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EXECUTIVE SUMMARY 

The U.S. Department of the Navy (DON) has completed a remedial investigation (RI) for the 

Installation Restoration Site 05 (IR05), Dredge Pond 7S (DP7S), and Western Magazine Area 

(WMA) located at the former Mare Island Naval Shipyard (MINS), Vallejo, California under the 

provisions of the Comprehensive Environmental Response, Compensation, and Liability Act and 

the National Oil and Hazardous Substances Pollution Contingency Plan. The RI findings have 

been documented in the Remedial Investigation Report for the IR05, DP7S, and WMA sites 

(Weston Solutions, Inc. [WESTON], 2013). This Feasibility Study (FS) was prepared based on 

the RI findings to identify and analyze remedial alternatives for these sites, which will eliminate, 

reduce, or control risks to human health and the environment. 

Background 

The Mare Island peninsula is located in Solano County, California, approximately 25 miles 

northeast of San Francisco in Vallejo, California (Figure 1). The Napa River (Mare Island Strait) 

lies to the east and separates the peninsula from the City of Vallejo; the remainder of the 

peninsula is bounded by Highway 37 to the north, the Carquinez Strait to the south, and 

San Pablo Bay to the west. IR05 occupies approximately 35 acres and DP7S occupies 

approximately 24 acres, both located along the southern shore of Mare Island. The WMA 

occupies approximately 106 acres of the southern portion of Mare Island just north of IR05 and 

DP7S and is located between a hilly upland area to the east and San Pablo Bay tidal wetlands to 

the west.  

MINS was the first naval station established on the Pacific Coast. The DON purchased 956 acres 

of Mare Island in 1853 and commenced shipbuilding operations on September 16, 1854. 

The primary mission of MINS was fleet maintenance, overhaul, and construction beginning with 

its establishment as a shipyard in 1854. Ordnance was manufactured, received, maintained, 

renovated, demilitarized, subjected to quality assurance testing, and loaded on and off ships and 

other forms of transportation from 1857 through 1975. 

IR05 and adjacent DP7S were created by the natural accretion of sediments behind Dike 12 

(built in 1908-1910) and later augmented by the deposition of dredge spoils and upland fill 
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material in the 1930s and 1940s. IR05 was used as an inert munitions storage and disposal area 

between 1947 and 1975. From 1947 until 1951, the northeastern portion of IR05 was most likely 

used for open storage of munitions (DON, 1947; DON, 1949). By 1953, this area was established 

as an inert materials storage area used to store empty cartridge cases, ammunition containers, and 

miscellaneous ordnance-related material. The southeastern portion of IR05 (Figure 3) was 

established as an ordnance burning, detonation, and disposal area (DON, 1953). Burning and 

detonation facilities included smokeless powder burn pads, high explosives burn pads, 

detonation pits, primer/tracer burning ovens, and pyrotechnic burn pits (DON, 1951; DON, 1953; 

Ecology and Environment, Inc., 1983; International Technology Corporation, 1992). DP7S and 

adjacent Dredge Pond 7 were used as an active dredge spoils disposal area through the 1970s, 

when a berm was built to divide the large area into two smaller ponds. Since then DP7S was no 

longer used for sediment deposition and it reverted back to native habitat. No buildings are 

currently present within the IR05 or DP7S sites. 

The initial stage in the formation of the WMA was the deposition of sediments by natural 

accretion behind Dike 12. Additional fill material was then taken from upland borrow pits in the 

1930s and placed on the accumulated sediments to create usable land and to support roadways, 

rail lines, and buildings which were used as storage magazines. The upland portion of the WMA 

consists of approximately 64 acres and the estimated remaining 42 acres are tidal wetlands. 

The primary purpose of the WMA was to store gun ammunition for use aboard ships. There are 

21 buildings, including portions of buildings that served as munitions storage magazines in the 

WMA (Figure 3); seven set into cutouts in the hillside to the east (Buildings A147 through A152, 

and A170) and 14 buildings supported by piles constructed on fill material in former wetlands to 

the west (Buildings A166, A169, A173 through A175, and A178 through A186). These buildings 

were used as storage magazines through the Vietnam War era, as well as for other limited 

activities in support of submarines based at the former MINS. During munitions and explosives 

of concern (MEC) intrusive investigations, two former dredge outfalls were encountered along 

the boundaries of the northern WMA wetlands. The Horse Stables Area located in the central 

portion of the WMA was previously used as a horse stables and corral (Figure 3). One remaining 

structure is located in this area; Building A166A, which was identified as a horse barn.  
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The DON has performed multiple investigations and removal actions at the IR05, DP7S, and 

WMA sites. The key response and removal actions listed below have resulted in the removal of 

chemically contaminated soil as well as MEC and radiological items: 

 Munitions Emergency Response Actions (1990-1994) 

 Unexploded Ordnance Site Investigation (1995-1997) 

 Unexploded Ordnance Intrusive Investigation (1997-1998) 

 Underground Storage Tank Compliance Program (1997 and 2003) 

 Dredge Spoils Pond Unexploded Ordnance Intrusive Investigation (1998-2001) 

 Site Inspection of the Horse Stables Area (2003-2004) 

 Digital Geophysical Mapping Anomaly Excavations (2006-2007) 

 “Mag and Flag” Anomaly Excavations (2009-2010) 

 Time-Critical Removal Action, Horse Stables Area (2007-2010) 

 Time-Critical Removal Action, Installation Restoration Site 05 (2007-2011) 

The IR05, DP7S, and WMA sites were designated as Western Early Transfer Parcel (WETP) 

“Exception Parcels” because they were excluded from the land transfer of 2,824 acres from the 

DON to the California State Lands Commission in September 2002, which encompassed former 

dredge ponds, tidal marsh, and submerged lands within the WETP. IR05, DP7S, and a small 

portion of the WMA are within WETP Exception Parcel 5 and a portion of Economic 

Development Conveyance (EDC) Transfer Parcel VII-B (Figure 4). The WMA is within WETP 

Exception Parcels 3 and 5 as well as a portion of EDC Transfer Parcel VII-B (Figure 4). 

Historically EDC Transfer Parcels X-B(1), X-B(2) and X-B(3) were part of the WMA. DTSC 

concurred with the Navy’s finding of suitability to transfer (FOST) EDC Transfer Parcels X-B(1) 

and X-B(2) in September 2010 and X-B(3) in September 2013. These parcels were removed 

from the WMA as part of the FOST process. The current IR05, DP7S, and WMA sites are shown 

on Figure 2. Descriptions of the WMA throughout this document refer to the current WMA 

boundary. 

Current and Future Land Use 

With exception of Buildings A169 and A180 at the WMA (Figure 3), the DON is currently not 

using the IR05, DP7S, or WMA sites. Buildings A169 and A180 are being used for the interim 
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storage of recovered materials documented as safe and MEC items, respectively. Any items in 

storage will be removed from the buildings and the removals documented prior to property 

transfer. The IR05, DP7S, and WMA sites are currently restricted from public use and remain 

DON property. Only authorized personnel (maintenance workers, law enforcement, etc.) with a 

specific need to be in the areas are allowed entry. Within the next few years, however, it is 

anticipated that these sites will be transferred from the DON to the City of Vallejo (possibly via 

the California State Lands Commission) after completion of a FOST. As specified in the Mare 

Island Specific Plan (City of Vallejo, 2008), the planned reuse for the IR05, DP7S, and WMA 

sites includes recreational and wetland areas. These areas are shown on Figure 5. 

Remedial Action Objectives 

Remedial action objectives (RAOs) for soil/sediment and groundwater at the IR05, DP7S, and 

WMA sites have been developed. The RAO for soil/sediment is to control direct exposure and 

protect future human receptors from the low residual risk posed by potential buried MEC. 

The RAO for groundwater is to prevent any unauthorized use.  

Remedial Alternative Evaluation 

As described in the RI Report (WESTON, 2013), several extensive MEC and radiological item 

removal actions and contaminated soil removal actions have already been performed at the IR05, 

DP7S, and WMA sites. There were no chemicals of concern or chemicals of ecological concern 

identified in the human health and ecological risk assessments. Therefore, as concluded in the RI 

Report, only MEC items at all three sites and low-level radiological items in the soil/sediment at 

the historical outfalls of the WMA should be evaluated in the FS; as to whether they present a 

potential human health hazard during intrusive soil activities. However, based on the high-

density survey and removal of radiological items at the two WMA historical outfall locations and 

the extensive radiological screening performed at the WMA during geophysical anomaly 

excavations, no unacceptable radiological hazards are believed to remain in the subsurface of 

these areas. Given the planned reuse as wetlands (meaning there will be limited public access) at 

the historical outfall locations where the only radiological items were encountered and the land-

use controls (LUCs) proposed to prevent exposure to potential buried MEC, additional action for 

potential radiological hazards is not warranted. 
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U.S. Environmental Protection Agency (EPA) Guidance suggests that due to technical 

limitations removal of MEC to the degree that allows unrestricted use is often not possible 

(EPA, 2008). MEC detection methods are not 100 percent effective and residual hazards may 

remain in areas after a response action is completed, regardless of the care taken during removal 

or subsequent geophysical surveys. Accordingly, an evaluation of LUCs such as signage and 

institutional controls is warranted to restrict ground disturbance activities. Based on the high total 

dissolved solids values at the IR05, DP7S, and WMA sites, groundwater is not suitable as a 

municipal or domestic water supply. The California Regional Water Quality Control Board San 

Francisco Bay Region (Water Board) concurred with the exception to drinking water policy for 

shallow groundwater (Water Board, 2011); therefore LUCs for prohibition of unauthorized 

installation of groundwater wells are also evaluated. 

The alternatives evaluated in this FS include No Action (Alternative 1) and LUCs 

(Alternative 2); engineering and institutional controls. Engineering controls such as signage will 

be used to alert future users to the potential presence of buried MEC while institutional controls 

will be used to implement the land use restrictions, such as no digging. Alternative 2 achieves an 

overall higher level of performance than Alternative 1. Alternative 1 would not include 

restrictions on development or site activities. Under Alternative 1 potential future use could 

result in exposure to human receptors or in the uncontrolled movement of soil where MEC could 

be of concern. Alternative 2 provides greater protection than Alternative 1 for future land uses. 

Under Alternative 2, ground disturbance activities will be restricted through LUCs. The LUCs 

will control disturbance of soils by prohibiting excavation, removal, or movement of 

soil/sediment from the IR05, DP7S, and WMA sites without prior approval of the DTSC, and 

only if environmental and worker safety control measures are implemented by properly trained 

personnel. The LUCs will also prohibit installation of groundwater wells without prior approval 

of the DTSC and Water Board. Table 3 summarizes a comparison of remedial alternatives 

relative to the National Oil and Hazardous Substances Pollution Contingency Plan, 40 Code of 

Federal Regulations Section 300.430(e)(9)(iii). 

This FS Report will be followed by a Comprehensive Environmental Response, Compensation, 

and Liability Act Proposed Plan/Draft Remedial Action Plan to explain the basis for a preferred 

remedial alternative from those described in this FS. The DON will take into consideration 
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public comments on the Proposed Plan/Draft Remedial Action Plan before making a final 

cleanup decision. 
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1. INTRODUCTION 

The U.S. Department of the Navy (DON) has completed a remedial investigation (RI) for the 

Installation Restoration Site 05 (IR05), Dredge Pond 7S (DP7S), and Western Magazine Area 

(WMA) sites located at the former Mare Island Naval Shipyard (MINS), Vallejo, California. 

The RI Report was prepared under the provisions of the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) and the National Oil and Hazardous 

Substances Pollution Contingency Plan (NCP). Based on findings of the RI Report (Weston 

Solutions, Inc. [WESTON], 2013), This FS Report was prepared to identify and analyze 

remedial alternatives for the IR05, DP7S, and WMA sites. Pursuant to the Federal Facility Site 

Remediation Agreement for the former MINS (State of California and DON, 2002), this FS 

Report addresses the remedial actions necessary to protect public health, welfare and the 

environment at the sites. 

This FS was prepared under the Mare Island Remediation Agreement with the City of Vallejo 

(WESTON and City of Vallejo, 2001). The Mare Island Remediation Agreement was established 

to implement the requirements of the Environmental Services Cooperative Agreement Number 

N68711-01-MDC-1061 between the City of Vallejo and the DON Naval Facilities Engineering 

Command Southwest (DON and City of Vallejo, 2001). 

1.1 PURPOSE AND ORGANIZATION OF REPORT 

This FS was prepared following the U.S. Environmental Protection Agency (EPA) Interim Final 

Guidance for Conducting Remedial Investigations and Feasibility Studies under the CERCLA, 

(EPA, 1988) and the NCP (40 Code of Federal Regulations [CFR] Part 300). The primary 

objective of the FS is to ensure that appropriate remedial alternatives are developed and 

evaluated. The EPA Guidance provides an approach for identifying and analyzing remedial 

alternatives. Remedies can include (1) natural attenuation; (2) destruction of contaminants or a 

reduction in their volume, toxicity, or mobility; and (3) reduction of exposure pathways. A No 

Action alternative or a land-use controls (LUCs) alternative may be selected if they are 

protective of human health and the environment. The FS process consists of seven general steps: 
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1. Develop remedial action objectives (RAOs) that specify the contaminants of concern, 
exposure pathways, and preliminary remediation goals that permit a range of alternatives 
to be developed.  

2. Develop general response actions (GRAs) that define containment, removal, disposal, or 
other actions that can be taken to satisfy the RAOs. 

3. Identify volumes or areas to which the GRAs might be applied, taking into account the 
requirements for protectiveness as identified in the RAOs and the chemical and physical 
characteristics of the site. 

4. Identify and screen remedial technologies for each GRA to eliminate technologies that 
cannot be technically or cost-effectively implemented. 

5. Identify and evaluate technology process options to select a representative process for 
each technology type retained for consideration. 

6. Evaluate implementability and costs of the technology process options. 

7. Assemble the selected representative technologies into alternatives.  

The EPA Guidance (EPA, 1988) requires that a range of alternatives be developed and evaluated 

to provide an assortment of performance and cost options for a site. However, because active 

remediation of the principle threats has resulted in existing site conditions that are appropriate for 

the planned future uses, the alternatives included in this focused FS are limited to the No Action 

and LUCs. LUCs are defined as any restriction or administrative action, including engineering 

controls (ECs) and institutional controls (ICs), required to reduce risk to human health and the 

environment. ECs may include physical barriers between contamination and potential receptors 

(such as caps and fences) or alarm systems (such as signage). ICs are legal and administrative 

mechanisms for restricting activities that could result in exposure to residual contamination.  

This approach is similar to a “presumptive remedy” approach, where only one alternative is 

compared to a No Action alternative, thereby eliminating the alternative development and 

screening steps. This approach is consistent with the requirements of the NCP 

Section (§) 300.430(a)(1)(ii)(C), and in particular the site management principle of streamlining. 

The approach is also consistent with guidance on accelerating the cleanup process at federal 

facilities (EPA, U.S. Department of Defense, and U.S. Department of Energy, 1994) where the 

use of focused feasibility studies and presumptive remedies are identified as methods for 

streamlining and accelerating the cleanup process. Like a presumptive remedy FS, this focused 

FS eliminates all of the steps associated with the identification and screening of technologies and 

the development and screening of alternatives that are normally included in a FS. 
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The previous removal actions at the IR05, DP7S, and WMA sites have resulted in residual 

concentrations of chemical constituents in soil that are appropriate for the planned future land 

reuse. Human health and ecological risk assessments (WESTON, 2013) for the IR05, DP7S, and 

WMA sites concluded that remaining concentrations of chemical constituents do not pose a risk 

to human health or the environment based on the planned future land reuse 

(City of Vallejo, 2008). Therefore, no further remedial action for chemical constituents is 

required. 

The DON also conducted thorough investigations and removal actions for munitions and 

explosives of concern (MEC) and radiological items within the IR05, DP7S, and WMA sites. 

MEC items have been removed from these sites, and radiological items have been removed from 

historical outfall locations at the WMA, allowing these sites to be safely used for the planned 

future recreational uses. Nevertheless, EPA guidance suggests that due to technical limitations, 

removal of MEC to the degree that allows unrestricted use is often not possible (EPA, 2008). 

MEC detection methods are not 100 percent effective and residual hazards may remain in areas 

after a response action is completed, regardless of the care taken during removal or subsequent 

geophysical surveys. Accordingly, LUCs are warranted. Based on the high-density survey and 

removal of radiological items from the two historical WMA outfall locations and the radiological 

screening performed during geophysical anomaly excavations, no unacceptable radiological 

hazards are believed to remain in the subsurface of the WMA. Given the planned reuse as 

wetlands (meaning there will be limited public access) at the historical outfall locations where 

the only radiological items were encountered and the LUCs proposed to prevent exposure to 

potential buried MEC, additional action for potential radiological hazards is not warranted. 

This FS Report will be followed by a CERCLA Proposed Plan/Draft Remedial Action Plan to 

explain the basis for a preferred remedial alternative from those described in this FS. The DON 

will take into consideration public comments on the Proposed Plan/Draft Remedial Action Plan 

before making a final cleanup decision. 

