Revised May 16, 2006.
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Residential Recreational Commercial/Industrial

Cancer Non-cancer Cancer Non-cancer Cancer Non-cancer

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Inorganics
Copper 94 -- -- -- -- -- --
Lead 200 -- -- -- -- -- --
Silver 6.0 -- 360 -- 870 -- 9400
Zinc 232 -- 22,000 -- 52,000 -- 570,000
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 0.45 0.046 -- 0.11 -- 0.38 --
Benzo(a)pyrene PEQ 0.60 0.046 -- 0.11 -- 0.38 --
Organochlorine Pesticides
Total-Chlordane 0.020 0.37 31 0.91 75 3.4 730
4,4'-DDT 0.022 1.4 31 3.5 75 13.0 730

Abbreviations:
-- = Not applicable/not available.
mg/kg = Milligrams per kilogram.
EPC = Exposure point concentration.
Footnotes:
a Values from Presidio-Wide Cleanup Document (EKI, 2002 Revised May 16, 2006 ) and cleanup levels for carcinogenic PAHs from Updated Human Health
Preliminary Remediation Goals for Carcinogenic Polynuclear Aromatic Hydrocarbons in Soil (AMEC, 2011).

References:
AMEC Environmental & Infrastructure (AMEC), 2011.  Technical Memorandum, Updated Human Health Preliminary Remediation Goals for Carcinogenic Polynuclear 
    Aromatic Hydrocarbons in Soil, Presidio of San Francisco, California.  September 26.
Erler & Kalinowski, Inc. (EKI), 2002.  Development of Presidio-Wide Cleanup Levels for Soil, Sediment, Groundwater, and Surface Water, Presidio of San Francisco.
   October. Revised May 16, 2006.

Presidio of San Francisco, California

Chemicals of Potential 
Concern

Presidio-Wide Human Health Preliminary Remediation Goals a
Exposure Point 
Concentration

(all depths in Fill 
Soil)

Table 3-2. Cancer and Non-cancer Human Health Screening Levels for Potential Chemicals of Concern
Debris Fill Area, Baker Beach Disturbed Area 2

Feasibilty Study/Remedial Action Plan

Page 1 of 1



BBDA 2 FS/RAP
Presidio of San Francisco
AMEC Project No. OD12163020.03.034

December 2012

PS64285_Table 3-3

Benzo(a)pyrene Benzo(a)pyrene PEQ

Exposure Point 
Concentration b 

Exposure Point 
Concentration b 

mg/kg mg/kg
Recreational Visitor
Presidio-Wide
0 - 2 Feet bgs 16 0.36 3.E-06 0.49 4.E-06
0 - 10 feet bgs 24 0.47 4.E-06 0.62 6.E-06
0 - 11.5 feet bgs 25 0.45 4.E-06 0.60 5.E-06
Bluff Area 18 0.27 2.E-06 0.77 7.E-06
Slope Area 8 0.39 4.E-06 0.50 5.E-06

Volunteer Worker
Presidio-Wide Commercial Worker
0 - 10 feet bgs 24 0.47 1.E-06 0.62 2.E-06
0 - 11.5 feet bgs 25 0.45 1.E-06 0.60 2.E-06

Preliminary Remediation Goals and Soil Target Levels d

Presidio-Wide Recreational Human Health PRG (mg/kg) 0.11 0.11
Presidio-Wide Commercial Human Health PRG (mg/kg) 0.38 0.38

Abb i ti

Debris Fill Area, Baker Beach Disturbed Area 2
Table 3-3. Human Health Risk Evaluation of Carcinogenic Potential Chemicals of Concern in Soil

Human Health 
Risk c

Depths of Fill and Receptor
Number of 
Samples a

Human Health 
Risk c

Feasibilty Study/Remedial Action Plan
Presidio of San Francisco, California

Abbreviations:
-- = Not applicable.
feet bgs = Feet below ground surface.
mg/kg = Milligrams per kilogram.
ND = Not detected above laboratory reporting limits.
NC = Not calculated
PEQ = Potency equivalent concentrations.
PRGs = Preliminary Remediation Goals.

Footnotes:
a Based on number of primary samples (excluding duplicates).

c The human health risk was calculated by dividing the EPCs by the Preliminary Remediation Goal and multipling it by a cancer 
risk of 0.000001.
d Updated Preliminary Remediation Goals from AMEC, 2011 and Site Specific Soil Target Levels from AMEC, 2012c.
References:
AMEC, 2011.  Technical Memorandum, Updated Human Health Preliminary Remediation Goals for Carcinogenic Polynuclear 
    Aromatic Hydrocarbons in Soil, Presidio of San Francisco, California. September 26.
_____, 2012c. Draft Feasibility Study/Remedial Action Plan (FS/RAP), Baker Beach Disturbed Area 1A, Presidio of San Francisco, December
 San Francisco, California.  

b The EPCs are set at lower of the upper confidence limit on the mean (UCL) calculated using the United States Environmental Protection Agency's (EPA) ProUCL
 version 4.1.00 and maximum detected value. For UCL calculations, where both the primary sample and duplicate sample were detected values, the average value
 was used in the calculation of the UCL.  Where there was one detection and one nondetect value between the primary and duplicate samples,  the detected value
 was used in the UCL calculation.  Concentration ranges for each of these datasets are provided in Table 3-1.
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Copper Lead b Silver Zinc 4,4'-DDT Chlordane c

Concentration 
Range

Exposure Point 
Concentration d 

Concentration 
Range

Exposure Point 
Concentration d 

Concentration 
Range

Exposure Point 
Concentration d 

Concentration 
Range

Exposure Point 
Concentration d 

Concentration 
Range

Exposure Point 
Concentration d 

Concentration 
Range

Exposure Point 
Concentration d 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
0 - 3 feet bgs - Ecological 17 - 20 15-220 96 5-280 171 ND-2.1 1.2 27-420 206 ND-0.022 0.0074 ND-0.00895 0.009
All Depths 23 - 27 15-220 94 5-330 200 ND-14 6.0 27-1200 232 ND-0.15 0.0224 ND-0.141 0.020
Preliminary Remediation Goals e     

Ecological Buffer Zone 120 300 2 50 0.53 0.04
Ecological Special Status 30 160 2 4 0.0082 0.009
Background Metals - Colma f

Background Metals - Serpentinite f 85 66 160 -- --
Species-Specific Range of PRGs used to Develop Ecological CULs e

Plants and soil fauna 50 - 400 160 - 300 50 - 864 40 - 200 --
American robin 30 - 200 297 6 - 144 4 - 97 0.008 - 2 0.009 - 0.071
Peregrine Falcon 672 - 8,824 NC 21 - 1,072 437 - 21,830 0.14 - 11 0.04 - 0.81
Red-Tailed Hawk 4,715 - 30,975 NC 357 - 8,919 216 - 5,390 6 - 181 5 - 47

Abbreviations:
-- = Not applicable.
feet bgs = Feet below ground surface.
mg/kg = Milligrams per kilogram.
NC = Not calculated.
ND = Not detected above laboratory reporting limits.
PRGs = Preliminary Remediation Goals.

Notes:
Underlined value = Exposure point concentration (EPC) exceeds ecological special status species PRG and for metals, the higher of background threshold levels for serpentinite and Colma soils.
Double underlined value = EPC exceeds ecological special status and ecological buffer zone PRGs and for metals, the background threshold level.
Purple highlighted indicates EPC exceeds the selected screening level.
Boxed cleanup level is the selected PRG or background level used for screening. Checked: MJH 
Yellow highlighted value indicates EPC exceeds PRGs for representative ecological receptor.

Footnotes:
a Based on number of primary samples (excluding duplicates).
b The prelimary remediation goals (PRGs) for ecological special status species were calculated using the Monte Carlo analysis for the most sensitive species, 
which include plants and the American robin, as discussed in Section 5.9 of the Cleanup Level Document (EKI, 2002, revised 2006).
c Based on sum of detected concentrations of alpha and gamma-chlordane.
d The EPCs are set at lower of the upper confidence limit on the mean (UCL) calculated using the United States Environmental Protection Agency's (EPA) 
ProUCL version 4.1.00 and maximum detected value. For UCL calculations, where both the primary sample and duplicate sample were detected values, the 
average value was used in the calculation of the UCL.  Where there was one detection and one nondetect value between the primary and duplicate samples, 
the detected value was used in the UCL calculation.
e From EKI, 2002 Revised May 16, 2006.
f Both Colma and serpentinite underlie fill soil at BBDA 2.

References:
Erler & Kalinowski, Inc. (EKI), 2002.  Development of Presidio-Wide Cleanup Levels for Soil, Sediment, Groundwater, and Surface Water, Presidio of San Francisco.  October.  
    Revised May 16, 2006.

2

Number of Samples 
a

49 7.5 1 60

Table 3-4.  Ecological Risk Evaluation of Potential Chemicals of Concern in Soil
Debris Fill Area, Baker Beach Disturbed Area 2

Depths of Fill and Receptor

-- --
1.7

Feasibilty Study/Remedial Action Plan
Presidio of San Francisco, California
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Residential Recreational
Commercial/
Industrial

Carcinogenic Risk 
of 10-5

Carcinogenic Risk 
of 10-4

Residential PRG 
(carcinogenic risk 

of 10‐6)
Recreational

Commercial/
Industrial

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Benzo(a)anthracene 0.27 0.65 2.3 4.6 46 0.46 1.1 3.8
Benzo(a)pyrene 0.027 0.065 0.23 0.46 4.6 0.046 0.11 0.38
Benzo(b)fluoranthene 0.27 0.65 2.3 4.6 46 0.46 1.1 3.8
Benzo(k)fluoranthene 0.27 0.65 2.3 46 460 4.6 11 38
Chrysene 2.7 6.5 23 460 4600 46 106 378
Dibenzo(a,h)anthracene 0.078 0.19 0.67 0.46 4.6 0.046 0.11 0.38
Indeno(1,2,3-cd)pyrene 0.27 0.65 2.3 4.6 46 0.46 1.1 3.8

Abbreviations:
mg/kg = Milligrams per kilogram.

Footnotes:
a From EKI, 2002 Revised May 16, 2006.
b Calculated from values presented in AMEC, 2011 by multiplying updated residential PRGs by 10 and 100, for PRGs based on carcinogenic risks of 10-5 and 10-4, respectively.
c From AMEC, 2011.

References:
AMEC Environmental & Infrastructure (AMEC), 2011.  Technical Memorandum, Updated Human Health Preliminary Remediation Goals for Carcinogenic Polynuclear Aromatic 
    Hydrocarbons in Soil, Presidio of San Francisco, California .  September 26.
Erler & Kalinowski, Inc. (EKI), 2002.  Development of Presidio-Wide Cleanup Levels for Soil, Sediment, Groundwater, and Surface Water, Presidio of San Francisco.  October.  
    Revised May 16, 2006.

Debris Fill Area, Baker Beach Disturbed Area 2
Table 4-1. Summary of Preliminary Remediation Goals for Carcinogenic PAHs

Carcinogenic Polycyclic 
Aromatic Hydrocarbons 

(PAHs)

PRGs from 2002 Presidio‐Wide Cleanup Level 
Document a

Residential PRGs within Risk 
Management Rangeb

2011 Updated Human Health PRGs c

Feasibilty Study/Remedial Action Plan
Presidio of San Francisco, California
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Human Health Soil Target Levels/PRGs

Residential Recreational Special-Status 
Species Buffer Zone Serpentinite 

Lithology
Colma 

Formation
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Metals
Copper -- -- 30 120 85 49 85
Lead 400 500 160 300 66 7.5 160
Silver 360 840 2 2 1.7 1 2
Zinc 22,000 52,000 4.0 50 160 60 160
Pesticides
Total-Chlordane 0.37 0.91 0.009 0.04 -- -- 0.009
4,4'-DDT 1.4 3.5 0.0082 0.53 -- -- 0.0082
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)pyrene 0.046 0.11 30 40 -- -- 0.11

Abbreviations:
-- = Not applicable/not available.
mg/kg = Milligrams per kilogram.

Notes and Footnotes:
a Updated human health residential PRGs from Technical Memorandum, Updated Human Health Preliminary Remediation Goals for Carcinogenic Polynuclear Aromatic 
Hydrocarbons in Soil, Presidio of San Francisco, California (AMEC, 2011); other human health PRGs from Development of Presidio-Wide Cleanup Levels for Soil, 
Sediment, Groundwater, and Surface Water, Presidio of San Francisco (Cleanup Level Document; EKI, 2002 Revised May 16, 2006).  For PAHs, the lower of the human 
health PRGs presented in Tables 7-2 and 7-5 has been selected.
b Ecological PRGs and background levels from Table 7-2 of the Cleanup Level Document (EKI, 2002 Revised May 16, 2006). 
c For carcinogenic PAHs, the cleanup level is the most stringent of Presidio ecological special status species PRGs and site-specific recreational soil target levels.  

Ecological PRGs b Background Levels b 

Cleanup Level cPresidio-Wide a

Table 4-2. Soil Cleanup Levels for COCs
Debris Fill Area, Baker Beach Disturbed Area 2

Detected Chemicals

Feasibilty Study/Remedial Action Plan
Presidio of San Francisco, California
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ARAR Citation Description ARAR 
Determination Comments (1) 

CHEMICAL-SPECIFIC ARARs AND TBCs 

Federal Chemical-Specific ARARs and TBCs 

Safe Drinking Water Act 
(SDWA) 

42 USC § 300g-1 The National Contingency Plan (NCP) at 40 CFR §§300.43(e)(2)(i)(B)-(D) states 
that maximum contaminant level goals (MCLGs), established under the SDWA, that 
are set at levels above zero should be attained by remedial actions for surface 
water or groundwater that are current or potential sources of drinking water.  For 
contaminants of concern (COCs) in groundwater that do not have MCLGs, or if the 
MCLGs have been set at zero, the remedial actions should achieve Maximum 
Contaminant Levels (MCLs). 

Relevant and 
Appropriate 

BBDA 2 is located within the Coastal Bluffs groundwater basin, a potential drinking water 
supply.   Groundwater and surface water have not been encountered during investigation 
activities at the Site.  

Residential Lead-Based 
Paint Hazard Reduction Act 
of 1992 (Title X of TSCA) 

15 U.S.C. §2681,2683, and 
2688; 40 Code of Federal 
Regulations (CFR) Section 
745.65(c) and 745.227(h)(4) 

66 Fed. Reg. 1206, 1238 (5 January 2001) revised 40 CFR Part 745 to establish a 
hazard standard of 400 mg/kg for lead in bare soil in a play area at residential sites 
and child-occupied facility sites.   

Relevant and 
appropriate 

Lead has been detected in soil at BBDA 2.  BBDA 2 is planned to be used for recreational 
purposes. 
 
The human health residential lead cleanup level for the Presidio is based on this TSCA value 
(400 mg/kg), as well as a maximum average concentration of 370 mg/kg, calculated with the 
Department of Toxic Substances Control (DTSC) Leadspread model.   

U.S. EPA Office of Solid 
Waste and Emergency 
Response (OSWER) Lead 
Guidance 

OSWER Directive #9355.4-12 
(Revised Interim Soil Lead 
Guidance for CERCLA sites 
and RCRA Corrective Action 
Facilities, July 1994); OSWER 
#9200.4-27P (Interim Soil Lead 
Guidance for CERCLA Sites 
and RCRA Corrective Action 
Facilities, August 27, 1998) 

Outlines approach to determining protective levels for lead in soils at CERCLA sites 
and identifies 400 parts per million (ppm) as screening level for lead in soil for 
residential land use. 

To be considered Lead has been detected in soil at BBDA 2.  The human health residential lead cleanup level for 
the Presidio is 400 mg/kg.  BBDA 2 is planned to be used for recreational purposes.   

U.S. EPA, Region 9, 
Regional Screening Levels 
(RSLs) for Chemical 
Contaminants at Superfund 
Sites 

U.S. EPA (May 2012) 
(http://www.epa.gov/region9/su
perfund/prg/index.html) 

RSLs are risk-based concentrations which can be used to evaluate whether a 
chemical release may pose a risk that warrants further investigation.  RSLs are not 
legally enforceable standards.  They are used for site "screening" and should not be 
used as cleanup levels for a CERCLA site until the other remedy selections 
identified in the relevant portions of the National Contingency Plan (NCP), 40 CFR 
Part 300, have been evaluated and considered. 

To be considered The cleanup levels for BBDA 2 were developed using a risk-based approach similar to the 
development of RSLs. 
 

California Toxics Rule (CTR) 33 USC §1313(c)(2)(B); 40 
CFR §131.38(b)(1), (2) 

The California Toxics Rule sets forth freshwater and saltwater criteria for a number 
of metals and chemical compounds.  

Applicable BBDA 2 is located within the Coastal Bluffs groundwater basin.  Groundwater and surface 
water have not been encountered during investigation activities at the Site.   

State Chemical-Specific ARARs and TBCs 

California Regional Water 
Quality Control Board, San 
Francisco Bay Region 
(Water Board), Water 
Quality Control Plan (Basin 
Plan) – Chapter 3: Water 
Quality Objectives  

Porter-Cologne Water Quality 
Control Act promulgated under 
California Water Code § 13240-
13241, Basin Plan, Chapter 3 

Chapter 3 of the Basin Plan sets forth water quality objectives for surface water and 
groundwater.   

Relevant and 
Appropriate 

BBDA 2 is located within the Coastal Bluffs groundwater basin.  Groundwater and surface 
water have not been encountered during investigation activities at the Site.   
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ARAR Citation Description ARAR 
Determination Comments (1) 

Domestic Water Quality and 
Monitoring Regulations 

Cal. Health and Safety Code 
§11635, 22 CCR §§64431, 
64432, 64432.1, 64432.2, 
64444, 64444.5 

These sections of the California Code of Regulations, part of the state water quality 
standards, establish MCLs for organic and inorganic chemicals in drinking water. 

Relevant and 
appropriate, 
where on a 
chemical by 
chemical basis, 
the standard is 
more stringent 
than federal 
standard 

BBDA 2 is located within the Coastal Bluffs groundwater basin. Groundwater and surface water 
have not been encountered during investigation activities at the Site.   

California Department of 
Public Health (CDPH) 
Drinking Water Program 

CDPH Drinking Water 
Notification Level 

Notification levels are health-based advisory levels established by CDPH for 
chemicals in drinking water that lack maximum contaminant levels (MCLs).  When 
chemicals are found at concentrations greater than their notification levels, certain 
requirements and recommendations apply. 

To be considered BBDA 2 is located within the Coastal Bluffs groundwater basin. Groundwater and surface water 
have not been encountered during investigation activities at the Site. 
  

Safe Drinking Water Act 
(SDWA) 

Cal. Health and Safety Code § 
116375, 22 CCR § 64449 

This section of the SDWA establishes secondary MCLs for chemicals in drinking 
water that adversely affect its odor, taste, or appearance.  They are desirable goals 
and are not enforceable. 

To be considered BBDA 2 is located within the Coastal Bluffs groundwater basin. Groundwater and surface water 
have not been encountered during investigation activities at the Site. 
 

State Water Resources 
Control Board (SWRCB) 
Resolution No. 88-63 

Porter-Cologne Water Quality 
Control Act promulgated under 
California Water Code § 13140 

The resolution states that all surface and groundwaters of the State are considered 
to be suitable, or potentially suitable, for municipal or domestic water supply, unless 
the surface or groundwaters contain total dissolved solids (“TDS”) in excess of 
3,000 milligrams per liter (“mg/L”), the waters contain high levels of contamination, 
or the water source does not provide sufficient water to supply a well capable of 
producing 200 gallons per day. 

To be considered BBDA 2 is located within the Coastal Bluffs groundwater basin. Groundwater and surface water 
have not been encountered during investigation activities at the Site. 
 

Water Board Order No. R2-
2003-0080, Revised Site 
Cleanup Requirements and 
Rescission of Order No. 91-
082 and Order No. 96-070.  
96-070; U.S. Army Corps of 
Engineers (USACE), Fuel 
Product Action Level 
Development Report 
(FPALDR), Final, Oct. 1995 
(soil cleanup levels) 

Porter-Cologne Water Quality 
Control Act promulgated under 
California Water Code 

Order No. R2-2003-0080 includes soil cleanup levels for petroleum hydrocarbons 
and a number of petroleum-related constituents including carcinogenic and 
noncarcinogenic polynuclear aromatic hydrocarbons (PAHs), benzene, toluene, 
ethylbenzene, xylenes (BTEX), methyl tert-butyl ether (MTBE), and lead:  soil 
cleanup levels for the protection of human health (Table 1); soil cleanup levels for 
the protection of ecological receptors (Table 2); soil cleanup levels for the protection 
of water quality at detectable levels (Table 3); soil cleanup levels for the protection 
of water quality at drinking water standards (Table 4); and soil cleanup levels for 
Crissy Field (Table 5).   

To be considered The cleanup levels for petroleum hydrocarbons and related constituents in soil for sites meet or 
are more stringent than Board Order R2-2003-0080 Site Cleanup Requirements and FPALDR 
soil cleanup levels. 

Order No. R2-2003-0080 also includes point-of-compliance concentrations for soil 
and water for petroleum hydrocarbons, BTEX, and/or MTBE for the saltwater 
protection zone of the Presidio (Table 6) and the proposed freshwater stream 
(Table 7). 

BBDA 2 is not located within the saltwater or freshwater ecological protection zones as defined 
in Order No. R2-2003-0080. 

Order No. R2-2003-0080 also specifies that groundwater cleanup levels shall meet 
drinking water standards (i.e. MCLs) using EPA/California MCLs as a basis.  

BBDA 2 is located within the Coastal Bluffs groundwater basin. Groundwater and surface water 
have not been encountered during investigation activities at the Site. 
 
 

Water Board Environmental 
Screening Levels (ESLs) 

Screening for Environmental 
Concerns at Sites with 
Contaminated Soil and 
Groundwater, Interim Final, 
May 2008 
(http://www.swrcb.ca.gov/sanfra
nciscobay/esl.shtml) 

ESLs can be used to evaluate whether a chemical release may pose a risk that 
warrants further investigation.  ESLs are not legally enforceable standards.  They 
are used for site "screening". 

To be considered The cleanup levels for BBDA 2 were developed using a risk-based approach similar to the 
development of ESLs. 
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ARAR Citation Description ARAR 
Determination Comments (1) 

DTSC Leadspread, 
Computer Model, Version 8 

Leadspread 8, DTSC Lead Risk 
Assessment Spreadsheet 
(http://www.dtsc.ca.gov/Assessi
ngRisk/leadspread8.cfm) 

A State of California computer model which calculates preliminary remediation 
goals for lead in soil based on DTSC default factors and exposure assumptions for 
a residential child. 

To be considered Based on BBDA 2 exposure assumptions for a recreational child, the preliminary remediation 
goal for lead in soil using the Leadspread 8 model is 306 mg/kg (Appendix B).  The exposure 
point concentrations for lead in soil at BBDA 2 are less than 306 mg/kg. 

Presidio-Wide Cleanup 
Levels 

Development of Presidio-Wide 
Cleanup Levels for Soil, 
Sediment, Groundwater, and 
Surface Water, October 2002 
(Revised May 2006) 

The Cleanup Level Document presents cleanup levels for soil, sediment, 
groundwater, and surface water that are protective of human health and ecological 
habitat at the Presidio.  The cleanup levels were developed under DTSC guidance 
and are anticipated to be applied to new decision documents for the Presidio. 

To be considered The soil cleanup levels for BBDA 2 were developed using a risk-based approach consistent 
with procedures specified in the Cleanup Level Document.   

LOCATION-SPECIFIC ARARs AND TBCs 

Federal Location-Specific ARARs and TBCs 

National Historic 
Preservation Act (NHPA) 

16 USC §§ 470–470x-6; 36 
CFR §§ 800.1–.16, 60.2 (effect 
of listing in National Register), 
65.2 (effect of designation as 
National Historic Landmark), 
68.1–.4 (Dept. of Interior [DOI] 
standards for historic property 
projects assisted by the 
National Historic Preservation 
Fund) 

This Act is applicable to the entire Presidio, since it is designated in the National 
Register as a historic landmark.  

Applicable  

NPS Programmatic Agreement The Programmatic Agreement for the Presidio among the NPS, the State Historic 
Preservation Officer (“SHPO”), and the Advisory Council on Historic Preservation 
(“ACHP”), dated August 31, 1994, states that the Presidio of San Francisco shall 
manage and preserve its historic properties consistent with good historic 
preservation management and stewardship and sets forth the procedures to 
implement the historic compliance process of Section 106 of the NHPA. 

To be considered  

Archeological Resources 
Protection Act (ARPA) 

16 USC §§ 470aa–470mm; 43 
CFR §§ 7.1–.37 (DOI 
regulations for protection of 
archeological and historical 
resources) 

ARPA prohibits excavation of, damage to, or destruction of archeological resources 
on public lands without a permit issued by the federal land manager.  

Applicable The procedural permit requirement is not applicable to on-site remedial action.  However, the 
substantive requirements of ARPA apply to remedial actions affecting archeological resources, 
Native American resources, or artifacts at the Presidio. 

Federal Endangered 
Species Act (ESA) 

16 USC §§ 1531(c)(1); 1532; 
1533(d); 1536(a)–(d), (g), (h); 
1538(a)(1)(B), (a)(1)(G), 
(a)(2)(B), (a)(2)(E); 1539(a), (c), 
(d); 1540(a)–(c); 50 CFR §§ 
11.1–11.26, 13.1–13.29, 
402.01–402.16, 424.01–424.21 

Under the ESA, federal agencies must make sure that their actions are not likely to 
jeopardize the continued existence of endangered or threatened species or cause 
the destruction or adverse modification of critical habitat.  Two federal endangered 
or threatened bird species have been recorded as casual visitors to the Presidio 
and vicinity: marbled murrulet, and snowy plover.  Four federal threatened or 
endangered plant species have been identified at various locations at the Presidio:  
Raven’s manzanita, Presidio clarkia, Marin dwarf flax, and San Francisco lessingia. 
 
Further, each federal agency must confer with U.S. Fish and Wildlife Service 
(USFWS) on any agency action which is likely to jeopardize the continued existence 
of any species proposed to be listed or result in the destruction or adverse 
modification of critical habitat proposed to be designated.  On September 5, 2012, 
USFWS proposed critical habitat for the Franciscan manzanita (unoccupied) which 
coincides with BBDA 2. 

Applicable No ESA-listed species occur proximate to or within BBDA 2.  However, the site is located within 
a recovery area for three federally-listed plant species: Raven’s Manzanita, Marin dwarf flax, 
and Presidio clarkia, as well as a fourth candidate species Franciscan thistle.  Based upon a 
request for formal consultation, in July 2002 the USFWS issued a “no jeopardy” Biological 
Opinion on the Presidio Environmental Remediation Program.  With respect to remedial 
activities at BBDA 2, the USFWS concluded there would be no short or long-term negative 
effects to species and the cleanup of the site would result in beneficial effects to species 
habitat.  With respect to the proposed critical habitat for the Franciscan manzanita, the 
proposed critical habitat will also benefit from the cleanup of the site and will continue to serve 
its intended conservation role for the species. 
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ARAR Citation Description ARAR 
Determination Comments (1) 

Archeological and Historic 
Preservation Act (AHPA) 

16 USC §§ 469–469c-2; 43 
CFR §§ 7.1-3.7 (DOI 
regulations for protection of 
archeological and historic 
resources) 

AHPA requires federal agencies, prior to engaging in activities that could cause 
irreparable loss of scientific, prehistorical, historical, or archeological data, to notify 
the Secretary of the Interior of the threatened data and the proposed activities, and 
to preserve the data or request that the Secretary do so.  The DOI must conduct a 
survey and recovery effort if it finds the data are significant and may be irrevocably 
lost without such action.  