In addition to the EPA Guidance document (EPA, 1988) and the NCP (40 CFR Part 300), several 

other documents were used for guidance in preparing this focused FS. These documents include 

the following: 
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 Naval Facilities Engineering Command Guidance for Optimizing Remedy Evaluation, 

Selection, and Design, March 9, 2010 (Battelle Memorial Institute, 2010) 

 Interim Guidance for EPA’s Base Realignment and Closure Program, April 2006 

(EPA, 2006) 

 Department of the Navy Environmental Restoration Program Manual, August 2006 

(DON, 2006) 

 Institutional Controls: A Site Manager’s Guide to Identifying, Evaluating and Selecting 

Institutional Controls at Superfund and RCRA Corrective Action Cleanups, OSWER 

Directive No. 9355.0-74FS-P, September 2000 (EPA, 2000a) 

 Land Use in the CERCLA Remedy Selection Process, OSWER Directive No. 9355.7-04, 

May 1995 (EPA, 1995) 

 Guidance on Accelerating CERCLA Environmental Restoration at Federal Facilities, 

August 22, 1994, (EPA, U.S. Department of Defense, and U.S. Department of 

Energy, 1994) 

This report is divided into the following sections: 

 Section 1, Introduction—Provides a brief overview of the objectives and organization of 

the FS and summarizes background information including the site description, site 

history, nature and extent of contamination, contaminant fate and transport, and baseline 

risk assessment 

 Section 2, Remedial Action Objectives—Presents the RAOs and describes GRAs 

 Section 3, Applicable or Relevant and Appropriate Requirements—Summarizes the 

evaluation of regulations, standards, criteria, or limitations promulgated under federal or 

more stringent state laws 

 Section 4, Description of Alternatives—Describes specific alternatives to achieve the 

RAOs 

 Section 5, Evaluation of Alternatives—Describes individual analyses of the alternatives 

and provides a comparative analysis of the alternatives 

 Section 6, References—Lists all the reference sources used in the FS Report 
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Figures and tables are provided following Section 6. Supporting information and analysis are 

provided in the following appendices: 

 Appendix A, Applicable or Relevant and Appropriate Requirements (ARARs)—

Provides a detailed description of the ARAR evaluation and presents the conclusions in 

tabulated format 

 Appendix B, Description of NCP Evaluation Criteria—Provides a detailed description 

of the evaluation criteria to be used in evaluating FS alternatives 

 Appendix C, Cost Evaluations—Provides assumptions and calculations used in 

evaluating and comparing costs associated with the FS alternatives 

 Appendix D, Responses to Comments—Provides responses to agency comments on the 

Draft FS Report 

1.2 BACKGROUND 

1.2.1 Site Description 

The Mare Island peninsula is located in Solano County, California, about 25 miles northeast of 

San Francisco (Figure 1). The Napa River (Mare Island Strait) lies to the east and separates the 

peninsula from the City of Vallejo; the remainder of the peninsula is bounded by Highway 37 to 

the north, the Carquinez Strait to the south, and San Pablo Bay to the west. As shown on 

Figure 2, the three contiguous sites IR05, DP7S, and WMA addressed in this FS are located in 

the southern portion of Mare Island. 

IR05 occupies approximately 35 acres and the adjoining DP7S occupies approximately 24 acres 

of the former Concord Annex, which is located along the southern shore of Mare Island. IR05 is 

bounded by the SSA to the east, the Carquinez Strait to the southeast and south, DP7S to the 

west, Dredge Pond 7 to the northwest, and the WMA to the north. Figure 3 shows the IR05 and 

DP7S site features including the important historical features, potential contaminant sources, as 

well as tidal and non-tidal wetland areas. 

The WMA occupies approximately 106 acres of the southern portion of Mare Island just north of 

the IR05 and DP7S sites, between a hilly upland area to the east and San Pablo Bay tidal 
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wetlands to the west. Figure 3 shows the WMA site features including the important historical 

features, potential contaminant sources, as well as tidal and non-tidal wetland areas. 

The authority for establishment of land “Transfer Parcels” on most of Mare Island is the 

Memorandum of Agreement between the Federal government and the City of Vallejo for the 

Economic Development Conveyance (EDC) of former MINS property dated 

September 30, 1999, as modified. In the Memorandum of Agreement, the EDC property 

consisting of approximately 1,412 acres of land on Mare Island was divided into 13 “EDC 

Parcels” (Transfer Parcels). Over time, the 13 original Transfer Parcels were further divided into 

sub-parcels designated by a numerical suffix in parentheses. However, the western portion of 

Mare Island was not included in the EDC property because it is reversionary back to the State of 

California via the State Lands Commission. Most of this western portion later became the 

Western Early Transfer Parcel (WETP). 

The IR05, DP7S, and WMA sites were designated as WETP “Exception Parcels” because they 

were excluded from the land transfer of 2,824 acres from the DON to the California State Lands 

Commission in September 2002, which encompassed former dredge ponds, tidal marsh, and 

submerged lands within the WETP. IR05, DP7S, and a small portion of the WMA are within 

WETP Exception Parcel 5 and a portion of Economic Development Conveyance (EDC) Transfer 

Parcel VII-B (Figure 4). The WMA is within WETP Exception Parcels 3 and 5 as well as a 

portion of EDC Transfer Parcel VII-B (Figure 4). Historically EDC Transfer parcels X-B(1), 

X-B(2) and X-B(3) were part of the WMA. DTSC concurred with the Navy’s finding of 

suitability to transfer (FOST) EDC Transfer Parcels X-B(1) and X-B(2) (DON, 2010) in 

September 2010 and in September 2013 for X-B(3) (DON, 2013). Transfer Parcels X-B(1) and 

X-B(2) were transferred to the City of Vallejo on April 13, 2011 and conveyance of Transfer 

Parcel X-B(3) is forthcoming. 

With the exception of Buildings A169 and A180 at the WMA (Figure 3), the DON is currently 

not using the IR05, DP7S, or WMA sites. Buildings A169 and A180 are being used for the 

interim storage of recovered MDAS and MEC items, respectively. Any items in storage will be 

removed from the buildings and the removals documented prior to property transfer. The IR05, 

DP7S, and WMA sites evaluated in this FS remain under DON ownership.  
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1.2.2 Site History 

MINS was the first naval station established on the Pacific Coast. The DON purchased 956 acres 

of Mare Island in 1853 and commenced shipbuilding operations on September 16, 1854. 

The primary mission of MINS was fleet maintenance, overhaul, and construction beginning with 

its establishment as a shipyard in 1854. Ordnance was manufactured, received, maintained, 

renovated, demilitarized, subjected to quality assurance testing, and loaded on and off ships and 

other forms of transportation from 1857 through1975.  

The southeastern portion of Mare Island was used for munitions operations beginning in 1857. 

IR05 and WMA later became part of these operations. The primary purpose of the munitions 

facility, classified as a Naval Magazine between 1857 and 1935, was to store and process the 

ammunition used aboard naval ships. The Naval Magazine was upgraded to a Naval Ammunition 

Depot in 1936 when munitions manufacturing operations began. Control of the Naval 

Ammunition Depot was turned over to Naval Magazine Port Chicago in 1942, and the facilities 

were consolidated into Naval Weapons Station Concord in 1957. Since then the area of 

munitions storage and maintenance operations at Mare Island was commonly referred to as the 

“Concord Annex”. The ammunition facility remained an annex of Naval Weapons Station 

Concord until 1975 when munitions operations were discontinued and ownership was transferred 

to MINS. Many key production buildings and warehouses were subsequently used to store inert 

materials or used as office space.  

Installation Restoration Site 05 and Dredge Pond 7S 

The 35-acre IR05 site is located along the Dike 12 breakwater at the southern end of Mare Island 

as shown on Figure 2. IR05 was created by the natural deposition of sediments north of Dike 12 

in addition to fill from hillside excavations and dredge spoils. A formerly used dredge pipeline 

runs along the northern border and crosses the northernmost portion of IR05, before ending at the 

outfall location in Dredge Pond 7. There are no known dredge spoils outfall locations associated 

with IR05. 

IR05 was a portion of the MINS munitions facility that operated as an inert munitions storage 

and disposal area between 1947 and 1975. From 1947 until 1951, the northeastern portion of 

IR05 was most likely used for open storage of munitions (DON, 1947; DON, 1949). By 1953, 
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this area was established as an inert materials storage area used to store empty cartridge cases, 

ammunition containers, and miscellaneous ordnance-related material. The southeastern portion 

of IR05 was established as an ordnance burning, detonation, and disposal area (DON, 1953). 

Burning and detonation facilities included smokeless powder burn pads, high explosives burn 

pads, detonation pits, primer/tracer burning ovens, and pyrotechnic burn pits (DON, 1951; 

DON, 1953; Ecology and Environment, Inc., 1983; International Technology Corporation 

[IT], 1992).  

A number of solid waste management units (SWMUs) were identified at the Concord Annex 

during the Basewide Environmental Baseline Survey/Community Environmental Response 

Facilitation Act Report (MINS, 1994), addressed in the Preliminary Assessment/Site Inspection 

Final Summary Report (PRC Environmental Management, Inc. [PRC], 1995a), and listed in the 

Hazardous Waste Facility Permit (DTSC, 2003). Basewide SWMUs including the Storm Sewer 

System (SWMU 93) and the Sanitary Sewer System (SWMU 106) are not located at the IR05, 

DP7S, and WMA sites. As described below the Concord Annex Storm Sewers (SWMU 81) are 

located in IR05. There are several small storm drain segments at the WMA to direct storm water 

runoff from the upland areas into the wetland areas; however, these storm drain segments are not 

connected to the Mare Island Storm Sewer System (SWMU 93). The storm sewer segments at 

the WMA were not associated with any waste activities. There are no storm sewers located in 

DP7S and there are no sanitary sewer lines at any of the sites. The SWMU locations at the sites 

are shown on Figure 3 and described as follows:  

 SWMU 79—Concord Annex Circle Pit (also referred to as the “round pit disposal area”) 

 SWMU 80—Concord Annex Ordnance Disposal Area 

 SWMU 81—Concord Annex Storm Sewers 

 SWMU 101—Concord Annex Ordnance and Addition Sites (IR05) 

 SWMU 125—South End of Island 

Additional descriptions of SWMUs 79, 80, 81, and 101 are provided in the RI Report 

(WESTON, 2013). Unlike SWMUs 79, 80, and 81 which are specific locations at IR05, 

SWMUs 101 and 125 include larger areas of the sites. As stated in the Hazardous Waste Facility 

Permit (DTSC, 2003), SWMU 101 is described as the Concord Annex Ordnance and Addition 

Sites; however is noted with a unit location of IR05. Based on the location description in the 
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Permit, the DON concludes that SWMU 101 is fully encompassed within the boundaries of 

IR05. SWMU 125 is described as the south end of island. SWMU 125 therefore includes the 

IR05, DP7S, and WMA sites (which initially included EDC Transfer Parcels X-B(1), X-B(2), 

and X-B(3) in the RI Report) as well as other ordnance areas on the southern end of Mare Island. 

SWMU 125 was identified to determine if potential contamination was associated with ordnance 

storage and disposal activities on the south end of Mare Island. SWMUs 79, 80, 81, 101, and 125 

were incorporated into the overall Installation Restoration Program and included into the IR05, 

DP7S, and WMA sites to be remediated under the CERCLA process. The Federal Facility Site 

Remediation Agreement (State of California and DON, 2002) listed the IR05, DP7S, and WMA 

sites as ongoing DON environmental responsibility. As documented in the RI Report (WESTON, 

2013) all historical use areas in the IR05, DP7S, and WMA sites, which previously included the 

parcels XB-(1), XB-(2) and XB-(3), including SWMUs 79, 80, 81, 101, and 125 have been 

adequately addressed under the CERCLA program, and the DON recommends them for closure. 

In future reports, SWMUs 79, 80, 81, and 101 will be noted as closed in their entirety and 

SWMU 125 will be noted as closed at the IR05, DP7S, and WMA sites.  

MEC items recovered from IR05 most likely originated from intentional disposal, where 

damaged or surplus munitions items were buried in the ground. A less common deposition mode, 

relating to the incidental loss of munitions during handling, storage, and transportation activities, 

was also believed to be responsible for some of the recovered MEC items at IR05. 

No radiological items were encountered at IR05 (WESTON, 2010c). 

Beginning in the early 1940s, Dredge Pond 7, which at the time included the area of the present 

day DP7S, was used for the deposition of dredge sediments originating from the Carquinez Strait 

and lower Mare Island Strait berth and pier areas. A berm was built to divide the large area of 

Dredge Pond 7 into two smaller ponds in the 1970s after which DP7S was no longer used for 

sediment deposition. The area reverted back to native habitat. With the exception of a suspected 

former dredge outfall in the northeastern corner, there has been no infrastructure within the 

24-acre DP7S. 

MEC items recovered from DP7S were likely discarded into the water and deposited with dredge 

spoils at the suspected outfall location during Mare Island Strait dredge operations. No evidence 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 1-10

was found during investigation of the DP7S eastern perimeter area to indicate that MEC items 

were present as a result of kickout from previous IR05 disposal operations. No radiological items 

were encountered at DP7S (WESTON, 2010c). 

Western Magazine Area 

The initial stage in the formation of the WMA was the deposition of sediments by natural 

accretion behind Dike 12, which had been constructed in 1908 to expand the boundaries of 

Mare Island. Additional fill material was then taken from upland borrow pits in the 1930s and 

placed on the accumulated sediments to create usable land and to support roadways, railroad 

lines, and buildings which were used as storage magazines. The upland portion of the WMA 

consists of approximately 64 acres and the estimated remaining 42 acres are tidal wetlands.  

There are 21 buildings, including portions of buildings (Figure 3), that served as munitions 

storage magazines in the WMA; seven set into the cutouts in the hillside to the east 

(Buildings A147 through A152, and A170) and 14 supported by piles constructed on fill material 

in former wetlands to the west (Buildings A166, A169, A173 through A175, and A178 

through A186). The WMA was constructed in two phases on the former San Pablo Bay 

wetlands. The buildings set into the hillsides were constructed in 1931, while those supported by 

piles on fill material to the west were built between 1938 and 1939. The buildings were all 

constructed similarly: concrete floors (without sumps or floor drains) and walls and corrugated 

steel ceilings. The buildings had a total combined capacity of more than 132,500 square feet of 

storage space. Many types of munitions and munitions constituents (MC) were stored in the 

buildings before being transported by rail or truck for loading aboard ships or shipment to 

another facility. 

A system of roads and railroad lines that provided access to the magazines was also constructed 

in 1938 and 1939. The railroad lines were removed from the site in 1994 (Supervisor of 

Shipbuilding, Conversion, and Repair, Portsmouth Virginia Environmental Detachment, Vallejo, 

California [SSPORTS], 1997). Available maps and aerial photographs indicate that the flat raised 

storage areas within the southeast wetland area were established between 1945 and 1949. 

Apparent outfall sites visible on aerial photographs from 1949 (WESTON, 2010a) suggest that 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 1-11

the two northern wetland areas were used to deposit dredge spoils during that timeframe, 

although no notation of that use is present on shipyard maps of the period. 

The WMA served as the primary munitions storage location during active manufacturing 

between the 1930s and through 1975. With the exception of interim storage use for recovered 

MEC and MDAS items in Buildings A180 and A169, respectively, the WMA infrastructure is 

currently not in use. 

The Horse Stables Area (HSA) located at the intersection of Weyraugh Road and Gridley Street 

within the WMA was previously known as the Mare Island Saddle Club and the former circular 

horse corral. There are two buildings associated with this area, A155 and A166A. Building A155 

was a 3,840 square foot structure that was built in 1930 (MINS, 1996). The building was initially 

known as the “S&A Maintenance Warehouse” and was likely used for general storage because 

“S&A” in the former MINS lexicon represented the Supply and Accounts Department. 

The structure was later used as horse stables for the Mare Island Saddle Club. The exact date of 

its conversion to a horse stable is unknown, but it is assumed to be in the mid-1970s or later. 

The MINS Morale, Welfare, and Recreation Department was responsible for activities at 

Building A155 and near Building A166A that was referred to as the horse barn. Although 

Building A155 and A166A are located within the Mare Island Historic District; they were never 

identified as historical or contributing structures. Former Building A155 was demolished in 2008 

to facilitate removal of abrasive blast material found on the earthen floor of the structure 

(WESTON, 2010b). 

The most likely deposition mode for MEC at the WMA was intentional disposal, where damaged 

or surplus munitions items were buried on land or were discarded into the water and deposited 

with dredge spoils at the former outfall locations. A less common deposition mode was the 

incidental loss of munitions during handling, storage, and transportation activities 

(WESTON, 2010c). A total of 34 low-level radiological sources (luminescent “buttons”) were 

recovered from the former outfall locations in the wetlands located in the north of the WMA. 

No significant radiological hazards are believed to remain at the WMA historical outfall 

locations (WESTON, 2010c). 
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Following is a summary of the IR05, DP7S, and WMA site investigations, response and removal 

actions; additional details are provided in the RI Report (WESTON, 2013).  

Mare Island Historic Site Surveys (1963-1986) 

Mare Island was officially declared California Historic Landmark No. 751 in 1960 based upon 

its long history as a naval installation. In 1963, a historic site survey was conducted and 

submitted for consideration as a National Historic Landmark. The National Historic Landmark 

status was subsequently approved by the Secretary of the Interior under the Historic Sites Act 

of 1935. The DON updated the historic site survey in 1984 and Cardwell Survey completed a 

comprehensive historical analysis and report. In March 1986, Cardwell updated the report to 

modify the historic boundaries originally defined in the 1963 Historic Site Survey. 

The 21 buildings including portions of buildings that served as munitions storage magazines in 

the WMA were recognized as being historically significant structures. 

Initial Assessment Study (1982) 

The initial assessment study at IR05, completed for the Naval Energy and Environmental 

Support Activity, Port Hueneme, California, identified IR05 as a potential munitions area of 

concern based on its past use as a munitions disposal site (Ecology and Environment, Inc., 1983). 

Verification Study (1987) 

The IR05 verification study (Richesin and Associates, 1987) consisted of collecting surface 

water, soil and sludge samples; placing five monitoring wells; collecting groundwater samples 

from the wells; and performing chemical analyses. For IR05, recommendations included 

removing the residue in the storm drains, installing two to three additional groundwater 

monitoring wells, sampling the proposed and existing monitoring wells quarterly for one year, 

and sampling surface water on the site. 

Sampling, Cleaning and Inspection of IR05 Storm Drains (1988) 

Stormwater pipelines were cleaned, inspected, and repaired as required. Low concentrations of 

polychlorinated biphenyls (PCBs), semivolatile organic compounds (SVOCs), and inorganic 

compounds were detected in the soil around the pipelines. No further cleanup of the stormwater 

pipeline at IR05 was recommended (IT, 1988). 
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Emergency Response Actions at WMA (1990-1994) 

A series of emergency response actions were completed by the Navy Explosive Ordnance 

Disposal Mobile Unit Nine between 1990 and 1994 at two locations within the WMA 

(MINS, 1996). The actions involved the mitigation of MEC hazards identified incidental to 

Shipyard maintenance actions being performed by DON and contractor personnel with the 

WMA. A fuzed 5-inch/38 caliber MK 35 high-explosive projectile was encountered at a depth of 

three feet along the roadway near Building A181 by a civilian contractor installing a new 

underground utility line in April 1992. Gun ammunition primers were recovered from the surface 

near Building A170 on several occasions between 1990 and 1994. Inert munitions and related 

materials (including powder can lids, 40-millimeter cartridge clips, cartridge cases, pyrotechnic 

flare casings, and munitions related tools) were also observed at other locations within the 

WMA. 

RI Phase I, Site Characterization Study (1990-1992) 

The site characterization study, referred to as RI Phase I, (IT, 1992) included a subsurface 

geophysical survey of IR05 to delineate “the round pit” and creating a topographic map to define 

surface drainage patterns. The study also included drilling eight soil borings and collecting soil 

samples, converting four borings to monitoring wells, redeveloping three wells, collecting 

groundwater samples on the new and existing wells in April 1991, performing chemical tests on 

the samples collected, and performing slug tests on the new monitoring wells. 

Basewide Quarterly Groundwater Sampling (1992-1994) 

As part of the basewide quarterly groundwater sampling program, groundwater sampling was 

conducted during six quarters between December 1992 and May 1994 (PRC, 1995b). 

Four monitoring wells were sampled in December 1992 and April 1993; eight monitoring wells 

were sampled in August and November 1993; and four monitoring wells were sampled in 

February and May 1994.  

RI Phase II Geophysical Survey (1993-1994) 

Subsurface geophysical surveys of IR05 were completed by PRC in 1993 and 1994. An initial 

geophysical survey accomplished in July 1993 recorded magnetometer data at 50-foot intervals 
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and identified four major magnetic anomalies in the pistol range backstop area (PRC, 1993). 

A second survey in April 1994 was accomplished along lines spaced 50 feet apart using a 

magnetometer with continuous data recording capability (PRC, 1994).  

RI Phase II Geoprobe, Hand-Auger, and Sediment Sampling (1993-1996) 

Between 1993 and 1996, soil/sediment samples were collected from the IR05, DP7S, and WMA 

sites as part of three stages of work: Geoprobe® sampling, hand-augered sampling, and sediment 

sampling (PRC, 1996a). Grab groundwater samples were also collected and analyzed. 

The majority of samples were collected at IR05, and a small number of samples were collected at 

the DP7S and WMA sites. 

RI Phase II Cone Penetrometer Test Survey (1994) 

A cone penetrometer test survey was conducted in March 1994 at IR05 to assess lithology and 

identify the optimum locations and screened intervals for additional wells to be installed at the 

site (PRC, 1996a). 

RI Phase II Tidal Influence Study (1996) 

Tidal influence studies were performed at various Installation Restoration sites on Mare Island 

including IR05 and the results were documented in a technical memorandum (PRC, 1996b). 

IR05 Surface Sweep (1994) 

A preliminary visual surface search of IR05 was conducted in January 1994 by the MINS 

Explosives Safety Officer and DON Explosive Ordnance Disposal Mobile Unit Nine personnel 

(SSPORTS, 1997). Numerous metallic munitions items and grains of smokeless gunpowder were 

identified, confirming the presence of surface and near surface MEC in addition to the anomalies 

already identified in the preceding surveys. 

Ordnance Preliminary Assessment (1995) 

A Mare Island Ordnance Preliminary Assessment was completed in 1995 to detail the history of 

ordnance activities on Mare Island (excluding IR05) and included interviews, file and document 

reviews, and a visual inspection of the filled areas to verify fill materials (PRC, 1995c). 

The WMA was part of this assessment. 
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Mare Island Unexploded Ordnance (UXO) Site Investigation (1995-1997) 

The UXO site investigation established the magnitude and extent of ordnance contamination in 

the ordnance areas of concern established by the preliminary assessment by performing 

magnetometer geophysical surveys to identify potential MEC anomalies (SSPORTS, 1997). 

Although the surveys did not include IR05 (already a known munitions site), they did include a 

suspected outfall area at DP7S and all accessible former storage and handling areas within the 

WMA. Numerous magnetic anomalies were identified near the suspected outfall location during 

the survey. The site investigation geophysical survey of the WMA covered 38 acres around 

storage magazines, roads, and railroad lines. Areas underneath the buildings were not searched. 

A total of 1,065 magnetic anomalies were identified presenting possible buried ordnance 

material (SSPORTS, 1997).  

IR05 Unexploded Ordnance Time-Critical Removal Action (1995-1997) 

Between 1995 and 1997, a UXO time-critical removal action (TCRA) was conducted at IR05 to 

remove ordnance items that posed a potential hazard to public safety and associated 

contaminated soil (SSPORTS, 1998c). The IR05 UXO TCRA was started by MINS and 

completed by SSPORTS. Over 35 acres within IR05 and DP7S were cleared of MEC items using 

methodology that included a 100 percent surface search, magnetometer search, metal detector 

search, munitions clearance, removal confirmation, and site restoration. All detected 

magnetometer and metal detector anomalies were either removed or identified and determined 

not to be hazardous. A search and removal process was applied sequentially to each grid square 

to accomplish the systematic location and clearance of MEC items. More than 457,000 pounds of 

scrap metal (including inert ordnance items such as melted ordnance debris, minor and medium 

caliber brass cartridge cases) were either disposed of or recycled off-site. A total of 490 cubic 

yards of contaminated soil associated with site historical use was removed. The report concluded 

that IR05 was clear of ordnance material as well as of residual chemical contaminants and 

consequently recommended no further action (SSPORTS, 1998c).  

Unexploded Ordnance Intrusive Investigation (1997-1998) 

Following the UXO site investigation, SSPORTS completed the UXO intrusive investigation of 

the WMA between September 1997 and June 1998. The UXO intrusive investigation relocated, 
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excavated, and evaluated the WMA anomalies identified by the UXO site investigation to 

determine if they represented MEC items (SSPORTS, 1998a). The only locations where MEC 

items were encountered during the intrusive investigation were at a historical dredge outfall site 

and the area between Buildings A148 and A169. A total of 151 MEC items were recovered from 

the historic dredge outfall location and 22 MEC items were recovered from the area between the 

buildings.  

More than 19,877 inert munitions items, 130,000 pounds of scrap metal, and 30,000 pounds of 

discarded carbon zinc dry cell batteries were also recovered during the UXO site investigation. 

The apparent dry cell battery dumpsite was identified near Building A166. The National Carbide 

type BA 250/U batteries were removed and were determined by testing to contain hazardous 

chemicals that required off-site disposal. Approximately 450 cubic yards of soil was excavated 

from the site, labeled as “Former Battery Dumpsite Location” on Figure 3. Although the batteries 

were largely intact and still in their original packaging material, sampling in and around the 

excavation area was performed.  

Onshore Ecological Risk Assessment (1997-1999) 

As part of the Onshore Ecological Risk Assessment (ERA) field investigations in 1997 and 1999, 

sediment samples were collected from IR05 and the WMA wetlands and berms to assess if 

chemical contamination resulting from DON practices in the area posed a significant risk to the 

environment and to provide preliminary recommendations for risk management or further 

investigation as necessary (Tetra Tech Environmental Management, Inc. [Tetra Tech], 2002). 

Hazard Quotients calculated using the high toxicity reference value were not greater than 1.0 for 

any receptor modeled, indicating no significant or immediate risk to any receptor from sediment 

and soil concentrations present at IR05. Hazard Quotients calculated using the low toxicity 

reference value for the average doses were greater than 1.0 for arsenic, cadmium, copper, lead, 

manganese, mercury, and zinc, indicating that these chemicals pose potential risk to the salt 

marsh harvest mouse in the wetland areas of IR05. 

Draft Remedial Investigation Report, Investigation Area I (1997-1999) 

The Draft RI Report for Investigation Area I was prepared by Tetra Tech in 2000 

(Tetra Tech, 2000a). The WMA was included during Phase II of the RI. At the WMA, 
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contamination was expected in soil beneath the buildings and at identified locations where 

surface debris or stored material was present. A screening-level risk evaluation was completed 

for the WMA. 

Underground Storage Tank (UST) Compliance Program (1997 and 2003) 

UST investigations were conducted at two sites at IR05. After an extensive field search using 

magnetic detection instruments, only one, UST IR05-2, was located (Figure 3). UST IR05-2 was 

removed on October 2, 1997 (SSPORTS, 1998b) along with approximately 60 cubic yards of 

contaminated soil. In September 2003, a temporary monitoring well was installed in the vicinity 

of the former UST IR05-2 and a grab groundwater sample was collected and analyzed. 

The results indicate that there was no residual groundwater contamination from the UST. 

A no further action letter for UST IR05-2 was issued by the California Regional Water Quality 

Control Board San Francisco Bay Region (Water Board) in December 2010 

(Water Board, 2010a).  

Five potential USTs have been identified at the WMA based on DON historical information:  

UST A202, UST A229-1, UST A229-2, UST A230, and UST A231. UST A202 (septic tank and 

fuel oil tank) was removed in September 1997 as part of the UXO intrusive investigation 

(SSPORTS, 1998a). The Water Board documented closure of UST A202 on April 28, 2006 

(Water Board, 2006a). Suspected USTs A229-1 and A229-2 were investigated based on the 

discovery of disturbed soil indicative of a former excavation (SSPORTS, 1999). Searches in 

2003 confirmed the area contained only two large steel plates, one overlying the other. A trench 

was dug to a depth of six feet to ensure USTs were not below the steel plates. Based on soil and 

groundwater sample results from the suspected UST locations, they were recommended for no 

further action (WESTON, 2004). Concurrence for no further action regarding suspected 

USTs A229-1 and A229-2 was received in April 2006 (Water Board, 2006b). USTs A230 and 

A231 were removed in July 1990 (SSPORTS, 1999). Closure of UST A231 was documented on 

November 5, 1996. Based on a Water Board comment to identify if abrasive blast material 

(ABM) was used as fill material in the tank pit or around the former UST A230, an exploratory 

boring was advanced to 16 feet below ground surface (bgs) at the former UST location. There 

were no indications of green sand or abrasive blast material noted in the boring and the UST was 
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recommended for no further action (WESTON, 2004). The Water Board documented closure of 

UST A230 on June 9, 2010 (Water Board, 2010b). 

Basewide Quarterly Groundwater Sampling (1999-2000) 

As part of the base-wide quarterly groundwater sampling program, monitoring wells 05W10X, 

05W11, and 05W12 were installed between February and April 1999 at IR05 

(Tetra Tech, 2000b). Monitoring wells 05W01 through 05W10X (excluding abandoned wells 

05W05X and 05W09X) were sampled in February and June 1999. Monitoring wells 05W10X, 

05W11, and 05W12 were sampled in April and June 1999, October 1999, and February 2000. 

Fourteen soil samples were collected from Geoprobe® borings 05W10X, 05W11, and 05W12 

prior to well installation. The samples were analyzed for inorganic constituents, explosives, 

organotins, and volatile organic compounds (VOCs). 

Dredge Spoils Ponds UXO Intrusive Investigation (1998-2001) 

The anomalies identified by the Mare Island UXO site investigation at the suspected outfall 

location in DP7S were subsequently investigated and removed during the Dredge Spoils Ponds 

UXO intrusive investigation. The MEC items recovered were typical of those recovered from 

other dredge outfall sites, comprising mostly of 20-millimeter Oerlikon anti-aircraft ammunition 

of World War II era (WESTON, 2001a). 

Dredge Spoils Ponds Radiological Investigation (2000-2001) 

From 2000-2001, WESTON conducted a high-density radiological survey over 100 percent of 

the ground surface within 300 feet of each of 16 Mare Island dredge outfall locations; no 

radiological anomalies were noted at the suspected DP7S outfall during the survey 

(WESTON, 2001b). Because the historical dredge outfall locations on the northern end of the 

WMA had not been discovered before this investigation, they were not included in these 

radiological surveys. Radiological surveys at the historical dredge outfall locations in the WMA 

were performed during the munitions response action (MRA) discussed later in this section. 

Remedial Investigation, Investigation Area H1 (Soil), IR05, and WMA (2002) 

The Draft RI Report for Investigation Area H1, IR05 (including DP7S), and the WMA 

(WESTON, 2002) concluded that soil at the IR05 and WMA sites pose an unacceptable risk to 
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humans and ecological receptors based on exceedances of soil and sediment screening levels and 

poses a potential threat to groundwater from soil leaching. 

Site Inspection of the Horse Stables Area (2003-2004) 

The HSA is located in the central portion of the WMA (Figure 3). A site inspection of the HSA 

was conducted to characterize concentrations of chemicals in the soil and groundwater that were 

impacted by the presence of ABM (Sullivan International Group and Tetra Tech, 2005). 

No evidence exists to suggest that paint-blasting activities occurred in the HSA. It is unknown 

why ABM was placed at the HSA; however, it is assumed that ABM was brought to the HSA for 

use as fill material as has occurred in other areas throughout Mare Island. In October 2003, 

a total of 342 cubic yards of ABM-impacted soil was removed from the HSA. Soil samples were 

collected in March 2004 to assess soil contamination. A total of 66 soil samples were collected 

from 36 locations between 0 and 8 feet bgs. A removal action for the HSA was recommended 

and completed as part of a later TCRA. 

Data Gaps Sampling (2007-2008) 

Between May 2007 and March 2008, soil/sediment samples were collected from the IR05, DP7S, 

and WMA sites under the Data Gaps Sampling Plan (WESTON, 2006) to further characterize 

and delineate soil and groundwater contamination. In April and May 2007, one round of 

groundwater monitoring sampling was conducted. Surface water samples were also collected at 

IR05 and from the WMA tidal wetlands. The results are documented in the RI Report 

(WESTON, 2013). 

Munitions Response Action Digital Geophysical Mapping Surveys (2006) 

Digital Geophysical Mapping (DGM) surveys of all accessible areas within the IR05, DP7S, and 

WMA sites and below 14 buildings at the WMA with accessible crawl spaces were completed in 

2006 utilizing updated DGM equipment and technology. The WMA open area surveys covered 

all accessible areas of the site where MEC may have been lost or discarded, including roads, 

railways, buildings, laydown areas, and wetland boundaries. The DP7S DGM surveys included 

the levees and a portion of the pond bottom. Complete results of the DGM survey are presented 

in the Final Munitions Response Action Completion Report (WESTON, 2010c).  
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Munitions Response Action Digital Geophysical Mapping Anomaly Excavations 

(2006-2007) 

A minimum 20 percent of the selected 2006 DGM anomalies in all surveyed grids were 

excavated. However, in areas where MEC items or munitions debris were recovered, 

a 100 percent anomaly excavation was performed to establish the lateral extent of the deposit and 

to ensure the removal of all MEC items within the step-out area. Each discrete anomaly location 

was excavated to a minimum depth of four feet and a lateral radius of two feet. 

The excavation of 3,815 discrete DGM survey anomalies at IR05 and DP7S, identified by the 

2006 DGM surveys and representing 35.47 percent of the total anomalies selected, was 

completed between January and July of 2007. A total of 302 MEC items and 2,971 MDAS items 

were recovered (WESTON, 2010c). No radiological items were encountered at the IR05 or 

DP7S sites. 

The excavation of 9,332 discrete open area DGM survey anomalies at the WMA, identified by 

the 2006 DGM surveys and representing 42.64 percent of the total open area anomalies selected, 

was completed between April 2006 and November 2007. A total of 769 MEC, 4,957 MDAS, and 

34 radiological items were recovered from the WMA. Many of the recovered MEC and MDAS 

items were found in areas formerly used as disposal sites. All radiological items were recovered 

from the two former historical dredge outfall sites located at the north end of the WMA. 

The excavation of 1,482 under building survey anomalies represented 68.61 percent of the total 

under building anomalies selected. No MEC, MDAS, or radiological items were encountered 

below the buildings (WESTON, 2010c). 

Munitions Response Action “Mag and Flag” Excavation (2009-2010) 

A “mag and flag” anomaly excavation technique was used to (1) support the safe excavation and 

disposal of chemically contaminated soil from IR05 under TCRA, (2) locate and excavate 

anomalies in DGM data gaps within IR05, and (3) locate and excavate anomalies along the outer 

perimeter of the four WMA wetland areas. The “mag and flag” process utilized handheld 

geophysical instruments to locate metallic anomalies. All of the 1,304 “mag and flag” anomaly 

locations identified at IR05 were excavated resulting in the recovery of 21 MEC items and 

209 MDAS items. A total of 330 of the 751 “mag and flag” anomaly locations identified in the 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 1-21

WMA wetland perimeter were excavated, representing 43.94 percent of the anomalies identified. 

Only three MDAS items were recovered during the WMA wetland perimeter “mag and flag” 

excavations. Results of the MRA are documented in the MRA Completion Report 

(WESTON, 2010c).  