Applicable  

Native American Graves 
Protection and Repatriation 
Act (NAGPRA) 

25 USC §§ 3001-3013; 43 CFR 
§§ 10.1-.17 

NAGPRA establishes a system for determining ownership and proper 
disposal/removal of Native American cultural items discovered in federal lands and 
requires inventorying and identification of those items.  Such items must be returned 
to the relevant tribe.  

Applicable  

Migratory Bird Treaty Act 16 USC §§ 703–708; 50 CFR 
§§ 10.12, 10.13 

The Act prohibits the taking of migratory birds, their nests and their eggs, unless 
permitted by the Secretary of the Interior.  Migratory birds have been observed at 
the Presidio. 

Applicable  

National Park Service (NPS) 
Organic Act 

16 USC §§ 1 et seq. The NPS Organic Act is intended to protect and conserve park resources and to 
provide for the enjoyment of those resources in a manner that will leave them 
unimpaired for future generations.  The Act requires NPS to administer use of 
national parkland in a manner that conserves the scenery and natural and historic 
objects and wildlife therein.  

Applicable 
 
 

 

Golden Gate National 
Recreation Area (GGNRA) 
Act 

16 USC § 460bb–460bb-5, 
purposes of Section 1 

Among the purposes stated in Section 1 of the GGNRA Act are to preserve the 
recreation area, to the degree possible, in its natural setting, and protect it from 
development and uses that would destroy the scenic beauty and natural character 
of the area.   

Applicable 
 

 

16 USC § 460bb–460bb-5 The GGNRA Act as a whole contains other general directives. Applicable  

NPS Management Policies 
2006 

Sections 4.4.1 (General 
Principles for Managing 
Biological Resources), 4.4.1.2 
(Genetic Resource 
Management Principles), 
4.4.2.2 (Restoration of Native 
Plant and Animal Species), 
4.4.2.4 (Management of Natural 
Landscapes), 4.4.2.5 
(Maintenance of Altered Plant 
Communities), 4.4.4 
(Management of Exotic 
Species), 4.4.4.2 (Removal of 
Exotic Species Already 
Present) 

The NPS management policies contain Natural Resource Management 
preservation policies aimed at maintaining park natural resources in an unimpaired 
condition.  The NPS Management Policies are to be considered for all Area A sites. 

To be considered  

General Management Plan 
Amendment (GMPA) 

National Park Service, Creating 
a Park for the 21st Century, 
from Military Post to National 
Park (1994) 

The GMPA provides the overall land use plan for Area A of the Presidio.   To be considered  

Vegetation Management 
Plan (VMP) 

Presidio of San Francisco 
Vegetation Management Plan 
and Environmental 
Assessment, December 2001 

The VMP guides the management of vegetative resources within the Presidio, 
including enhancing, restoring, and rehabilitating native and planted vegetation at 
the Presidio.  The VMP establishes the vegetative zones for the Presidio. 

To be considered  
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ARAR Citation Description ARAR 
Determination Comments (1) 

Memorandum of Agreement 
between the Presidio Trust 
and NPS (Area A MOA) 

The Memorandum of 
Agreement for Environmental 
Remediation of Presidio of San 
Francisco Area A Property 
(Area A MOA), Sections 4, 5, 
and 6.1 

Section 4 of the Area A MOA, Remedial Action Selection, sets forth standards for 
selection of final remedial actions.  Section 5 of the Area A MOA guides the Trust’s 
design and implementation of remedial actions.  Section 6.1 guides the Trust’s 
operation and maintenance and closure requirements. 

To be considered  

Federal Coastal Zone 
Management Act (CZMA); 
California Government 
Code, title 7.2 (including 
McAteer-Petris Act); San 
Francisco Bay Conservation 
and Development 
Commission’s (BCDC) San 
Francisco Bay Plan. 

16 USC 1453, 1456; Cal. Gov. 
Code 66602.1, 66605, 66632; 
Cal. Code Regs., title 14 
10300-10316; BCDC’s San 
Francisco Bay Plan’s water 
Quality Policies (pp.10-11), 
Recreation Policies (pp. 32-35), 
Public Access Policies (pp.36-
37) 

Remedial actions that affect any land or water use or natural resource of the coastal 
zone must comply with the CZMA section 307 mandates that federal agency 
activities be consistent to the maximum extent practicable with the enforceable 
policies of approved State management programs.  BCDC’s San Francisco Bay 
Plan policies include: protecting and increasing wetlands, maintenance of Bay water 
quality, protecting the Bay through erosion control, minimizing the impact of polluted 
runoff from projects, increasing recreational opportunities adjacent to the Bay, and 
providing maximum public access to the Bay. 

Applicable As federal property, by definition BBDA 2 is excluded from the coastal zone.  Further, 
remediation activities should not result in coastal effects since groundwater and surface water 
have not been encountered during investigation activities at the Site. 
 

Clean Water Act (CWA) 33 USC §1344; 33 CFR §323, 
320-330; 40 CFR 230, 232 

Section 404 of the CWA regulates the placement of dredged and fill material into 
waters of the U.S., including wetlands.  The Act authorizes the issuance of permits 
for such discharges as long as the proposed activity complies with environmental 
requirements specified in Section 404(b)(1) of the CWA.  The U.S. Army Corps of 
Engineers (USACE) has primary responsibility for the permit program and issues 
Section 404 permits.  Section 404 of the CWA requires that states certify 
compliance of federal permits or licenses with state water quality requirements and 
other applicable state laws.  Under Section 401, states have authority to review any 
federal permit or license that may result in a discharge to wetlands and other waters 
under state jurisdiction.   

Applicable There are no wetlands present at the BBDA 2 Soil Remedial Unit (RU).  Based on preliminary 
observations during a July 2011 site visit, a small area between Magazines 28 and 29, located 
outside the remediation area at BBDA 2, may meet USACE criteria for wetlands (e.g., evidence 
of water inundation, presence of plants that evolved to grow in wet areas, and soils that show 
evidence of water saturation).  This area will not be impacted by BBDA 2 remediation.  

Federal wetlands regulations 
and state wetland policy 

Executive Order 11990; 40 
CFR § 6.302.(a), (d), (g); CA 
Fish & Game Commission’s 
Wetlands Policy 

Executive Order 11990 requires federal agencies conducting certain activities to 
avoid, to the extent practicable, adverse impacts associated with the destruction or 
loss of wetlands.  The Cal. Dept. of Fish & Game Commission’s wetlands policy 
instructs the Dept. of Fish & Game to recommend protection, preservation, 
restoration, enhancement and expansion of wetlands when the Dept. of Fish & 
Game acts in an advisory role.  

Executive Order - 
Relevant and 
appropriate 

There are no wetlands present at the BBDA 2 Soil Remedial Unit.  Based on preliminary 
observations during a July 2011 site visit, a small area between Magazines 28 and 29, located 
outside the remediation area at BBDA 2, may meet USACE criteria or Clean Water Act 
Executive Order 11990 criteria for wetlands (e.g., evidence of water inundation, presence of 
plants that evolved to grow in wet areas, and soils that show evidence of water saturation).  
This area will not be impacted by BBDA 2 remediation. 

CA Wetlands 
Policy – To be 
considered 

State Location-Specific ARARs and TBCs 

Basin Plan, Wetlands 
Protection Management 

Porter-Cologne Water Quality 
Control Act promulgated under 
California Water Code, § 
13240-13241, Basin Plan, pp. 
4-49 to 4-51 

The Basin Plan reaffirms the goal of the California Wetlands Conservation Policy of 
ensuring no net loss of wetlands.  

To be considered There are no wetlands present at the BBDA 2 Soil Remedial Unit.  Based on preliminary 
observations during a July 2011 site visit, a small area between Magazines 28 and 29, located 
outside the remediation area at BBDA 2, may meet Clean Water Act Executive Order 11990 
criteria for wetlands (e.g., evidence of water inundation, presence of plants that evolved to grow 
in wet areas, and soils that show evidence of water saturation).  This area will not be impacted 
by BBDA 2 remediation. 

California Regulations for 
Discovery of Human 
Remains 

Cal. Health & Safety Code §§ 
7050.5 

The Cal. Health & Safety Code establishes intentional disturbance, mutilation, or 
removal of interred human remains as a misdemeanor.  This Code requires that 
further excavation or disturbance of land, upon discovery of human remains outside 
of a dedicated cemetery, cease until a county coroner makes a report.  This Code 
requires a county coroner to contact the Native American Heritage Commission 
within 24 hours if the coroner determines that the remains are not subject to his or 
her authority and if the coroner recognizes the remains to be those of a Native 
American. 

To be considered  
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ARAR Citation Description ARAR 
Determination Comments (1) 

California Endangered 
Species Act (CESA) 

Cal. Fish & Game Code §§ 
2053–2054, 2081, 2080.1, 
2081.1; 14 CCR §§ 670.2, 
670.5, 783.1-783.6; Cal. Fish & 
Game Code § 2014 

The California ESA provides authority similar to the Federal ESA for the protection 
of threatened and endangered species listed by the State. Four California 
endangered or threatened plant species have been identified at the Presidio:  
Raven’s Manzanita, Presidio clarkia, Marin dwarf flax, and San Francisco Lessingia.  
Four California endangered or threatened bird species have been recorded as 
casual visitors to the Presidio and vicinity: bald eagle, marbled murrulet, snowy 
plover, and willow flycatcher.   

To be considered The willow flycatcher may migrate through or nest at BBDA 2 but will not be impacted by BBDA 
2 remediation because vegetation will not be removed during bird nesting season unless a 
survey is performed. 

California Native Plant 
Protection Act 

Cal. Fish & Game Code § 1908; 
14 CCR §§ 783.1–783.6 

The California Native Plant Protection Act prohibits the taking of endangered or rare 
native plants, unless authorized by an incidental take permit.  The Presidio has a 
number of endangered or rare plants specified under the California Native Plant 
Protection Act. 

To be considered There are no listed endangered or rare plants under the California Native Plant Protection Act 
present within the BBDA 2 Remedial Unit.  Four California Native Plant Society (Limited 
Distribution and Rare or Endangered) plant species are known to occur proximate to the site: 
Arabis blepharophylla, Erysimum franciscanum, Grindelia hirsutula var. maritima, and Cirsium 
andrewsii.  Based on a July 2011 site visit, only C. andrewsii, a CNPS Rare or Endangered 
Species, was observed in the area between Magazines 28 and 29.  This area will not be 
impacted by BBDA 2 remediation.   

California Fish & Game 
Code regarding protection of 
birds, mammals, reptiles, or 
amphibia 

Cal. Fish & Game Code §§ 
3503, 3503.5, 3511, 3513; 14 
CCR § 747 

The California Fish & Game Code prohibits taking, possessing, or destroying certain 
birds, their nests, and their eggs; mammals; reptiles; or amphibia.  Migratory and 
other birds have been observed at the Presidio.  Remedial actions that include 
removal of vegetation that may provide nests for migratory birds may require 
additional review.  

To be considered  

ACTION-SPECIFIC ARARs AND TBCs 

Federal Action-Specific ARARs and TBCs 

Resource Conservation and 
Recovery Act (RCRA)  

40 CFR §§260-299; Subtitle C 
(hazardous waste 
requirements); State of 
California citation:  Cal. Health 
& Safety Code, Title 22 
 
 

RCRA is the primary federal law governing the disposal of hazardous and non-
hazardous or municipal solid waste passed by Congress in 1976 and amended in 
1984 by Hazardous and Solid Waste Amendments (HSWA).  
 
RCRA Subtitle C sets standards for the classification of hazardous waste, and 
requirements governing handling, management, transportation, treatment, and off-
site disposal of these wastes.  
 
As specified in the Consent Agreement, the Trust addresses releases of (1) 
hazardous substances and hazardous waste at the Presidio under its hazardous 
substances and hazardous waste program overseen by the DTSC; and (2) non-
hazardous petroleum hydrocarbons at the Presidio under its petroleum program 
overseen by the Water Board. 

Relevant and 
appropriate 

 

40 CFR §§257-258; Subtitle D 
(non-hazardous or municipal 
solid waste requirements); 
State of California citation:  Cal. 
Health & Safety Code, Title 27 
 

RCRA Subtitle D focuses on state and local governments as the primary planning, 
regulating, and implementing entities for the management of non-hazardous solid 
waste.  Under Subtitle D, EPA developed federal criteria for the proper design and 
operation of municipal solid waste landfills (MSWLFs) and other solid waste 
disposal facilities.  Pursuant to 42 USC § 7926, the State of California is authorized 
to implement the federal RCRA Program for solid waste.  Federal statutes may 
apply to areas not covered by the state program, or where incorporated by 
reference.  

Relevant and 
appropriate 
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ARAR Citation Description ARAR 
Determination Comments (1) 

Toxic Substances Control 
Act (TSCA) 

15 USC §§ 2602, 2605(e) 
(regulation of polychlorinated 
biphenyls [PCBs]); 40 CFR 
761.1-761.3 (definitions) & 
Subparts C (§§ 761.40-
.45)(marking of PCBs and PCB 
items), D (§§ 761.50-.79) 
(storage and disposal of PCBs), 
N-R (§§ 761.260-.359) 
(sampling and analysis of PCB 
waste  

TSCA regulates the use and disposal of various chemicals, including PCBs. 
Subpart D of 40 CFR Part 761 outlines disposal and cleanup procedures for wastes 
with a PCB concentration of at least 50 ppm [40 CFR §§ 761.60-.61] and prohibits 
the unpermitted discharge of PCBs to navigable waters or a treatment works at 
more than 3 parts per billion (ppb) concentration [id. § 761.50(a)(3)]. Certain PCBs 
in soil must be cleaned up and disposed of in accordance with Section 761.61. 
Certain liquid PCBs must be incinerated or otherwise disposed of in accordance 
with Section 761.60(a) or (e) [id. § 761.61(b)]. TSCA also contains specified 
requirements for labeling of containers and equipment with PCB-containing 
materials, and of transport vehicles carrying a certain amount of liquid PCBs (id. § 
761.40). 

Relevant and 
appropriate 

PCBs are not chemicals of concern at BBDA 2.   
 

Clean Water Act (CWA) 33 USC §1342 Section 402 of the CWA regulates discharges of pollutants under the National 
Pollutant Discharge Elimination System (NPDES).  The storm water discharges 
program is regulated by the State Water Board for certain municipal, industrial, and 
construction storm water discharges through NPDES permits.  NPDES permits 
include requirements to prevent or reduce discharges of pollutants that cause or 
contribute to violations of water quality objectives. 

Relevant and 
appropriate 

The procedural permit requirement is not applicable to on-site remedial action at BBDA 2.  
Groundwater and surface water have not been encountered during investigation activities at 
the Site. 

State Action-Specific ARARs and TBCs 

Consent Agreement for the 
Remediation of Hazardous 
Substances at the Presidio 
of San Francisco (Consent 
Agreement) 
 

Consent Agreement Among the 
California Department of Toxic 
Substances Control, the 
Presidio Trust, and the US 
Department of the Interior, 
National Park Service for the 
Remediation of Hazardous 
Substances at the Presidio of 
San Francisco (August 30, 
1999) 

The Consent Agreement establishes responsibilities and procedures between these 
parties for cleanup of releases of hazardous substances and hazardous waste at 
the Presidio under CERCLA and RCRA, specifically governing cleanup of nine 
Operable Units (OUs). 
 
The Trust addresses releases of hazardous substances and hazardous waste at the 
Presidio under its hazardous substances and hazardous waste program overseen 
by the DTSC.  The definition of hazardous substances governed under CERCLA 
excludes petroleum hydrocarbons, as specified in the NCP at 40 CFR, Part 300.5.  
Accordingly, the Trust addresses releases of petroleum hydrocarbons at the 
Presidio under its petroleum program overseen by the Water Board. 

To be considered  

Institutional controls on soil 
and groundwater 

California Civil Code § 1471; 
Cal. Health & Safety Code § 
25355.5(a)(1)(C); CCR tit. 22 § 
67391.1(e) 

Provides conditions under which land use restrictions will apply to successive 
owners of land.  The substantive provision is the following general narrative 
standard: “to do or refrain from doing some act on his or her own land…where (c) 
each such act relates to the use of land and each such act is reasonably necessary 
to protect present or future human health or safety of the environment as a result of 
the presence of hazardous materials, as defined in § 25260 of the Cal. Health & 
Safety Code.”  This language provides authority for establishing a durable 
institutional control that will be implemented through incorporation of restrictive 
environmental covenants that run with the land in both the federal deed at the time 
of transfer of the property and in the Covenant to Restrict Use of Property with 
DTSC to be executed at the time of transfer.  Whenever DTSC determines that it is 
not feasible to record a land use covenant for property owned by the federal 
government, such as transfers from one federal agency to another, DTSC and 
federal government shall use other mechanisms to ensure that future land use will 
be compatible with the levels of hazardous materials, hazardous wastes or 
constituents, or hazardous substances which remain on the property.  Examples 
include: amendments to the federal government facility master plan, physical 
monuments, or agreements between the federal government facility and DTSC.  

Relevant and 
appropriate 
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ARAR Citation Description ARAR 
Determination Comments (1) 

Basin Plan - Chapter 4: 
Effluent Limitations 

Porter-Cologne Water Quality 
Control Act promulgated under 
California Water Code § 13240-
13241, Basin Plan, pages 4-8 
to 4-11 

Limitations to construction-related storm water discharges are described in this 
provision. 

To be considered  

Discharge of Treated 
Groundwater Table 4-1: 
Discharge Prohibitions 

Porter-Cologne Water Quality 
Control Act promulgated under 
California Water Code § 13240-
13241, Basin Plan, pp. 4-17 to 
4-18; Table 4-1 

Table 4-1 more broadly describes discharge prohibitions (e.g., with respect to toxic 
substances, solid wastes, silt, sediments, oil, and petroleum by-products).  Page 4-
17 of the Basin Plan refers to SWRCB Resolution No. 88-160, Disposal of Extracted 
Groundwater from Cleanup Projects, which urges dischargers of groundwater 
extracted from site clean-up projects to reclaim their effluent.  It states that when 
reclamation is not feasible, discharges must be piped to a municipal treatment plant 
or discharged under a National Pollutant Discharge Elimination System (NPDES) 
permit authorizing the discharge from these sites. 

To be considered  

-- Surface Water Protection Porter-Cologne Water Quality 
Control Act promulgated under 
California Water Code, § 
13240-13241, Basin Plan pp. 4-
28, 4-32, 4-40 to 4-41 

Surface Water Protection and Management through nonpoint source control is 
regulated by the Water Board.  Under the Construction General Permit 99-08-DWQ, 
the Water Board requires a Notice of Intent (NOI) to be filed prior to construction, a 
Storm Water Pollution Prevent Plan (SWPPP) to be prepared and implemented, 
and a Notice of Termination to be filed upon construction completion for 
construction activities involving disturbance of one acre or greater total land.  Permit 
conditions address pollutant and waste discharges occurring during construction 
activities and the discharge of pollutants in runoff after construction.  The Erosion 
and Sediment Control program establishes guidelines for the regulation of erosion 
and sedimentation for the protection of beneficial uses of water due to the 
impairment by sediment. 

To be considered  

Hazardous Waste 
Requirements - Generation, 
Transport, and Disposal 
Regulations 

State of California citation:  Cal. 
Health & Safety Code §§ 
25100–25249, 25250–
25250.26, 25260–25929; 22 
CCR §§ 66260.1–68500.35.  
Federal citation: 42 USC 
§§ 6901–6991i; 40 CFR Parts 
260–282.  §§ 25100-25166.5, 
25179.1–.12 (land disposal 
restrictions [LDRs]), 25244–
25244.24 (waste reduction and 
recycling); 22 CCR §§ 
66260.10–66262.41, 66264.1–
.172, 66265.16–199; 66268.10–
.44, .105–113 (LDRs + 
treatment standards); 49 CFR 
Parts 172, 173, 178, 179 
(transportation) [incorporated 
by reference]   

Pursuant to 42 USC § 7926, the State of California is authorized to implement the 
federal RCRA Program.  Federal statutes may apply to areas not covered by the 
state program, or where incorporated by reference. 

Relevant and 
appropriate 

 

Medical Waste Handling 
Requirements 

Cal. Health and Safety Code 
117600-118360; SF Municipal 
Health Code §§ 1501-1514 

Medical waste is required to undergo certain treatment requirements prior to 
disposal so that it can be characterized as a “solid” waste.  Without such treatment, 
land disposal of medical waste is not permitted. 

Relevant and 
appropriate 

Based on existing site data, medical waste is not expected to be present at BBDA 2. 

Solid (Nonhazardous) Waste 
Requirements 

Cal. Pub. Res. Code §40000-
40201, 43000-44820; 27 CCR 
§§ 20005-20278 

These requirements govern disposal of nonhazardous solid waste and closure and 
post closure of solid waste management units.  

To be considered  
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Clean Closure Requirements 27 CCR § 20380(d)(2); 27 CCR 
§ 21090(f); CCR § 21410 

For clean closure, all waste, waste residues, contaminated containment systems 
components, contaminated subsoil, and all other contaminated materials are 
removed or decontaminated at closure pursuant to the specific requirements for 
landfills, etc.  Clean closure renders the landfill no longer a threat to water quality. 

Relevant and 
appropriate 

 

Closure, Post-Closure 
Maintenance and Land Use 
Restrictions 

Cal. Health and Safety Code §§ 
25100-25124 (definitions), 
25208-25208.17 (special rules 
for surface impoundments), 
25209-25209.7 (land treatment 
units); 25245-25249 (financial 
responsibility and closure and 
maintenance of facilities), 
25297.15, 25299.10-
25299.99.3 (closure 
of/corrective action regarding 
USTs); 22 CCR §§ 66264.110-
66264.120, 66265.110-
66265.120; 67217 (post-closure 
care) 

Provisions of the California Health and Safety Code and implementing regulations 
govern the method and timing of closure of certain types of locations with material 
above hazardous waste levels (e.g., landfills), and the required post-closure care of 
those facilities, including meeting associated financial requirements (H & S Code 
25208-25208.17, 25245-25249 financial responsibility and closure and maintenance 
of facilities); 22 CCR 66264.110-66264.148, 66264.228 (surface impoundments); 
22CCR 66264.258 (waste piles); H & S Code 25209-25209.7; 22CCR 66264.280 
(land treatment units); 66264.310 (landfills); 66264.351 (incinerators). 

To be considered  

Federal Clean Air Act (CAA), 
certain Bay Area Air Quality 
Management District 
(BAAQMD) Regulations 
 

BAAQMD Regulations (see 
citations below) 

Implementation of federal Clean Air Act requirements has been delegated, in part, 
to the State of California.  The BAAQMD is the local implementing agency.  Where 
BAAQMD requirements have been incorporated into the State Implementation Plan 
(SIP) and approved by EPA, they are federally-enforceable.  Where BAAQMD 
requirements have not been incorporated into the SIP and approved by EPA, they 
are not federally enforceable. 

Relevant and 
appropriate 

 

Air Resources Board Executive 
Order G-02-026, Resolution 
0128, Modification to Section 
93105 of Title 17 of the CCR, 
Asbestos Air-borne Toxic 
Control Measures for 
Construction, Grading, 
Quarrying, and Surface Mining 
Operations 

The Model Rule addresses potential asbestos releases that may occur during 
construction, grading, quarrying, and surface mining on areas that contain naturally 
occurring asbestos.  Excavation in serpentine rock may result in the emission of 
naturally occurring asbestos.  Such activities in areas larger than 1 acre will require 
a dust mitigation plan. 

To be considered  

BAAQMD Regulation 7; 
Regulation 8, Rule 40; and 
Regulation 9, Rule 2 

These requirements regulate the emission of odorous substances, organic 
compounds, and hydrogen sulfide. 

Relevant and 
appropriate 

 

BAAQMD Regulation 8, Rule 
15 

BAAQMD Regulation 8, Rule 15 prohibits the use of certain types of liquid and 
emulsified asphalts (those that would emit large amounts of organic compounds).  
This rule was approved into the SIP on 22 March 1995, as amended by BAAQMD 
on 1 June 1994. 

Relevant and 
appropriate 

 

California prohibitions on 
polluting waters of the State 

Cal. Fish & Game Code § 5650 Cal. Fish & Game Code § 5650(a) prohibits depositing enumerated substances, 
including “any substance or material deleterious to fish, plant life, or bird life” into 
the waters of the state. 

To be considered  

Underground Storage Tank 
(UST) Regulations 

California Code of Regulations, 
Title 23, Chapter 16, Article 11 

UST regulations protect waters of the state from discharges of hazardous 
substances from USTs. 

Relevant and 
appropriate 

No USTs are known to be present at BBDA 2. 
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Water Board Order No. R2-
2003-080 

Porter-Cologne Water Quality 
Control Act promulgated under 
California Water Code Section 
13304 

Order No. R2-2003-0080, Task 16, outlines requirements for Contingency 
Petroleum Sites. 

To be considered  

San Francisco Bay Water 
Board UST Program 

California Health and Safety 
Code, Division 20, Chapters 6.7 
and 6.75 

The San Francisco Bay Water Board UST Program gives local agencies the 
authority to oversee investigation and cleanup of UST leak sites. 

Relevant and 
appropriate 

No USTs are known to be present at BBDA 2.  
 

City and County of San 
Francisco UST Regulations 

San Francisco Health Code, 
Article 21 

These regulations describe procedures that the San Francisco Department of Public 
Health requires UST owners and operators to follow in removing USTs. 

To be considered No USTs are known to be present at BBDA 2. 

City of San Francisco Noise 
Regulations 

City of San Francisco Code, 
Article 29 § 2907 and 2908  

These regulations describe provisions to regulate noise during operation of 
construction equipment and when performing construction work at night.  Nighttime 
construction (between 8 p.m. to 7 a.m.) to erect, construct, demolish, excavate for, 
alter, or repair any building or structure if the noise level created thereby is in 
excess of the ambient noise level by 5 dBA requires a permit by the Director of 
Public Works. 

To be considered  

San Francisco Public 
Utilities Commission, Permit 
No. 05-0246 Industrial User 
Class II Wastewater Permit, 
dated February 7, 2005 

San Francisco Municipal Code: 
Public Works Code, Article 4.1 

Permit No. 05-0246 from the San Francisco Public Utilities Commission authorizes 
the Trust to discharge wastewater into the City and County of San Francisco 
sewerage system, provided that such wastewater discharges are performed in 
accordance with the conditions set forth in this permit.  Discharge to the sewer of 
groundwater from dewatering must meet these requirements. 

To be considered  

 

 

(1)   Locations for remote staging areas will be identified prior to remedial activities.  Remote staging areas will have similar action- and chemical-specific ARARs and TBCs as BBDA 2.  Location-specific ARARs and TBCs may be more or less stringent, depending on the 
location of the staging area. 
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Sample Location
Sample 

Depth (ft) Type of Material
Depth (ft) to Base 

of Debris Fill 
Rationale and assumptions with 

respect to depth of debris fill

2 afw  

11 afh Concrete debris observed to 4 ft bgs 
in adjacent Trench 1.