Time-Critical Removal Actions (2007-2011) 

A TCRA was performed between the fall of 2007 and spring of 2011 in most of the southern 

portion of IR05 as well as other hot spot areas in the uplands (Figure 3). The overall removal 

action objective was to reduce risks to human health and the environment posed by chemicals of 

potential concern (COPC) to the extent practicable and consistent with the reasonably anticipated 

final remedy. Approximately 33,660 cubic yards of soil were removed from the lowland, upland, 

and wetland excavation areas between 2007 and 2009. An additional 220 cubic yards were 

removed from three excavation areas centered on pothole locations in 2011. With the exception 

of one confirmation (post-excavation) duplicate sample result for silver reported slightly above 

the target cleanup goal in an upland excavation area and several inorganic results reported in 

wetland characterization samples, the sample results from IR05 locations not removed during the 

TCRA were reported below the target cleanup goals (WESTON, 2011). Analytical data for 

sample locations not removed during the IR05 TCRA was incorporated into the human health 

and ecological risk assessments as part of the RI Report (WESTON, 2013). Excavated areas 

were backfilled with soil from approved areas after receiving regulatory concurrence. The upland 

excavation areas were backfilled to the surrounding grade in 2008. The southeastern portion of 

the site and pickleweed-dominated wetland area excavations were backfilled in 2008 and 2010 to 

an elevation of 5.5 to 6 feet above mean sea level to establish a muted tidal environment, and 

pickleweed cuttings were distributed to encourage establishment of wetland habitat. The three 

pothole excavation areas were backfilled in 2011 to match the surrounding grade. The 2009 soil 

excavation activities included removal of approximately 100 feet of the eastern berm dividing 

the ponded wetland area adjacent to DP7S from the remainder of IR05. Soil from the tidal 

wetland area and berm was transported to the Investigation Area H1 Containment Area on Mare 

Island for use as subgrade material under the engineered landfill cap.  

During the HSA TCRA activities conducted in 2007, 2008, and 2010 approximately 

4,430 cubic yards of ABM-impacted soil as well as 820 cubic yards of building materials were 
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removed and transported to the Investigation Area H1 Containment Area for use as subgrade 

material under the engineered landfill cap (WESTON, 2010b). The excavation areas were 

completed to 2 feet bgs in five areas (Figure 3). All confirmation sample results were below the 

target cleanup goals. Excavations were backfilled with soil from sources located on Mare Island 

that were pre-approved as fill for both wetland and upland cover. Based on the previous site 

inspection activities, lack of visible ABM, and the TCRA confirmation sample results for metals, 

all ABM-impacted soil was considered removed. Consistent with prior metallic anomaly 

intrusive investigation results in the area, no MEC items or munitions debris were encountered 

during the HSA TCRA. Based on results from the prior investigation activities and the TCRA 

results, no further action is necessary to address chemical constituents at the HSA 

(WESTON, 2010b). The HSA TCRA confirmation sample results were included in the risk 

assessments conducted for the WMA. 

Remedial Investigation Report (2013) 

A Remedial Investigation Report for the IR05, DP7S, and WMA sites was completed in 2013 

(WESTON, 2013). The RI documents the extensive field investigations of the geology, 

hydrogeology, and ecology of the IR05, DP7S, and WMA sites, and includes a comprehensive 

description of soil, sediment, surface water, and groundwater sampling results for all potential 

contaminants, as well as a summary of removals for chemical contaminants, MEC and 

radiological items at each of the sites. The assessment of potential risks to human health and the 

environment was performed in the RI on the basis of the current and planned future reuse of the 

IR05, DP7S, and WMA sites. As stated in the Mare Island Specific Plan (City of Vallejo, 2008), 

the planned reuse for the IR05 and DP7S open space is wetlands and the planned reuses for the 

WMA open space is wetlands in all but a small portion of the south eastern upland area which is 

planned as recreational. Based on the high total dissolved solids values at all three sites, the 

Water Board concurred with the exception to drinking water policy for shallow groundwater 

(Water Board, 2011). Human health risks were assessed for different scenarios, including 

recreational users and construction workers at the upland and wetland areas of the IR05, DP7S, 

and WMA sites.  

The RI concluded that there were no human health risks from COPCs, including MCs, or 

significant or immediate “incremental site-related” risk identified for the ecological receptors 
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from chemicals of potential ecological concern (COPECs), including MCs, in soil/sediment and 

surface water. The probability of humans or ecological receptors coming into contact with MEC 

items at the IR05, DP7S, and WMA sites is extremely low following the 2006-2010 MRA which 

included excavation of over 14,600 DGM and 1,600 “mag and flag” anomalies as well as a 

100 percent visual inspection of all accessible areas. In addition the risk of injury due to contact 

with MEC items is even lower. Exposure of humans to any remaining MEC hazards would likely 

result from contact with subsurface items exposed by intrusive activities, such as trenching for 

utility installation or repairs. There were no radiological hazards encountered at the IR05 or 

DP7S sites and although there is a remote possibility that isolated radiological items may still 

exist below the surface at the historical WMA outfall locations, given the extensive radiological 

screening performed at the historical outfall locations and during the MRA geophysical anomaly 

excavations, no unacceptable radiological hazards are believed to remain in the subsurface of the 

WMA.  

In summary, the RI recommended that the FS evaluate alternatives to address the risk to 

potentially exposed human populations from MEC items at the IR05, DP7S, and WMA sites. 

The RI also recommended that the remote possibility of radiological hazards at the WMA 

historical outfalls be further evaluated in the FS. The RI findings are described in the following 

sections of this FS. 

1.2.3 Nature and Extent of Contamination 

Analytical chemical data were collected during various field investigations to characterize 

potential contamination in the various environmental media at the IR05, DP7S, and WMA sites. 

Data evaluated in the RI were obtained during the following investigations and removal actions: 

 Site Characterization Study for Mare Island Naval Shipyard (IT, 1992) 

 Basewide Quarterly Groundwater Sampling (PRC, 1995b) 

 Phase II Remedial Investigation (PRC, 1996a) 

 UXO Time-Critical Removal Action of IR05 (SSPORTS, 1998c) 

 Basewide Quarterly Groundwater Sampling (Tetra Tech, 2000a) 

 Onshore Ecological Risk Assessment (Tetra Tech, 2002) 
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 Site Inspection of the Horse Stables Area, WMA (Sullivan International Group and 

Tetra Tech, 2005) 

 Data Gaps Sampling at IR05 and WMA (WESTON, 2006) 

 Time-Critical Removal Actions at the HSA and IR05 (WESTON, 2010c; 

WESTON, 2011) 

Installation Restoration Site 05 and Dredge Pond 7S 

Environmental media evaluated in the RI for IR05 and DP7S include soil/sediment, groundwater, 

and surface water (WESTON, 2013). Groundwater samples were collected from the shallow 

water-bearing zone (SWBZ) at the IR05 and DP7S sites; site-wide exposure to groundwater was 

evaluated in the human health risk assessment (HHRA). Direct exposure to groundwater was not 

considered in the ERA for the IR05 and DP7S sites because groundwater does not provide a 

beneficial use as a freshwater replenishment source.  

The chemicals exceeding the RI screening criteria in the IR05 and DP7S soil/sediment were as 

follows: 

 Upland Area surface soil (0 to 2 feet bgs)—Aluminum, antimony, chromium, cobalt, 

copper, iron, lead, manganese, molybdenum, nickel, silver, and zinc; and organochlorine 

pesticides (4,4’-dichlorodiphenyldichloroethene [DDE] and 4,4’-dichlorodiphenyl-

trichloroethane [DDT]) 

 Upland Area subsurface soil (greater than 2 feet bgs)—Copper, zinc; and an SVOC 

benzo(a)pyrene 

 Non-Tidal Wetland Area surface soil/sediment (0 to 2 feet bgs)—Silver, zinc; pesticides 

(4,4’-dichlorodiphenyldichloroethane [DDD], 4,4’-DDT, dieldrin, gamma-chlordane, and 

hexachlorobenzene); and PCBs (Aroclor-1260) 

 Non-Tidal Wetland Area subsurface soil (greater than 2 feet bgs)—No chemicals were 

detected at concentrations exceeding the RI screening criteria 

 Tidal Wetland Area surface soil/sediment (0 to 2 feet bgs)—Chromium, copper, lead, 

nickel, selenium, silver, zinc; pesticides (4,4’-DDD; 4,4’-DDE; and 4,4’-DDT); and 

PCBs (Aroclor-1254, Aroclor-1260) 
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 Tidal Wetland Area subsurface soil (greater than 2 feet bgs)—Arsenic, copper, vanadium, 

zinc; SVOCs (benzo[a]pyrene and phenol); total petroleum hydrocarbons (as diesel); and 

VOCs (vinyl chloride) 

Although several inorganic constituents did not exceed the RI screening criteria, they were 

evaluated during the risk assessment process. These inorganic constituents are either naturally 

occurring or are a result of land development activities, such as the large areas of man-made land 

at Mare Island, which represent conditions that existed before potential impacts from site-

specific activities. Evaluation of the ambient/background conditions is a valuable addition to risk 

management strategies. Several organic constituents detected below RI screening criteria were 

also evaluated during the risk assessment process because of cumulative effects of these 

chemicals. Additional chemicals evaluated during the risk assessment process for IR05 and 

DP7S were as follows (WESTON, 2013): 

 Upland Area surface soil (0 to 2 feet bgs)—Arsenic, barium, 4,4’- DDD, and dioxin 

 Upland Area subsurface soil (greater than 2 feet bgs)—Arsenic, lead, manganese, and 

nickel 

 Non-Tidal Wetland Area surface soil/sediment (0 to 2 feet bgs)—Arsenic, barium, 

molybdenum, and dioxin 

 Non-Tidal Wetland Area subsurface soil (greater than 2 feet bgs)—Aluminum, arsenic, 

and manganese 

 Tidal Wetland Area surface soil/sediment (0 to 2 feet bgs)—Arsenic, barium, manganese, 

molybdenum, tin, and dioxin 

 Tidal Wetland Area subsurface soil (greater than 2 feet bgs)—Aluminum and manganese 

The following chemicals were detected at concentrations exceeding the RI screening criteria in 

the SWBZ:  arsenic, cadmium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, 

silver, thallium, vanadium, zinc, SVOCs (1,4-dichlorobenzene), and VOCs 

(1,4-dichlorobenzene, chlorobenzene, cis-1,2-dichloroethene, trichloroethene, and vinyl 

chloride). Manganese was also evaluated during the risk assessment process for the SWBZ. 

In the surface water only arsenic, copper, nickel, and thallium exceeded the RI screening criteria.  
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Western Magazine Area 

Environmental media evaluated in the RI for the WMA include soil/sediment and surface water 

(WESTON, 2013). There are no groundwater wells within the WMA. Groundwater samples 

from the nearby dredge pond wells were collected several times from 2003 to 2008 and used to 

evaluate groundwater quality in the vicinity of the WMA. Direct exposure to groundwater was 

not considered in the ERA because groundwater does not provide a beneficial use as a freshwater 

replenishment source.  

The chemicals exceeding the RI screening criteria in the WMA surface soil/sediment were as 

follows: 

 Upland Area surface soil (0 to 2 feet bgs)—Aluminum, barium, chromium, cobalt, 

copper, iron, lead, manganese, nickel, selenium, vanadium, zinc, and pesticides 

(4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, endrin, endrin aldehyde, and endrin ketone) 

 Upland Area subsurface soil (greater than 2 feet bgs)—Nickel 

 Tidal Wetland Area surface soil/sediment (0 to 2 feet bgs)—Arsenic, lead, nickel, 

selenium, silver, zinc; pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, alpha-chlordane, 

dieldrin, endosulfan I, and gamma-chlordane); PCBs (Aroclor-1260); and SVOCs 

(anthracene and fluoranthene) 

 Tidal Wetland Area subsurface soil (greater than 2 feet bgs)—No chemicals were 

detected at concentrations exceeding the RI screening criteria 

Although several inorganic constituents did not exceed the RI screening criteria, they were 

evaluated during the risk assessment process. These inorganic constituents are either naturally 

occurring or are a result of land development activities, such as the large areas of man-made land 

at Mare Island, which represent conditions that existed before potential impacts from site-

specific activities. Evaluation of the ambient/background conditions is a valuable addition to risk 

management strategies. The additional chemicals evaluated during the risk assessment process 

for the WMA were as follows (WESTON, 2013): 

 Upland Area surface soil (0 to 2 feet bgs)—Arsenic, molybdenum, and tin 

 Upland Area subsurface soil (greater than 2 feet bgs)—Arsenic, lead, manganese, and 

selenium 
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 Tidal Wetland Area surface soil/sediment (0 to 2 feet bgs)—Barium, manganese, and 

molybdenum 

 Tidal Wetland Area subsurface soil (greater than 2 feet bgs)—Aluminum, arsenic, and 

manganese 

The following chemicals were detected at concentrations exceeding the RI screening criteria in 

SWBZ wells located at the nearby Dredge Pond 7 (i.e., the wells are in the vicinity of WMA but 

not within the WMA boundaries):  arsenic, barium, cadmium, cobalt, copper, and selenium and 

pesticides (alpha- and gamma-chlordane). Manganese was also evaluated during the risk 

assessment process for the SWBZ. In the surface water only arsenic, copper, and nickel exceeded 

the RI screening criteria. 

1.2.4 Contaminant Fate and Transport 

The objectives of the fate and transport evaluation performed in the RI (WESTON, 2013) were 

to assess the potential pathways for on-site and off-site migration of contaminants and identify 

the most probable fate of the contaminants that pose a risk to human or ecological receptors. 

The fate and transport evaluation provides data quality objective inputs to decisions for 

evaluating whether contamination is impacting or may soon impact receptors.  

The approach to assessing fate and transport of site-related contaminants included an evaluation 

of the following:  

 Physical site features and site contaminants identified 

 Probable transport pathways for site contaminants 

 Physical and chemical characteristics that may influence the mobility, degradation, and 

behavior of specific site contaminants 

Summary of Chemicals of Potential Concern 

Contaminants selected for inclusion in the IR05 and DP7S sites fate and transport evaluation 

were based on the potential threat to human health and the environment. The IR05 and DP7S 

contaminants were inorganic constituents (arsenic, barium, chromium, copper, lead, manganese, 

molybdenum, nickel, selenium, silver, and zinc); DDTs; benzo(a)pyrene; and dioxins in upland 
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and wetland soil/sediment and VOCs (1,4-dichlorobenzene, trichloroethene, and vinyl chloride) 

in groundwater. The contaminants selected for inclusion in the WMA fate and transport 

evaluation were also based on the potential threat to human health and the environment. 

The WMA contaminants were inorganic constituents (aluminum, arsenic, barium, chromium, 

copper, lead, manganese, molybdenum, nickel, selenium, vanadium, and zinc) and DDTs in 

soil/sediment. 

Probable Migration Pathways and Fate of Contaminants 

The probable migration pathways for soil/sediment and groundwater contamination within the 

upland and wetland areas are described in detail in the conceptual site model provided in the 

RI Report (WESTON, 2013). Figures 6 and 7 are graphical representations of the source-

pathway-receptor process at the IR05/DP7S, and WMA sites, respectively. Pathways include 

surface erosion by wind or water, volatilization to air, the dissolution of soil/sediment 

contamination to groundwater, mixing of surface water and groundwater within non-tidal and 

tidal wetlands, migration of contaminated groundwater, and movement through the food chain.  

The inorganic constituents (aluminum, arsenic, barium, chromium, copper, lead, manganese, 

molybdenum, nickel, selenium, silver, and zinc) were found in soil/sediment to be potential risk 

drivers to human health or the environment. The fate of these constituents in soil is controlled by 

reactions such as cation exchange, which would result in adsorption of contaminants to soil 

mineral surfaces or soil organic matter. Their fate will also likely be controlled by precipitation 

reactions leading to the formation of secondary mineral phases. The retention of these 

constituents by soil will depend on soil pH, mineralogical composition, oxidation-reduction 

conditions, and soil organic-matter content. Their mobility in soil is likely limited by sorption to 

organic matter in soils with a neutral to slightly basic pH; however, within the water table they 

may exist in the dissolved phase. Surface soil particles containing these constituents are subject 

to wind and water erosion and may migrate as dispersed particulate dust in the atmosphere by 

wind action and/or as overland sediment load with surface runoff.  

Shallow soil particles with adsorbed contaminants may be eroded by wind or rainfall, suspended 

and transported in air or surface water runoff, and redeposited either on-site or off-site. 

Infiltrating precipitation as well as downward migration of surface water may serve as pathways 
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for soluble soil contaminants to migrate to the groundwater, and contaminants in soils may 

solubilize and leach into groundwater. The mobility of inorganic and organic compounds is 

likely limited by sorption to fine-grained soil particles and organic material. At the IR05, DP7S, 

and WMA sites, migration of soluble contaminants in groundwater is expected to be limited 

because of the low permeability and the adsorbing characteristics of the artificial fill material. 

Additional information about the fate and transport characteristics of specific metal constituents 

at the IR05, DP7S and WMA sites are is documented in the RI Report (WESTON, 2013). 

At IR05 and DP7S, three organic constituents in soil (DDTs, benzo(a)pyrene, and dioxins), were 

found to be potential risk drivers to human health or the environment. Three VOCs in the 

groundwater (1,4-dichlorobenzene, trichloroethene, and vinyl chloride) were found to be 

potential risk drivers to human health. At the WMA, DDTs in soil were found to be potential risk 

drivers to ecological receptors.  

Once in the environment, DDT in soil persists for a very long time. Some DDT may evaporate 

from soil and enter the air, or may be degraded by ultraviolet light or by microorganisms. 

Once in the air, DDT persists for only a short period of time. DDT does not easily dissolve in 

water, but strongly adsorb to soil. DDT in soil is broken down slowly to DDE and DDD by 

microorganisms. DDT and especially DDE, build up in plants and in fatty tissues of fish, birds, 

and other animals.  

The main transport mechanism for dioxins consists of particle resuspension from the soil to the 

atmosphere and redeposition back to land and surface water. However, volatilization is very 

slow, and adsorption to organic matter is likely to keep these contaminants in the soil for a 

significant period of time. It is possible for these compounds to degrade in the presence of 

sunlight. Dioxins in sediments are accumulated by aquatic organisms and bio-accumulated 

through the aquatic food chain. Concentrations of dioxins in aquatic organisms may be hundreds 

to thousands of times higher than the concentrations found in the surrounding waters or 

sediments. Bioaccumulation factors vary among the congeners and generally increase with 

chlorine content up through the tetra congeners and then generally decrease with higher chlorine 

content. 
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Benzo(a)pyrene has a very low solubility in water, very low vapor pressure, and very high soil-

water partitioning coefficient. Because benzo(a)pyrene does not readily volatilize and typically 

adsorbs strongly to soil and organic matter; this constituent is expected to remain adsorbed to 

soil. Surface soil particles containing benzo(a)pyrene are subject to wind and water erosion and 

may migrate either as fugitive dust in air or in surface water runoff. The fate of benzo(a)pyrene is 

likely to be dependent on the natural attenuation processes with the concentrations in soil 

diminishing over time as a result of degradation and dispersion. In water, removal will be 

primarily through very slow biodegradation occurring only under favorable conditions. 

Direct photolysis and bioaccumulation may also be significant transformation processes.  

VOCs (1,4-dichlorobenzene, trichloroethene, and vinyl chloride) were detected in groundwater 

at concentrations that may pose a potential risk at the IR05 and DP7S. These chlorinated VOCs 

will undergo natural attenuation, which includes biodegradation, dispersion, and dilution. 

The primary fate of these constituents will likely be dominated by transport via advection to 

potential surface water receptors and volatilization through the vadose zone into the atmosphere. 

As groundwater is released into a surface water body, the potential contamination is diluted and 

is unlikely to pose a threat to either ecological or human receptors. Additionally, the low 

permeability of the SWBZ and retardation factors, such as adsorption to soil particles, will 

inhibit rapid migration of contaminants to surface water.  

1.2.5 Baseline Risk Assessments 

Human Health Risk from Chemical Exposure 

A baseline HHRA was prepared for the Upland, Non-Tidal, and Tidal Wetland Areas of the IR05 

and DP7S sites and the Upland and Tidal Wetland Areas of the WMA (WESTON, 2013). 

The HHRA characterized potential cancer risks and adverse non-cancer health effects associated 

with COPC in soil/sediment, groundwater, and surface water for both current and planned future 

reuse as open space. Risk estimates for human health for recreational users and construction 

workers are summarized in Table 1. Conclusions of the HHRA indicate there are no 

unacceptable risks from COPCs to receptors, recreational users and construction workers, given 

the current or future planned reuse. Although several aluminum and manganese concentrations 

were greater than ambient values for metals in the Tidal and/or Non-Tidal Wetland Areas of the 
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sites, these areas have saturated soil conditions which limit potential dust inhalation. Therefore, 

these metals were not considered risk drivers to human health. Several VOC and manganese 

concentrations were identified as potential risk drivers in SWBZ groundwater; however, using 

the most recent sampling results (2008), the VOC compound risks were reduced to below one-in-

one million, and manganese groundwater concentrations were at ambient levels. Based on these 

facts, VOCs and manganese were not considered risk drivers in groundwater. No chemicals were 

identified as risk drivers in surface water at the IR05, DP7S, and WMA sites.  

Human Health Risk from Munitions and Explosives of Concern 

Based on results of the 2006-2010 MRA (WESTON, 2010c), which included excavation of over 

16,200 geophysical anomalies, the probability of coming into contact with MEC items at the 

IR05, DP7S, and WMA sites is low. MEC items are not expected to be present on the surface 

because 100 percent of accessible areas were visually inspected during the 2006-2010 MRA 

(WESTON, 2010c). Exposure to any remaining MEC hazards would likely result from contact 

with subsurface items exposed by intrusive activities, such as trenching for utility installation or 

repairs. The HHRA has determined that there is a potential residual risk from MEC items in 

surface and subsurface soil/sediment at the IR05, DP7S, and WMA Upland Areas, Non-Tidal 

Wetland Areas, and Tidal Wetland Areas and required that an FS be conducted. 

MC may be present due to damage to the munitions where contaminants were released to the 

environment or from the degradation of munitions components from partially or non-functioned 

munitions exposed to the environment. Contaminants commonly associated with deteriorating 

munitions that could have been released to the environment include explosives compounds and 

heavy metals. These MCs were evaluated under chemical exposure for which no unacceptable 

risk was found. 

Human Health Risk from Radiological Items 

During a radiological survey investigation in 2000-2001 of all the dredge spoils ponds on MINS, 

no low-level radiological sources (strontium/radium “buttons”) were encountered at the 

suspected DP7S outfall (WESTON, 2001a). No radiological items were encountered at the IR05 

and DP7S sites in the course of radiological monitoring of more than 3,800 DGM and 
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1,300 “mag and flag” anomaly excavations during the 2006-2010 MRA (WESTON, 2010c). 

Therefore no radiological hazards are believed to exist at the IR05 or DP7S sites.  

A survey of the WMA historical dredge outfalls was not performed during the 2000-2001 dredge 

spoils ponds radiological survey. However, radiological monitoring of the entire surface of each 

investigated MEC grid, radiological monitoring of all geophysical anomaly excavations and a 

high-density survey at the two historical outfall locations was performed during the 

2006-2010 MRA resulting in 34 luminescent “buttons” recovered from the two historical outfall 

locations at the north end of the WMA (WESTON, 2010c). The RI concluded that although there 

is a remote possibility that isolated discrete items may still exist below the surface at the 

historical WMA outfall locations, given the extensive radiological screening performed at the 

historical outfall locations and during the MRA geophysical anomaly excavations, no 

unacceptable radiological hazards are believed to remain in the subsurface of the WMA. 

Ecological Risk from Chemical Exposure 

A baseline risk assessment was prepared for the three exposure areas within IR05 and DP7S 

including the Upland Area, Non-Tidal Wetland Area, and Tidal Wetland Area. A baseline risk 

assessment was prepared for the two exposure areas within the WMA including the Upland Area 

and Tidal Wetland Area. The approach for the ERAs corresponds to Steps 3 through 8 of the 

EPA Guidance for Superfund:  Process for Designing and Conducting ERAs (EPA, 1997).  

The risk modeling for COPECs was conducted initially using conservative assumptions 

including the maximum recorded concentration of the constituent in the area of concern as the 

exposure point concentration; assuming 100 percent of the target species’ home range is affected 

by the COPEC in the identified media; assuming 100 percent of the diet of the indicator species 

is affected by the selected COPEC; and assuming there is a foraging area for the indicator 

species within the affected property. Those COPECs with a hazard quotient less than one 

indicate that they pose negligible ecological risk. For those COPECs with a hazard quotient 

greater than one, the risk estimates were refined based on adjusting the exposure parameters to 

more reasonable assumptions including using the 95 percent upper confidence limit on the 

arithmetic mean as the exposure point concentration and using a fraction of the indicator species’ 

home range being affected by the COPEC in the identified media.  
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During the risk characterization stage of the ERA, sites are defined in qualitative terms as 

posing:  (1) negligible risk, (2) little or no risk, (3) potential risk, (4) significant and immediate 

total risk, or (5) significant and immediate “incremental site-related” risk. For sites with 

negligible or little or no risk, no further action is required. For sites with potential risk and sites 

with significant and immediate total risk, either additional data will be collected, including an 

evaluation of ambient risk, or a risk management decision will be made to refine the conclusions 

and to focus risk management decisions. If significant and immediate “incremental site-related” 

risk is present at these sites, the feasibility of conducting removal actions should be evaluated. 

Ecological risk estimates are summarized in Table 2. Because the refined analysis indicated a 

potential risk to several ecological receptors from exposure to COPECs, additional focused risk 

management decisions were considered for the IR05, DP7S, and WMA sites (WESTON, 2013). 

Based on the focused risk management decisions, the ERA derived the following conclusions: 

 Upland Area of the IR05 and DP7S sites—There is not a significant or immediate total 

risk to mammal and bird species from exposure to COPECs in soil.  

 Non-Tidal Wetland Area of the IR05 and DP7S sites—There is not a significant or 

immediate “incremental site-related” risk to mammal and bird species from exposure to 

COPECs in soil/sediment. 

 Tidal Wetland Areas of the IR05 and DP7S sites—There is not a significant or immediate 

“incremental site-related” risk to mammal and bird species from exposure to COPECs in 

soil/sediment. 

 Upland Area of the WMA site—There is not a significant or immediate “incremental 

site-related” risk to mammal and bird species from exposure to COPECs in soil. 

 Tidal Wetland Area of the WMA site—There is not a significant or immediate 

“incremental site-related” risk to mammal and bird species from exposure to COPECs in 

soil/sediment. 

Based on the lack of significant or immediate total and “incremental site-related” risk, there is 

adequate information to conclude that ecological risks posed by residual chemical contamination 

from COPECs at the IR05, DP7S, and WMA sites do not warrant further evaluation in this FS. 
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Ecological Risk from Munitions and Explosives of Concern 

As described for human exposure, based on the type, condition, and location of MEC items 

previously recovered throughout Mare Island, the probability of coming into contact with MEC 

items at the IR05, DP7S, and WMA sites is low, and the risk of injury due to contact with MEC 

items is even lower. 

The ecological exposure pathways for flora and fauna from MCs are primarily through release 

from discarded munitions. Flora and fauna would be affected via uptake of soil or groundwater 

contaminated by munitions constituents. Contaminants commonly associated with deteriorating 

munitions include lead, copper, and zinc, and explosive compounds. Soil and sediment within 

the IR05, DP7S, and WMA sites have been tested for munitions-related chemicals, and the ERA 

has demonstrated that these chemicals do not pose a significant and immediate risk to ecological 

receptors (WESTON, 2013).  

Ecological Risk from Radiological Items 

As described for human exposure, luminescent “buttons” or other radiological items were not 

encountered during the extensive investigations and removal actions at the IR05 and DP7S sites; 

and therefore no radiological hazards are believed to exist at these sites. A total of 34 low-level 

radiological sources (luminescent “buttons”) were recovered from the two historical outfall 

locations in the wetlands located in the northern portion of the WMA. Although there is a remote 

possibility isolated discrete items may still exist below the surface at the historical WMA outfall 

locations, given the extensive radiological screening performed at the historical outfall locations 

and during the MRA geophysical anomaly excavations, no unacceptable radiological hazards are 

believed to remain in the subsurface of the WMA. 
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2. REMEDIAL ACTION OBJECTIVES 

RAOs are medium-specific goals for protecting human health and the environment. 

RAOs include both an exposure pathway and a contaminant concentration in a given media 

because protectiveness may be achieved in two ways; by limiting or eliminating the exposure 

pathway and/or by reducing contaminant concentrations. RAOs developed for the protection of 

environmental receptors typically seek to restore or preserve a resource, and therefore, these 

RAOs should apply target contaminant levels, wherever feasible, to each medium of interest. 

The IR05, DP7S, and WMA sites are currently restricted from public access and remain DON 

property. Only authorized personnel (maintenance workers, law enforcement, etc.) with a 

specific need to be in the areas are allowed entry. Within the next few years, however, it is 

anticipated that these sites will be transferred from the DON to the City of Vallejo (possibly via 

the California State Lands Commission) after completion of a Finding of Suitability to Transfer. 

The Office of Solid Waste and Emergency Response Directive 9355.7-04 (EPA, 1995) states, 

RAOs should reflect reasonably anticipated future land use. As specified in the Mare Island 

Specific Plan (City of Vallejo, 2008), the planned reuse for the IR05, DP7S and WMA sites 

includes recreational and wetland areas as shown on Figure 5. 

RAOs are developed taking into account of human health and ecological risk-based exposure 

levels for chemicals of concern and the evaluation of exposure pathways as documented in the 

RI Report (WESTON, 2013). The RAOs also address qualitative evaluations of the public safety 

risk associated with MEC and radiological items. The decision summary matrices for human 

health and ecological risk developed in the course of the RI/FS process (WESTON, 2013) and 

provided in Tables 1 and 2 serve as the basis for the RAOs.  

2.1 CONTAMINANTS AND HAZARDS OF INTEREST 

The RI summarized the chemical constituents detected in surface and subsurface soil/sediment 

and groundwater including inorganic constituents, dioxins, explosives, organotins, pesticides, 

PCBs, SVOCs, total petroleum hydrocarbons, and VOCs. The RI evaluated the risks associated 

with these potential contaminants and hazards of interest, taking into account the exposure 

pathways associated with current and future receptors (assumed to be recreational users and 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 2-2

construction workers). Potential exposures included an unchanged site configuration (assuming 

no changes at the IR05, DP7S, and WMA sites) and a modified site configuration (assuming 

future land redevelopment). Current receptors were assumed to be exposed to soil/sediment at 

the 0 to 2-foot bgs interval while future receptors were assumed to be exposed to soil/sediment at 

the 0 to 10-foot bgs interval. Current and future receptors were assumed to have the same 

exposures to surface water and groundwater. Based on the results of the human health and 

ecological risk assessments provided in the RI and summarized in Tables 1 and 2, respectively, 

the potential chemical risk drivers did not pose unacceptable risk (WESTON, 2013). No 

chemicals of concern or chemicals of ecological concern were identified in any of the exposure 

media evaluated at any of the three sites.  

An FS was recommended in the RI Report (WESTON, 2013) to address the potential for future 

human receptors to be exposed to any residual MEC items at all three sites and radiological 

hazards at the WMA historical outfall locations. These exposures could result from contact with 

subsurface items exposed by intrusive activities, such as trenching for utility installation or 

repairs. Previous response actions have resulted in the removal of chemical, MEC, and 

radiological hazards to levels appropriate for the planned reuse, and additional intrusive activities 

are anticipated to be limited. In addition there are no current or planned utilities that may require 

maintenance at the IR05, DP7S, or WMA sites. Nevertheless, due to technical limitations, 

removal of MEC to the degree that allows unrestricted use is often not possible (EPA, 2008). 

MEC detection methods are not 100 percent effective and residual hazards may remain in areas 

after a response action is completed, regardless of the care taken during removal or subsequent 

geophysical surveys.  

The RI concluded that although there is a remote possibility that isolated radiological items may 

still exist below the surface at the WMA historical outfall locations, no unacceptable radiological 

hazards are believed to remain in the subsurface. However, the RI recommended that the remote 

possibility of encountering radiological hazards at the WMA be further evaluated in an FS. It has 

been determined through this further evaluation that additional remedial actions are not required 

for this hazard. To identify potential radiological items for removal and support geophysical 

anomaly excavation during the 2006-2010 MRA (WESTON, 2010c), extensive radiological 

surveys were performed at the WMA including the following: 
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 A high-density radiological scan survey within a 300-foot radius of the two historical 

dredge outfall locations 

 Radiological scan surveys of all the accessible upland areas 

 Radiological scan surveys of the 25-foot wide border of the four wetland areas 

 Radiological scan surveys of excavated soil and the excavation area in over 

11,100 geophysical anomaly excavations 

Based on the high-density radiological scan surveys and radiological anomaly removals at the 

two historical dredge outfall locations, (the only areas where radiological items were even 

potentially suspected to be encountered), in addition to the numerous radiological surveys in 

support of geophysical anomaly excavation, no unacceptable radiological hazards are believed to 

remain in the subsurface of the WMA. Given the planned reuse as wetlands (meaning there will 

be limited public access) at the historical outfall locations, where the only radiological items 

were recovered, and the LUCs proposed to prevent exposure to potential buried MEC, additional 

action for potential radiological hazards is not warranted. 

High concentrations of total dissolved solids render the shallow groundwater unsuitable as a 

domestic or municipal freshwater supply as documented in the beneficial use exception (Water 

Board, 2011). LUCs are therefore warranted to prevent unauthorized use of groundwater. 

2.2 SITE-SPECIFIC REMEDIAL ACTION OBJECTIVES 

As described in Section 2.1, no chemicals of concern or chemicals of ecological concern were 

identified in the human health and ecological risk assessments performed for the IR05, DP7S, 

and WMA sites based on the planned future reuses (City of Vallejo, 2008). The RI concluded 

that potential buried MEC items at all three sites may present a human health hazard during 

intrusive soil activities (WESTON, 2013). Therefore, the RAO for soil/sediment is to control 

direct exposure and protect future human receptors from the low residual risk posed by potential 

buried MEC. 

The Water Board concurred with the exception to drinking water policy for shallow groundwater 

based on the high total dissolved solids values at the sites (Water Board, 2011). The RAO for 

groundwater is to prevent any unauthorized use. 
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2.3 GENERAL RESPONSE ACTIONS 

GRAs are broad classes of responses or remedial actions intended to meet the RAOs. Similar to 

RAOs, GRAs are media-specific. GRAs may include treatment, removal, institutional actions, or 

a combination of these (EPA, 1988).  

Two GRAs were identified to achieve the RAOs developed for the IR05, DP7S, and WMA sites: 

No Action 

The NCP requires that “No Action” be included among the GRAs evaluated in every FS 

(CFR, Title 40, § 300 430[e][b]) to provide a baseline for comparison against other remedial 

response actions. Under this GRA, the areas will remain in their current state, and no actions will 

be conducted to remove, isolate, or remediate the contamination.  

Risk and Hazard Management 

Risk and hazard management is another GRA identified for the IR05, DP7S, and WMA site. 