0.5 afh No debris 

2.5 Qcol

3 afw
9.5 afw
13 Qcol
1.5 afw 12.25
5.5 Qcol

1.5 afh 1 Concrete fragments within the top 
foot.

5.5 afh
1 afw 3

7.5 Sp

1 afw 4

6 5 Sp

Bottom of debris fill within the test pit.

Adjacent to BB2SB101

BB2TP505

BB2TP504

BB2TP503

Table 6-1.  Summary of Depth of Debris Fill 

4

0

12.25 Base of debris.

BB2TP501

BB2TP500

BB2TP502

Debris Fill Area, Baker Beach Disturbed Area 2
Feasibilty Study/Remedial Action Plan
Presidio of San Francisco, California

Adjacent to BB2TP507BB2TP506
6.5 Sp
0 afw 4

4 Qcol

BB2TP508 0.5 afw 0.5 Construction debris observed at the 
surface.

BB2TP509 1 Qcol 0.5 Construction debris observed at the 
surface.

BB2TP510 0.5 Qcol 2.5 Adjacent to BBSB06
BB2TP511 2 Qcol 2.5 Adjacent to BBSB06

1 Qcol 0.5
4.5 Qcol

BB2TP513 1 Qcol 0 Not impacted, not debris fill
3.5 afw
9.5 afw
12.5 Qcol

1 afw
5 afw
11 Qcol

BB2SB519 0 afw 8 Midway between BB2TP110 and 
BB2TP502.

BB2SB521 0 afh 4 Adjacent to BB2TP110

BB2TP514

BB2TP515

12 Bottom of debris fill within the test pit

Construction debris observed at the 
surface.

BB2TP507 Bottom of debris within the trench.

BB2TP512

9.5-10.0 Bottom of debris fill within the test pit.

Page 1 of 2
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Sample Location
Sample 

Depth (ft) Type of Material
Depth (ft) to Base 

of Debris Fill 
Rationale and assumptions with 

respect to depth of debris fill

Table 6-1.  Summary of Depth of Debris Fill 
Debris Fill Area, Baker Beach Disturbed Area 2

Feasibilty Study/Remedial Action Plan
Presidio of San Francisco, California

3 afw
4 afh
9 Qcol

11.5 afh

15 Qcol Debris fill observed in trench down to 
10 ft bgs.

BB2TP106 2 afw 6 Bottom of debris fill within the test pit 
at location of sample.

0.5 Qcol 0

1 Qcol 0

0 afw
2 afw

0 afw

1.5 afw

BBSB07 0 Qcol 0 Not debris fill 

BB2SB102 6

BB2TP110

BB2TP105 10

BB2SB110 Not debris fill

4 Bottom of debris fill within the test pit.

2.5 1 foot below observed debris fill. BBSB06

0 afw

1.5 afw

Abbreviations:
afh = historic fill without debris
afw = debris fill
ft = Foot
Qcol = Colma formation
Sp = serpentinite

12 Bottom of debris fill at that location 
base on log from BB2TP502 BBSB08

Page 2 of 2
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Alternative 1 
No Action 

Alternative 2 
Land Use Controls 

Alternative 3  
Excavation 

Alternative 4 
Engineered Cover 

Remedy Description 

No remedial action would be 
implemented. The site would be left in 
its current condition. No controls or 
actions for further protection of 
human health and the environment 
would be implemented for debris and 
fill soil containing chemicals of 
concern (COCs) at concentrations 
above cleanup levels protective of 
human health and sensitive 
ecological receptors (hereafter 
referred to as debris fill). 

Human health would be protected by 
implementing engineering controls to 
prevent/minimize human contact with debris 
fill and placing land use controls on site 
access and preventing land use that would 
pose risk to human receptors. Additionally, 
land use planners would be notified of the 
presence of metals in debris fill at levels that 
pose potential risk to sensitive ecological 
receptors.  

Human health and ecological receptors would be 
protected by removing debris fill as practicable. 

Human health and ecological receptors would be protected by covering 
debris fill and maintaining the cover. Land use controls would be 
implemented to inform land use planners of the presence of COCs in 
debris fill beneath the cover at levels that pose a potential risk to human 
health and sensitive ecological receptors. 

Site Construction 

Not applicable. New fencing and signs would be installed to 
limit recreational visitor access to trails.  
Engineering controls would be maintained in 
conformance with an approved maintenance 
plan. 

Additional geotechnical studies would be 
conducted to understand impacts of excavation on 
slope stability, potential for failure and erosion of 
excavated areas, and surface water runoff. 
Fencing would be installed around the work area 
and trees in the excavation area would be cut 
down and removed from the site. In addition, tree 
stumps, fallen trees and logs would be removed. 
The cover area would be cleared and grubbed. 
Debris fill would be excavated as practicable, and 
disposed of offsite.  
Because there is potential short-term risk of slope 
rebound or cracking around excavated areas 
where the overburden weight is reduced, not all of 
the debris fill may be removed. Potential slope 
stability issues would be addressed in the remedial 
design. 
Clean backfill material may be imported and placed 
to stabilize the area, as necessary.  
The site would be re-vegetated in accordance with 
the VMP.  
Erosion control measures would be placed until 
site vegetation is established.  

Additional geotechnical studies would be conducted to provide 
recommendations to understand impacts of capping on slope stability, 
potential for failure and erosion of the engineered cover, and surface 
water runoff. 
Fencing would be installed around the work area and trees in the 
engineered cover area would be cut down and removed from the site. 
In addition, tree stumps, fallen trees and logs would be removed. The 
cover area would be cleared, grubbed, and graded. Debris fill at the 
edge of the bluff would be scraped back and consolidated a safe 
distance from the bluff edge to be under the cover. 
Clean backfill material would be imported, placed, and compacted over 
the debris fill. The cover would be designed to minimize erosion and 
maintain the integrity of the cover. Soil comprising the engineered cover 
would be selected based on planned site re-vegetation. 
Engineered slope stabilization measures would be installed on the west 
side of the cover a safe distance from the edge of the bluff to prevent 
down slope movement of cover materials.  
The site would be re-vegetated in accordance with the VMP. 
Erosion control measures would be placed until site vegetation is 
established.  
It is noted that BBDA 2 is located on a bluff slope above a wave-
impacted beach and natural processes would result in slope failure and 
mass-wasting that could affect the integrity of the cover. Engineering 
measures would reduce potential for failure in the short term, but may 
require modification during the lifetime of the cover.  
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Alternative 1 
No Action 

Alternative 2 
Land Use Controls 

Alternative 3  
Excavation 

Alternative 4 
Engineered Cover 

Land Use and Engineering Controls and Post Construction Management 

Not applicable. 
 

A recreational and ecological land use control 
would be implemented that would define 
areas where recreational visitor access would 
be allowed and where restricted access 
requiring health & safety orientation would be 
required. Controls would be placed on land 
use that would pose risk to human health and 
ecological receptors. 

One year of post construction erosion control 
monitoring would be implemented following 
remedial construction. 
 

Land use controls would be implemented that would define areas 
where COCs are present in debris fill at concentrations above human 
and ecological cleanup levels. 
A monitoring and maintenance plan for the cover would be 
implemented post-construction. The plan would include protocols for 
cover repairs and replacement. As discussed above, BBDA 2 is located 
on a bluff slope above a wave-impacted beach that is subject to natural 
processes of slope failure and mass wasting, therefore, the long term 
integrity of the cover may be compromised. To the extent any erosion 
or slope movement results in unacceptable risks to human health or 
ecological receptors, repairs would be made.  
The need for maintenance of the cover would be reduced by moving 
COC-impacted debris fill from the bluff edge and placing cover in areas 
considered to be more stable. 
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Alternative 1 

No Action 

Alternative 2 

Land Use Controls 

Alternative 3 

Excavation 

Alternative 4 

Engineered Cover 

DESCRIPTION OF ALTERNATIVE 

No remedial action would be implemented. 
The site would be left in its current 
condition.  

Land use controls would be implemented restricting site 
access and preventing land use that would pose risk to 
human receptors. Additionally, land use planners would be 
informed of the presence and location of the debris and fill 
soil containing COCs at concentrations above cleanup 
levels protective of human health and sensitive ecological 
receptors (hereafter referred to as debris fill). 

Human and ecological receptors would be protected by removing 
debris fill, as practicable, from the site. 

Human health and ecological receptors would be protected by 
covering debris fill and maintaining the cover. Land use 
controls would be implemented to inform land use planners of 
the presence debris fill beneath the cover. 

THRESHOLD CRITERIA 

1) Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 

Alternative is not expected to substantively 
comply with ARARs. The alternative does 
not meet To-Be-Considered requirements 
(TBCs) regarding cleanup levels for 
protection of human health and sensitive 
ecological receptors. 

Alternative is expected to substantively comply with ARARs. 
The alternative may not meet some TBCs regarding future 
sensitive habitat plans for the site and potential trail and 
overlook construction plans. 

Alternative is expected to comply with ARARs. Human health and 
ecological receptors would be protected from potential exposure to 
COCs by removing debris fill, as practicable, from the site. 

Alternative is expected to comply with ARARs. Human health 
and ecological receptors would be protected from exposure to 
COCs in debris fill by placement and maintenance of an 
engineered cover. Soil comprising the engineered cover would 
be selected based on planned site re-vegetation. 

2) Overall protection of human health and the environment 

Alternative is not anticipated to be protective 
of human health and the environment based 
on cleanup levels associated with a target 
cancer risk level of 1.E-06 and the 
concentration associated with a target non-
cancer hazard index of one or unity and at 
the most stringent of cleanup levels for 
protection of ecological receptors.  

Alternative is protective of human health and the 
environment based on restricting site access and prohibiting 
land use where there is potential risk to human health and 
ecological receptors.  

Alternative is protective of human health and the environment by 
removing debris fill, as practicable, from the site. 

Alternative is protective of human health and the environment 
by preventing exposure to COCs in the debris fill by placement 
of the cover. Land use controls would be implemented to 
inform land use planners of the presence of debris fill beneath 
the cover. 
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Alternative 1 

No Action 

Alternative 2 

Land Use Controls 

Alternative 3 

Excavation 

Alternative 4 

Engineered Cover 

BALANCING CRITERIA 

1) Long-term effectiveness and permanence 

Alternative would not offer long-term 
protection for human health and ecological 
receptors from exposure to COCs in debris 
fill or provide permanence in remediating 
concentrations of COCs in the debris fill.  

Alternative offers long-term protection for human health and 
ecological receptors through implementation of land use 
controls, but would not permanently remove or cover the 
debris fill.  

Alternative would offer long-term protection for human health and 
ecological receptors from exposure to COCs in debris fill and would 
provide permanence by removing debris fill, as practicable, from the 
site.  

Alternative would offer long-term protection for human health 
and ecological receptors from exposure to COCs in debris fill, 
and would provide permanence by placing a cover over debris 
fill. The cover would need to be maintained to assure long-
term effectiveness and permanence. 

2) Reduction of toxicity, mobility, or volume (TMV) through treatment 

Alternative would not reduce TMV of debris 
fill at the site. 

Alternative would not reduce TMV of debris fill at the site. Alternative would not provide for the direct reduction of TMV of 
contaminants through treatment, but the debris fill would be removed 
from the site and transferred to an off-site facility that is designed to 
control and contain the waste generated by excavation. 

Alternative would not reduce TMV of contaminants in debris fill 
through treatment, although the mobility would be reduced 
through placement of the engineered cover over the debris fill. 

3) Short term effectiveness 

Alternative is not anticipated to be effective 
in the short term at achieving all remedial 
action objectives (RAOs), and would not 
pose any short-term disruptions to the 
community. 

Alternative would be effective in the short term at achieving 
some RAOs, and would not pose any short-term disruptions 
to the community. 

Alternative would be effective in the short term at achieving RAOs, and 
would pose short-term disruptions to the community during excavation, 
as recreational access to the area would be limited during construction. 
Because there is a potential short-term risk of slope rebound or 
cracking around excavated areas where the overburden weight is 
reduced, not all of the debris fill may be removed from the site. 

 

Alternative would be effective in the short term at achieving 
RAOs, and would pose short-term disruptions to the 
community during placement of the cover as recreational 
access to the area would be limited during construction.  

  



Feasibility Study and Remedial Action Plan, BBDA 2 December 2012 
Presidio of San Francisco  
AMEC Project No. OD12163020.03.034 PS64285_Table 7-1 

Table 7-1. Comparative Analysis of Remedial Alternatives 
Debris Fill Area, BBDA 2 

 Page 3 of 4 

Alternative 1 

No Action 

Alternative 2 

Land Use Controls 

Alternative 3 

Excavation 

Alternative 4 

Engineered Cover 

4) Implementability 

Alternative would not be difficult to 
implement as it does not require any action 
be taken.  

Alternative would not be difficult to implement as it does not 
require any action be taken except to implement land use 
controls.  

Alternative would be relatively difficult to implement as it requires 
excavation on and adjacent to historic magazines and on steep 
unstable slopes. Construction work would require specialized 
equipment and fall protection measures. Implementation of this 
alternative would include removal of established vegetation with root 
systems that serve to stabilize soil. Because removal of soil from areas 
down slope of the magazines may compromise the long-term stability of 
the magazines, not all of the debris fill may be removed. Remedial 
construction for this alternative is estimated to be completed over 
approximately 4 months. 

Alternative would be relatively difficult to implement as it 
requires placement of an engineered cover adjacent to historic 
magazines and on steep slopes prone to erosion and mass 
wasting. Placement of additional soil as cover could affect 
overall slope stability. Potential effects would need to be 
evaluated as part of a pre-design geotechnical evaluation. 
Construction work would require specialized equipment and fall 
protection measures. Implementation of this alternative would 
include removal of established vegetation with root systems that 
serve to stabilize soil. Specialized equipment for working on 
steep slopes would be required for placement of the cover and 
slope stabilization measures or retaining structures would be 
constructed to maintain the integrity of the cover. The cover 
would also require monitoring and maintenance until vegetation 
is re-established. Remedial construction for this alternative is 
estimated to be completed over approximately 3 to 4 months. 

5) Cost    

NEGLIGIBLE COST LOW COST 

Total Cost: $90,000 

Capital Cost: $90,000 (includes factored & contingency 
costs from Table D-2) 

Monitoring & Maintenance Cost: $0 

HIGH COST 

Total Cost: $3,200,000 

Capital Cost: $3,200,000 (includes factored & contingency costs from 
Table D-3) 

Monitoring & Maintenance Cost: $0 

HIGH COST 

Total Cost: $3,210,000 

Capital Cost: $2,930,000 (includes factored & contingency costs 
from Table D-4) 

Monitoring & Maintenance Cost: $280,000 

MODIFYING CRITERIA 

1) State acceptance 

Formal state acceptance determined during 
public comment period on FS/RAP. 

Formal state acceptance determined during public comment 
period on FS/RAP. 

Formal state acceptance determined during public comment period on 
FS/RAP. 

Formal state acceptance determined during public comment 
period on FS/RAP. 

2) Community acceptance 

To be determined during public comment 
period on FS/RAP. 

To be determined during public comment period on FS/RAP. To be determined during public comment period on FS/RAP. To be determined during public comment period on FS/RAP. 
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Alternative 1 

No Action 

Alternative 2 

Land Use Controls 

Alternative 3 

Excavation 

Alternative 4 

Engineered Cover 

ADDITIONAL STATE CRITERIA 

State of California Health and Safety Code (HSC) Criteria 

This alternative does not address the State 
of California HSC Criteria regarding the 
regarding the effect of contamination on 
future uses of the site, because it would not 
remove debris fill from the site. . 

This alternative would address the State of California HSC 
Criteria regarding the effect of contamination on future uses 
of the site, because it would not remove debris fill from the 
site.  

This alternative would address the State of California HSC Criteria 
regarding the effect of contamination on future uses of the site, 
because it would remove debris fill, as practicable from the site. 

This alternative would address the State of California HSC 
Criteria regarding the effect of contamination on future uses of 
the site, because it would place an engineered cover over debris 
fill. The effect of contamination on future uses of the site would 
be addressed by monitoring and maintaining the cover. 

OTHER CRITERIA 

Green Remediation Evaluation   

This alternative would not make use of or 
require consideration of alternative/green 
energy resources, meeting the intent of 
green energy initiatives, or promoting 
resource recovery.  

This alternative would not make use of or require 
consideration of alternative/green energy resources, 
meeting the intent of green energy initiatives, or promoting 
resource recovery. 

This alternative could make use of alternative/green energy resources if 
materials for temporary construction fencing and signs are 
manufactured in accordance with such practices, and would promote 
resource recovery by removal of non native plant species prior to re-
vegetation of the site. The remedy would include removal of a large 
quantity of soil that would deplete energy resources by using 
earthmoving equipment for excavation and trucks for transport of soil 
for offsite disposal.  

This alternative could make use of alternative/green energy 
resources if materials for temporary and permanent fencing and 
signs are manufactured in accordance with such practices, and 
would promote resource recovery by re-vegetating the site. 
Import of soil for the cover and placement of the cover would 
deplete energy resources by using earthmoving equipment for 
cover placement and trucks for transport of cover soil.  

SUMMARY OF EVALUATION CRITERIA 

Alternative is Not Recommended.  Alternative is Not Recommended.  Alternative is Recommended as the Preferred Remedy.  Alternative is Not Recommended.  
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Chemical

Serpentinite/Colma,
Residential,

Ecological Special-
Status Species

Serpentinite/Colma,
Residential,

Ecological Buffer 
Zone

(mg/kg) (mg/kg)
Copper (Cu) 85 120
Lead (Pb) 160 300
Silver (Ag) 2 2
Zinc (Zn) 160 160
Benzo(a)pyrene 0.11 0.11
Chlordane 0.009 0.04
4,4'-DDT 0.0082 0.53

Soil Screening Levels





Figure 3-2. Potential Exposure Pathways for Human Health

Potential Human Health Exposed Populations

Source
Transport 

Mechanism

Potential Exposure 

Medium

Potential Exposure 

Pathway

Recreational 

Receptor
a Site Worker 

b

  Pathway complete or potentially complete.  Pathway has been quantitatively evaluated.

  Pathway complete or potentially complete.  Exposure is not considered significant.  

 

  Pathway is not considered complete.

Footnotes:
a
  Recreational receptor includes both the site-specific recreational visitor and Presidio-wide recreational receptor.

b 
Site worker includes both site volunteer and volunteer coordinator (planting and maintaining vegetation and building and maintaining fences and trails)

and Presidio-wide recreational receptor.
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Figure 3-3. Potential Ecological Exposure Pathways for Terrestrial Habitats 
a

Potential Exposed Ecological Receptors of Terrestrial Habitats

Source
Transport 

Mechanism

Potential Exposure 

Medium

Potential Exposure 

Pathway
Plants

Soil

Invertebrates

Insectivorous

Birds

Herbivorous

Birds

Carnivorous

Birds

Omnivorous

Mammal

Herbivorous

Mammal

Carnivorous

Mammal

  Pathway complete or pontentially complete.  Pathway has been quantitatively evaluated.

  Pathway complete or pontentially complete.  Exposure is not considered significant.  

  Pathway has not been evaluated quantitatively.

  Pathway is not considered complete.

Footnotes:
a
 The potential ecological exposure pathways for terrestrial habitats is based on Figure 5-1 from Presidio-Wide 

Cleanup Document (EKI, 2002a; Revised 2006).

References:

Erler & Kalinowski, Inc. (EKI) 2006 .  Development of Presidio-Wide Cleanup Levels for Soil, Sediment, 

Groundwater, and Surface Water.   October 2002.  Revised May 2006.
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Proposed BBDA 2 Engineered Cover (approx: 2ft thick)

Area where debris fill will be removed and re-located
within the area to be covered.

Estimated Limit of Soil Remedial Unit
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Soil Analytical Data and ProUCL Output 
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Table A-1.  Soil Analytical Data  - Detected Chemicals
Debris Fill Area

December 2012

PS64285_Table A-1

Depth      Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Mercury Molybdenum Nickel

(feet bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
BBSB06 BBSB06 0.0 8/13/1992 Fill <41.3  R 5.21 205 1.25 0.762 93.8 44.7 44.8 31 0.046 NT 127

BBSB06 1.5 8/13/1992 Fill <41.3  R 4.87 218 1.31 1.3 106 46.2 55.2 20 0.032 NT 120
BBSB08 BBSB08 0.0 8/13/1992 Fill <41.3  R 3.67 138 1.07 0.9 69.7 37.4 68.4 210 0.088 NT 68.9

BBSB08 2.0 8/13/1992 Fill <41.3  R 1.9 224 1.11 0.978 44.9 39.5 118 110 0.042 NT 51.1
BB2SB102 BB2SB102(0.0) 0.0 5/12/2005 Fill 0.57 4 110 0.33 0.32 57 13 36 80 0.13 0.49 51

BB2SB102(2.0) 2.0 5/12/2005 Fill <0.32 4.4 120 0.47 0.2 49 11 29 40 0.046 0.44 47
BBD2TP105 BBD2TP105(11.5) 11.5 4/28/2005 Fill 0.61 7.4 95 0.34 0.16 63 18 20 35 0.04 0.53 89
BBD2TP106 BBD2TP106(2.0) 2.0 4/28/2005 Fill 0.56 4.2 520 0.33 0.5 77 11 35 200 0.49 0.53 88
BB2TP110 BB2TP110(3.0) 3.0 12/22/2006 Fill 2.3 7.2 300 0.47 0.48 50 12 60 240 0.043 0.68 60

BB2TP110(4.0) 4.0 12/22/2006 Fill <3.6 8.1 170 0.64 <0.31 40 12 30 13 0.076 0.54 48
BB2TP500 BB2TP500[2.0] 2 8/29/2011 Fill 0.18 4 100 0.21 0.25 160 62 15 5 0.028 <0.4 490
BB2TP501 BB2TP501[0.5] 0.5 8/29/2011 Fill 0.24 3.7 340 0.43 <0.27 19 18 150 13 0.0079 <0.57 25
BB2TP502 BB2TP502[3.0] 3 8/29/2011 Debris Fill 0.63 4.1 560 0.89 <0.29 20 16 160 37 0.055 <0.67 16

BB2TP502[9.5] 9.5 8/29/2011 Debris Fill 2.4 4.9 240 0.55 1 95 17 82 330 1.2 <0.75 40
BB2TP503 BB2TP503[1.5] 1.5 8/29/2011 Debris Fill 1.3 4.2 520 1.1 <0.27 24 23 220 24 0.0074 <0.43 26
BB2TP504 BB2TP504[1.5] 1.5 8/30/2011 Fill 0.38 6.8 370 0.88 0.15 64 22 110 29 0.04 0.34 68

DUP083011-003 1.5 8/30/2011 Fill 0.4 6.2 210 0.55 0.092 42 12 64 31 0.05 0.31 56
BB2TP504[5.5] 5.5 8/30/2011 Fill <0.3 4.6 120 0.42 0.032 63 13 16 6.9 0.014 0.24 39

BB2TP505 BB2TP505[1.0] 1 8/30/2011 Fill 0.4 9.6 260 0.96 0.22 54 20 64 44 0.078 0.49 69
BB2TP506 BB2TP506[1.0] 1 8/30/2011 Debris Fill 0.23 6.5 150 0.68 0.16 100 24 29 36 0.031 0.37 110
BB2TP507 BB2TP507[0.0] 0 8/30/2011 Debris Fill 0.44 5.4 100 0.5 0.21 240 18 32 43 0.041 0.31 210

DUP083011-002 0 8/30/2011 Debris Fill 0.5 5.2 110 0.4 0.26 93 14 29 42 0.045 0.28 110
BB2TP508 BB2TP508[0.5] 0.5 8/30/2011 Debris Fill 0.19 4.6 150 0.41 0.16 170 27 23 29 0.047 0.31 170
BB2TP514 BB2TP514[3.5] 3.5 8/29/2011 Debris Fill 0.073 0.98 75 <0.29 0.26 1000 73 20 23 0.069 <0.44 1700

BB2TP514[9.5] 9.5 8/29/2011 Debris Fill 0.67 2.7 230 0.55 0.1 33 14 190 220 0.21 <0.44 36
BB2TP515 BB2TP515[1.0] 1 8/30/2011 Debris Fill 0.57 3.6 440 0.77 0.48 34 25 150 230 0.063 <1.4 37

DUP083011-004 1 8/30/2011 Debris Fill 0.33 3.1 340 0.55 0.44 32 19 100 330 0.033 0.44 40
BB2TP515[5.0] 5 8/30/2011 Debris Fill 0.36 4.5 480 0.53 0.37 48 18 160 210 0.68 0.52 64

BB2SB519 BB2SB519[0.0] 0 8/23/2011 Fill 1 4.8 150 0.35 0.42 70 13 45 190 0.13 <0.36 57
DUP082311-002 0 8/23/2011 Fill 0.63 4.2 150 0.29 0.51 52 12 44 190 0.18 <0.45 56

BB2SB521 BB2SB521[0.0] 0 8/23/2011 Fill 1.1 4 140 0.39 0.3 62 12 31 80 0.091 <0.34 57

Abbreviations:
-- = Not applicable/not available.
<# = Not detected above the reporting limit.
feet bgs = feet below ground surface.
mg/kg = Milligrams per kilogram.
NT = Not tested.
R = Rejected.

Notes:
Peach highlights indicate the primary and duplicate samples were averaged 
     for the 95% upper confidence limit calculations.
Blue highlights indicate the value from the duplicate pair used in the 95% 
     upper confidence limit calculations.
The source of the data for samples collected prior to 2000 is the Main Installation Sites RI 
(Dames & Moore, 1997).
Rejected sample results were not included in the summary table or in the calculations of upper 
confidence limit (UCLs).  

Station         
Name 

Sample            
Number

Sample            
Date Soil Type
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FS/RAP BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020.03.034

Table A-1.  Soil Analytical Data  - Detected Chemicals
Debris Fill Area

December 2012

PS64285_Table A-1

Depth      

(feet bgs)
BBSB06 BBSB06 0.0 8/13/1992 Fill

BBSB06 1.5 8/13/1992 Fill
BBSB08 BBSB08 0.0 8/13/1992 Fill

BBSB08 2.0 8/13/1992 Fill
BB2SB102 BB2SB102(0.0) 0.0 5/12/2005 Fill

BB2SB102(2.0) 2.0 5/12/2005 Fill
BBD2TP105 BBD2TP105(11.5) 11.5 4/28/2005 Fill
BBD2TP106 BBD2TP106(2.0) 2.0 4/28/2005 Fill
BB2TP110 BB2TP110(3.0) 3.0 12/22/2006 Fill

BB2TP110(4.0) 4.0 12/22/2006 Fill
BB2TP500 BB2TP500[2.0] 2 8/29/2011 Fill
BB2TP501 BB2TP501[0.5] 0.5 8/29/2011 Fill
BB2TP502 BB2TP502[3.0] 3 8/29/2011 Debris Fill

BB2TP502[9.5] 9.5 8/29/2011 Debris Fill
BB2TP503 BB2TP503[1.5] 1.5 8/29/2011 Debris Fill
BB2TP504 BB2TP504[1.5] 1.5 8/30/2011 Fill

DUP083011-003 1.5 8/30/2011 Fill
BB2TP504[5.5] 5.5 8/30/2011 Fill

BB2TP505 BB2TP505[1.0] 1 8/30/2011 Fill
BB2TP506 BB2TP506[1.0] 1 8/30/2011 Debris Fill
BB2TP507 BB2TP507[0.0] 0 8/30/2011 Debris Fill

DUP083011-002 0 8/30/2011 Debris Fill
BB2TP508 BB2TP508[0.5] 0.5 8/30/2011 Debris Fill
BB2TP514 BB2TP514[3.5] 3.5 8/29/2011 Debris Fill

BB2TP514[9.5] 9.5 8/29/2011 Debris Fill
BB2TP515 BB2TP515[1.0] 1 8/30/2011 Debris Fill

DUP083011-004 1 8/30/2011 Debris Fill
BB2TP515[5.0] 5 8/30/2011 Debris Fill

BB2SB519 BB2SB519[0.0] 0 8/23/2011 Fill
DUP082311-002 0 8/23/2011 Fill

BB2SB521 BB2SB521[0.0] 0 8/23/2011 Fill

Abbreviations:
-- = Not applicable/not available.
<# = Not detected above the reporting limit.
feet bgs = feet below ground surface.
mg/kg = Milligrams per kilogram.
NT = Not tested.
R = Rejected.