This GRA is appropriate for sites with low risk that does not allow for unrestricted use and may 

be acceptable as the sole response when hazard management measures can adequately protect 

human health from exposure to hazards. Risk and hazard management at the IR05, DP7S and 

WMA sites are proposed to be achieved through LUCs. LUCs are defined as any restriction or 

administrative action, including ECs and ICs, required to reduce risk to human health and the 

environment. ECs may include physical barriers between contamination and potential receptors 

(such as caps and fences) or alarm systems (such as signage). Typically ECs are used in 

conjunction with some form of ICs to ensure proper monitoring and maintenance of the EC. ICs 

are legal and administrative mechanisms used to implement land use and access restrictions that 

limit the exposure of potential landowners or users of the property to hazardous substances 

and/or to maintain the integrity of the remedial action. Inspections and reporting are conducted to 

assure the land-use restrictions are being followed. Legal mechanisms include restrictive 

covenants, negative easements, equitable servitudes, and deed restrictions. Administrative 

mechanisms include deed notices, adopted local land-use plans and ordinances, construction 

permitting, or other existing land-use management systems that may be used to ensure 

compliance with use restrictions.  
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2.4 DEVELOPMENT OF PRELIMINARY REMEDIATION GOALS/IDENTIFICATION 

AND SCREENING OF TECHNOLOGIES/DEVELOPMENT AND SCREENING 

OF ALTERNATIVES 

Based on the planned future reuse, there were no COCs or COECs identified for the IR05, DP7S, 

and WMA sites (WESTON, 2013); therefore, development of remediation goals is not required.  

The EPA Guidance (EPA, 1988) requires that a range of alternatives be developed and evaluated 

to provide an assortment of performance and cost options for a site. However, because active 

remediation of the principle threats at the sites has already occurred in the form of the previous 

removal actions described in Section 1.2.2 resulting in existing site conditions appropriate for the 

planned future uses, the alternatives included in this focused FS are limited to the No Action and 

LUCs. This approach is similar to a “presumptive remedy” approach, where only one alternative 

is compared to a No Action alternative, thereby eliminating the alternative development and 

screening steps. This approach is consistent with the requirements of the NCP 

§ 300.430(a)(1)(ii)(C), and in particular the site management principle of streamlining. 

The approach is also consistent with guidance on accelerating the cleanup process at federal 

facilities (EPA, U.S. Department of Defense, and U.S. Department of Energy, 1994) where the 

use of focused feasibility studies and presumptive remedies are identified as methods for 

streamlining and accelerating the cleanup process. Like a presumptive remedy FS, this FS 

eliminates all of the steps associated with the identification and screening of technologies and the 

development and screening of alternatives that are normally included in a FS. 
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3. APPLICABLE OR RELEVANT AND APPROPRIATE 

REQUIREMENTS 

This section briefly describes the conclusions of the ARARs evaluation (Appendix A) for the 

IR05, DP7S, and WMA sites.  

3.1 SUMMARY OF CERCLA REQUIREMENTS  

Section 121(d) of the 1980 CERCLA (42 United States Code [USC] § 9621[d]), as amended, 

states that remedial actions on CERCLA sites must attain (or the decision document must justify 

the waiver of) any federal or more stringent state environmental standards, requirements, criteria, 

or limitations that are determined to be legally applicable or relevant and appropriate. Applicable 

requirements are those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state 

law that specifically address circumstances at a CERCLA site. The requirement is applicable if 

the jurisdictional prerequisites of the standard show a direct correspondence when objectively 

compared to the conditions at the site. An applicable federal requirement is an ARAR. 

An applicable state requirement is an ARAR only if it is more stringent than federal ARARs. 

If the requirement is not legally applicable, then it is evaluated to determine whether it is relevant 

and appropriate. Relevant and appropriate requirements are those cleanup standards, standards of 

control, and other substantive environmental protection requirements, criteria, or limitations 

promulgated under federal or state law that, while not applicable, address problems or situations 

similar to the circumstances of the proposed response action and are well suited to the conditions 

of the site. 

According to CERCLA ARARs guidance, a requirement may be “applicable” or “relevant and 

appropriate,” but not both. Nonpromulgated advisories or guidance issued by federal or state 

governments are not legally binding and do not have the status of ARARs. Such requirements 

may, however, be useful and are “to be considered.” To constitute an ARAR, a requirement must 

be substantive. Therefore, only the substantive provisions of requirements identified as ARARs 

in this analysis are considered to be ARARs. Three categories of ARARs have been established:  

chemical-specific requirements, location-specific requirements, and action-specific requirements.  
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As the lead federal agency, the DON has primary responsibility for identifying federal ARARs 

for the remedial action at the IR05, DP7S, and WMA sites. State regulatory agencies are 

responsible for identifying state ARARs. The DON formally requested state chemical-, location-, 

and action-specific ARARs for the IR05, DP7S, and WMA sites on May 9, 2011. DTSC was 

requested to coordinate responses from all state agencies. The ARARs analysis includes the 

potential state ARARs provided by DTSC in the following communications: 

 DTSC (correspondence to the DON dated July 12, 2011) 

 California Department of Public Health (correspondence to DTSC dated June 20, 2011) 

 Bay Conservation and Development Commission (correspondence to DTSC dated 

June 9, 2011) 

The ARAR identification process begins during the planning stages of the RI and continues as 

remedial action alternatives are developed. Potential ARARs are then evaluated in the FS and 

subsequently finalized in the ROD/RAP. A detailed evaluation of potential ARARs and other 

criteria or guidelines to be considered for the IR05, DP7S and, WMA site are provided in 

Appendix A together with tables that summarize the conclusion of the evaluation. 

3.2 CHEMICAL-SPECIFIC ARARS 

Chemical-specific ARARs are generally health- or risk-based numerical values or methodologies 

applied to site-specific conditions that result in the establishment of a cleanup level. 

Many potential ARARs associated with particular response alternatives (such as closure or 

discharge) can be characterized as action-specific but include numerical values or methodologies 

to establish them; therefore, they fit into both categories (chemical- and action-specific). 

To simplify the comparison of numerical values, most action-specific requirements that include 

numerical values are included in this chemical-specific section and, if repeated in the action-

specific section, the discussion refers back to this section. 

Results from the RI HHRA and ERA from all media indicate there are no human health risks 

from COPC or significant or immediate “incremental site-related” risk identified for the 

ecological receptors from COPECs. However, there remains the possibility of exposure to buried 

MEC items at the IR05, DP7S, and WMA sites. Potential federal and state chemical-specific 

ARARs are presented in Table 1 in Appendix A and summarized below. 
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Based on the exposure pathways evaluated, there are no groundwater contaminants of concern. 

The substantive provisions of the following requirements are the most stringent of the potential 

federal and state chemical-specific ARARs for groundwater at the IR05, DP7S, and WMA sites:  

 State Water Resources Control Board Resolution 88-63 establishing criteria to help 

Regional Water Quality Control Boards identify potential sources of drinking water  

 Water Quality Control Plan for the San Francisco Bay Region establishing water quality 

objectives, beneficial uses, and waste discharge limitations 

Because discarded military munitions have been recovered and may remain buried at the IR05, 

DP7S, and WMA sites, the following requirements for soil/sediment are the most stringent of the 

potential federal and state chemical-specific ARARs:  

 Definition of Resource Conservation and Recovery Act hazardous waste found at 

CCR Title 22, § 66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 

 Identification of hazardous waste munitions and treatment and storage requirements for 

hazardous waste munitions found at 40 CFR part 266, subpart M 

3.3 LOCATION-SPECIFIC ARARS 

Cultural resources, wetlands protection, biological resources, and coastal resources are the 

categories relating to location-specific requirements potentially affected by the IR05, DP7S, and 

WMA remedial alternatives. Potential federal and state location-specific ARARs are presented in 

Table 2 in Appendix A. Remedial alternatives considered in this FS do not include removal or 

treatment of any media. 

In 1960, Mare Island was officially declared California Historic Landmark No. 751 based on its 

long history as a Naval installation. In 1997, the Mare Island Historic District boundary was 

finalized and placed into the National Register of Historic Places. This boundary includes a 

portion of the WMA as shown on Figure 8. There are no known areas of historic significance 

within the IR05 and DP7S sites. The 21 buildings including portions of buildings that served as 

munitions storage magazines in the WMA were recognized as historical contributing buildings. 

Potential ARARs associated with these cultural resources were reviewed; however, because the 
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remedial actions considered do not include removal or treatment of any media, there are no 

anticipated impacts to cultural resources, therefore no cultural resources ARARs. 

The IR05, DP7S, and WMA sites are located on or adjacent to the coast. Wetland habitats 

consist of tidal and non-tidal areas, which support coastal salt marsh vegetation and rotationally 

provide open water, mudflat, and pickleweed marsh habitat. Potential ARARS associated with 

coastal resources were reviewed; however, because the remedial actions considered do not 

include removal or treatment of any media, they are not applicable.The tidal marsh areas on 

Mare Island provide habitat for the Salt Marsh Harvest Mouse and the California Clapper Rail, 

both listed as federal and state endangered species. The California Black Rail known to exist in 

the tidal marshes at IR05 and DP7S is listed as a state threatened species. The California Black 

Rail, Salt Marsh Common Yellowthroat, and Suisun Shrew are all candidate species for federal 

listing as threatened or endangered. They are also known to occur in the tidal and non-tidal areas 

of DP7S. The Salt Marsh Harvest Mouse is a known inhabitant of the tidal wetlands within the 

WMA. Potential ARARs associated with these biological resources were reviewed; however, 

because the remedial actions considered do not include removal or treatment of any media, there 

are no anticipated impacts to biological resources, therefore no biological resources ARARs. 

3.4 ACTION-SPECIFIC ARARS 

Action-specific ARARs are technology- or activity-based requirements or limitations for 

remedial activities. The IR05, DP7S, and WMA sites are planned to be transferred to the City of 

Vallejo. Remedial alternatives require institutional controls to prevent exposure to potential 

buried MEC and groundwater. Such institutional controls will consist of land-use restrictions 

designed to control future reuse options. The substantive requirements of the following are 

considered potential ARARs or relevant and appropriate for sites being transferred to nonfederal 

entities (Table 4 in Appendix A): 

 CCR Title 22 § 67391.1 

 California Civil Code § 1471 

 California Health and Safety Code §§ 25202.5, 25221, 25223, 25224, and 25355.5 

 State Water Resources Control Board Resolution 88-63 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 4-1

4. DESCRIPTION OF ALTERNATIVES 

This section describes the remedial alternatives appropriate for the IR05, DP7S, and WMA sites. 

As discussed in Sections 1.1 and 2.4, because of the investigation and extensive removal activity 

and sampling performed to date, further active remedy alternatives were not evaluated and this 

focused FS eliminates the technology identification and screening steps and the alternative 

development and screening steps normally included in a FS. Only two alternatives, No Action 

and LUCs, are considered. As described in Section 2, the previous investigations and removal 

actions at the IR05, DP7S, and WMA sites have minimized the risk of exposure to MEC. 

However, EPA Guidance suggests that due to technical limitations removal of MEC to the 

degree that allows unrestricted use is often not possible (EPA, 2008). MEC detection methods 

are not 100 percent effective and residual hazards may remain in areas after a response action is 

completed, regardless of the care taken during removal or subsequent geophysical surveys. 

Therefore, the RAO for soil/sediment is to control direct exposure and protect future human 

receptors from the low residual risk posed by potential buried MEC. 

The Water Board concurred with the exception to drinking water policy for shallow groundwater 

based on the high total dissolved solids values at each of the sites (Water Board, 2011). 

The RAO for groundwater is to prevent any unauthorized use. 

4.1 ALTERNATIVE 1—NO ACTION 

The No Action alternative provides a baseline for comparing other alternatives. No remedial 

actions, monitoring, or reporting are implemented under this alternative. Under the No Action 

alternative, there will be no control over direct exposure as there will be no LUCs. The No 

Action alternative does not meet the RAOs but is required to be considered to provide a baseline 

for comparison with other alternatives. 

4.2 ALTERNATIVE 2—LAND-USE CONTROLS 

To implement the GRA related to risk and hazard management, LUCs including ECs and ICs 

were selected as another alternative for the IR05, DP7S, and WMA sites. Warning signage and 
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land-use restrictions will be implemented to protect human health. LUCs will be applied to all of 

the IR05, DP7S, and WMA sites. 

4.2.1 Engineering Controls 

Signage to alert future users to the potential presence of buried MEC is included in Alternative 2. 

Signage is considered an EC and would be used together with ICs to prohibit inadvertent 

disturbance of the soil and installation of groundwater wells by future users. Signs would be 

posted to notify future users of the prohibition against unauthorized digging or soil disturbance 

due to the potential for buried MEC items at the IR05, DP7S, and WMA sites. 

4.2.2 Institutional Controls 

Institutional controls would include legal and administrative mechanisms used to implement 

land-use restrictions to limit the exposure of future landowner(s) or user(s) of the property to 

potential buried MEC and unauthorized installation of groundwater wells. The IR05, DP7S, and 

WMA sites are currently owned by the DON. The DON has determined that it will rely upon 

controls in the form of an environmental restrictive covenant, as provided in the Memorandum of 

Agreement between the DON and DTSC (DON and DTSC, 2000). ICs associated with the IR05, 

DP7S, and WMA sites will be developed and documented in the ROD/RAP and later the LUC 

Remedial Design. The ICs will also be incorporated into any future quitclaim deed and Covenant 

to Restrict Use of Property and will take effect upon property transfer and issuance of those 

documents.  

The items below are potential ICs on land use considered for the purposes of alternative 

development and evaluation. Activity restrictions will at a minimum include the following: 

 Soil/sediment disturbing activities without the approval of DTSC in consultation with the 

Navy 

 Installation of groundwater wells without the approval of DTSC and the Water Board 

 Removal of or damage to security features such as signs 

Consistent with the EPA approach in areas where residential reuse is not appropriate, the 

following land uses will be prohibited: 
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 A residence, including any mobile home or factory built housing, constructed or installed 

for use as residential human habitation 

 A hospital for humans 

 A school for persons under 18 years 

 A daycare facility for children 

Access Restrictions 

The quitclaim deed will contain a reservation of access to the property for the DON and their 

respective officials, agents, employees, contractors, and subcontractors pursuant to CERCLA 

§ 120(h)(3)(A)(iii) for the purposes consistent with the DON Installation Restoration Program as 

well as for the DTSC and Water Board and their respective officials, agents, employees, 

contractors, and subcontractors for purposes consistent with the Federal Facilities Site 

Remediation Agreement (State of California and DON, 2002). 

Implementation 

Alternative 2 includes the development of a plan to define inspections, reporting requirements, 

property owner responsibilities, and agreements that are necessary to provide for the long-term 

effectiveness and periodic evaluation of the LUCs. The DON will address and describe 

implementation of LUCs in the LUC Remedial Design. CERCLA remedy five-year reviews will 

be performed under Alternative 2 to evaluate the protectiveness provided by the selected remedy 

and to determine if the remedy is functioning as intended. Five-year reviews are conducted for 

sites where hazardous substances, pollutants, or contaminants remain at concentrations that 

exceed levels that allow unlimited use and unrestricted exposure. In addition to documenting 

effectiveness of the remedy based on LUCs at the IR05, DP7S, and WMA sites, five-year review 

reports will address effectiveness of the remedy relative to any changes in site conditions 

including potential land disturbances, climate change and sea level rise. 
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5. DETAILED ANALYSIS OF ALTERNATIVES 

In this section, the two alternatives being considered are evaluated against standard criteria. 

This phase of evaluation provides support for the selection of the preferred alternative for the 

IR05, DP7S, and WMA sites. Following the detailed analysis of alternatives, a comparative 

analysis of alternatives is performed. The final selection of the preferred alternative will be 

documented in the Final ROD/RAP for the IR05, DP7S, and WMA sites. 

5.1 EVALUATION CRITERIA 

The detailed analysis of alternatives considers the following NCP evaluation criteria: 

 Overall protection of human health and the environment 

 Compliance with ARARs 

 Long-term effectiveness and permanence 

 Reduction of toxicity, mobility, or volume through treatment 

 Short-term effectiveness 

 Implementability 

 Cost 

 State acceptance 

 Community acceptance 

The NCP (40 CFR § 300.430(e)(9)(iii)) categorizes these nine criteria into three groups: 

(1) threshold criteria, (2) primary balancing criteria, and (3) modifying criteria. Each type of 

criterion has its own weight when it is evaluated. Threshold criteria are requirements that each 

alternative must meet to be eligible for selection as the preferred alternative and include overall 

protection of human health and the environment and compliance with ARARs (unless a waiver is 

obtained). 

Primary balancing criteria are used to weigh effectiveness and cost tradeoffs among alternatives. 

The primary balancing criteria include long-term effectiveness and permanence; reduction of 

toxicity, mobility, or volume through treatment; short-term effectiveness; implementability; and 

cost. The primary balancing criteria represent the main technical criteria upon which the 

alternative evaluation is based. 
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Modifying criteria include state acceptance and community acceptance, and may be used to 

modify aspects of the preferred alternative when preparing the Final ROD/RAP. The modifying 

criteria will be evaluated after the public comment period for this FS and the subsequent 

Proposed Plan/Draft RAP and will be addressed in the Final ROD/RAP. These two modifying 

criteria will not be further addressed in this FS Report, and only the seven threshold and primary 

balancing criteria are evaluated in the detailed analysis.  

Detailed descriptions of the first seven evaluation criteria are provided in Appendix B. The cost-

estimating methodology, as well as the cost estimate for each alternative, is provided in 

Appendix C. 

5.2 EVALUATION AND COMPARATIVE ANALYSIS OF ALTERNATIVES 

In this section, the alternatives are assessed against the NCP evaluation criteria and compared to 

each other in terms of their relative performance against each criterion. The comparative analysis 

identifies the advantages and disadvantages of each alternative to assist the decision-making 

process and selection of a preferred remedial alternative in the ROD/RAP. Table 3 summarizes 

the comparative analysis of alternatives. 

5.2.1 Overall Protection of Human Health and the Environment 

Previous response actions at the IR05, DP7S, and WMA sites have reduced the concentrations of 

contaminants to levels appropriate for the planned future recreational and wetland reuse areas. 