Notes:
Peach highlights indicate the primary and duplicate samples were averaged 
     for the 95% upper confidence limit calculations.
Blue highlights indicate the value from the duplicate pair used in the 95% 
     upper confidence limit calculations.
The source of the data for samples collected prior to 2000 is the Main Installation Sites RI 
(Dames & Moore, 1997).
Rejected sample results were not included in the summary table or in the calculations of upper 
confidence limit (UCLs).  

Station         
Name 

Sample            
Number

Sample            
Date Soil Type Selenium Silver Thallium Vanadium Zinc Acenaphthene Acenaphthylene Anthracene Benzo(a)

anthracene Benzo(a)pyrene Benzo(b)
fluoranthene

Benzo(g,h,i)
perylene

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
0.477 0.67 97.5  R 55.7 307 <0.033 0.1 0.81 0.52 0.54 0.47 <0.25
<0.25 <0.521 115  R 61.9 292 <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 <0.25
0.541 1.47 100  R 62.2 129 <0.033 <0.033 0.061 0.22 0.11 0.14 <0.25
<0.25 1.65 108  R 53.7 97.2 <0.033 <0.033 <0.033 0.084 0.11 0.13 <0.25
0.24 0.061 <0.25 50 110 0.0049 0.014 0.024 0.099 0.14 0.12 0.068
0.37 0.034 <0.26 51 97 0.0021 0.011 0.0087 0.052 0.084 0.068 0.038

<0.33 0.042 0.28 46 56 <0.006 <0.006 <0.006 0.0014 0.0017 0.0029 0.0032
<0.27 0.19 0.064 46 420 0.022 0.22 0.12 0.54 0.8 0.61 0.26
<0.29 2.1 <0.29 48 390 <0.0057 <0.0057 <0.0057 <0.0057 <0.0057 <0.0057 <0.0057
<0.31 0.064 <0.31 42 59 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
<0.27 <0.27 0.13 56 41 <0.0053 <0.0053 <0.0053 0.0017 0.0023 0.0024 <0.0053
0.36 0.041 0.34 45 27 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 0.0015 <0.0053
0.37 0.061 0.14 56 54 <0.0058 <0.0058 <0.0058 <0.0058 0.0012 0.0023 0.0014

<0.29 14 0.11 53 1200 <0.0058 0.0037 0.0049 0.019 0.017 0.055 0.0065
0.91 0.085 0.25 59 52 <0.0055 <0.0055 0.0012 0.0033 0.0048 0.0082 0.003
0.18 0.12 0.055 59 110 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056
0.15 0.22 <0.28 38 110 <0.0055 <0.0055 <0.0055 0.0023 0.0021 0.0037 0.0017
0.32 0.034 <0.3 55 36 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
0.2 0.11 0.23 53 130 <0.0058 <0.0058 <0.0058 0.004 0.0039 0.0052 0.0026

<0.28 0.074 0.047 59 99 <0.0055 <0.0055 <0.0055 0.0034 0.0029 0.0038 0.0021
0.13 0.16 0.079 64 120 <0.0055 <0.0055 <0.0055 0.0036 0.0041 0.0063 0.0036

0.092 0.15 0.037 61 94 <0.0057 <0.0057 0.0012 0.0045 0.0054 0.0077 0.0049
0.14 0.058 0.095 52 87 <0.0058 0.0022 0.0034 0.01 0.0095 0.015 0.0068

<0.29 0.087 0.1 30 160 <0.0057 0.0013 0.0016 0.0024 0.0032 0.0055 <0.0057
<0.28 0.25 0.25 39 140 <0.011 <0.011 <0.011 0.0039 0.0052 0.0092 0.0025
0.085 0.12 0.078 53 110 <0.0054 0.012 0.0099 0.026 0.037 0.086 0.03
<0.27 0.099 0.11 46 100 <0.0055 0.0079 0.0075 0.019 0.025 0.062 0.02
<0.3 0.32 0.052 48 140 <0.024 <0.024 0.0054 0.034 0.039 0.048 0.022
0.26 0.093 0.14 44 110 -- -- -- -- -- -- --
0.24 0.089 0.16 37 100 -- -- -- -- -- -- --
0.11 0.076 0.13 46 83 -- -- -- -- -- -- --
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FS/RAP BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020.03.034

Table A-1.  Soil Analytical Data  - Detected Chemicals
Debris Fill Area

December 2012

PS64285_Table A-1

Depth      

(feet bgs)
BBSB06 BBSB06 0.0 8/13/1992 Fill

BBSB06 1.5 8/13/1992 Fill
BBSB08 BBSB08 0.0 8/13/1992 Fill

BBSB08 2.0 8/13/1992 Fill
BB2SB102 BB2SB102(0.0) 0.0 5/12/2005 Fill

BB2SB102(2.0) 2.0 5/12/2005 Fill
BBD2TP105 BBD2TP105(11.5) 11.5 4/28/2005 Fill
BBD2TP106 BBD2TP106(2.0) 2.0 4/28/2005 Fill
BB2TP110 BB2TP110(3.0) 3.0 12/22/2006 Fill

BB2TP110(4.0) 4.0 12/22/2006 Fill
BB2TP500 BB2TP500[2.0] 2 8/29/2011 Fill
BB2TP501 BB2TP501[0.5] 0.5 8/29/2011 Fill
BB2TP502 BB2TP502[3.0] 3 8/29/2011 Debris Fill

BB2TP502[9.5] 9.5 8/29/2011 Debris Fill
BB2TP503 BB2TP503[1.5] 1.5 8/29/2011 Debris Fill
BB2TP504 BB2TP504[1.5] 1.5 8/30/2011 Fill

DUP083011-003 1.5 8/30/2011 Fill
BB2TP504[5.5] 5.5 8/30/2011 Fill

BB2TP505 BB2TP505[1.0] 1 8/30/2011 Fill
BB2TP506 BB2TP506[1.0] 1 8/30/2011 Debris Fill
BB2TP507 BB2TP507[0.0] 0 8/30/2011 Debris Fill

DUP083011-002 0 8/30/2011 Debris Fill
BB2TP508 BB2TP508[0.5] 0.5 8/30/2011 Debris Fill
BB2TP514 BB2TP514[3.5] 3.5 8/29/2011 Debris Fill

BB2TP514[9.5] 9.5 8/29/2011 Debris Fill
BB2TP515 BB2TP515[1.0] 1 8/30/2011 Debris Fill

DUP083011-004 1 8/30/2011 Debris Fill
BB2TP515[5.0] 5 8/30/2011 Debris Fill

BB2SB519 BB2SB519[0.0] 0 8/23/2011 Fill
DUP082311-002 0 8/23/2011 Fill

BB2SB521 BB2SB521[0.0] 0 8/23/2011 Fill

Abbreviations:
-- = Not applicable/not available.
<# = Not detected above the reporting limit.
feet bgs = feet below ground surface.
mg/kg = Milligrams per kilogram.
NT = Not tested.
R = Rejected.

Notes:
Peach highlights indicate the primary and duplicate samples were averaged 
     for the 95% upper confidence limit calculations.
Blue highlights indicate the value from the duplicate pair used in the 95% 
     upper confidence limit calculations.
The source of the data for samples collected prior to 2000 is the Main Installation Sites RI 
(Dames & Moore, 1997).
Rejected sample results were not included in the summary table or in the calculations of upper 
confidence limit (UCLs).  

Station         
Name 

Sample            
Number

Sample            
Date Soil Type

Benzo(k)
fluoranthene Chrysene Dibenzo(a,h)

anthracene Fluoranthene Fluorene Indeno(1,2,3-
c,d)pyrene

2-Methyl
naphthalene Napthalene Phenanthrene Pyrene 4,4'-DDD 4,4'-DDE

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
0.38 0.47 <0.033 0.56 <0.033 <0.033 -- 0.051 0.15 0.91 <0.006 <0.006

<0.033 <0.22 <0.033 <0.085 <0.033 <0.033 -- <0.033 <0.033 <0.033 <0.006 <0.006
0.18 <0.22 <0.033 0.4 0.051 0.09 -- 0.046 0.44 <0.033 <0.06 <0.06
0.14 <0.22 <0.033 0.26 <0.033 0.045 -- <0.033 <0.033 0.22 <0.006 0.12
0.09 0.13 0.035 0.18 0.0067 0.072 -- 0.0051 0.12 0.22 <0.021 <0.021

0.055 0.069 0.019 0.076 0.0038 0.036 -- 0.004 0.051 0.1 <0.019 <0.019
0.003 0.0029 0.0016 0.003 <0.006 0.0028 -- <0.006 0.0019 0.0028 <0.0039 <0.0039
0.54 0.87 0.22 1.5 0.12 0.29 -- 0.064 1.8 1.8 <0.018 <0.018

<0.0057 0.001 <0.0057 0.0013 <0.0057 <0.0057 -- <0.0057 <0.0057 0.0011 NT NT
<0.006 <0.006 <0.006 <0.006 <0.006 <0.006 -- <0.006 <0.006 <0.006 NT NT

<0.0053 0.0023 <0.0053 0.0015 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 0.0017 <0.0035 <0.0035
<0.0053 0.0018 <0.0053 0.0015 <0.0053 <0.0053 <0.0053 <0.0053 <0.0053 0.0016 <0.0035 <0.0035
<0.0058 0.0022 <0.0058 0.0019 <0.0058 <0.0058 <0.0058 <0.0058 <0.0058 0.0018 <0.0038 <0.0038

0.012 0.054 0.0027 0.015 <0.0058 0.0059 0.008 0.0098 0.015 0.018 <0.0038 0.0032
0.0024 0.0062 <0.0055 0.0083 <0.0055 0.003 <0.0055 <0.0055 0.0057 0.0083 <0.0037 <0.0037

<0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0.0037 <0.0037
<0.0055 0.0051 0.0029 0.0072 <0.0055 0.0021 <0.0055 <0.0055 0.0064 0.006 <0.0036 <0.0036
<0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.004 <0.004
0.0014 0.0062 0.0031 0.009 <0.0058 0.0029 <0.0058 <0.0058 0.0046 0.0099 <0.0038 <0.0038

<0.0055 0.0044 0.0028 0.0057 <0.0055 0.0019 <0.0055 <0.0055 0.0024 0.0072 <0.0036 0.0087
0.0023 0.008 0.0036 0.0092 <0.0055 0.0038 <0.0055 <0.0055 0.0057 0.01 <0.0037 <0.0037
0.0058 0.0084 0.0012 0.01 <0.0057 0.0028 <0.0057 <0.0057 0.006 0.011 <0.0037 0.0029
0.0038 0.016 0.0046 0.019 <0.0058 0.0077 <0.0058 <0.0058 0.012 0.02 <0.0039 <0.0039

<0.0057 0.0035 <0.0057 0.0055 <0.0057 <0.0057 <0.0057 <0.0057 0.0034 0.0047 0.011 0.15
0.003 0.0078 <0.011 0.0063 <0.011 0.0023 0.0028 0.0037 0.0081 0.0048 <0.0038 <0.0038
0.027 0.081 0.013 0.088 0.0026 0.034 0.0021 0.0025 0.042 0.08 <0.0037 0.0029
0.018 0.061 0.0088 0.067 0.0019 0.022 0.0016 0.0019 0.031 0.065 <0.0036 0.0028
0.016 0.042 0.0086 0.042 <0.024 0.02 0.0072 0.006 0.025 0.048 0.019 0.024

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
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FS/RAP BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020.03.034

Table A-1.  Soil Analytical Data  - Detected Chemicals
Debris Fill Area

December 2012

PS64285_Table A-1

Depth      

(feet bgs)
BBSB06 BBSB06 0.0 8/13/1992 Fill

BBSB06 1.5 8/13/1992 Fill
BBSB08 BBSB08 0.0 8/13/1992 Fill

BBSB08 2.0 8/13/1992 Fill
BB2SB102 BB2SB102(0.0) 0.0 5/12/2005 Fill

BB2SB102(2.0) 2.0 5/12/2005 Fill
BBD2TP105 BBD2TP105(11.5) 11.5 4/28/2005 Fill
BBD2TP106 BBD2TP106(2.0) 2.0 4/28/2005 Fill
BB2TP110 BB2TP110(3.0) 3.0 12/22/2006 Fill

BB2TP110(4.0) 4.0 12/22/2006 Fill
BB2TP500 BB2TP500[2.0] 2 8/29/2011 Fill
BB2TP501 BB2TP501[0.5] 0.5 8/29/2011 Fill
BB2TP502 BB2TP502[3.0] 3 8/29/2011 Debris Fill

BB2TP502[9.5] 9.5 8/29/2011 Debris Fill
BB2TP503 BB2TP503[1.5] 1.5 8/29/2011 Debris Fill
BB2TP504 BB2TP504[1.5] 1.5 8/30/2011 Fill

DUP083011-003 1.5 8/30/2011 Fill
BB2TP504[5.5] 5.5 8/30/2011 Fill

BB2TP505 BB2TP505[1.0] 1 8/30/2011 Fill
BB2TP506 BB2TP506[1.0] 1 8/30/2011 Debris Fill
BB2TP507 BB2TP507[0.0] 0 8/30/2011 Debris Fill

DUP083011-002 0 8/30/2011 Debris Fill
BB2TP508 BB2TP508[0.5] 0.5 8/30/2011 Debris Fill
BB2TP514 BB2TP514[3.5] 3.5 8/29/2011 Debris Fill

BB2TP514[9.5] 9.5 8/29/2011 Debris Fill
BB2TP515 BB2TP515[1.0] 1 8/30/2011 Debris Fill

DUP083011-004 1 8/30/2011 Debris Fill
BB2TP515[5.0] 5 8/30/2011 Debris Fill

BB2SB519 BB2SB519[0.0] 0 8/23/2011 Fill
DUP082311-002 0 8/23/2011 Fill

BB2SB521 BB2SB521[0.0] 0 8/23/2011 Fill

Abbreviations:
-- = Not applicable/not available.
<# = Not detected above the reporting limit.
feet bgs = feet below ground surface.
mg/kg = Milligrams per kilogram.
NT = Not tested.
R = Rejected.

Notes:
Peach highlights indicate the primary and duplicate samples were averaged 
     for the 95% upper confidence limit calculations.
Blue highlights indicate the value from the duplicate pair used in the 95% 
     upper confidence limit calculations.
The source of the data for samples collected prior to 2000 is the Main Installation Sites RI 
(Dames & Moore, 1997).
Rejected sample results were not included in the summary table or in the calculations of upper 
confidence limit (UCLs).  

Station         
Name 

Sample            
Number

Sample            
Date Soil Type 4,4'-DDT alpha-Chlordane gamma-Chlordane Total-Chlordane Dieldrin Endosulfan I Endrin TPH as Gasoline TPH as Diesel TPH as Fuel/Motor 

Oil
1,2,4-

Trimethylbenzene 2-Butanone

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
<0.006 -- -- <0.03 <0.006 -- 0.006 <1 58 NT NT <0.005
<0.006 -- -- <0.03 <0.006 -- <0.006 <1 13 NT NT <0.005
<0.06 -- -- <0.30 <0.06 -- <0.06 <1 19 NT NT <0.005
0.022 -- -- <0.03 <0.006 -- <0.006 <1 14 NT NT <0.005

<0.021 <0.011 <0.011 <0.011 <0.021 -- <0.021 NT NT NT NT NT
<0.019 <0.0097 <0.0097 <0.0097 <0.019 -- <0.019 NT NT NT NT NT

<0.0039 <0.002 <0.002 <0.002 <0.0039 -- <0.0039 0.27 5.3 32 <0.0051 0.011
<0.018 <0.0094 <0.0094 <0.0094 <0.018 -- <0.018 0.57 180 360 0.013 <0.011

NT NT -- -- NT -- NT NT NT NT NT NT
NT NT -- -- NT -- NT NT NT NT NT NT

0.0018 <0.0018 <0.0018 <0.0018 <0.0035 <0.0018 <0.0035 -- -- -- -- --
<0.0035 <0.0018 <0.0018 <0.0018 <0.0035 <0.0018 <0.0035 -- -- -- -- --

0.013 <0.002 <0.002 <0.002 <0.0038 <0.002 <0.0038 -- -- -- -- --
0.0045 <0.002 <0.002 <0.002 <0.0038 <0.002 <0.0038 -- -- -- -- --

<0.0037 <0.0019 <0.0019 <0.0019 <0.0037 <0.0019 <0.0037 -- -- -- -- --
<0.0037 <0.0019 <0.0019 <0.0019 <0.0037 <0.0019 <0.0037 -- -- -- -- --
<0.0036 <0.0019 <0.0019 <0.0019 <0.0036 <0.0019 <0.0036 -- -- -- -- --
<0.004 0.00044 <0.002 0.00044 <0.004 <0.002 <0.004 -- -- -- -- --

<0.0038 <0.0019 <0.0019 <0.0019 <0.0038 <0.0019 <0.0038 -- -- -- -- --
0.0059 0.0012 <0.0019 0.0012 <0.0036 <0.0019 <0.0036 -- -- -- -- --
0.0018 0.0065 0.0028 0.0093 <0.0037 <0.0019 <0.0037 -- -- -- -- --
0.002 0.006 0.0026 0.0086 <0.0037 <0.0019 <0.0037 -- -- -- -- --

<0.0039 <0.002 <0.002 <0.002 <0.0039 <0.002 <0.0039 -- -- -- -- --
0.15 0.0078 0.0043 0.0121 <0.0038 <0.002 <0.0038 -- -- -- -- --

0.0035 <0.0019 <0.0019 <0.0019 <0.0038 <0.0019 <0.0038 -- -- -- -- --
0.0062 <0.0019 <0.0019 <0.0019 <0.0037 0.00074 <0.0037 -- -- -- -- --
0.0044 0.00033 0.00072 0.00105 0.0016 <0.0018 <0.0036 -- -- -- -- --
0.009 0.0013 0.014 0.1413 <0.0039 0.0027 <0.0039 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
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FS/RAP BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020.03.034

Table A-1.  Soil Analytical Data  - Detected Chemicals
Debris Fill Area

December 2012

PS64285_Table A-1

Depth      

(feet bgs)
BBSB06 BBSB06 0.0 8/13/1992 Fill

BBSB06 1.5 8/13/1992 Fill
BBSB08 BBSB08 0.0 8/13/1992 Fill

BBSB08 2.0 8/13/1992 Fill
BB2SB102 BB2SB102(0.0) 0.0 5/12/2005 Fill

BB2SB102(2.0) 2.0 5/12/2005 Fill
BBD2TP105 BBD2TP105(11.5) 11.5 4/28/2005 Fill
BBD2TP106 BBD2TP106(2.0) 2.0 4/28/2005 Fill
BB2TP110 BB2TP110(3.0) 3.0 12/22/2006 Fill

BB2TP110(4.0) 4.0 12/22/2006 Fill
BB2TP500 BB2TP500[2.0] 2 8/29/2011 Fill
BB2TP501 BB2TP501[0.5] 0.5 8/29/2011 Fill
BB2TP502 BB2TP502[3.0] 3 8/29/2011 Debris Fill

BB2TP502[9.5] 9.5 8/29/2011 Debris Fill
BB2TP503 BB2TP503[1.5] 1.5 8/29/2011 Debris Fill
BB2TP504 BB2TP504[1.5] 1.5 8/30/2011 Fill

DUP083011-003 1.5 8/30/2011 Fill
BB2TP504[5.5] 5.5 8/30/2011 Fill

BB2TP505 BB2TP505[1.0] 1 8/30/2011 Fill
BB2TP506 BB2TP506[1.0] 1 8/30/2011 Debris Fill
BB2TP507 BB2TP507[0.0] 0 8/30/2011 Debris Fill

DUP083011-002 0 8/30/2011 Debris Fill
BB2TP508 BB2TP508[0.5] 0.5 8/30/2011 Debris Fill
BB2TP514 BB2TP514[3.5] 3.5 8/29/2011 Debris Fill

BB2TP514[9.5] 9.5 8/29/2011 Debris Fill
BB2TP515 BB2TP515[1.0] 1 8/30/2011 Debris Fill

DUP083011-004 1 8/30/2011 Debris Fill
BB2TP515[5.0] 5 8/30/2011 Debris Fill

BB2SB519 BB2SB519[0.0] 0 8/23/2011 Fill
DUP082311-002 0 8/23/2011 Fill

BB2SB521 BB2SB521[0.0] 0 8/23/2011 Fill

Abbreviations:
-- = Not applicable/not available.
<# = Not detected above the reporting limit.
feet bgs = feet below ground surface.
mg/kg = Milligrams per kilogram.
NT = Not tested.
R = Rejected.

Notes:
Peach highlights indicate the primary and duplicate samples were averaged 
     for the 95% upper confidence limit calculations.
Blue highlights indicate the value from the duplicate pair used in the 95% 
     upper confidence limit calculations.
The source of the data for samples collected prior to 2000 is the Main Installation Sites RI 
(Dames & Moore, 1997).
Rejected sample results were not included in the summary table or in the calculations of upper 
confidence limit (UCLs).  

Station         
Name 

Sample            
Number

Sample            
Date Soil Type Acetone Benzene Ethylbenzene Methylene 

Chloride p-Isopropyltoluene Toluene Xylenes (o-) Xylenes (total)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
<0.046 <0.002 <0.002 <0.04 NT <0.002 NT <0.002
<0.046 <0.002 <0.002 <0.04 NT <0.002 NT <0.002
<0.046 0.002 <0.002 <0.04 NT <0.002 NT <0.002
<0.046 <0.002 <0.002 <0.04 NT <0.002 NT 0.004

NT NT NT NT NT NT NT NT
NT NT NT NT NT NT NT NT

0.063 <0.0051 <0.0051 <0.02 <0.0051 <0.0051 <0.0051 <0.0051
<0.022 <0.0056 0.013 <0.022 <0.0056 0.04 0.018 0.048

NT NT NT NT NT NT NT NT
NT NT NT NT NT NT NT NT
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

Notes: 
confidence limit (UCLs).  Blue highlighting indicates which value between the primary and the duplicate samples was used to calculate the UCL.
between the primary and duplicate samples, the detected value was used in the UCL calculation. <# = Not detected above the detection limit.
The source of the data for samples collected prior to 2000 is the Main Installation Sites RI R = Sample was rejected and not used in the summary table or calculation of upper confidence limits.
Rejected sample results were not included in the summary table or in the calculations of upper Orange highlighting indicates the samples that were averaged for calculating the UCL.
 detected concentrations.  However, when providing sample counts, only the values used for UCL 
samples was used in the UCL calculation.  Where there was one detected value and one nondetect mg/kg = Milligrams per kilogram.
(Dames & Moore, 1997).
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FS/RAP BBDA 2
Presidio of San Francisco
AMEC Project No. OD1216302003.034

December 2012

PS64285_Table A-2

BBSB06 BBSB06 BBSB08 BBSB08 BB2SB102(0.0) BB2SB102(2.0) BBD2TP105(11.5) BBD2TP106(2.0) BB2TP110(3.0) BB2TP110(4.0) BB2TP500[2.0] BB2TP501[0.5]
0 feet bgs 1.5 feet bgs 0 feet bgs 2 feet bgs 0 feet bgs 2 feet bgs 11.5 feet bgs 2 feet bgs 3 feet bgs 4 feet bgs 2 feet bgs 0.5 feet bgs
8/13/1992 8/13/1992 8/13/1992 8/13/1992 5/12/2005 5/12/2005 4/28/2005 4/28/2005 12/22/2006 12/22/2006 8/29/2011 8/29/2011

Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b

(unitless) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Benzo(a)anthracene 0.1 0.52 0.052 < 0.033 -- 0.22 0.022 0.084 0.0084 0.099 0.0099 0.052 0.0052 0.0014 0.00014 0.54 0.054 < 0.00285 0.00014 < 0.006 -- 0.0017 0.00017 < 0.00265 0.00013

Benzo(a)pyrene 1 0.54 0.54 < 0.033 -- 0.11 0.11 0.11 0.11 0.14 0.14 0.084 0.084 0.0017 0.0017 0.8 0.80 < 0.00285 0.0014 < 0.006 -- 0.0023 0.0023 < 0.00265 0.0013

Benzo(b)fluoranthene 0.1 0.47 0.047 < 0.033 -- 0.14 0.014 0.13 0.013 0.12 0.012 0.068 0.0068 0.0029 0.00029 0.61 0.061 < 0.00285 0.00014 < 0.006 -- 0.0024 0.00024 0.0015 0.00015

Benzo(k)fluoranthene 0.1 0.38 0.038 < 0.033 -- 0.18 0.018 0.14 0.014 0.09 0.0090 0.055 0.0055 0.003 0.00030 0.54 0.054 < 0.00285 0.00014 < 0.006 -- < 0.00265 0.00013 < 0.00265 0.00013

Chrysene 0.01 0.47 0.0047 < 0.22 -- < 0.11 0.00055 < 0.11 0.00055 0.13 0.0013 0.069 0.00069 0.0029 0.000029 0.87 0.0087 0.001 0.000010 < 0.006 -- 0.0023 0.000023 0.0018 0.000018

Dibenzo(a,h)anthracene 0.34 < 0.0165 0.0028 < 0.033 -- < 0.0165 0.0028 < 0.0165 0.0028 0.035 0.012 0.019 0.0065 0.0016 0.00054 0.22 0.075 < 0.00285 0.00048 < 0.006 -- < 0.00265 0.00045 < 0.00265 0.00045

Indeno(1,2,3-cd)pyrene 0.1 < 0.0165 0.00083 < 0.033 -- 0.09 0.0090 0.045 0.0045 0.072 0.0072 0.036 0.0036 0.0028 0.00028 0.29 0.029 < 0.00285 0.00014 < 0.006 -- < 0.00265 0.00013 < 0.00265 0.00013

Benzo(a)pyrene PEQ c 0.69 <0.033 0.18 0.15 0.19 0.11 0.0033 1.1 0.0025 <0.006 0.0034 0.0023

BB2TP502[3.0] BB2TP502[9.5] BB2TP503[1.5] BB2TP504[1.5] d BB2TP504[5.5] BB2TP505[1.0] BB2TP506[1.0] BB2TP507[0.0] d BB2TP508[0.5] BB2TP514[3.5] BB2TP514[9.5] BB2TP515[1.0] d

3 feet bgs 9.5 feet bgs 1.5 feet bgs 1.5 feet bgs 5.5 feet bgs 1 feet bgs 1 feet bgs 0 feet bgs 0.5 feet bgs 3.5 feet bgs 9.5 feet bgs 1 feet bgs
8/29/2011 8/29/2011 8/29/2011 8/30/2011 8/30/2011 8/30/2011 8/30/2011 8/30/2011 8/30/2011 8/29/2011 8/29/2011 8/30/2011

Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b Lab Results PEF Adj b

(unitless) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Benzo(a)anthracene 0.1 < 0.0029 0.00015 0.019 0.0019 0.0033 0.00033 0.0023 0.00023 < 0.006 -- 0.004 0.00040 0.0034 0.00034 0.00405 0.000405 0.01 0.0010 0.0024 0.00024 0.0039 0.00039 0.0225 0.00225

Benzo(a)pyrene 1 0.0012 0.0012 0.017 0.017 0.0048 0.0048 0.0021 0.0021 < 0.006 -- 0.0039 0.0039 0.0029 0.0029 0.00475 0.00475 0.0095 0.0095 0.0032 0.0032 0.0052 0.0052 0.031 0.031

Benzo(b)fluoranthene 0.1 0.0023 0.00023 0.055 0.0055 0.0082 0.00082 0.0037 0.00037 < 0.006 -- 0.0052 0.00052 0.0038 0.00038 0.007 0.0007 0.015 0.0015 0.0055 0.00055 0.0092 0.00092 0.074 0.0074

Benzo(k)fluoranthene 0.1 < 0.0029 0.00015 0.012 0.0012 0.0024 0.00024 < 0.004175 0.00021 < 0.006 -- 0.0014 0.00014 < 0.00275 0.00014 0.00405 0.000405 0.0038 0.00038 < 0.00285 0.00014 0.003 0.00030 0.0225 0.00225

Chrysene 0.01 0.0022 0.000022 0.054 0.00054 0.0062 0.000062 0.0051 0.000051 < 0.006 -- 0.0062 0.000062 0.0044 0.000044 0.0082 0.000082 0.016 0.00016 0.0035 0.000035 0.0078 0.000078 0.071 0.00071

Dibenzo(a,h)anthracene 0.34 < 0.0029 0.00049 0.0027 0.00092 < 0.00275 0.00047 0.0029 0.00099 < 0.006 -- 0.0031 0.0011 0.0028 0.00095 0.0024 0.00082 0.0046 0.0016 < 0.00285 0.00048 < 0.0055 0.00094 0.0109 0.00371

Indeno(1,2,3-cd)pyrene 0.1 < 0.0029 0.00015 0.0059 0.00059 0.003 0.00030 0.0021 0.00021 < 0.006 -- 0.0029 0.00029 0.0019 0.00019 0.0033 0.00033 0.0077 0.00077 < 0.00285 0.00014 0.0023 0.00023 0.028 0.0028

Benzo(a)pyrene PEQ c 0.0024 0.028 0.0070 0.0042 <0.006 0.0064 0.0049 0.0075 0.0149 0.0048 0.0081 0.0501

BB2TP515[5.0]
5 feet bgs
8/30/2011

Lab Results PEF Adj b

(unitless) mg/kg mg/kg
Benzo(a)anthracene 0.1 0.034 0.0034

Benzo(a)pyrene 1 0.039 0.039

Benzo(b)fluoranthene 0.1 0.048 0.0048

Benzo(k)fluoranthene 0.1 0.016 0.0016

Chrysene 0.01 0.042 0.00042

Dibenzo(a,h)anthracene 0.34 0.0086 0.0029

Indeno(1,2,3-cd)pyrene 0.1 0.02 0.0020

Benzo(a)pyrene PEQ c 0.054

Abbreviations:
bgs = Below ground surface.
Adj = Adjusted.
Dup = Duplicate sample.
mg/kg = Milligrams per kilogram.
<# = Not detected above detection limit.
-- = Not applicable.
PEF = Potency equivalent factor.
BaP = Benzo(a)pyrene.
PEQ = Potency equivalent concentration.

Footnotes:
a PEFs were obtained from Human Health Risk Assessment Note 4, Screening Level Human Health Risk Assessments  (DTSC, 2009 ).
b The PEF Adj was calculated by multiplying the laboratory result by the PEF.  For samples where at least one PAH compound was detected, a value equal to half of the detection limit was 
used as a surrogate value for non detect compounds.  For samples where all of the PAHs were not detected, the designated BaP PEQ was represented as the detection limit for BaP
c The BaP PEQ is the sum of the PEF Adj values for each chemical. 
d For samples with duplicates, if primary and duplicate sample results were detected values, the average value of the two are used and if only one of the primary and duplicate sample has a detected value, the detected value is used.

Polycyclic Aromatic 
Hydrocarbons (PAHs)

Potency Equivalent 
Factor (PEF) a

Polycyclic Aromatic 
Hydrocarbons (PAHs)

Potency Equivalent 
Factor (PEF) a

 Table A-2. Benzo(a)pyrene Potency Equivalent Concentrations
Debris Fill Area, Baker Beach Disturbed Area 2

Polycyclic Aromatic 
Hydrocarbons (PAHs)

Potency Equivalent 
Factor (PEF) a
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ProUCL Statistics

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

A B C D E F G H I J K L

27 24

15 2.708

220 5.394

71.98 3.966

52.8 0.803

44.8

58.96

11.35

0.819

1.155

0.835 0.946

0.923 0.923

91.33 104.3

124.9

93.34 147.9

91.75 193

1.591

45.25

71.98

57.07

85.9

65.53

0.0401 90.64

64.4 91.33

90.2

0.763 94.84

0.76 91.95

0.157 90.1

0.171 93.13

121.4

142.8

184.9

94.34

96.01

94.34

99% Chebyshev(Mean, Sd) UCL

95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (Use when n >= 40)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Approximate Chi Square Value (.05)

Adjusted Level of Significance    95% CLT UCL

Nonparametric Statistics

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCLAnderson-Darling 5% Critical Value

Kolmogorov-Smirnov 5% Critical Value

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Fill.wst

Copper (Fill Data 0-10 feet bgs)

General Statistics

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Geometric Mean SD of log Data

Std. Error of Mean

Median

SD

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

   95% Adjusted Gamma UCL (Use when n < 40)

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Coefficient of Variation

Skewness

Relevant UCL Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Gamma Distribution Test

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Chebyshev (MVUE) UCL

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)

MLE of Standard Deviation

Data Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

nu star

Theta Star

MLE of Mean
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ProUCL Statistics

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

A B C D E F G H I J K L

20 19

15 2.708

220 5.394

71.27 4.01

55.15 0.727

50

55.39

12.38

0.777

1.386

0.834 0.965

0.905 0.905

92.69 104.8

124.3

95.74 147.5

93.32 193

1.819

39.18

71.27

52.84

72.77

54.13

0.038 91.64

52.86 92.69

90.83

0.572 100.4

0.752 95.46

0.15 92.51

0.196 97.11

125.3

148.6

194.5

95.82

98.12

95.82

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Potential UCL to Use Use 95% Approximate Gamma UCL

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

Copper (Fill Data 0-3 feet bgs)

General Statistics

Number of Valid Observations Number of Distinct Observations

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Skewness

Geometric Mean SD of log Data

Median

SD

Raw Statistics Log-transformed Statistics

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Std. Error of Mean

Coefficient of Variation

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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ProUCL Statistics

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

A B C D E F G H I J K L

27 24

5 1.609

330 5.799

95.53 3.969

52.94 1.177

40

98.04

18.87

1.026

1.032

0.798 0.939

0.923 0.923

127.7 200.2

220.1

130.6 271.3

128.3 372

0.896

106.6

95.53

100.9

48.38

33.41

0.0401 126.6

32.62 127.7

125.7

1.056 134.9

0.774 128.2

0.22 126.7

0.173 132.1

177.8

213.4

283.3

138.3

141.7

200.2

   95% Hall's Bootstrap UCLAnderson-Darling 5% Critical Value

99% Chebyshev(Mean, Sd) UCLAssuming Gamma Distribution

   95% Approximate Gamma UCL (Use when n >= 40)

95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Data not Gamma Distributed at 5% Significance Level

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Use 95% H-UCL

   95% Adjusted Gamma UCL (Use when n < 40)

Assuming Normal Distribution Assuming Lognormal Distribution

MLE of Standard Deviation

nu star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% H-UCL

   95% Chebyshev (MVUE) UCL

MLE of Mean

Theta Star

   95% Modified-t UCL (Johnson-1978)

Gamma Distribution Test Data Distribution

k star (bias corrected)

   99% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

General Statistics

Lead (Fill Data 0-10 feet bgs)

Number of Valid Observations

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Coefficient of Variation

Skewness

Number of Distinct Observations

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Geometric Mean SD of log Data

SD

Std. Error of Mean

Median

Adjusted Level of Significance

Nonparametric Statistics

   95% CLT UCL

   95% Jackknife UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Chi Square Value

   95% Standard Bootstrap UCL

Approximate Chi Square Value (.05)

   95% BCA Bootstrap UCLKolmogorov-Smirnov 5% Critical Value

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Potential UCL to Use

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.
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ProUCL Statistics

176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229

A B C D E F G H I J K L

20 19

5 1.609

280 5.635

87.08 3.972

53.09 1.07

41.25

86.25

19.29

0.991

1.144

0.793 0.947

0.905 0.905

120.4 184.3

196.7

124.1 242.8

121.2 333.3

1.01

86.24

87.08

86.66

40.39

26.82

0.038 118.8

25.95 120.4

118.1

0.796 128.7

0.765 118.7

0.229 118.2

0.199 122

171.1

207.5

279

131.1

135.5

171.1

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL (Use when n >= 40)

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution

   95% Adjusted Gamma UCL (Use when n < 40)

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

   95% UCLs (Adjusted for Skewness)

Data appear Lognormal at 5% Significance Level

Theta Star

   95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

MLE of Mean

MLE of Standard Deviation

Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Gamma Distribution Test Data Distribution

k star (bias corrected)

Lead (Fill Data 0-3 feet bgs)

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Geometric Mean SD of log Data

Median

SD

Std. Error of Mean

Coefficient of Variation

Skewness

4 of 17



ProUCL Statistics

230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

A B C D E F G H I J K L

27 25

23 2

7.41%

0.034 -3.381

14 2.639

0.88 -1.807

2.789 1.506

0.27 -1.309

0.521 -0.652

22

5

81.48%

0.323 0.842

0.918 0.918

0.83 -1.797

2.686 1.45

1.711 1.166

N/A

-1.839

1.452

0.823

2.688

1.705

1.805

2.373

1.122

0.372

2.363

18.62

3.406

0.831

0.831 0.822

0.187 2.638

0.518

1.706

1.674

1.705

0.000001 5.088

14 1.8

0.815 1.833

0.087 3.081

2.69 4.058

0.273 5.977

2.98

14.77

7.1 5.977

1.695

1.78

SD of Detected

Number treated as Non-Detect

   95% Gamma Approximate UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

For additional insight, the user may want to consult a statistician.

   95% KM (jackknife) UCL

Assuming Gamma Distribution

Minimum

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

   95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

AppChi2    99% KM (Chebyshev) UCL

SD

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

97.5% KM (Chebyshev) UCL

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data

Silver (Fill Data 0-10 feet bgs)

Percent Non-Detects

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Minimum Non-Detect

Maximum Non-Detect

Minimum Non-Detect

Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended

SD SD

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution

Maximum Detected Maximum Detected

Log-transformed Statistics

Minimum Detected Minimum Detected

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean Mean

Raw Statistics

Mean of Detected Mean of Detected

DL/2 Substitution Method DL/2 Substitution Method

Assuming Normal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

SD of Detected

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number treated as Detected

Single DL Non-Detect Percentage

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)

   95% t UCL

   95% H-UCL

   95% Percentile Bootstrap UCL

SD in Log Scale

Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean in Log Scale

SD in Original Scale

Data do not follow a Discernable Distribution (0.05)

MLE yields a negative mean

   95%  H-Stat (DL/2) UCL

   95% BCA Bootstrap UCL

   95% DL/2 (t) UCL

Nonparametric Statistics

Mean

Data not Gamma Distributed at 5% Significance Level

Kaplan-Meier (KM) Method5% A-D Critical Value

SE of Mean

A-D Test Statistic

nu star

   95% KM (t) UCL

K-S Test Statistic

SD5% K-S Critical Value

Theta Star
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ProUCL Statistics

301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371

A B C D E F G H I J K L

20 18

17 2

10.00%

0.034 -3.381

2.1 0.742

0.4 -1.864

0.642 1.291

0.27 -1.309

0.521 -0.652

16

4

80.00%

0.603 0.841

0.897 0.897

0.38 -1.845

0.611 1.228

0.616 0.777

N/A

-1.903

1.227

0.371

0.614

0.608

0.616

0.683

0.733

0.574

0.697

20.68

2.065

0.787

0.787 0.37

0.213 0.599

0.138

0.608

0.597

0.608

0.034 0.773

2.1 0.611

0.371 0.607

0.105 0.971

0.614 1.231

0.601 1.742

0.617

24.04

13.88 1.231

0.642

0.672   95% Adjusted Gamma UCL (Use when n < 40)

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Gamma Distribution Test with Detected Values Only

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL (Use when n >= 40)

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Silver (Fill Data 0-3 feet bgs)

General Statistics

Number of Valid Data Number of Detected Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Number of Distinct Detected Data Number of Non-Detect Data
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ProUCL Statistics

372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430

A B C D E F G H I J K L

27 24

27 3.296

1200 7.09

171.6 4.735

113.8 0.825

105

229.4

44.15

1.337

3.784

0.536 0.937

0.923 0.923

246.9 232.1

277.4

278.6 329.4

252.3 431.5

1.234

139.1

171.6

154.5

66.64

48.85

0.0401 244.2

47.88 246.9

245.1

1.596 348.1

0.766 506.4

0.252 251.8

0.172 297.6

364

447.3

610.8

234.1

238.8

232.1Potential UCL to Use

Geometric Mean SD of log Data

95% Chebyshev(Mean, Sd) UCL

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

Use 95% H-UCL

   95% Adjusted Gamma UCL (Use when n < 40)

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Zinc (Fill Data 0-10 feet bgs)

Shapiro Wilk Test Statistic

Raw Statistics

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

   95% UCLs (Adjusted for Skewness)

Assuming Lognormal Distribution

SD

Std. Error of Mean

Skewness

   95% Chebyshev (MVUE) UCL

Median

Minimum Minimum of Log Data

Maximum

Coefficient of Variation

   95% Student's-t UCL    95% H-UCL

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Log-transformed Statistics

General Statistics

Maximum of Log Data

Mean of log Data

Number of Valid Observations Number of Distinct Observations

Mean

Assuming Normal Distribution

   95% Approximate Gamma UCL (Use when n >= 40)

Theta Star

   95% CLT UCL

Approximate Chi Square Value (.05)

Adjusted Level of Significance

Nonparametric Statistics

MLE of Standard Deviation

MLE of Mean

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

nu star

   95% Bootstrap-t UCL

Data not Gamma Distributed at 5% Significance Level

97.5% Chebyshev(Mean, Sd) UCL

Adjusted Chi Square Value

   95% Standard Bootstrap UCL

   95% Jackknife UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Anderson-Darling Test Statistic

   95% BCA Bootstrap UCLKolmogorov-Smirnov 5% Critical Value

   95% Hall's Bootstrap UCLAnderson-Darling 5% Critical Value

99% Chebyshev(Mean, Sd) UCL

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Assuming Gamma Distribution
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ProUCL Statistics

431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489

A B C D E F G H I J K L

20 18

27 3.296

420 6.04

142.8 4.711

111.1 0.713

105

113.7

25.43

0.797

1.561

0.754 0.927

0.905 0.905

186.7 207.1

245.9

194.1 291.3

188.2 380.4

1.859

76.77

142.8

104.7

74.38

55.52

0.038 184.6

54.23 186.7

182.8

1.133 203.7

0.752 191.6

0.262 185.7

0.196 191.7

253.6

301.6

395.8

191.3

195.8

207.1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Potential UCL to Use Use 95% H-UCL

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Zinc (Fill Data 0-3 feet bgs)

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics

Maximum of Log Data

Mean Mean of log Data

Geometric Mean SD of log Data

Median

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Approximate Chi Square Value (.05)

Gamma Distribution Test Data Distribution

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

MLE of Standard Deviation

nu star

Minimum Minimum of Log Data

Maximum

Log-transformed Statistics

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL
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ProUCL Statistics

490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557

A B C D E F G H I J K L

25 20

19 5

20.00%

0.0012 -6.725

0.8 -0.223

0.0956 -4.179

0.206 1.991

0.0053 -5.24

0.033 -3.411

18

7

72.00%

0.516 0.912

0.905 0.905

0.0776 -4.444

0.187 1.88

0.141 0.294

N/A

-4.451

1.866

0.0774

0.187

0.141

0.145

0.174

0.279

0.343

0.279

13.73

1.409

0.831

0.831 0.0773

0.208 0.183

0.0375

0.141

0.139

0.141

0.000001 0.326

0.8 0.149

0.0765 0.14

0.00475 0.241

0.187 0.312

0.209 0.451

0.366

10.44

4.22 0.451

0.189

0.202

Minimum Non-Detect

Maximum Detected

Mean of Detected

5% A-D Critical Value

MeanK-S Test Statistic

A-D Test Statistic Nonparametric Statistics

Kaplan-Meier (KM) Method

   95% KM (t) UCL

   95% KM (z) UCL

5% K-S Critical Value SD

SE of MeanData not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% KM (bootstrap t) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Nu star

Gamma ROS Statistics using Extrapolated Data

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Potential UCLs to Use

   99% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (jackknife) UCL

Minimum

5% Shapiro Wilk Critical Value

Assuming Normal Distribution Assuming Lognormal Distribution

Gamma Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

Data not Normal at 5% Significance Level

DL/2 Substitution Method

Data appear Lognormal at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% H-UCL

Data Distribution Test with Detected Values Only

DL/2 Substitution Method

Log ROS Method

Mean Mean

5% Shapiro Wilk Critical Value

Maximum Likelihood Estimate(MLE) Method

Mean in Log Scale

SD in Log Scale

Number of Distinct Detected Data Number of Non-Detect Data

Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended

Percent Non-Detects

Maximum Non-Detect

Maximum Detected

SD of Detected

Minimum Non-Detect

Mean of Detected

SD of Detected

Normal Distribution Test with Detected Values Only

Benzo(a)pyrene (Fill Data 0-10 feet bgs)

Number of Valid Data Number of Detected Data

General Statistics

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

Data appear Lognormal at 5% Significance Level

For all methods (except KM, DL/2, and ROS Methods),

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

UCL Statistics

Single DL Non-Detect Percentage

Number treated as Non-Detect

Number treated as Detected

Observations < Largest ND are treated as NDs

Mean in Original Scale

SD in Original Scale

   95% BCA Bootstrap UCL

nu star

   95% t UCL

Theta Star

MLE yields a negative mean

SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

SD

k star (bias corrected)

k star 99% KM (Chebyshev) UCL

Theta star

Median

SD 97.5% KM (Chebyshev) UCL

95% KM (Chebyshev) UCL

AppChi2

   95% Gamma Approximate UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)
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ProUCL Statistics

558559
560
561
562
563564
565
566
567
568
569
570
571572
573
574
575576
577
578
579
580
581582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625

A B C D E F G H I J K L

16 14

13 2

12.50%

0.0021 -6.166

0.8 -0.223

0.132 -3.725

0.239 2.087

0.0053 -5.24

0.033 -3.411

10

6

62.50%

0.606 0.893

0.874 0.874

0.117 -3.886

0.226 2.021

0.216 1.662

N/A

-3.916

2.014

0.116

0.226

0.215

0.218

0.258

1.57

0.353

0.373

9.895

0.825

0.815

0.815 0.116

0.245 0.219

0.0569

0.216

0.21

0.215

0.000001 0.502

0.8 0.219

0.115 0.22

0.00715 0.364

0.227 0.471

0.246 0.682

0.469

7.863

2.656 0.364

0.341

0.39

Benzo(a)pyrene (Fill Data 0-2 feet bgs)

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Data appear Lognormal at 5% Significance Level

Mean in Original Scale

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL (Use when n < 40)

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL (Use when n >= 40)

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star
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ProUCL Statistics

626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696

A B C D E F G H I J K L

25 22

22 3

12.00%

0.00234 -6.057

1.082 0.0783

0.118 -3.966

0.262 1.931

0.006 -5.116

0.033 -3.411

17

8

68.00%

0.5 0.88

0.911 0.911

0.105 -4.119

0.248 1.877

0.19 0.402

N/A

-4.153

1.889

0.104

0.248

0.189

0.191

0.226

0.405

0.346

0.342

15.2

1.838

0.834

0.834 0.104

0.199 0.243

0.0498

0.19

0.186

0.189

0.000001 0.426

1.082 0.189

0.104 0.191

0.00702 0.321

0.248 0.415

0.244 0.6

0.426

12.19

5.354 0.6

0.237

0.251

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Assuming Normal Distribution

Gamma ROS Statistics using Extrapolated Data

   95% KM (z) UCL

Minimum Non-Detect

Maximum Non-Detect

Minimum Non-Detect

Mean of Detected

SD of Detected

Mean

   95% H-UCL

For all methods (except KM, DL/2, and ROS Methods),

Single DL Non-Detect PercentageObservations < Largest ND are treated as NDs

Number treated as Detected

Log ROS Method

MLE yields a negative mean

SD in Log Scale

Theta Star

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Note: DL/2 is not a recommended method.

   95% KM (bootstrap t) UCL

Maximum Detected Maximum Detected

Benzo(a)pyrene PEQ (Fill Data 0-10 feet bgs)

General Statistics

Number of Valid Data Number of Detected Data

Minimum Detected

Number of Distinct Detected Data

Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected

SD of Detected

Number of Non-Detect Data

Percent Non-Detects

Minimum Detected

Raw Statistics Log-transformed Statistics

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

DL/2 Substitution MethodDL/2 Substitution Method

Mean

5% Shapiro Wilk Critical Value

Maximum Likelihood Estimate(MLE) Method

SD

Mean in Log Scale

SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

   95% KM (t) UCL

A-D Test Statistic

Assuming Gamma Distribution

5% K-S Critical Value

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% Shapiro Wilk Critical Value

Assuming Lognormal Distribution

   95% KM (BCA) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Maximum

SD in Original Scale

   95% BCA Bootstrap UCL

Median 95% KM (Chebyshev) UCL

   95% t UCL

   95% Percentile Bootstrap UCL

Mean in Original Scale

   95% KM (jackknife) UCL

Nonparametric Statistics

Data not Gamma Distributed at 5% Significance Level

SD

SE of Mean

Mean

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

nu star

   95% KM (Percentile Bootstrap) UCL

Minimum

Theta star

Nu star Potential UCLs to Use

AppChi2    99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL (Use when n >= 40)

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL (Use when n < 40)

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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ProUCL Statistics

697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764

A B C D E F G H I J K L

16 15

15 1

6.25%

0.00234 -6.057

1.082 0.0783

0.166 -3.522

0.308 2.07

0.033 -3.411

0.033 -3.411

0.597 0.887

0.881 0.881

0.157 -3.558

0.3 2.005

0.289 2.16

N/A

-3.608

2.029

0.156

0.3

0.288

0.289

0.356

2.273

0.351

0.474

10.53

0.992

0.818

0.818 0.156

0.237 0.291

0.0753

0.288

0.28

0.288

0.000001 0.614

1.082 0.289

0.156 0.284

0.00849 0.485

0.301 0.627

0.285 0.906

0.548

9.108

3.392 0.906

0.419

0.473

Mean

Minimum

DL/2 Substitution Method

Maximum Likelihood Estimate(MLE) Method

SD in Log Scale

   95% t UCL

Mean in Original Scale

Log ROS Method

MLE yields a negative mean

   95%  H-Stat (DL/2) UCL

Mean

   95% KM (jackknife) UCL

AppChi2

   95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

   95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

SD

k star 99% KM (Chebyshev) UCL

Theta star

Nu star

Data not Gamma Distributed at 5% Significance Level

Gamma ROS Statistics using Extrapolated Data

   99% KM (Chebyshev) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Mean

   95% Gamma Approximate UCL (Use when n >= 40)

SD SD

   95% DL/2 (t) UCL

Maximum Non-Detect

5% Shapiro Wilk Critical Value

SD in Original Scale

   95% BCA Bootstrap UCL

SD

K-S Test Statistic Mean

A-D Test Statistic

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Kaplan-Meier (KM) Method

Theta Star

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Data appear Lognormal at 5% Significance Level

97.5% KM (Chebyshev) UCL

Assuming Gamma Distribution

Nonparametric Statistics

   95% KM (z) UCL

5% K-S Critical Value

   95% KM (t) UCL

SE of Mean

For additional insight, the user may want to consult a statistician.

5% A-D Critical Value

Note: DL/2 is not a recommended method.

Potential UCLs to Use

   95% Adjusted Gamma UCL (Use when n < 40)

Minimum Detected

Maximum Detected

Mean of Detected Mean of Detected

Percent Non-Detects

Log-transformed Statistics

k star (bias corrected)

nu star

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

Mean in Log Scale

   95% H-UCL

Assuming Normal Distribution

5% Shapiro Wilk Critical Value

Benzo(a)pyrene PEQ (Fill Data 0-2 feet bgs)

General Statistics

Lognormal Distribution Test with Detected Values OnlyNormal Distribution Test with Detected Values Only

SD of Detected

Minimum Detected

Maximum Detected

Number of Valid Data Number of Detected Data

Raw Statistics

Number of Distinct Detected Data Number of Non-Detect Data

SD of Detected

UCL Statistics

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

   95% Percentile Bootstrap UCL

DL/2 Substitution Method
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ProUCL Statistics

765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838

A B C D E F G H I J K L

18 8

8 10

2 55.56%

0.0012 -6.725

0.068 -2.688

0.0208 -4.655

0.0253 1.441

0.0055 -5.203

0.033 -3.411

16

2

88.89%

0.775 0.949

0.818 0.818

0.0117 -5.206

0.0186 1.126

0.0193 0.0224

N/A

-5.685

1.382

0.0102

0.019

0.018

0.0182

0.0204

0.0261

0.56

0.0371

8.967

0.352

0.745

0.745 0.0103

0.304 0.0184

0.00466

0.0184

0.0179

0.0181

0.000001 0.0337

0.068 0.0216

0.00929 0.0188

0.00046453 0.0306

0.0194 0.0394

0.172 0.0566

0.054

6.198

1.742 0.0184

0.0331

0.0378

   95% Gamma Approximate UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean

Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

   95% KM (jackknife) UCL

Theta star

Nu star

Benzo(a)pyrene (Native Data)

General Statistics

Number of Valid Data Number of Detected Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Mean Mean

Assuming Normal Distribution Assuming Lognormal Distribution

Data appear Lognormal at 5% Significance Level

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

DL/2 Substitution Method DL/2 Substitution Method

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Single DL Non-Detect Percentage

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Data not Normal at 5% Significance Level

SD in Log Scale

Mean in Original Scale

   95% t UCL

MLE method failed to converge properly Mean in Log Scale

SD in Original Scale

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data

5% Shapiro Wilk Critical Value

Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values

Gamma Distribution Test with Detected Values Only

Theta Star

nu star

Observations < Largest ND are treated as NDs

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value
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ProUCL Statistics

839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908

A B C D E F G H I J K L

23 10

10 13

2 56.52%

0.0018 -6.32

0.15 -1.897

0.0217 -4.878

0.0455 1.308

0.0035 -5.655

0.06 -2.813

22

1

95.65%

0.477 0.895

0.842 0.842

0.0128 -5.294

0.0307 1.146

0.0238 0.0188

N/A

-5.598

1.094

0.0107

0.0307

0.0217

0.0234

0.0295

0.0125

0.48

0.0451

9.609

1.118

0.77

0.77 0.0111

0.279 0.03

0.00661

0.0224

0.0219

0.0221

0.000001 0.0788

0.15 0.0243

0.00949 0.0234

0.000001 0.0399

0.0311 0.0523

0.163 0.0768

0.0581

7.509

2.454 0.0224

0.029

0.0317

k star 99% KM (Chebyshev) UCL

Theta star

For additional insight, the user may want to consult a statistician.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

SD 97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

AppChi2    95% KM (t) UCL

   95% Adjusted Gamma UCL (Use when n < 40)

Note: DL/2 is not a recommended method.