However, a low residual risk remains from buried MEC items at the IR05, DP7S, and WMA 

sites. Therefore, Alternative 2 achieves a higher level of protection than Alternative 1 for future 

reuse. Under Alternative 2, LUCs will restrict disturbance of soil by prohibiting excavation, 

removal, or movement of soil from the site without prior approval of DTSC, and only if 

environmental and worker safety control measures are implemented by properly trained 

personnel. Also, installation of groundwater wells without the prior approval of DTSC and 

RWQCB in consultation with the Navy will be prohibited. Because Alternative 1 would not 

include restrictions on development or site activities, planned future reuse may result in exposure 

to human receptors or the uncontrolled movement of soil potentially containing MEC and 

creating unsafe conditions in other areas. 
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5.2.2 Compliance with ARARs 

Alternative 1 No Action for the IR05, DP7S, and WMA sites does not meet the threshold criteria 

of compliance with a number of ARARs that require LUCs. LUCs will be applied under 

Alternative 2 to manage future use and provide continued protection from potential buried MEC 

and unauthorized installation of groundwater wells. 

5.2.3 Long-term Effectiveness and Permanence 

The alternatives differ in performance relative to this criterion because only Alternative 2 

provides control over future activities, which limits exposures due to excavation, removal, or 

movement of soil. Alternative 1 would not provide any protection from potential future 

exposures. Alternative 2 provides continued protection from potential buried MEC and 

unauthorized installation of groundwater wells as long as the LUCs are enforced through 

inspections and reporting.  

5.2.4 Reduction of Toxicity, Mobility, or Volume through Treatment 

Neither of the proposed alternatives would reduce the toxicity, mobility, or volume of potential 

contamination through treatment, because treatment is not a component of either alternative. 

Reduction of the mobility and volume of contamination has been achieved to existing regulatory 

standards for chemical contamination, and to the extent practicable for MEC, through the 

completed removal actions. 

5.2.5 Short-Term Effectiveness 

This evaluation criterion considers the effect of each remedial alternative on the protection of 

human health and the environment during the construction and implementation process. 

The short-term effectiveness evaluation only addresses protection prior to meeting the RAOs. 

Alternative 1 has no effect on human health or the environment in the short term because no 

action would be performed. Under Alternative 2, LUCs, signage will be posted at the sites and 

ICs implemented with short-term effects during field implementation minimal. The two 

alternatives have practically the same short-term effectiveness. 
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5.2.6 Implementability 

Both Alternative 1 and Alternative 2 are straightforward to implement. No difficulties are 

associated with the technical feasibility aspects of implementing either alternative. DTSC and the 

City of Vallejo will be involved with the implementation and annual monitoring and reporting. 

Under Alternative 2 the LUCs outlined in the ROD/RAP document would be implemented prior 

to transfer of the property. 

5.2.7 Cost 

A summary of the costs is provided in Table 1 in Appendix C. The detailed cost estimate for 

Alternative 2 is provided in Tables 2 and 3 in Appendix C. These order-of-magnitude cost 

estimates were prepared based on previous estimates (published and unpublished) for similar 

projects. Actual costs will depend on labor rates, productivity, the final project schedule, and 

other variable factors.  

No active construction or operational activities would occur under Alternative 1; therefore it 

does not have an associated cost.  

Costs for installing, maintaining, and monitoring the LUCs are included in the cost estimate for 

Alternative 2 (Table 2 in Appendix C). The capital costs include the preparation of a LUC 

Remedial Design document and the installation of the warning signs. These capital costs are 

assumed to occur in the first year of the operation and maintenance period. A 15 percent scope 

and bid contingency are included in the cost estimate for this alternative. 

The operation and maintenance costs include annual inspections and reporting to verify land use 

and comply with the conditions of the LUC Remedial Design. Periodic costs include five-year 

reviews pursuant to CERCLA. The five-year reviews will consist of document preparation and 

review, interviews, and a report per EPA guidelines (EPA, 2001). 

The present value costs for Alternative 2 were calculated using a 5 percent discount rate and a 

1.9 percent discount rate as shown in Table 3 in Appendix C. Based on recommendations in the 

EPA guidance (EPA, 2000b), the present value costs are presented using various discount rates 

to illustrate the effect of the interest rate on the calculation. The present value analysis also 
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includes a nondiscounted scenario as recommended in EPA guidance (EPA, 2000b). The effect 

of the discount rate on the total present value cost estimate is shown on Figure 1 and in Table 3 

in Appendix C. 

5.2.8 Summary of Comparative Analysis 

The relative performance of each alternative is summarized in Table 3. Alternative 2 LUCs 

achieves an overall higher level of performance than Alternative 1 No Action. Alternative 1 

would not include restrictions on development or site activities. Under Alternative 1 potential 

future use could result in the uncontrolled movement of soil where potential buried MEC items 

may be of concern. Alternative 2 provides greater protection than Alternative 1 for future land 

uses. Under Alternative 2, soil disturbing activities and installation of groundwater wells are 

restricted through the LUCs. The LUCs will restrict disturbance of soils by preventing 

excavation, removal, or movement of soil at the IR05, DP7S, and WMA sites without prior 

approval of the DTSC, and only if environmental and worker safety control measures are 

implemented by properly trained personnel. The LUCs will also prohibit installation of 

groundwater wells without approval of the DTSC and Water Board. 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 6-1

6. REFERENCES 

Battelle Memorial Institute. 2010. NAVFAC Guidance for Optimizing Remedy Evaluation, 
Section, and Design. March 9. 

California Environmental Protection Agency, Department of Toxic Substances Control. (DTSC). 
2003. “Hazardous Waste Facility Permit, Mare Island Naval Shipyard, Vallejo, California 
94592, EPA ID No. CA 7170024775.” June 27. 

DTSC. 2010. Letter from Barbara Cook, DTSC, to Michael Bloom, Department of the Navy 
BRAC Program Management Office West. “Subject: Regarding Department of the Navy 
Letter Dated April 7, 2010.” May 6. 

DTSC. 2013. Letter from Janet Naito, DTSC, to Janet Lear, Department of the Navy BRAC 
Program Management Office West. “Review of the Revised Final Remedial Investigation 
Report, Installation Restoration Site 05, Dredge Pond 7S and Western Magazine Area, 
Former Mare Island Naval Shipyard, Vallejo, California.” March 27. 

California Regional Water Quality Control Board San Francisco Bay Region. (Water Board). 
2006a. “Mare Island Naval Shipyard A202 (T0609592453) Case Number 48D9241.” 
April 28. 

Water Board. 2006b. Letter from Bruce H. Wolfe, Executive Officer, Water Board, to Jerry 
Dunaway, Department of the Navy BRAC Program Management Office West, “Subject:  
No Further Action, Suspect Underground Storage Tank Investigation, Parts I, II & III, 
Mare Island Naval Complex, Mare Island, Solano County.” April 28. 

Water Board. 2010a. Letter from Bruce H. Wolfe, Executive Officer, Water Board, to Janet Lear, 
Department of the Navy BRAC Program Management Office West, “Subject:  
No Further Action for UST IR5-2, NSY Mare Island, Solano County, Water Board Case 
No. 48D9312.” December 8. 

Water Board. 2010b. Letter from Bruce H. Wolfe, Executive Officer, Water Board, to 
Mr. Antony Megliola, Department of the Navy BRAC Program Management Office, 
“Subject: Case Closure Letter for Underground Storage Tank A-230 (Water Board Case 
No. 48D9244), Access Road, NSY Mare Island, Solano County.” May 27. 

Water Board. 2011. Letter from Terry Seward, P.E., Chief Groundwater Protection and Waste 
Containment Division, Water Board, to Janet Lear, Department of the Navy BRAC 
Program Management Office, “Subject: Concurrence with Request for Beneficial Use 
Exception for Municipal and Domestic Supply for Shallow Groundwater at the Western 
Magazine Area, Installation Restoration Site 05 and Dredge Pond 7S, Mare Island Naval 
Shipyard, Vallejo, Solano County.” December 12. 

City of Vallejo, California. 2008. Mare Island Specific Plan. June. 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 6-2

Ecology and Environment, Inc. 1983. Initial Assessment Study of Naval Shipyard Mare Island, 
California. Prepared for the Naval Energy and Environmental Support Activity, 
Port Hueneme, California. (NEESA 13-012). 

International Technology Corporation (IT). 1988. Sampling, Cleaning and Inspection Plan for 
Storm Drains within the Concord Annex, Mare Island Naval Shipyard, Vallejo, 
California. Martin Marietta/IT Corporation. Knoxville, Tennessee. October 1. 

IT. 1992. Site Characterization Study for Mare Island Naval Shipyard. Martin Marietta/IT 
Corporation. Oak Ridge, Tennessee. January. 

Mare Island Naval Shipyard (MINS). 1994. Baseline Environmental Base Line 
Survey/Community Environmental Response Facilitation Act Report for Mare Island 
Naval Shipyard. December. 

MINS. 1996. “Logbook of Explosives Safety Incident Reports, Mare Island Naval Shipyard 
Explosives Safety Manager.” 

PRC Environmental Management, Inc. (PRC). 1993. Mare Island Phase II Remedial 
Investigation Field Sampling and Analysis Plan. 

PRC. 1994. Quality Assurance Project Plan Appendices for the Phase II Remedial Investigation 
of Mare Island Naval Shipyard. 

PRC. 1995a. Preliminary Assessment/Site Inspection Final Summary Report for 
Non-Radiological Sites. May. 

PRC. 1995b. Technical Memorandum: Examination of Groundwater at Mare Island Naval 
Shipyard for Municipal and Domestic Supply. April 20. 

PRC. 1995c. Preliminary Assessment Final Summary Report, Ordnance Sites, Mare Island 
Naval Shipyard, Vallejo, California. September. 

PRC. 1996a. Draft Remedial Investigation Report. Operable Unit Number 3. Mare Island, 
California. December 24.  

PRC. 1996b. Technical Memorandum: Tidal Influence Study, Mare Island, Vallejo, California. 
November 11.  

Richesin and Associates and Stearn, Conrad, and Schmidt Consulting Engineers, Inc. 1987. 
Verification Study Report, Mare Island Naval Shipyard, California. January. 

Supervisor of Shipbuilding, Conversion and Repair, Portsmouth, Virginia Environmental 
Detachment, Vallejo, California (SSPORTS). 1997. Unexploded Ordnance Site 
Investigation of Mare Island Naval Shipyard, Vallejo, California, Final Summary Report. 
April. 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 6-3

SSPORTS. 1998a. Unexploded Ordnance Intrusive Investigation, Western Magazine Area, 
Mare Island, Final Summary Report. October 16. 

SSPORTS. 1998b. Removal Summary Report for Underground Storage Tank Site IR5-2, Former 
Mare Island Naval Shipyard, Vallejo, California. November 19. 

SSPORTS. 1998c. Unexploded Ordnance Time Critical Removal Action, Installation Restoration 
Site 5, Mare Island, Vallejo California, Final Summary Report. May 22. 

SSPORTS. 1999. Site Investigation Report for Suspect Underground Storage Tanks, Mare Island 
Naval Complex, Former Mare Island Naval Shipyard, Vallejo, California. January 15. 

State of California and the U.S. Department of the Navy. 2002. “Federal Facility Site Remediation 
Agreement.” July. 

Sullivan International Group and Tetra Tech Environmental Management, Inc. (Tetra Tech). 2005. 
Site Inspection of the Horse Stable Area, Mare Island, Vallejo, California, Draft Final. 
December.  

Tetra Tech. 2000a. Investigation Area I Remedial Investigation, Mare Island, Vallejo, 
California. May. 

Tetra Tech. 2000b. June/July 1999 Interim Facility-Wide Groundwater Monitoring Program 
Quarterly Report, Mare Island, Vallejo, California. March. 

Tetra Tech. 2002. Final Onshore Ecological Risk Assessment, Mare Island, Vallejo, California. 
July. 

U.S. Department of the Navy (DON). 1947. “Map of U.S. Navy Yard, Mare Island, California, 
Showing Conditions on June 30, 1947.” C-1718-8. 

DON. 1949. Map of Mare Island Naval Shipyard, Vallejo, California, Showing Conditions on 
June 30, 1949. C-1718-11. 

DON. 1951. “Map of Mare Island Naval Shipyard, Vallejo, California, Showing Conditions on 
June 30, 1951.” C-1718-22. 

DON. 1953. “Map of Mare Island Naval Shipyard, Vallejo, California, Showing Conditions on 
June 30, 1953.” C-1718-15. 

DON. 2006. Department of the Navy Environmental Restoration Program Manual. August. 

DON. 2010. Final Finding of Suitability to Transfer for Parcels II, X-B(1), X-B(2), and Sanitary 
Sewage Treatment Plant Outfall of Parcel I, Former Mare Island Naval Shipyard, 
Vallejo, California. September. 

DON. 2013. Final Finding of Suitability to Transfer for Parcel X-B(3), Former Mare Island 
Naval Shipyard, Vallejo, California. September. 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 6-4

DON and DTSC. 2000. “Memorandum of Agreement Between the United States Department of 
the Navy and the California Department of Toxic Substances Control, Use of Model 
‘Covenant to Restrict Use of Property’ at Installations Being Closed and Transferred by 
the United States Department of the Navy.” March 10.  

DON and the City of Vallejo. 2001. “Environmental Services Cooperative Agreement Covering 
Mare Island Naval Shipyard between the United Stated Department of the Navy and the 
City of Vallejo.” September. 

U.S. Environmental Protection Agency (EPA). 1988. Guidance for Conducting Remedial 
Investigations and Feasibility Studies under CERCLA, Interim Final. EPA/540/G-89/004. 
October. 

EPA. 1995. Land Use in the CERCLA Remedy Selection Process. OSWER Directive 
No. 9355.7-04. May 25. 

EPA. 1997. ERA Guidance for Superfund: Process for Designing and Conducting ERAs, Interim 
Final. Washington, DC. EPA/540/R-97/006. June. 

EPA. 2000a. Institutional Controls: A Site Manager’s Guide to Identifying, Evaluating and 
Selecting Institutional Controls at Superfund and RCRA Corrective Action Cleanups. 
OSWER Directive No. 9355.0-74FS-P. September. 

EPA. 2000b. A Guide to Developing and Documenting Cost Estimates During the Feasibility 
Study. OSWER 9355.0-75. July.  

EPA. 2001. Comprehensive Five-Year Review Guidance. USEPA 540-R-01-007. June. 

EPA. 2006. Interim Guidance for EPA’s Base Realignment and Closure (BRAC) Program. April. 

EPA. 2008. Munitions and Explosives of Concern Hazard Assessment Methodology, Interim. 
EPA 505B08001. October. 

EPA, Department of Defense, and Department of Energy. 1994. “Memorandum: Guidance on 
Accelerating CERCLA Environmental Restoration at Federal Facilities.” August. 

Weston Solutions, Inc. (WESTON). 2001a. Unexploded Ordnance Intrusive Investigation, 
Dredge Spoils Ponds, Mare Island, Vallejo, California, Final Summary Report. 
December. 

WESTON. 2001b. Final Summary Report, Radiological Investigation, Dredge Spoils Ponds, 
Mare Island, Vallejo, California, Draft Summary Report. December 4. 

WESTON. 2002. Draft Remedial Investigation, Investigation Area H1 Soil, IR05, and Western 
Magazine Area, Mare Island, Vallejo, California. September 13. 



 

Feasibility Study – IR05, DP7S, WMA (WDCN 0097) June 2014 6-5

WESTON. 2004. Letter from Dwight Gemar, WESTON, to Mr. Gary J. Riley, Water Board. 
“Subject: UST Closure Request for 8 USTs Within Investigation Area I, Mare Island, 
Vallejo, California.” January 30. 

WESTON. 2006. Draft Data Gaps Sampling Plan, Investigation Area IR05 and WMA, 
Mare Island, Vallejo, California. December. 

WESTON. 2010a. Final Munitions and Explosives of Concern Conceptual Site Model, 
Installation Restoration Site 05, Dredge Pond 7S, and Western Magazine Area, 
Former Mare Island Naval Shipyard, Vallejo, California. December. 

WESTON. 2010b. Final Revision 1, Time-Critical Removal Action Completion Report Horse 
Stables Area, Former Mare Island Naval Shipyard, Vallejo, California. June. 

WESTON. 2010c. Final Munitions Response Action Completion Report Installation Restoration 
Site 05, Dredge Pond 7S, and Western Magazine Area, Former Mare Island Naval 
Shipyard, Vallejo, California. December. 

WESTON. 2011. Final Time-Critical Removal Action Completion Report Installation 
Restoration Site 05, Former Mare Island Naval Shipyard, Vallejo, California. December.  

WESTON. 2013. Revised Final Remedial Investigation Report, Installation Restoration Site 05, 
Dredge Pond 7S, and Western Magazine Area, Former Mare Island Naval Shipyard, 
Vallejo, California. February. 



 

 

FIGURES



 

BRAC Program Management Office West 
San Diego, California 

 
FIGURE 1 

MARE ISLAND LOCATION MAP 
IR05, DP7S, and WMA Feasibility Study 

Former Mare Island Naval Shipyard, Vallejo, California 



CARQUINEZ STRAIT

TIDAL WETLANDS

DIKE-12

Golf
Course

South 
Shore 
Area

Dredge
Pond 7

0 750 1,500375
Feet

³

Western Magazine
Area

Dredge
Pond
7S

IR05

VALLEJO

MARE ISLAND STRAIT

CITY OF
VALLEJO

Causeway

SAN PABLO
BAY

CARQUINEZ
 STRAIT

DP7S
IR05

¯

WMA

BRAC Program Management Office West
San Diego, California

FIGURE 2
IR05, DP7S, AND WMA SITE

 LOCATION MAP
IR05, DP7S, and WMA Feasibility Study

Former Mare Island Naval Shipyard, Vallejo, California

Site Boundary

LEGEND

Mudflats

Tidal Wetlands

Non-Tidal Wetlands

Site Features



!!