Mean in Log Scale

SD in Log Scale

   95%  H-Stat (DL/2) UCL

SD in Original Scale

Gamma ROS Statistics using Extrapolated Data

SD

Data Distribution Test with Detected Values Only

nu star

Gamma Distribution Test with Detected Values Only

   95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

Kaplan-Meier (KM) Method

Nonparametric Statistics

Mean

K-S Test Statistic

Data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value

A-D Test Statistic

Minimum

   95% KM (jackknife) UCL

   95% KM (z) UCL

SE of Mean

Assuming Gamma Distribution

k star (bias corrected)

Maximum Detected

Number of Valid Data Number of Detected Data

Log-transformed Statistics

Number of Missing Values

General Statistics

4,4'-DDT (Fill Data 0-10 feet bgs)

   95% BCA Bootstrap UCL

SD

MLE method failed to converge properly

   95% t UCL

Assuming Lognormal Distribution

UCL Statistics

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean in Original Scale

Mean

SD

Mean

Number treated as Non-Detect

Minimum Non-Detect

DL/2 Substitution MethodDL/2 Substitution Method

For all methods (except KM, DL/2, and ROS Methods),

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs

Maximum Detected

Percent Non-Detects

Note: Data have multiple DLs - Use of KM Method is recommended

Number of Distinct Detected Data Number of Non-Detect Data

5% Shapiro Wilk Critical Value

Raw Statistics

SD of Detected SD of Detected

Minimum Detected

Single DL Non-Detect Percentage

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Number treated as Detected

Minimum Detected

5% Shapiro Wilk Critical Value

Mean of Detected

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

   95% DL/2 (t) UCL

   95% KM (Percentile Bootstrap) UCL

Mean of Detected

Maximum Non-Detect

Minimum Non-Detect

Maximum Non-Detect

Assuming Normal Distribution

   95% H-UCL

   95% Percentile Bootstrap UCL

   95% Gamma Approximate UCL (Use when n >= 40)

95% KM (Chebyshev) UCL

Nu star Potential UCLs to Use

Mean

5% K-S Critical Value

Median

   95% KM (t) UCL
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ProUCL Statistics

909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982

A B C D E F G H I J K L

17 6

6 11

1 64.71%

0.0018 -6.32

0.022 -3.817

0.00832 -5.186

0.00785 1.004

0.0035 -5.655

0.06 -2.813

17

0

100.00%

0.848 0.924

0.788 0.788

0.0073 -5.39

0.00803 0.967

0.0107 0.0137

N/A

-5.764

0.741

0.00446

0.0053

0.00671

0.00664

0.00763

0.00632

0.813

0.0102

9.752

0.318

0.709

0.709 0.0047

0.338 0.00545

0.00157

0.00743

0.00727

0.00731

0.000001 0.0102

0.022 0.00891

0.00423 0.00798

0.00329 0.0115

0.00559 0.0145

0.528 0.0203

0.00801

17.95

9.355 0.00743

0.00812 0.00798

0.00872   95% Adjusted Gamma UCL (Use when n < 40)

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

   95% Gamma Approximate UCL (Use when n >= 40)    95% KM (Percentile Bootstrap) UCL

4,4'-DDT (Fill Data 0-3 feet bgs)

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Observations < Largest ND are treated as NDs

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

   95% H-UCL

SD in Original Scale

   95% t UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Raw Statistics Log-transformed Statistics

Minimum Detected

Mean of Detected

SD of Detected

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution

Log ROS Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Maximum Likelihood Estimate(MLE) Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

SD in Log Scale

Mean in Original Scale

Maximum Detected

Mean of Detected

Minimum Detected

Maximum Detected
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ProUCL Statistics

983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055

A B C D E F G H I J K L

23 6

6 17

2 73.91%

0.00044 -7.729

0.141 -1.957

0.0275 -5.4

0.056 2.126

0.0018 -6.32

0.3 -1.204

23

0

100.00%

0.569 0.925

0.788 0.788

0.0167 -5.751

0.041 1.657

0.0314 0.0431

N/A

-6.559

1.443

0.00814

0.0292

0.0186

0.02

0.027

0.0106

0.296

0.0931

3.547

0.575

0.756

0.756 0.00839

0.354 0.0292

0.00682

0.0201

0.0196

0.0194

0.000001 0.0848

0.141 0.0218

0.00885 0.0212

0.000001 0.0381

0.0293 0.051

0.149 0.0763

0.0596

6.831

2.078 0.0201

0.0291

0.0319

   95% KM (bootstrap t) UCL

Data not Normal at 5% Significance Level

DL/2 Substitution Method DL/2 Substitution Method

Number of Missing Values

   95% KM (z) UCL

Minimum Detected

Gamma ROS Statistics using Extrapolated Data

Number of Distinct Detected Data

Assuming Gamma Distribution

SE of Mean

nu star

5% K-S Critical Value SD

   95% H-UCL

   95% Percentile Bootstrap UCL

Minimum Detected

Number of Non-Detect Data

Percent Non-Detects

Maximum DetectedMaximum Detected

Minimum Non-Detect

Maximum Non-Detect

Mean of Detected

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

For all methods (except KM, DL/2, and ROS Methods),

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

SD in Log Scale

   95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% DL/2 (t) UCL

Data appear Lognormal at 5% Significance Level

Mean

SD

Mean

SD

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

General Statistics

Raw Statistics Log-transformed Statistics

Total-Chlordane (Fill Data 0-10 feet bgs)

Number of Valid Data Number of Detected Data

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value

   95% BCA Bootstrap UCL

K-S Test Statistic

Nonparametric Statistics

Mean in Original Scale

   95% t UCL

SD in Original Scale

SD of Detected

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Kaplan-Meier (KM) Method

Mean of Detected

SD of Detected

Minimum Non-Detect

Maximum Non-Detect

Median 95% KM (Chebyshev) UCL

   95% KM (jackknife) UCL

Minimum

   95% KM (t) UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)

Mean

A-D Test Statistic

Data appear Gamma Distributed at 5% Significance Level

Theta Star

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Note: DL/2 is not a recommended method.

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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ProUCL Statistics

1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131

A B C D E F G H I J K L

17 3

3 14

1 82.35%

0.00105 -6.859

0.00895 -4.716

0.00373 -6.1

0.00452 1.2

0.0018 -6.32

0.3 -1.204

17

0

100.00%

0.764 0.797

0.767 0.767

0.0134 -5.73

0.0356 1.504

0.0285 0.0374

N/A

-6.552

0.619

0.00182

0.00192

0.00264

0.00265

0.00314

0.00242

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.00191

    N/A    0.00235

0.00091106

0.0035

0.00341

0.00331

    N/A    0.0218

    N/A        N/A    

    N/A        N/A    

    N/A    0.00588

    N/A    0.0076

    N/A    0.011

    N/A    

    N/A    

    N/A        N/A    

    N/A    

    N/A   95% Adjusted Gamma UCL (Use when n < 40)

Note: DL/2 is not a recommended method.

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL (Use when n >= 40)

For additional insight, the user may want to consult a statistician.

Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data Number of Detected Data

Total-Chlordane (Fill Data 0-3 feet bgs)
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APPENDIX B 

LeadSpread 8 Output 



INPUT OUTPUT

MEDIUM  LEVEL      Percentile Estimate of Blood Pb (ug/dl PRG-90

Lead in Soil/Dust (ug/g) 77.0 50th 90th 95th 98th 99th (ug/g)
Respirable Dust (ug/m3) 1.5 BLOOD Pb, CHILD (recreational) 0.14 0.25 0.30 0.36 0.41 306

PATHWAYS

Recreational
Days per week a days/wk Pathway contribution
Geometric Standard Deviation b Pathway PEF ug/dl percent

Blood lead level of concern ug/dl Soil Contact 2.9E-5 0.0022 1.6%
Skin area b cm2 Soil Ingestion 1.8E-3 0.14 98%
Soil adherence b ug/cm2 Inhalation 9.8E-7 0.000075 0.055%
Dermal uptake constant b (ug/dl)/(ug/day)

Soil ingestion c mg/day

Ingestion constant b (ug/dl)/(ug/day)

Bioavailability b unitless

Breathing rate b m3/day

Inhalation constant b (ug/dl)/(ug/day)

Abbreviations:
ug/g = Micrograms per gram. ug/cm2 = Micrograms per centimeter squared.
ug/m3 = Micrograms per cubic meter. ug/day = Micrograms per day.
days/wk = Days per week mg/day = Milligrams per day
ug/dl = Micrograms per deciliter of blood. m3/day = Cubic meters per day.
cm2 = centimeter squared.

Footnotes:
a Exposure frequency for a site-specific recreational visitor scenario is 175 days per year or 3.5 days per week. 
b DTSC default value as presented in Appendix A of the Presidio-Wide Cleanup Level Document (EKI, 2002 revised 2006). 
c The recreational soil ingestion rate assumes that 25 percent of the daily incidental soil ingestion will take place while walking or running the Coastal Trail 
at Baker Beach Disturbed Area 2 (BBDA 2).  Specifically, one quarter of the daily soil ingestion of 200 mg/day or 50 mg/day is from exposure to soil at BBDA

References:
Erler & Kalinowski, Inc. (EKI), 2002.Development of Presidio-Wide Cleanup Levels for Soil, Sediment, Groundwater, and Surface Water, Presidio of San Francisc.  
     October.  Revised May 16, 2006

Child Recreational Receptor  - Baker Beach Disturbed Area 2
Table 1.  LEAD RISK ASSESSMENT SPREADSHEET 8

CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Child
EXPOSURE PARAMETERS

Recreational

1.6

1

2900

200

units

CHILDREN3.5

0.16

0.44

6.8

0.192

0.0001

50

P:\Secretarial\2010 Bay Area -  Pet CA\PS  Presidio\FS - RAP\August 13th Version\PS64285_Appendix B - PRGs Page 1 of 1



 

 

APPENDIX C 

Green Remediation Evaluation Matrix Tables 



Feasibility Study and RAP, BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020

December 2012

PS64285_Table C-1

Substance Release/Production

Air
Acid rain & 

photochemical smog
N This remedial alternative will not be a source of NOx or SOx.

Air Ozone depletion N This remedial alternative will not result in an increase in chloro-fluorocarbon vapors.
Air Atmospheric warming N This remedial alternative will not cause an increase in greenhouse gas emissions.

Air
General air pollution/toxic 

air/humidity increase
N This remedial alternative will not increase airborne particulates, toxic vapors, gases, or water vapor.

Water
Water toxicity/sediment 

toxicity/sediment
N This remedial alternative will not produce liquid waste.

Land Land use/toxicity N This remedial alternative will not produce  solid waste.

Thermal Releases
Water Habitat warming N This remedial alternative will not produce warm water.

Air Atmospheric humidity N This remedial alternative will not generate warm vapor.

Physical Disturbances/Disruptions

Land
Habitat destruction/

soil Infertility
N This remedial alternative will not disrupt soil structure.

General 
environment

Nuisance & safety N This remedial alternative will not be a source of noise, odor, vibration, or aesthetic disruptions.

Land; general 
environment

Nuisance & safety N This remedial alternative will not result in ttraffic disruption.

Land; general 
environment

Remediation time; cleanup 
efficiency; re-development

N
This alternative will not result in land stagnation because BBDA 2 will continue to be used for 

recreational purposes. 

Resource Depletion/Gain (Recycling)
Subsurface Consumption N This remedial alternative will not result in petroleum or energy depletion or gain.
Subsurface Consumption N This remedial alternative will not be a source of mineral depletion or gain.

Land Consumption/reuse N This remedial alternative will not result in depletion or gain in construction materials.

Land Impoundment/reuse N This alternative will not result in land & space depletion.
Water, land 
(subsidence)

Impoundment/
sequester/reuse

N This remedial alternative will not result in water resource depletion or gain.

Air, water, 
land/forest, 
subsurface

Species disappearance/
diversity reduction
regenerative ability

reduction

N
This remedial alternative will not significantly affect biological resources, although debris fill will remain at

the site, decreasing the quality of the habitat.  It is noted that the No Action Alternative will not provide 
for protection of sensitive ecological receptors from COCs in the debris fill.

Template provided by DTSC's "Interim Advisory for Green Remediation" (December 2009).

Score *Affected
Media

Mechanism/
Effect

Appendix C Table C-1
Green Remediation Evaluation Matrix (GREM) - ALTERNATIVE 1:  No Action

Baker Beach Disturbed Area 2

Y/N

Airborne NOx & SOx

Chloro-fluorocarbon vapors

Stressors

Petroleum (energy)

Warm water

Warm vapor

Soil structure disruption

Airborne particulates/toxic 
vapors/gases/water vapor

Greenhouse gas emissions

Biology resources 
(plants/trees/animals/ 
microorganisms)

Notes:

Mineral

Land & space

Liquid waste production

Solid waste production

Noise/Odor/Vibration/ 
Aesthetics

Traffic

Surface water &
groundwater

Construction materials
(soil/concrete/plastic)

Land Stagnation

Page 1 of 1



Feasibility Study and RAP, BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020

December 2012

PS64285_Table C-2

Substance Release/Production

Air
Acid rain & 

photochemical smog
N This remedial alternative will not be a source of NOx or SOx.

Air Ozone depletion N This remedial alternative will not result in an increase in chloro-fluorocarbon vapors.
Air Atmospheric warming N This remedial alternative will not cause an increase in greenhouse gas emissions.

Air
General air pollution/toxic 

air/humidity increase
N This remedial alternative will not increase airborne particulates, toxic vapors, gases, or water vapor.

Water
Water toxicity/sediment 

toxicity/sediment
N This remedial alternative will not produce liquid waste.

Land Land use/toxicity N This remedial alternative will not produce solid waste.

Thermal Releases
Water Habitat warming N This remedial alternative will not produce warm water.

Air Atmospheric humidity N This remedial alternative will not generate warm vapor.

Physical Disturbances/Disruptions

Land
Habitat destruction/

soil Infertility
N This remedial alternative will not disrupt soil structure.

General 
environment

Nuisance & safety N This remedial alternative will not be a source of noise, odor, vibration, or aesthetic disruptions.

Land; general 
environment

Nuisance & safety N This remedial alternative will not result in traffic disruption.

Land; general 
environment

Remediation time; cleanup 
efficiency; re-development

N
This alternative will result in some land stagnation because access to the BBDA 2 Debris Fill Area will 

be restricted.  

Resource Depletion/Gain (Recycling)
Subsurface Consumption N This remedial alternative will not result in substantial petroleum or energy depletion or gain.
Subsurface Consumption N This remedial alternative will not be a source of substantial mineral depletion or gain.

Land Consumption/reuse N This remedial alternative will not result in substantial depletion or gain in construction materials.

Land Impoundment/reuse N This alternative will not result in land & space depletion.
Water, land 
(subsidence)

Impoundment/
sequester/reuse

N This remedial alternative will not result in water resource depletion or gain.

Air, water, 
land/forest, 
subsurface

Species disappearance/
diversity reduction
regenerative ability

reduction

N

This remedial alternative will not significantly affect biological resources, although debris fill will remain at
the site, decreasing the quality of the habitat. This alternative will mitigate potential risk to sensitive 

ecological receptors through implementation of the Land Use Control but will not remove or cover the 
debris fill. 

Template provided by DTSC's "Interim Advisory for Green Remediation" (December 2009).

Appendix D Table C-2
Green Remediation Evaluation Matrix (GREM) - ALTERNATIVE 2:  Land Use Control

Baker Beach Disturbed Area 2

Stressors Affected
Media

Mechanism/
Effect Y/N Score *

Land Stagnation

Airborne NOx & SOx

Chloro-fluorocarbon vapors
Greenhouse gas emissions

Airborne particulates/toxic 
vapors/gases/water vapor

Liquid waste production

Solid waste production

Warm water

Warm vapor

Soil structure disruption

Noise/Odor/Vibration/ 
Aesthetics

Traffic

Notes:

Petroleum (energy)
Mineral

Construction materials
(soil/concrete/plastic)

Land & space
Surface water &
groundwater

Biology resources 
(plants/trees/animals/ 
microorganisms)
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Feasibility Study and RAP, BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020

December 2012

PS64285_Table C-3

Substance Release/Production

Air
Acid rain & 

photochemical smog
Y

Engine exhaust from construction equipment and transport vehicles used during remedy 
implementation will result in emissions that may increase airborne NOx and SOx concentrations.  
Emissions would be associated with vehicles and equipment used for excavation, transport, and 
offsite disposal of approximately 8,700 cubic yards (cy) of debris fill (based on 30% expansion 

factor).  Emissions would also be associated with vehicles and equipment used to import, grade, 
and compact approximately 6,500 cubic yards of clean fill.  Fill will be obtained from local sources as 

practicable.

Air Ozone depletion N
Implementation of this remedial alternative will not result in generation of substantial quantities of 

chloro-fluorocarbon vapors.

Air Atmospheric warming Y

Engine exhaust from equipment and vehicles used during construction and for transportation of 
material will result in an increase in greenhouse gas emissions.  Emissions would be associated 

with vehicles and equipment used for excavation, transport, and disposal of approximately 8,700 cy 
of debris fill.  Emissions would also be associated with vehicles and equipment used to import, 

grade, and compact 6,500 cy of clean fill.  Fill will be obtained from local sources as practicable.

Air
General air 

pollution/toxic 
air/humidity increase

Y

The primary airborne particulate emissions from this alternative are expected to be diesel particulate 
matter (DPM) and fugitive dust from soil and debris material handling.  This alternative entails 

excavation and transport of approximately 8,700 cy of debris fill for disposal at offsite 
disposal/recycling facilities.  DPM and fugitive dust will also be generated from import, grading, and 

compaction of approximately 6,500 cy of clean fill.  Fill will be obtained from local sources as 
practicable.

Water
Water 

toxicity/sediment 
toxicity/sediment

Y

Liquid waste potentially generated would be water from decontamination rinsate.  It is not 
anticipated that substantial quantities of liquid waste will be generated during implementation of this 
remedial alternative due to the short duration of construction activities (approximately 4 months) and 
implementation of Best Management Practices (BMPs) during construction.  A Stormwater Pollution 
Protection Plan (SWPPP) will be developed to minimize construction impacts to storm water runoff.  
Additionally, construction activities would be scheduled to take place in the dry season to minimize 

or eliminate construction impacts to stormwater runoff.

Land Land use/toxicity Y
The primary solid waste that will be produced during implementation of this remedial alternative is 
approximately 8,700 cy of excavated soil and debris material requiring offsite disposal/recycling.

 Appendix C Table C-3
Green Remediation Evaluation Matrix (GREM) - ALTERNATIVE 3: Excavation

Baker Beach Disturbed Area 2

Stressors Affected
Media

Mechanism/
Effect Y/N Score *

Airborne NOx & SOx

Chloro-fluorocarbon vapors

Greenhouse gas emissions

Airborne particulates/toxic 
vapors/gases/water vapor

Liquid waste production

Solid waste production

Page 1 of 3



Feasibility Study and RAP, BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020

December 2012

PS64285_Table C-3

 Appendix C Table C-3
Green Remediation Evaluation Matrix (GREM) - ALTERNATIVE 3: Excavation

Baker Beach Disturbed Area 2

Stressors Affected
Media

Mechanism/
Effect Y/N Score *

Thermal Releases

Water Habitat warming N
No significant quantities of warm water are expected to be generated during implementation of this 

remedial alternative.

Air Atmospheric humidity Y

The primary warm vapor expected to be released during implementation of this remedial alternative 
is related to engine exhaust from vehicles and equipment used during construction.  This alternative 
entails excavation and transport of approximately 8,700 cy of soil and debris material for disposal at 
offsite disposal/recycling facilities.  This alternative also includes import, grading, and compaction of 

approximately 6,500 cy of clean fill.  Fill will be obtained from local sources if possible.

Physical Disturbances/Disruptions

Land
Habitat destruction/

soil Infertility
Y

This remedial alternative will involve extensive soil structure disruption because earth-moving 
equipment will be mobilized to the site and approximately 8,700 cy of soil will be excavated, fill 

placed, and an approximate 0.7 acre area graded for slope stabilization.

General 
environment

Nuisance & safety Y

The primary aesthetic disruption from implementation of this remedial alternative will be related to 
noise, odor, vibration, and visual impact of construction activities associated with excavation of 

approximately 8,700 cy of soil and import, grading, and compaction of approximately 6,500 cy of 
clean fill.  This remedial alternative is expected to entail approximately 4 months of active 

construction.  Following remedial construction activities and site restoration, it is anticipated that the 
aesthetics of the site will be improved because debris fill will be removed and the site restored to 

native plant habitat.

Land; general 
environment

Nuisance & safety Y

Traffic disruption during implementation of this remedial alternative will be associated with trucks 
used to haul approximately 8,700 cubic yards of excavated soil to offsite disposal/recycling facilities, 
and trucks used to import approximately 6,500 cy of clean fill, potentially from a local source area.  

Traffic disruption associated with construction work will occur over approximately 4 months.

Land; general 
environment

Remediation time; 
cleanup efficiency; re-

development
Y

Land stagnation associated with implementation of this remedial alternative is related to the loss of 
recreational use of BBDA 2 during the anticipated 4 month remedial construction period and during 

the subsequent site restoration work.  

Warm water

Warm vapor

Soil structure disruption

Noise/Odor/Vibration/ 
Aesthetics

Traffic

Land Stagnation
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Feasibility Study and RAP, BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020

December 2012

PS64285_Table C-3

 Appendix C Table C-3
Green Remediation Evaluation Matrix (GREM) - ALTERNATIVE 3: Excavation

Baker Beach Disturbed Area 2

Stressors Affected
Media

Mechanism/
Effect Y/N Score *

Resource Depletion/Gain (Recycling)

Subsurface Consumption Y

The primary petroleum energy resource depletion during remedy implementation is due to engine 
fuel demands of construction equipment and trucks used for material transport.  This alternative 

entails excavation and transport of approximately 8,700 cy of soil and debris material for disposal at  
offsite disposal/recycling facilities.  This alternative also entails import, grading, and compaction of 

approximately 6,500 cy of clean fill.  Fill will be obtained from local sources as practicable.

Subsurface Consumption N This remedial alternative will not be a source of substantial mineral depletion or gain.

Land Consumption/reuse Y

The primary construction material that will be depleted during implementation of this remedial 
alternative is approximately 6,500 cy of imported clean fill material.  As practicable, fill will be 
obtained from an onsite source - potentially where clean fill is being excavated for subsurface 

structures.

Land Impoundment/reuse Y

During implementation of this alternative, access to BBDA 2 will be restricted.  However, after 
completion of the remedy, there will be full access to the site for recreational purposes and the site 
will be restored as native plant habitat.  In addition, this alternative entails excavation and transport 
of approximately 8,700 cy of soil and debris material to a disposal/recycling facility which will fill up 

landfill capacity/space.  In addition, fill imported to the Site will be obtained from a borrow area 
impacting future use of the borrow area.  To mitigate this effect, as practicable, fill will be obtained 

from areas where clean soil is being excavated locally for subsurface structures. 

Water, land 
(subsidence)

Impoundment/
sequester/reuse

N
Implementation of this remedial alternative will not result in substantial water resource depletion or 

gain because no dewatering is expected to be necessary because groundwater or perennial surface 
water bodies do not occur within the area of impacted soil.

Air, water, 
land/forest, 
subsurface

Species 
disappearance/

diversity reduction
regenerative ability

reduction

Y
There will be short term impact to biological resources during construction.  However, site 

restoration following remedy implementation will result in enhancement of native plant and wildlife 
habitat. 

Template provided by DTSC's "Interim Advisory for Green Remediation" (December 2009).

Surface water &
groundwater

Biology resources 
(plants/trees/animals/ 
microorganisms)

Notes:

Petroleum (energy)

Mineral

Construction materials
(soil/concrete/plastic)

Land & space
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Feasibility Study and RAP, BBDA 2
Presidio of San Francisco
AMEC Project No. OD12163020 032.01

December 2012

PS64285_Table C-4

Substance Release/Production

Air
Acid rain & 

photochemical smog
Y

Engine exhaust from construction equipment and transport vehicles used during remedy implementation will result in 
emissions that may increase airborne NOx and SOx concentrations.  Emissions would be associated with vehicles and 

equipment used for clearing vegetation and trees, site grading, minor excavation and debris  removal.  Emissions would also 
be associated with vehicles and equipment used to import, grade, compact, and construct the engineered cover (2 ft soil 

layer) corresponding to 3,000 cy of import soil, and associated soil and slope stabilization measures as well as from 
maintenance of the cover.  Fill will be obtained from local sources as practicable.

Air Ozone depletion N This remedial alternative will not be a source of substantial quantities of chloro-fluorocarbon vapors.

Air Atmospheric warming Y

Engine exhaust from construction equipment and transport vehicles used during remedy implementation will result in 
emissions that may increase airborne NOx and SOx concentrations.  Emissions would be associated with vehicles and 

equipment used for clearing vegetation and trees, site grading, minor excavation and debris removal.  Emissions would also 
be associated with vehicles and equipment used to import, grade, compact, and construct the engineered cover (2 ft soil 

layer) corresponding to 3,000 cy of import soil, and associated soil and slope stabilization measures as well as from 
maintenance of the cover.  Fill will be obtained from local sources as practicable.

Air
General air 

pollution/toxic 
air/humidity increase

Y

The primary airborne particulate emissions from this alternative are expected to be diesel particulate matter (DPM) and 
fugitive dust from soil and material handling.  This alternative entails clearing vegetation and trees, site grading,  minor 

excavation and debris removal.  DPM and fugitive dust will also be generated from import, grading, compaction and 
construction of the engineered cover (2 ft soil layer) corresponding to 3,000 cy of import soil, and associated soil and slope 

stabilization measures as well as from maintenance of the cover.  Fill will be obtained from local sources as practicable.

Water
Water toxicity/sediment 

toxicity/sediment
Y

Liquid waste potentially generated would be water from decontamination rinsate.  It is not anticipated that substantial 
quantities of liquid waste will be generated during implementation of this remedial alternative due to the short duration of 

construction activities (approximately 3 months) and implementation of best management practices (BMPs) during 
construction.  A Stormwater Pollution Prevention Plan (SWPPP) will be developed to minimize construction impacts to storm 

water runnoff.  Additionally, construction activities would be scheduled to take place in the dry season to minimize or 
eliminate construction impacts to stormwater runoff.

Land Land use/toxicity N This remedial alternative will not be a source of substantial quantities of solid waste.

Thermal Releases

Water Habitat warming N No significant quantities of warm water are expected to be generated during implementation of this remedial alternative.

Air Atmospheric humidity Y

The primary warm vapor expected to be released during implementation of this remedial alternative is related to engine 
exhaust from vehicles and equipment used during construction.  This alternative entails clearing vegetation and trees, site 

grading,  minor excavation and debris removal.  This alternative also includes import, grading, compaction and construction 
of the engineered cover (2 ft soil layer) corresponding to 3,000 cy of import soil, and associated slope and soil 

stabilization/retaining measures and structures as well as from maintenance of the cover. Fill will be obtained from local 
sources as practicable.

Physical Disturbances/Disruptions

Land
Habitat destruction/

soil Infertility
Y

This remedial alternative will involve some soil structure disruption because vegetation and trees at the site will be removed, 
earth-moving equipment will be mobilized to the site and approximately 3,000 cy of fill placed as a engineered cover,  an 

approximate 0.7 acre area graded, and engineered structures installed for slope stabilization.

General 
environment

Nuisance & safety Y

The primary aesthetic disruption from implementation of this remedial alternative will be related to noise, odor, vibration, and 
visual impact of construction activities associated with vegetation clearance, tree removal, excavation, and 

installation/construction of slope and soil stabilization/retaining measures and structures; and import, grading, and 
compaction of 2 ft of clean fill which corresponds to 3,000 cy of import soil to be used as an engineered cover.  This remedial 
alternative is expected to entail approximately 3 months of active construction.  Following remedial construction activities and 
site restoration, it is anticipated that the aesthetics of the site will be improved because the site will be restored to native plant 

habitat.  

Airborne NOx & SOx

Chloro-fluorocarbon vapors

Greenhouse gas emissions

Airborne particulates/toxic 
vapors/gases/water vapor

Liquid waste production

Solid waste production

Warm water

Warm vapor

Soil structure disruption

Noise/Odor/Vibration/ 
Aesthetics

 Appendix C Table C-4
Green Remediation Evaluation Matrix (GREM) - ALTERNATIVE 4: Engineered Cover

Baker Beach Disturbed Area 2

Stressors Affected
Media

Mechanism/
Effect Y/N Score 
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 Appendix C Table C-4
Green Remediation Evaluation Matrix (GREM) - ALTERNATIVE 4: Engineered Cover

Baker Beach Disturbed Area 2

Stressors Affected
Media

Mechanism/
Effect Y/N Score 

Land; general 
environment

Nuisance & safety Y

Traffic disruption during implementation of this remedial alternative will be associated with trucks used to import 
approximately 2900 cy (2 ft soil cover) of clean fill, and materials required for the construction of soil and slope 

stabilization/retaining structures.   Fill will be obtained from local sources as practicable.  Traffic disruption associated with 
construction work will occur over approximately 3 months.

Land; general 
environment

Remediation time; 
cleanup efficiency; re-

development
Y

Land stagnation associated with implementation of this remedial alternative is related to the loss of recreational use of BBDA 
2 during the anticipated 3 month construction period and during the following site restoration work.  Because engineered 

controls will be in place at the site, they will need to be addressed in future site development plans.

Resource Depletion/Gain (Recycling)

Subsurface Consumption Y

The primary petroleum energy resource depletion during remedy implementation is due to engine fuel demands of 
construction equipment and trucks used for material transport, cover placement, and construction of soil and slope 

stabilization/retaining structures.  This alternative entails vegetation clearance, tree removal, excavation, soil and slope 
stabilization/retaining structure construction, and import, grading, and compaction of 2 ft of clean fill which corresponds to 

3,000 cy of import soil to be used as an engineered cover.  Fill will be obtained from local sources as practicable.

Subsurface Consumption N This remedial alternative will not be a source of substantial mineral depletion or gain.

Land Consumption/reuse Y
The primary construction material that will be depleted during implementation of this remedial alternative is approximately 
3,000 cy (2 ft cover) of imported clean fill material.  As practicable, fill will be obtained from an onsite source - potentially 

where clean fill is being excavated for subsurface structures.

Land Impoundment/reuse Y

During implementation of this alternative, access to BBDA 2 will be restricted.  However, after completion of the remedy, 
there will be full access to the established recreational trail through the site for recreational purposes and the site restored as 
native plant habitat. In addition, fill imported to the site will be obtained from a borrow area impacting future use of the borrow 

area.  To mitigate this effect, as practicable, fill will be obtained from areas where clean soil is being excavated locally for 
subsurface structures. 

Water, land 
(subsidence)

Impoundment/
sequester/reuse

N Implementation of this remedial alternative will not result in substantial water resource depletion or gain.

Air, water, 
land/forest, 
subsurface

Species disappearance/
diversity reduction
regenerative ability

reduction

Y
There will be short term impact to biological resources during construction.  However, site restoration following remedy 

implementation will result in enhancement of native plant and wildlife habitat. 

Template provided by DTSC's "Interim Advisory for Green Remediation" (December 2009).

Notes:

Petroleum (energy)

Mineral

Construction materials
(soil/concrete/plastic)

Land & space

Surface water &
groundwater

Biology resources 
(plants/trees/animals/ 
microorganisms)

Land Stagnation

Traffic
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Remedial Alternative Capital Cost*
Monitoring & 
Maintenance 

Cost**
Total Cost

Alternative 1
No Action

-- -- --

Alternative 2
Land Use Controls

$90,000 -- $90,000

Alternative 3
Excavation

$3,200,000 -- $3,200,000

Alternative 4
Engineered Cover

$2,930,000 $280,000 $3,210,000

-- No associated costs.
* Includes subtotal of capital costs, factored costs, and cost contingency.
** Includes cost contingency.

Table D-1.  Remedial Alternative Cost Estimate Summary
Feasibility Study and Remedial Action Plan, Baker Beach Disturbed Area 2
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Category Description Quantity Unit Unit Price Cost Source Assumptions
FACTORED COSTS

Regulatory Negotiations 1 LS 1% $492 Landfills 8 & 10 PHSH FS
Agency Oversight During Implementation 1 LS 1% $492 Landfills 8 & 10 PHSH FS
Program Management 1 LS 5% $2,461 Landfills 8 & 10 PHSH FS
Field Construction Management 1 LS 10% $4,922 Landfills 8 & 10 PHSH FS
Trust Management 1 LS 10% $4,922 Trust funding 10% of capital costs

CAPITAL COSTS

Geotechnical Grading Review 0 LS $15,000 $0 AMEC estimate Complete excavation
Remedial Work Plan 0 LS $100,000 $0 AMEC estimate
Remedial Design (construction drawings, specifications, bid 
documents) 0 LS $1,706 $0 AMEC estimate

12% of capital/construction costs per Exhibit 5-8; EPA 2000, Guide to Developing and 
Documenting Cost Estimates during the Feasibility Study

Drafting and Reporting of Land Use Restrictions 50% LS $50,000 $25,000 Landfills 8 & 10 PHSH FS
Preconstruction Survey 0 LS $15,000 $0 Subcontractor estimate Chaudhary & Associates Inc 
Schedule 0 LS $5,000 $0 Landfills 8 & 10 PHSH FS
Preconstruction Meetings/Inspections 0 LS $10,000 $0 Landfills 8 & 10 PHSH FS
Health and Safety Plan (HASP) and Emergency Response 
Plan 0 LS $15,000 $0 Landfills 8 & 10 PHSH FS
Storm Water Control Plan/SWPPP 0 LS $9,600 $0 Landfills 8 & 10 PHSH FS Increase unit cost 20% for cultural resource and cliff conditions
Construction Quality Assurance Plan (CQAP) 0 LS $5,000 $0 Landfills 8 & 10 PHSH FS
Permitting 0 LS $2,500 $0 Landfills 8 & 10 PHSH FS
Archaeological Oversight 0 LS $35,000 $0 Landfills 8 & 10 PHSH FS 
Construction Completion Report/As-Builts 0 LS $75,000 $0 Landfills 8 & 10 PHSH FS
O&M Plan for Erosion Control 0 LS $15,000 $0 Landfills 8 & 10 PHSH FS

O&M Plan for Engineering Controls 0 LS $15,000 $0 Landfills 8 & 10 PHSH FS
Soil Management Plan 1 LS $10,000 $10,000 AMEC estimate

Site Preparation Clear and Grub-Sloped Area 0 SF $1.20 $0 Subcontractor estimate
Unit cost based on AIS Construction cost estimate for brush clearing and removal for 
BBDA 2 performed Fall 2011.

Tree Removal 0 EA $1,320.00 $0 Landfill E FS/RAP increase cost by 20% for sloped conditions

Grade Lay Down Area 0 SF $0.55 $0 Landfills 8 & 10 PHSH FS
Assume existing parking area and Langdon Court are adequate for use as project lay 
down area.

Build Construction Access Road 0 LF $17 $0.00 Landfills 8 & 10 PHSH FS

Assume access to interior of site necessary to remove excavated material from western 
edge.  Assume temporary access road and bench where long reach excavator will 
excavate western most material and swing around and stockpile in parking lot.  

Mob / De-Mob Earthwork Contractor 0 LS $30,000 $0 RS Means-AMEC estimate

Install Construction Fence 0 LF $19 $0 Landfills 8 & 10 PHSH FS
2 crews working at the same time, Increase unit cost 20% for cultural resource and cliff 
conditions

Remove Existing Post and Cable Fence 0 LF $3.14 $0 RS Means 0241133601770 No existing post and cable fence present.
Earthworks  

Excavate  Soil and Stockpile 0 BCY $12 $0 Landfills 8 & 10 PHSH FS  
Unit price for sloped area.  Increase unit cost 20% for cultural resource, difficult access 
and cliff conditions.  Assume soil stockpiled at existing parking lot.

Load Soil (and transport to staging area) 0 LCY $2.30 $0 Landfills 8 & 10 PHSH FS
Load soil into dump truck to convey to staging area for stockpiling.  Increase by 30% to 
account for 30% fluffing

Load Soil (and transport for disposal) 0 LCY $2.76 $0 Landfills 8 & 10 PHSH FS Load soil into semi-trailer truck for disposal. 

Soil and Debris Classification Sampling and Testing 0 EA $579 $0 Landfills 8 & 10 PHSH FS
1 composite sample per 250 CY.  Includes; Sampling & Sample Handling, Title 22 
Metals, CAM Wet, Lead, Pesticides, and PAHs

Screen, Segregate 0 CY $7.5 $0.00 Landfills 8 & 10 PHSH FS

Table D-2. Cost Estimate:  Alternative 2 - Land Use Restrictions 

Feasibility Study and Remedial Action Plan, Baker Beach Disturbed Area 2

Pre and Post Field Planning
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Category Description Quantity Unit Unit Price Cost Source Assumptions

Table D-2. Cost Estimate:  Alternative 2 - Land Use Restrictions 

Feasibility Study and Remedial Action Plan, Baker Beach Disturbed Area 2

Recycle 0 TON $20 $0 Landfills 8 & 10 PHSH FS

Haul Soil and/or Debris for Disposal 0 TON $18 $0 Landfills 8 & 10 PHSH FS Assume 1.5 tons per BCY.
Impacted Soil/Debris Disposal Fees - Class II 0 TON $50 $0 Landfills 8 & 10 PHSH FS Assumes 90% as Class II  
Impacted Soil/Debris Disposal Fees - Class I 0 TON $105 $0.00 10% of material will be disposed at Class I facility

California Generator Fees 0% LS $79,890 $0

Board of Equalization January 
2010 Annual Fee 
(www.boe.ca.gov)

Assume hazardous waste from BBDA 2 complete excavation will make up 15% of total 
disposed offsite for entire Presidio for the year. 

Furnish Import Fill from Off-site Source 0 CY $21.60 $0 Landfills 8 & 10 PHSH FS Fill corresponding to 75% of excavated material Includes 30% to account for compaction.
Furnish Borrow Fill from On-site Source 0 CY $5.34 $0 RS Means

Load Fill (to small truck to site stockpile for placement) 0 CY $2.76 $0 Landfills 8 & 10 PHSH FS Increase unit cost 20% for cultural resource and cliff conditions
 Placement of Fill from Stockpile 0 CY $8.00 $0 Landfills 8 & 10 PHSH FS Increase unit cost 20% for cultural resource and cliff conditions
 Grade and Compact 0 CY $3.12 $0 EKI-Landfills 8 & 10 PHSH FS Increase unit cost 20% for cultural resource and cliff conditions

 Finish Grading 0 SF $0.60 $0 AMEC estimate Double the RS Means 312216101050 due to sloping conditions and increase by 20%.
Remedial Grading 0 SF $0.12 $0 Landfills 8 & 10 PHSH FS/Means

Remove Construction Fence 0 LF $10 $0 Landfills 8 & 10 PHSH FS
2 crews working at the same time. Increase unit cost 20% for site access/cultural 
resource and cliff conditions

Construction of Storm Drainage Feature 0 EA $5,000 $0 AMEC estimate Feature to be constructed post remediation to ensure stormwater control
Other Site Works

Construction Observation 0 DAYS $1,700 $0 AMEC estimate Oversight during each day of field activity.

Revegetation 0.00 AC $78,000 $0 Landfills 8 & 10 PHSH FS
Includes erosion control measures.  Increase unit cost 20% for site access/cultural 
resource and cliff conditions

Signage (Engineered Control) 2 EA $92.71 $185 RS Means 1 sign every 500 feet of fence

New Post and Cable Fence 690 LF $20.34 $14,035 RS Means 

Post construction Survey 0 LS $15,000 $0 Subcontractor estimate Chaudhary & Associates Inc 

Post-Construction Maintenance-Erosion Repair (Furnish Soil/Fill and Place) 0 CY $59.21 $0 Landfills 8 & 10 PHSH FS 10% import fill quantity

General site Inspections (1 yr) 0 EA $1,500 $0 AMEC estimate assumed quarterly inspections

Capital Costs $49,220
Factored Costs $13,289
Subtotal Costs $62,509

Total with 30% contingency $90,000

Acronyms & Abbreviations References
Acres (AC) Linear Feet (LF) Landfills 8 & 10 Public Health Service Hospital Feasibility Study, 2008 (Landfills 8 & 10 PHSH FS)
AMEC Environment & Infrastructure, Inc. (AMEC) Loose Cubic Yards (LCY) Landfill E Feasibility Study/Remedial Action Plan, 2011 (Landfill E FS/RAP)
Baker Beach Disposal Area (BBDA) Lump Sum (LS) Guide to Developing and Documenting Cost Estimates During the Feasibility Study (EPA 2000)
Bank Cubic Yards (BCY) Mobilization (Mob) RS Means Reed Construction Data (RS Means) 
California Assessment Manual (CAM) Net Present Value (NPV)
Construction Quality Assurance Plan (CQAP) Office of Management and Budget (OMB)
Cubic Yards (CY) Square Feet (SF)
Curtis & Tompkins (C&T) Standard Operating Procedures (SOP)
Each (EA) Square (SQ)
Demobilization (Demob) Storm Water Pollution Prevention Plan (SWPPP)
Environmental Protection Agency (EPA) Year (YR)
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Category Description Quantity Unit Unit Price Cost Source Assumptions
FACTORED COSTS

Regulatory Negotiations 1 LS 1% $19,683 Landfills 8 & 10 PHSH FS
Agency Oversight During Implementation 1 LS 1% $19,683 Landfills 8 & 10 PHSH FS
Program Management 1 LS 5% $98,413 Landfills 8 & 10 PHSH FS
Field Construction Management 1 LS 8% $157,461 Landfills 8 & 10 PHSH FS
Trust Management 1 LS 10% $196,826 Trust funding 10% of capital costs

CAPITAL COSTS

Geotechnical Grading Review 1 LS $15,000 $15,000 AMEC estimate Complete excavation
Remedial Work Plan 1 LS $100,000 $100,000 AMEC estimate
Remedial Design (construction drawings, specifications, bid 
documents) 1 LS $175,839 $175,839 AMEC estimate

12% of capital/construction costs per Exhibit 5-8; EPA 2000, Guide to Developing and 
Documenting Cost Estimates during the Feasibility Study

Drafting and Reporting of Land Use Restrictions 0% LS $50,000 $0 Landfills 8 & 10 PHSH FS
Preconstruction Survey 1 LS $15,000 $15,000 Subcontractor estimate Chaudhary & Associates Inc 
Schedule 1 LS $5,000 $5,000 Landfills 8 & 10 PHSH FS
Preconstruction Meetings/Inspections 1 LS $10,000 $10,000 Landfills 8 & 10 PHSH FS
Health and Safety Plan (HASP) and Emergency Response 
Plan 1 LS $15,000 $15,000 Landfills 8 & 10 PHSH FS
Storm Water Control Plan/SWPPP 1 LS $9,600 $9,600 Landfills 8 & 10 PHSH FS Increase unit cost 20% for cultural resource and cliff conditions
Construction Quality Assurance Plan (CQAP) 1 LS $5,000 $5,000 Landfills 8 & 10 PHSH FS
Permitting 1 LS $2,500 $2,500 Landfills 8 & 10 PHSH FS
Archaeological Oversight 1 LS $35,000 $35,000 Landfills 8 & 10 PHSH FS 
Construction Completion Report/As-Builts 1 LS $75,000 $75,000 Landfills 8 & 10 PHSH FS
O&M Plan for Erosion Control 1 LS $15,000 $15,000 Landfills 8 & 10 PHSH FS

O&M Plan for Engineering Controls 1 LS $15,000 $15,000 Landfills 8 & 10 PHSH FS
Soil Management Plan 1 LS $10,000 $10,000 AMEC estimate

Site Preparation Clear and Grub-Sloped Area 30,000 SF $1.20 $36,000 Subcontractor estimate
Unit cost based on AIS Construction cost estimate for brush clearing and removal for 
BBDA 2 performed Fall 2011.

Tree Removal 5 EA $1,320.00 $6,600 Landfill E FS/RAP increase cost by 20% for sloped conditions

Grade Lay Down Area 0 SF $0.55 $0 Landfills 8 & 10 PHSH FS
Assume existing parking area and Langdon Court are adequate for use as project lay 
down area.

Build Construction Access Road 0 LF $17 $0.00 Landfills 8 & 10 PHSH FS

Assume access to interior of site necessary to remove excavated material from western 
edge.  Assume temporary access road and bench where long reach excavator will 
excavate western most material and swing around and stockpile in parking lot.  

Mob / De-Mob Earthwork Contractor 1 LS $30,000 $30,000 RS Means-AMEC estimate

Install Construction Fence 1,100 LF $19 $21,120 Landfills 8 & 10 PHSH FS
2 crews working at the same time, Increase unit cost 20% for cultural resource and cliff 
conditions

Remove Existing Post and Cable Fence 0 LF $3.14 $0 RS Means 0241133601770 No existing post and cable fence present.
Earthworks  

Excavate  Soil and Stockpile 6,700 BCY $12 $80,400 Landfills 8 & 10 PHSH FS  
Unit price for sloped area.  Increase unit cost 20% for cultural resource, difficult access 
and cliff conditions.  Assume soil stockpiled at existing parking lot.

Load Soil (and transport to staging area) 8,710 LCY $2.30 $20,033 Landfills 8 & 10 PHSH FS
Load soil into dump truck to convey to staging area for stockpiling.  Increase by 30% to 
account for 30% fluffing

Load Soil (and transport for disposal) 8,710 LCY $2.76 $24,040 Landfills 8 & 10 PHSH FS Load soil into semi-trailer truck for disposal. 

Soil and Debris Classification Sampling and Testing 35 EA $579 $20,265 Landfills 8 & 10 PHSH FS
1 composite sample per 250 CY.  Includes; Sampling & Sample Handling, Title 22 
Metals, CAM Wet, Lead, Pesticides, and PAHs

Screen, Segregate 0 CY $7.5 $0.00 Landfills 8 & 10 PHSH FS
Recycle 0 TON $20 $0 Landfills 8 & 10 PHSH FS

Table D-3. Cost Estimate:  Alternative 3 - Excavation 

Feasibility Study and Remedial Action Plan, Baker Beach Disturbed Area 2

Pre and Post Field Planning
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Category Description Quantity Unit Unit Price Cost Source Assumptions

Table D-3. Cost Estimate:  Alternative 3 - Excavation 

Feasibility Study and Remedial Action Plan, Baker Beach Disturbed Area 2

Haul Soil and/or Debris for Disposal 10,050 TON $18 $180,900 Landfills 8 & 10 PHSH FS Assume 1.5 tons per BCY.
Impacted Soil/Debris Disposal Fees - Class II 9,045 TON $50 $452,250 Landfills 8 & 10 PHSH FS Assumes 90% as Class II  
Impacted Soil/Debris Disposal Fees - Class I 1,005 TON $105 $105,525.00 10% of material will be disposed at Class I facility

California Generator Fees 15% LS $79,890 $11,984

Board of Equalization January 
2010 Annual Fee 
(www.boe.ca.gov)

Assume hazardous waste from BBDA 2 complete excavation will make up 15% of total 
disposed offsite for entire Presidio for the year. 

Furnish Import Fill from Off-site Source 6,500 CY $21.60 $140,400 Landfills 8 & 10 PHSH FS Fill corresponding to 75% of excavated material Includes 30% to account for compaction.
Furnish Borrow Fill from On-site Source 0 CY $5.34 $0 RS Means

Load Fill (to small truck to site stockpile for placement) 6,500 CY $2.76 $17,940 Landfills 8 & 10 PHSH FS Increase unit cost 20% for cultural resource and cliff conditions
 Placement of Fill from Stockpile 6,500 CY $8.00 $52,026 Landfills 8 & 10 PHSH FS Increase unit cost 20% for cultural resource and cliff conditions
 Grade and Compact 6,500 CY $3.12 $20,280 EKI-Landfills 8 & 10 PHSH FS Increase unit cost 20% for cultural resource and cliff conditions

 Finish Grading 30,000 SF $0.60 $18,000 AMEC estimate Double the RS Means 312216101050 due to sloping conditions and increase by 20%.
Remedial Grading 0 SF $0.12 $0 Landfills 8 & 10 PHSH FS/Means

Remove Construction Fence 1,100 LF $10 $10,560 Landfills 8 & 10 PHSH FS
2 crews working at the same time. Increase unit cost 20% for site access/cultural 
resource and cliff conditions

Construction of Storm Drainage Feature 2 EA $5,000 $10,000 AMEC estimate Feature to be constructed post remediation to ensure stormwater control
Other Site Works

Construction Observation 75 DAYS $1,700 $127,500 AMEC estimate Oversight during each day of field activity.

Revegetation 0.75 AC $78,000 $58,500 Landfills 8 & 10 PHSH FS
Includes erosion control measures.  Increase unit cost 20% for site access/cultural 
resource and cliff conditions

Signage (Engineered Control) 0 EA $92.71 $0 RS Means 1 sign every 500 feet of fence

Reinstall Post and Cable Fence 0 LF $7.32 $0 RS Means 

Post construction Survey 1 LS $15,000 $15,000 Subcontractor estimate Chaudhary & Associates Inc 

Post-Construction Maintenance-Erosion Repair (Furnish Soil/Fill and Place) 0 CY $59.21 $0 Landfills 8 & 10 PHSH FS 10% import fill quantity

General site Inspections (1 yr) 4 EA $1,500 $6,000 AMEC estimate assumed quarterly inspections

Capital Costs $1,968,261
Factored Costs $492,065
Subtotal Costs $2,460,326

Total with 30% contingency $3,200,000

Acronyms & Abbreviations References
Acres (AC) Linear Feet (LF) Landfills 8 & 10 Public Health Service Hospital Feasibility Study, 2008 (Landfills 8 & 10 PHSH FS)
AMEC Environment & Infrastructure, Inc. (AMEC) Loose Cubic Yards (LCY) Landfill E Feasibility Study/Remedial Action Plan, 2011 (Landfill E FS/RAP)
Baker Beach Disposal Area (BBDA) Lump Sum (LS) Guide to Developing and Documenting Cost Estimates During the Feasibility Study (EPA 2000)
Bank Cubic Yards (BCY) Mobilization (Mob) RS Means Reed Construction Data (RS Means) 
California Assessment Manual (CAM) Net Present Value (NPV)
Construction Quality Assurance Plan (CQAP) Office of Management and Budget (OMB)
Cubic Yards (CY) Square Feet (SF)
Curtis & Tompkins (C&T) Standard Operating Procedures (SOP)
Each (EA) Square (SQ)
Demobilization (Demob) Storm Water Pollution Prevention Plan (SWPPP)
Environmental Protection Agency (EPA) Year (YR)
Emergency Response Plan (ERP)
Feet (FT)
Health and Safety Plan (HASP)
Operations and Maintenance (O&M)
Polynuclear Aromatic Hydrocarbon (PAH)
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Category Description Quantity Unit Unit Price Cost Source Assumptions
FACTORED COSTS

Regulatory Negotiations 1 LS 1% $17,988 Landfills 8 & 10 PHSH FS
Agency Oversight During Implementation 1 LS 1% $17,988 Landfills 8 & 10 PHSH FS
Program Management 1 LS 5% $89,940 Landfills 8 & 10 PHSH FS
Field Construction Management 1 LS 8% $143,904 Exhibit 5-8; EPA 2000 Exhibit 5-8; EPA 2000
Trust Management 1 LS 10% $179,880 Trust funding 10% of capital costs

CAPITAL COSTS
Pre and Post Field Planning

Geotechnical Grading Review 1 LS $50,000 $50,000 AMEC estimate Additional geotechnical review required for analyzing cap and retaining features

Remedial Work Plan 1 LS $100,000 $100,000 AMEC estimate

Remedial Design (construction drawings, 
specifications, bid documents) 1 LS $151,253 $151,253 AMEC estimate

12% of capital/construction costs per Exhibit 5-8; EPA 2000, Guide to 
Developing and Documenting Cost Estimates during the Feasibility Study

Drafting and Reporting of Land Use Restrictions 50% LS $50,000 $25,000 Landfills 8 & 10 PHSH FS
Preconstruction Survey 1 LS $15,000 $15,000 Subcontractor Estimate Chaudhary & Associates Inc 
Schedule 1 LS $5,000 $5,000 Landfills 8 & 10 PHSH FS
Preconstruction Meetings/Inspections 1 LS $10,000 $10,000 Landfills 8 & 10 PHSH FS
Health and Safety Plan (HASP) and Emergency 
Response Plan 1 LS $15,000 $15,000 Landfills 8 & 10 PHSH FS
Sampling and Analysis Plan Including SOPs 0 LS $10,000 $0 Landfills 8 & 10 PHSH FS  

Storm Water Control Plan/SWPPP 1 LS $9,600 $9,600 Landfills 8 & 10 PHSH FS Increase unit cost 20% for site access/cultural resource and cliff conditions
Construction Quality Assurance Plan (CQAP) 1 LS $5,000 $5,000 Landfills 8 & 10 PHSH FS
Permitting 1 LS $2,500 $2,500 Landfills 8 & 10 PHSH FS

Archeological Oversight 1 LS $35,000 $35,000 Landfills 8 & 10 PHSH FS

Construction Completion Report/As-Builts 1 LS $75,000 $75,000 Landfills 8 & 10 PHSH FS

O&M Plan for Engineering Controls 1 LS $15,000 $15,000 Landfills 8 & 10 PHSH FS  
O&M Plan for Erosion Controls 1 LS $15,000 $15,000 Landfills 8 & 10 PHSH FS
Soil Management Plan 1 LS $10,000 $10,000 AMEC estimate

Site Preparation 

Clear and Grub 30,000 SF $1.20 $36,000 Subcontractor estimate
Unit cost based on AIS Construction cost estimate for brush clearing and 
removal for BBDA 2 performed Fall 2011.

Tree Removal 5 EA $1,320 $6,600 Landfill E FS/RAP increase cost by 20% for slopping conditions

Grade Lay Down Area 0 SF $0.55 $0 Landfills 8 & 10 PHSH FS
Assume existing parking area and Langdon Court are adequate for use as 
project lay down area.

Build Construction Access Road 0 LF $17 $0.00 Landfills 8 & 10 PHSH FS

Mob / De-Mob Earthwork Contractor 1 LS $30,000 $30,000 RS Means-AMEC estimate

Install Construction Fence 1,100 LF $19 $21,120 Landfills 8 & 10 PHSH FS
2 crews working at the same time, Increase unit cost 20% for site 
access/cultural resource and cliff conditions

Earthworks

Debris fill excavation and relocation 450 BCY $18 $8,100 AMEC Estimate Unit rate for low volume/low production and limited access. 

Excavate and stockpile protruding debris 50 BCY $16 $800 Landfills 8 & 10 PHSH FS  
Logs, tree stumps...Unit price for sloped area.  Increase unit cost 20% for site 
access/cultural resource and cliff conditions

Load debris (and transport to staging area) 50 CY $2.76 $138 Landfills 8 & 10 PHSH FS

Logs, tree stumps...Includes 30% expansion.  Material will be double handled, 
therefore two loading costs are included.  Increase unit cost 20% for site 
access/cultural resource and cliff conditions

Load debris (and transport for disposal) 50 CY $2.76 $138 Landfills 8 & 10 PHSH FS

Logs, tree stumps..Material double handled; therefore two loading costs are 
included. Increase unit cost 20% for site access/cultural resource and cliff 
conditions

Table D-4.  Cost Estimate:  Alternative 4 - Engineered Cover
Feasibility Study and Remedial Action Plan, Baker Beach Disturbed Area 2
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Table D-4.  Cost Estimate:  Alternative 4 - Engineered Cover

Feasibility Study and Remedial Action Plan, Baker Beach Disturbed Area 2

Screen, Segregate and Place 0 CY $7.50 $0.00 Landfills 8 & 10 PHSH FS

Recycle Debris 0 TON $20 $0.00 Landfills 8 & 10 PHSH FS  

Category Description Quantity Unit Unit Price Cost Source Assumptions

Soil and Debris Classification Sampling and Testing 1 EA $579 $579.00 Landfills 8 & 10 PHSH FS
1 composite sample per 250 CY.  Includes; Sampling & Sample Handling, Title 
22 Metals, CAM Wet, Lead, Pesticides, and PAHs

Haul Debris for Disposal and/or Recycling - max 150 
miles 75 TON $18 $1,350 Landfills 8 & 10 PHSH FS Assumes 1.5 conversion from CY to TONS.  

Soil/Debris Recycling/Disposal 75 TON $20 $1,500 Landfills 8 & 10 PHSH FS Assumes 1.5 conversion from CY to TONS.  

California Generator Fees 0% LS $79,890 $0
Board of Equalization January 2010 
Annual Fee (www.boe.ca.gov)

Hazardous waste from BBDA 1A complete excavation will make up 2% of total 
disposed offsite for entire Presidio for the year. 

Furnish and Place Geosynthetic Barrier Fabric 30,000 SF $1.20 $36,000 Landfills 8 & 10 PHSH FS  Increase unit cost 20% for site access/cultural resource and cliff conditions

 Furnish Import Soil from Off-site Source 3,000 CY $21.60 $64,800 Landfills 8 & 10 PHSH FS
Assumes 3 foot cover thickness, includes 30% to account for compaction.,  
Increase unit cost 20% for site access/cultural resource and cliff conditions 

Furnish Borrow Fill from On-site Source 0 CY $5.34 $0.00 RS Means

Load Fill (to truck to site stockpile for placement) 3,000 CY $2.76 $8,280 Landfills 8 & 10 PHSH FS Increase unit cost 20% for site access/cultural resource and cliff conditions

 Placement of Fill (Soil Cap) from Stockpile 3,000 CY $10.00 $30,000 Landfills 8 & 10 PHSH FS

Area receiving fill is not flat, double handling of soil because of site access 
issues.  Increase unit cost 50% for site access/cultural resource and cliff 
conditions

 Grade and Compact 3,000 CY $3.90 $11,700 Landfills 8 & 10 PHSH FS Increase unit cost 50% for site access/cultural resource and cliff conditions

Remedial Grading 0 SF $0.12 $0

Double the RS Means 312216101050 
due to access issues and sloping 
conditions.

Grade entire site, plus 20%.  Increase unit cost 20% for site access/cultural 
resource and cliff conditions

Finish Grading 30,000 SF $0.75 $22,500 Landfills 8 & 10 PHSH FS/RS Means
Area east of trails plus 50%. Increase unit cost 20% for site access/cultural 
resource and cliff conditions

Construct Retaining Feature 1 LS $750,000 $750,000
AMEC Estimate, previous experience 
w/ similar work

3,000 sq ft concrete and steel retaining wall to bedrock.  This represents a 
conservative cost assumption.  To be designed based on geotechnical 
recommendations

Construction of Storm Drainage Features 6 EA $6,000 $36,000 AMEC estimate Feature to be constructed to ensure storm water control and protection of cover

Remove Construction Fence 1,100 LF $9.60 $10,560 Landfills 8 & 10 PHSH FS
2 crews working at the same time. Increase unit cost 20% for site 
access/cultural resource and cliff conditions

Other Site Works
Construction Observation 65 DAYS $1,700 $110,500 AMEC estimate Assumes oversight during each day of activity

Revegetation 0.75 AC $78,000 $58,500 Landfills 8 & 10 PHSH FS
Includes erosion control measures and native plants.  Increase unit cost 20% 
for site access/cultural resource and cliff conditions

Signage (Engineered Control) 3 EA $92.71 $278 RS Means

Reinstall Post and Cable Fence 0 LF $7.32 $0 RS Means 323129101360

New Post and Cable Fence 0 LF $20.34 $0 RS Means 323129101360
No wood cross members in post and cable fence.  Add 15% in assumed length 
for adjustments to trail alignment.  

Post construction Survey 1 LS $15,000 $15,000 Subcontractor estimate Chaudhary & Associates Inc 

Maintenance & Monitoring
Maintenance-Erosion Repair 1 each $20,000 $20,000 Landfil E
General site Inspections (30 years) 30 each $2,500 $75,000 AMEC estimate  
Annual Inspection Report (30 years) 30 each $4,000 $120,000 AMEC estimate  
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Table D-4.  Cost Estimate:  Alternative 4 - Engineered Cover

Feasibility Study and Remedial Action Plan, Baker Beach Disturbed Area 2

Capital Costs $1,798,797
Factored Costs $449,699
Subtotal Costs $2,248,496

Subtotal Costs with 30% contingency $2,930,000
 Monitoring & Maintenance Costs $215,000

Monitoring & Maintenance Costs with 30% contingency $280,000
Total Costs $3,210,000

Notes
* OMB interest rate is the "Real Interest Rate" with inflation premium removed. Source is the Federal Office of Management and Budget, Circular A-94 Appendix C, Revised December 2011 .

Acronyms & Abbreviations References
Acres (AC) Linear Feet (LF) Landfills 8 & 10 Public Health Service Hospital Feasibility Study, 2008 (Landfills 8 & 10 PHSH FS)
AMEC Environment & Infrastructure, Inc. (AMEC) Loose Cubic Yards (LCY) Landfill E Feasibility Study/Remedial Action Plan, 2011 (Landfill E FS/RAP)
Baker Beach Disposal Area (BBDA) Lump Sum (LS) Guide to Developing and Documenting Cost Estimates During the Feasibility Study (EPA 2000)
Bank Cubic Yards (BCY) Mobilization (Mob) RS Means Reed Construction Data (RS Means) 
California Assessment Manual (CAM) Net Present Value (NPV)
Construction Quality Assurance Plan (CQAP) Office of Management and Budget (OMB)
Cubic Yards (CY) Square Feet (SF)
Curtis & Tompkins (C&T) Standard Operating Procedures (SOP)
Each (EA) Square (SQ)
Demobilization (Demob) Storm Water Pollution Prevention Plan (SWPPP)
Environmental Protection Agency (EPA) Year (YR)
Emergency Response Plan (ERP)  
Feet (FT)
Health and Safety Plan (HASP)
Operations and Maintenance (O&M)
Polynuclear Aromatic Hydrocarbon (PAH)
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Date Author Recipient Title of Document

Oct-88
United States Environmental 
Protection Agency (EPA)

Public
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA.  
EPA/540/G-89/004, OSWER Directive 9355.3-01.  

1990

EPA Environmental 
Photographic Interpretation 
Center, Environmental 
Monitoring Systems; by 
Ringden and Sitton

Public
Installation Assessment Army Base Closure Program, Presidio Military Reservation, San 
Francisco, CA. 

1993 National Park Service (NPS) Public
National Historic Landmark District Update, Contributing Resources List, Presidio of San 
Francisco, San Francisco, California.

Mar-93 National Park Service (NPS) Public National Register of Historic Places Registration Form for the Presidio of San Francisco.  

Jul-94 NPS Public
Creating a Park for the 21st  Century, from Military Post to National Park – Final General 
Management Plan Amendment, Presidio of San Francisco, Golden Gate National Park 
Recreation Area, California.  Department of Interior.

Dec-95
Department of Toxic 
Substances Control (DTSC)

Public Remedial Action Plan Policy, Guidance Document No. EO095-007-PP.

1995
City and County of San 
Francisco Planning 
Department (SF Planning)

Public Transportation: An Element of the General Plan of the City and County of San Francisco.

Jan-97 Dames & Moore Army Final Remedial Investigation Report, Presidio Main Installation, Presidio of San Francisco. 

May-99
U.S. Army, Presidio Trust, 
and National Park Service 
(U.S. Army, Trust, and NPS)

Public Memorandum of Agreement, Environmental Remediation at the Presidio of San Francisco. 

May-99
Presidio Trust and National 
Parks Service (Trust and 
NPS)

Public
Memorandum of Agreement for Environmental Remediation of Presidio of San Francisco 
“Area A” Property .

Aug-99 DTSC Public
Consent Agreement Between the California Department of Toxic Substances Control, the 
Presidio Trust, and the U.S. Department of the Interior, National Park Service for the 
Remediation of Hazardous Substances at the Presidio of San Francisco.  

May-01 Trust and NPS Public Vegetation Management Plan and Environmental Assessment for the Presidio of San 
Francisco.

Jun-01 Trust Public Community Relations Plan.

Table E-1.  Administrative Record List
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Jul-01 California Air Resources 
Board (CARB)

Public Resolution 01-28 . 

Oct-01 DTSC Public Information Advisory, Clean Imported Fill Material.

Oct-01 Jones and Stokes
Parsons 

Brinckerhoff

Archaeological Survey Report/Historical Study Report, Doyle Drive Corridor Project, 
Presidio of San Francisco National Historic Landmark District, City and County of San 
Francisco, California.    

Nov-01
Trust and Golden Gate 
National Recreation Area 
(GGNRA)

Public
Presidio of San Francisco Biological Assessment, Draft Presidio Environmental 
Remediation Program, Draft Presidio Trails and Bikeways Master Plan, Draft Presidio Trust 
Implementation Plan.  

Jul-02
U.S. Department of the 
Interior Fish and Wildlife 
Service (USFWS)

Trust
Formal Consultation on Four Projects at the Presidio of San Francisco and Golden Gate 
National Recreation Area, San Francisco, California.  File No. 1-1-02-F-0228.  July 23.

Oct-2002; 
revised 
2006

Erler & Kalinowski, Inc. (EKI)  Trust
Development of Presidio-Wide Cleanup Levels for Soil, Sediment, Groundwater, and 
Surface Water, Presidio of San Francisco .  October. Revised May 16, 2006.

2003
Regional Water Quality 
Control Board (RWQCB)

Public
Order No. R2-2003-0080.  Revised Site Cleanup Requirements and Rescission of Order 
No. 91-082 and Order no. 96-070 for the Property Located at the Presidio of San Francisco, 
City and County of San Francisco.

Mar-03 EKI Trust
Presidio Trust Revised Feasibility Study Report, Main Installation Sites, Presidio of San 
Francisco, California.

Jan-05 Trust
 U.S. Army 
Corps of 

Engineers

Wetland Summary Letter to the U.S. Army Corps of Engineers. Letter from Mr. Craig 
Cooper, Trust, to Mr. Bob Smith, USACE. 

Apr-03 NPS and URS Corporation Public
Presidio Wetland Resources, U.S. Army Corps of Engineers Potential Jurisdictional 
Wetlands and U.S. Fish and Wildlife Service Wetland Habitat on the Presidio of San 
Francisco. 

Jul-03 NPS and Trust Public Presidio Trails and Bikeways Master Plan and Environmental Assessment.  

2004
Royston, Hanamoto, Alley, 
and Abbey (RHAA)

Trust and NPS Presidio Coastal Trail Master Plan.

Apr-05 May & Associates Trust
Amendment to the Presidio of San Francisco Biological Assessment (dated November 16, 
2001), Presidio of San Francisco, Golden Gate National Recreation Area, San Francisco, 
California .  
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Jul-05 Trust and NPS

United States 
Fish and Wildlife 

Service 
(USFWS)

Request to re-open formal consultation under the Endangered Species Act (ESA Section 7) 
for three environmental remediation sites and a portion of trail at the Presidio of San 
Francisco (Reference: Biological Opinion dated July 23, 2002, File No. 1-1-02-F-0228.  
Letter from Ms. Terri Thomas, Trust and Ms. Daphne Hatch, NPS to Mr. Ryan Olah, 
USFWS.  July 29.

Aug-05 USFS Trust
Amendment to the Biological Opinion for the Modification of Three Environmental 
Remediation Sites, and the Presidio Trails and Bikeways Management Plan, The Presidio, 
San Francisco, California (USFWS file 1-1-02-F-0228) .  August 31.

Oct-05
Anthropological Studies 
Center, Sonoma State 
University

Trust Protocols for Archaeological Artifacts on Presidio Park Lands.  

Feb-06 URS Corporation (URS) Trust
Cultural Resource Baseline and Impact Assessment for the Baker Beach Disturbed Areas 
(BBDAs) 1, 1A, 2, and 2A Remedial Action

Feb-06 NPS and URS Corporation Trust

Cultural Resource Baseline and Impact Assessment for the Baker Beach Disturbed Areas 
(BBDAs) 1, 1A, 2, and 2A Remedial Action.  Draft Technical Report.  (Report published in 
Appendix B of Field Investigation Report, Baker Beach Disturbed Areas 1, 1A, 2, and 2A, 
Presidio of San Francisco, California [in MACTEC, June 2006]. 

Mar-06 Climate Action Team (CAT) Public
Climate Action Team and California Environmental Protection Agency. Climate Action Team 
Report to Governor Schwarzenegger and the Legislature. 

Mar-06
U.S. Army (Corps of 
Engineers, Sacramento 
District)

Public Chemical Warfare Investigation Work Plan.  

Jun-06
MACTEC Engineering and 
Consulting, Inc. (MACTEC)

Trust
Field Investigation Report, Baker Beach Disturbed Areas 1, 1A, 2, and 2A, Presidio of San 
Francisco, California.

Apr-07 MACTEC Trust
Transmittal:  Revised Figures and Tables, Potential Chemicals of Concern in Soil and 
Proposed Phase 2 Sampling Locations, Bluff Top and Frontal Slope Areas, Baker Beach 
Disturbed Areas and Merchant Road Fill Site, Presidio of San Francisco, California

May-07
Intergovernmental Panel on 
Climate Change (IPCC )

Public Climate Change 2007: Synthesis Report, the Fourth IPCC Assessment Report.

Jun-07 NPS Public
Vegetation Restoration Action Plan – Ecological Restoration of Remediation Sites Baker 
Beach Disturbed Areas 1, 2A . Project memorandum.

Jun-07 MACTEC Trust
Remedial Action Plan, Baker Beach Disturbed Areas 1 and 2A and Twenty-Six Other Sites, 
Presidio of San Francisco, San Francisco, California .
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Jun-07 DTSC Public
Initial Study, Remedial Action Plan – Baker Beach Disturbed Areas 1 and 2A and 26 other 
Sites, Presidio of San Francisco .  

Nov-07 CARB Public California 1990 Greenhouse Gas Emissions Level and 2020 Emissions Limit. 

Sep-08

FHWA (Federal Highway 
Administration) and San 
Francisco County 
Transportation Authority 
(SFCTA)

Public
 Final Environmental Impact Statement/Report and Section r(f) Evaluation, South Access to 
the Golden Gate Bridge: Doyle Drive. 

Dec-08 CARB Public
Climate Change Scoping Plan, Framework for Change, as Approved December 2008, 
Pursuant to AB32.

Dec-09 DTSC Public Interim Advisory for Green Remediation.

Feb-09 John Martini 
Golden Gate 

National Parks 
Conservancy

Fort Scott Coastal Trail, Cultural Resources Report.

Mar-09 CAT Public Draft Biennial Report.

May-10
Bay Area Air Quality 
Management District 
(BAAQMD) 

Public Proposed Air Quality CEQA Thresholds of Significance. 

Sep-11
AMEC Environment & 
Infrastructure (AMEC) 

Trust
Technical Memorandum, Updated Human Health Preliminary Remediation Goals for 
Carcinogenic Polynuclear Aromatic Hydrocarbons in Soil, Presidio of San Francisco, 
California.

Jul-11 SF Planning Public Draft Environmental Impact Report: The 34th  America’s Cup and James R Herman Cruise 
Terminal and Northeast Wharf Plaza.  

Dec-11
Native American Heritage 
Commission (NAHC)

DTSC Proposed Mountain Lake Project.  (Applicable to all of Presidio).  

Jan-12 AMEC Trust
Field Data Report, Data Gaps Investigation, Baker Beach Disturbed Area 2, Presidio of San 
Francisco, California.  

May-12 AMEC Trust
Remedial Investigation Summary Report, Baker Beach Disturbed Area 2, Presidio of San 
Francisco, California.

May-12 BAAQMD Public California Environmental Quality Act, Air Quality Guidelines.  

May-12 Kennedy/Jenks Consultants Trust
Final Feasibility Study/Remedial Action Plan, Mountain Lake, Presidio of San Francisco, 
California. May

Dec-12 AMEC Trust
Draft Feasibility Study/Remedial Action Plan (FS/RAP), Baker Beach Disturbed Area 2, 
Presidio of San Francisco, San Francisco, California.  
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Resources (a) Potential Impacts to Resource from 
Proposed Remedial Actions (a)

Project Controls to Minimize Potential Impacts to Human Health and Resources (b)

Aesthetics Removal of vegetation and construction 
activities will temporarily degrade the 
existing visual character and quality of the 
site and surroundings.  

Post-remediation site restoration activities will be implemented and are expected to improve the visual character and quality of 
the site and its surroundings.  In the long term, scenic resources will be enhanced by restoration of native habitat west of 
Magazines 28 and 29.    

Air Quality During the remedial action, dust and 
diesel exhaust may be emitted from open 
excavations, construction equipment, from 
vehicles transporting excavated materials 
and importing soil for backfill, during 
grading, and during placement and 
loading of soil stockpiles.  

Access to the site will be restricted to prevent potential public exposure to dust generated during earthwork activities.  Further 
potential exposure of workers and public to dust generated during grading, excavation, and transport activities will be controlled 
through air quality control measures and Best Management Practices (BMPs).  BMPs; including tarping of stockpiled soils, 
covering of transported materials, watering exposed areas if visible emissions occur, and maintaining and operating minimal 
construction equipment, as appropriate; will be used to reduce airborne emissions.  Air quality monitoring will be performed at 
the work area perimeter and worker breathing zones, and pollutant or dust-generating activities will be halted if dust 
concentrations exceed action levels.  In addition, truck loads and traffic will be scheduled and coordinated, to the extent 
possible, to minimize the vehicle loads per day and the times at which they occur.  

Biological 
Resources

Existing vegetation at the Debris Fill Area 
will be cleared and removed, specifically 
shrubs, cape ivy, and other invasive 
species.  

Following the remedial action, natural, native habitat will be restored west of the battery earthworks.  Removal of vegetation will 
be coordinated with Presidio natural resource staff to avoid potential disruption to nesting or migrating birds.  Every effort will 
be made to schedule vegetation removal outside the bird nesting season (January 1st-August 15th for raptors and 
hummingbirds; March 1 – August 15 for songbirds).  However, vegetation removal may occur during the bird nesting season 
provided a nesting survey indicates no disruption to nesting birds (including ground nesting birds) and approval is obtained 
from Presidio natural resources staff.

Cultural 
Resources

Historic West Battery Magazines 28 and 
29 are located at the eastern boundary of 
the Debris Fill Area.  

During remedial construction activities, project control measures will be implemented including installation of exclusionary 
fencing around the magazines and earthworks to identify their location and prevent workers or equipment from driving over or 
digging into the brick and mortar magazines and portions of the earthworks that are not covered by debris fill.  Presidio cultural 
resource specialist(s) will review project plans and, as neccessary, a qualified historical/cultural monitor will be present onsite 
during remedial activities.  

Trees whose root systems provide support structure to the slope on the western portion of the site would be preserved to 
maintain slope stability.  Stabilization practices such as wattles, silt fences, swales, and berms will be employed, as necessary.  
Earthmoving activities on or adjacent to the bluff and slopes will be conducted in a manner to minimize landslides and maintain 
stable slopes.  Stabilization measures may include locating temporary stockpiles and equipment staging areas at least 10 feet 
back from the slope and bluff face, selecting temporary fill and cut slope inclinations that are stable in the short term, and 
selecting finished slope inclinations that are at least as stable as the current slopes.  In the long term, the exposed slopes will 
be stabilized by restoration of native habitat.  However, mass wasting is part of natural processes on a coastline environment 
such as BBDA 2 and landslides, localized rilling, and erosion will continue as part of natural processes that were in effect prior 
to the remedial action. 
Erosion control measures will be implemented during and after construction for work performed between October 15 and April 
15 to minimize runoff from the site.  Efforts will be made so that excavation and grading work is not conducted during wet 
weather and soil disturbance will be limited to work areas.  Grading plans will be developed to protect both cultural and natural 
resources.

Geology and 
Soils

After existing vegetation is cleared, soil 
and fill materials may be susceptible to 
erosion, down slope movements, and/or 
landslides as a result of natural 
processes.  

Table G-1.  Project Controls to Minimize Potential Impacts to Human Health and Resources
Baker Beach Disturbed Area 2
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Table G-1.  Project Controls to Minimize Potential Impacts to Human Health and Resources
Baker Beach Disturbed Area 2

Hazards and 
Hazardous 
Materials

The remedial action will involve 
excavating, consolidating, handling, 
transporting, and disposing of debris.  
Contaminants are not at levels that pose 
risk to human health. 

 A Site-Specific Health and Safety Plan (SSHSP) will be prepared according to the applicable requirements of 29 CFR 
1910.120 (Federal workers and contractors), and CCR Title 8 General Industrial Safety Order (GISO) 5192 (contractors), for 
work at hazardous waste sites.  The SSHSP will describe the controls and procedures to be implemented to minimize 
incidents, injury, and health risks associated with remedial activities conducted at the site.  The SSHSP will contain, at a 
minimum, the following elements: a hazard evaluation; names of key personnel and the site safety coordinator; a statement 
that personnel have completed required training; medical surveillance requirements and personal protective equipment to be 
used by site personnel; the types and frequency of personal and area air monitoring; instrumentation and sampling techniques 
for monitoring of health and safety; site control measures, including the designation of work zones and safe work procedures; 
management of wastes and decontamination procedures for personnel and equipment; noise and dust control procedures and 
action levels; site transportation procedures; contingency plans including telephone numbers and contact names; and locations 
of and routes to the nearest emergency and non-emergency medical care facilities.

Hydrology and 
Water Quality

The remedial action may temporarily 
increase runoff and erosion.

Because remedial work at BBDA 2 will be conducted over approximately 0.7 acres, the project will include implementation of 
BMPs for construction site planning and management, erosion and sediment control, and pollution prevention, which will be 
contained in a Storm Water Pollution Prevention Plan (SWPPP).  The SWPPP will include project-specific measures to reduce 
surface runoff and erosion.  Wastewater, if generated during construction. will be discharged to the sanitary sewer under the 
Trust's existing City and County of San Francisco Sanitary Sewer Discharge Order.  

Noise Excavation, grading, and onsite and 
offsite transport of imported fill and 
excavated soil will increase noise levels.  
Noise generated by remedial activities will 
be temporary, intermittent, and dispersed.  

Control measures may include, but not be limited to, proper tuning of equipment, placement of noisy equipment away from 
sensitive receptors as practicable, noise-control mufflers, and scheduling noisier operations during periods of low visitor use, to 
the extent feasible.  Within the Presidio, transport of equipment, soils, and fill materials to and from the site will occur along 
authorized haul routes.  Outside of the Presidio, haul routes will generally follow major thoroughfares and signed truck routes.

Recreation Trails through construction areas will be 
temporarily closed.

During the period of construction, the site will be fenced to restrict and redirect public access around work zones.  The remedial 
design will include pedestrian and traffic detours designed to keep visitors out of active work areas while permitting use of 
other park features.  Following construction and restoration activities, the site will be re-opened.  These restoration activities 
are not part of the remedial action and accordingly, are not discussed in detail in this FS/RAP.

Traffic and 
Transportation

The remedial action will temporarily 
increase traffic and restrict public access 
in the vicinity of the remedial construction 
area.

Traffic will be managed with construction signage and flagmen.  Truck loads will be restricted to authorized haul routes through 
the Presidio.  To minimize impacts to neighborhoods adjacent to the Presidio and comply with vehicle restrictions on some city 
streets, in neighborhoods adjacent to the Presidio, no entry or exit of trucks will be allowed via Arguello Blvd., Presidio Blvd., 
15th Ave., or 25th Ave. gates.  Loading will generally occur between the hours of 5:30 a.m. and 2:00 p.m., thereby minimizing 
the impact on peak hour traffic conditions.  

(a)  Potential impacts to resources from the proposed remedial actions are evaluated in detail in the California Environmental Quality Act (CEQA) Initial Study. 
 
(b)  The project controls presented in this table will be implemented as part of the remedial actions to reduce the potential impacts to resources to less than significant levels.
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