!!

!!

!!
!!

!!
!!

!!
!!

!!
!!

!!
!!

!!
!!

!!

!!
!!

!!
!!

!!
!!

!!
!!

!!
!!

!!
!!

!!
!!

H86

396

A216

H1
1322

900

774

926

930

M37

944

A215

762

722

A258

1324-1324A

H83

A69

A169

H89

188A

188B

724

1230

A166

A165

A210 A219

1296
H71

H72

A178 A80A181

A172

A179

H81

A220

A221

H80

A182

A173

A170

A152

A130

A150

A151

A149

A147

A148

H70

1268

597

1270

H84

A175

A174A186

A185

A167

A184

A180

998

A183

988

1294

980

A168

994

984

990

992

986

978
974

966

982
976

970

964

A209

776

A208

A212

972

A214

928

996

968

A76

1306

1020

1024

A213

A211

1040

658

1046

1028

1044

1018

1050

1014

1008

1000
1004

406

1042

M5

1012

1006

1036

1026

1048

1022

1300

1002

1016

1038

1010

1330

A176

A218

A207

A206

A204

A205

938

M4

A280

FA1

726

1294

734

736

A166A

M3

732

A265

936

934

S43-01

A249
A250

782

338

A84

824

A156

650

A141

A140
A139

A142

M162

A188

M161

M160

1030 1034M31

³
0 400 800200

Feet

IR05

TIDAL WETLANDS

A155

(R
em

oved)

Dredge
Pond

4S

Dredge
Pond 7

LOCATION OF 
FORMER UST A202

FORMER BATTERY
DUMPSITE LOCATION

FORMER BUILDING A229
EXCAVATION AREA,

UST A229(1) AND A229(2) 
NOT LOCATED

LOCATION OF 
FORMER UST A230

LOCATION OF 
FORMER UST A231

HORSE STABLES AREA

ORDINANCE
DISPOSAL 
RANGE #2

WEIR-1

WEIR-A

WEIR-3

TY
LE

R
  R

O
A

D

M
ESA  R

O
AD

TYLER  ROAD

R
IB

IE
R

O
  R

O
A

D

W
E

Y
R

A
U

G
H

  R
O

A
D

CARQUINEZ STRAIT

FORMER
PYROTECHNIC 
BURN PIT

FORMER
PRIMER OVEN

FORMER PAVED
STORAGE AND
FORMER UNUSED
SMALL ARMS RANGE

APPROXIMATE LOCATION OF
FORMER SMOKELESS POWDER
BURNING AREA

APPROXIMATE LOCATION 
OF FORMER LEAD MELTS

APPROXIMATE LOCATION 
OF FORMER DETONATION PIT

SUSPECTED PESTICIDE CONTAINER
REMOVAL LOCATION

SUSPECTED PESTICIDE CONTAINER
REMOVAL LOCATION

FORMER BUILDING A281
PRIMER AND TRACER
BURNING OVEN

FORMER BATTERY
REMOVAL AREA

SWMU 80 - CONCORD ANNEX 
ORDINANCE DISPOSAL AREA

FORMER DETONATING AND
LEAD-MELTING OVENS

FORMER
HIGH EXPLOSIVES

BURNING AREA

FORMER
HIGH EXPLOSIVES

BURNING AREA

FORMER INERT MATERIALS
STORAGE AREA

SMWU 79 - CONCORD
ANNEX CIRCLE PIT (ROUND

PIT DISPOSAL AREA)

DREDGE POND
7 OUTFALL

SMWU 81 - CONCORD ANNEX STORM SEWERS
(FORMER STORM WATER PIPELINES)

F
O

R
M

E
R

 B
E

R
M

 A
N

D
 S

M
A

LL
 A

R
M

S
 

R
A

N
G

E
 B

A
C

K
S

T
O

P

FORMER LOCATION
OF UST IR05-2

SMWU 101 - 
CONCORD ANNEX 

ORDNANCE ADDITION SITES

SUSPECTED 
DREDGE OUTFALL

MARE ISLAND STRAIT

CITY OF
VALLEJO

Causeway

SAN PABLO
BAY

CARQUINEZ
 STRAIT

DP7S

IR05

WMA

¯

LEGEND

Water

Tidal Mudflats

Tidal Wetlands

Site Boundary

Non-Tidal Wetlands

Historic Contributing
Building

Historical Outfalls

Historic Use Area

Historic Feature

Tidal Channel

Removal Area

WMA

Dredge
Pond

7S

DIKE 12

BRAC Program Management Office West
San Diego, California

FIGURE 3
SITE FEATURES

IR05, DP7S, and WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo, California



R
es

er
vo

ir

TIDAL WETLANDS

0 510 1,020255
Feet

Dredge 
Pond 7

Golf
Course

WMA

EDC TRANSFER
PARCEL VII-B

CARQUINEZ STRAIT

³

EDC TRANSFER
PARCEL X-B(3)

EDC TRANSFER
PARCEL X-B(2)

EDC TRANSFER
PARCEL X-B(1)

DP7S
IR05

BRAC Program Management Office West
San Diego, California

FIGURE 4
SITE EXCEPTION

AND TRANSFER PARCELS
IR05, DP7S, and WMA Feasibility Study

Former Mare Island Naval Shipyard, Vallejo, California

MARE ISLAND STRAIT

CITY OF
VALLEJO

Causeway

SAN PABLO
BAY

CARQUINEZ
 STRAIT

WMA

DP7S

IR05

¯

DIKE-12

Site Boundary

WETP Exception Parcel 3

LEGEND

Mudflats

Tidal Wetlands

WETP Exception Parcel 5

Non-Tidal Wetlands

Site Features

DIKE 12



R
es

er
vo

ir

DIKE-12

H86

A258

396
774

A75A216

A76

900

1296926

A131

930

A130

944
A215

H71

762

1324-1324A
A80A178A181

A172

A179

A195

A220

A223

H83

A221
A224

A69

A169

A182

A173

A170

188A

A152

A65

188B

A150

A151

724

A149

A147
A148

1268

A54

597

1270

H84
H70

A164

A166

A175

A174A186

A185

A167

A184

A180

A165

998

A183

988

980

A168

994

984
990

992

986

978974

966

H81

982 976 970

964

A209

776

A208

A212

972

A210

A214

928

A248

996

968

1306

A219

A213

A211

658

10501008

10001004

406

M5
1006

1026
1028

1300

1002

1014
1010

A176

A218

A31

A207

A206

A204

A205

938

1012M4

A280

FA1

726

H89 736

A166A

A265

936
934

S43-01

A249 A250

A225

782

A84

824

A156

650

A141

A140 A139

A142

A188

1230

0 500 1,000250
Feet

Dredge
Pond 7³

DP7S

MARE ISLAND STRAIT

CITY OF
VALLEJO

Causeway

SAN PABLO
BAY

CARQUINEZ
 STRAIT

WMA

DP7S

IR05

¯

IR05

WMA

BRAC Program Management Office West
San Diego, California

FIGURE 5
SITE REUSE

IR05, DP7S, WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo, California

TIDAL WETLANDS

CARQUINEZ STRAIT

Site Boundary

Open Space (Recreational)

LEGEND

Mudflats

Tidal Wetlands

Non-Tidal Wetlands

Site Features

Open Space (Wetlands)

Golf
Course



 
 
 

 Current/Future Future Birds and 
Mammals  Recreational 

User 
Construction 

Worker 
Ingestion ● ● ● 
Dermal Contact ● ● ● 

Indoor Inhalation 
Vapor ● □ □ 

Ingestion ●* ● ● 
Dermal Contact ●* ● ○ 
Inhalation 
(Dust/Vapor) ●* ● ○ 

Plants □ □ ● 
Animals □ □ ● 

Ingestion ● ● ● 
Dermal Contact ● ● ○ 
Inhalation 
(Dust/Vapor) ● ● ● 

Ingestion □ □ □ 
Dermal Contact □ ● □ 
Inhalation Vapor 
Indoor/Trench/Nesting ● ● ● 

Containment 
Source 

Transport 
Mechanism 

Source
Media

Release 
Mechanism

Exposure 
Media

Exposure 
Route

Receptors 

Munitions 
Manufacturing 

Explosives 
Disposal 

Operations: 
Storage 
Areas; 

Burning/ 
Detonation/ 

Lead Smelting 
Areas; Burial 

Areas 

Ordnance 
Storage and 

Transfer: 
Storage 

Magazines; 
Ammunition 

Transfer 
Point; Large 
Scale Burials 

Dredge 
Materials 

UST 

Pesticide 
Storage 

Leaching or 
Volatilization 

Erosion 

Direct Contact/ 
Excavation 

Runoff 

Soil 

Surface 
Water/Sediment 

Plant/Animal 
Uptake 

Leaching 

Volatilization

Surface 
Water/Sediment 

Food Chain 

Subsurface Soils 

Surface Soils 

Air/Soil Vapor 

Groundwater 

Legend 

○ Complete exposure pathway; could not be quantified in risk assessment 

● Complete exposure pathway; quantified in risk assessment 

□ Incomplete exposure pathway 

* Assumes subsurface soil brought to surface under future human exposure scenario 

BRAC Program Management Office West 
San Diego, California 

 

FIGURE 6 
MARE ISLAND CONCEPTUAL SITE 

MODEL – IR05 AND DP7S 
IR05, DP7S, and WMA Feasibility Study 

Former Mare Island Naval Shipyard, Vallejo, California 



 
 
 

 Current/Future Future Birds and 
Mammals  Recreational 

User 
Construction 

Worker 
Ingestion ● ● ● 
Dermal Contact ● ● ● 

Indoor Inhalation 
Vapor ● □ □ 

Ingestion ●* ● ● 
Dermal Contact ●* ● ○ 
Inhalation 
(Dust/Vapor) ●* ● ○ 

Plants □ □ ● 
Animals □ □ ● 

Ingestion ● ● ● 
Dermal Contact ● ● ○ 
Inhalation 
(Dust/Vapor) ● ● ● 

Ingestion □ □ □ 
Dermal Contact □ ● □ 
Inhalation Vapor 
Indoor/Trench/Nesting ● ● ● 

Containment 
Source 

Transport 
Mechanism 

Source
Media

Release 
Mechanism

Exposure 
Media

Exposure 
Route

Receptors 

Ordnance 
Storage and 

Transfer: 
Storage 

Magazines; 
Ammunition 

Transfer Point 

Dredge 
Materials 

UST 

Volatilization 

Erosion 

Direct Contact/ 
Excavation 

Runoff 

Soil 

Surface 
Water/Sediment 

Plant/Animal 
Uptake 

Leaching 

Volatilization

Surface 
Water/Sediment 

Food Chain 

Subsurface Soils* 

Surface Soils 

Air/Soil Vapor 

Groundwater 

Legend 

○ Complete exposure pathway; could not be quantified in risk assessment 

● Complete exposure pathway; quantified in risk assessment 

□ Incomplete exposure pathway 

* Assumes subsurface soil brought to surface under future human exposure scenario 

BRAC Program Management Office West 
San Diego, California 

 

FIGURE 7 
MARE ISLAND CONCEPTUAL 

SITE MODEL – WMA 
IR05, DP7S, and WMA Feasibility Study 

Former Mare Island Naval Shipyard, Vallejo, California 



H86

774
396

1322

900

H1

1296926

930

944

A215

H71

762

722

1324-1324A

H83

A178A181

A172

A179

H81
H80

A169

H89

A182

A173

A170

188A

A220

A152

188B

A150

A151

724

A149

A147
A148

H70

1268

597

1230

1270

H84

A166

A175

A174A186

A185

A167

A184

A180

998

A183

988

980

A168

994

984
990

992

986

978974

966

982 976 970

964

A209

776

A208

A212

972

A210

A214

928

996

968

1306

A219

1020
1024

A213

A211

658

1046

1028

1044
1018

1050
1014

1008

1000
1004

406

M5
1012

1006
1026

1048

A69

1300

1002

1016

1010

A176

A218
A207

A206

A204

A205

938

M4

A280

FA1

726

734

736

A166A

936
934

S43-01

A249 A250

782

824

A156

650

A141

A265

A140 A139

A142

A188

M160

³
0 500 1,000250

Feet

GOLF 
COURSE

Tidal W
etlands

DREDGE
POND 7

DP7S

WMA

MARE ISLAND STRAIT

CITY OF
VALLEJO

Causeway

SAN PABLO
BAY

CARQUINEZ
 STRAIT¯

Historic
District

WMA

A155 (Removed)

IR05

LEGEND

Tidal Wetlands

Historic Contributing 
Building

Non-Tidal Wetlands

Site Features

Historic District

Site Boundary

Tidal Channel

Mudflats

BRAC Program Management Office West
San Diego, California

FIGURE 8
HISTORICAL FEATURES

IR05, DP7S, and WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo, California



 

 

TABLES  



Table 1
Human Health Risk Assessment Decision Summary Matrix

IR05, DP7S, and WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo, California

Cancer Risk 
(>1E-06)

Cancer Risk
(> 1E-04)

Non Cancer HI
(> 1 for target organ)

Receptor: C-RU, F-RU 
and F-CW

Receptor: NA Receptor: F-CW

Potential Risk Driver Potential Risk Driver Potential Risk Driver Yes/No Yes/No Yes/No 

Surface Soil
(0 to 2 feet bgs)

Arsenic NA None Yes No Yes

Subsurface Soil
(2 to 10 feet bgs)

Arsenic and 
benzo(a)pyrene

NA Manganese Yes No Yes

Indoor Air from Soil None NA None NA NA No
Indoor Air from 

Groundwater
Trichloroethene and vinyl 

chloride
NA None NA NA No

Groundwater
1,4-Dichlorobenzene, 

trichloroethene, and vinyl 
chloride

NA Manganese NA NA No

Surface Water None NA None NA NA No
Surface Soil/Sediment

(0 to 2 feet bgs)
Arsenic NA None Yes No Yes

Subsurface Soil
(2 to 10 feet bgs)

Arsenic NA Aluminum and manganese Yes No Yes

Indoor Air from Soil None NA None NA NA No
Indoor Air from 

Groundwater
Trichloroethene and vinyl 

chloride
NA None NA NA No

Groundwater
1,4-Dichlorobenzene, 

trichloroethene, and vinyl 
chloride

NA Manganese NA NA No

Surface Water None NA None NA NA No

Potential Risk 
from Radiological 

Items

Feasibility 
Study 

Required
Exposure 

Area
Exposure Medium

Potential Risk 
from MEC 

Risk from Chemical Contaminants

Unacceptable Risk 
from Potential 
Chemical Risk 

Drivers

IR05/DP7S 
Non-Tidal 

Wetland Area

No - all potential 
risk drivers at or 
below ambient 

concentrations in 
soil.  All potential 

risk drivers in 
groundwater show 

decreasing 
concentrations.

No - all potential 
risk drivers at or 
below ambient 

concentrations in 
soil.  All potential 

risk drivers in 
groundwater show 

decreasing 
concentrations.

IR05/DP7S 
Upland Area
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Table 1
Human Health Risk Assessment Decision Summary Matrix

IR05, DP7S, and WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo, California

Cancer Risk 
(>1E-06)

Cancer Risk
(> 1E-04)

Non Cancer HI
(> 1 for target organ)

Receptor: C-RU, F-RU 
and F-CW

Receptor: NA Receptor: F-CW

Potential Risk Driver Potential Risk Driver Potential Risk Driver Yes/No Yes/No Yes/No 

Potential Risk 
from Radiological 

Items

Feasibility 
Study 

Required
Exposure 

Area
Exposure Medium

Potential Risk 
from MEC 

Risk from Chemical Contaminants

Unacceptable Risk 
from Potential 
Chemical Risk 

Drivers

Surface Soil/Sediment
(0 to 2 feet bgs)

Arsenic NA None Yes No Yes

Subsurface Soil
(2 to 10 feet bgs)

Arsenic NA Aluminum and manganese Yes No Yes

Indoor Air from Soil None NA None NA NA No
Indoor Air from 

Groundwater
Trichloroethene and vinyl 

chloride
NA None NA NA No

Groundwater
1,4-Dichlorobenzene, 

trichloroethene, and vinyl 
chloride

NA Manganese NA NA No

Surface Water None NA None NA NA No
Surface Soil

(0 to 2 feet bgs)
Arsenic NA None Yes Yes Yes

Subsurface Soil
(2 to 10 feet bgs)

Arsenic NA Manganese Yes Yes Yes

Indoor Air from Soil and 
Groundwater

None NA None NA NA No

Groundwater None NA Manganese NA NA No

Surface Water None NA None NA NA No

No - all potential 
risk drivers at or 
below ambient 

concentrations in 
soil.

WMA 
Upland Area

IR05 Tidal 
Wetland Area

No - all potential 
risk drivers at or 
below ambient 

concentrations in 
soil.  All potential 

risk drivers in 
groundwater show 

decreasing 
concentrations.
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Table 1
Human Health Risk Assessment Decision Summary Matrix

IR05, DP7S, and WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo, California

Cancer Risk 
(>1E-06)

Cancer Risk
(> 1E-04)

Non Cancer HI
(> 1 for target organ)

Receptor: C-RU, F-RU 
and F-CW

Receptor: NA Receptor: F-CW

Potential Risk Driver Potential Risk Driver Potential Risk Driver Yes/No Yes/No Yes/No 

Potential Risk 
from Radiological 

Items

Feasibility 
Study 

Required
Exposure 

Area
Exposure Medium

Potential Risk 
from MEC 

Risk from Chemical Contaminants

Unacceptable Risk 
from Potential 
Chemical Risk 

Drivers

Surface Soil/Sediment
(0 to 2 feet bgs)

Arsenic NA None Yes No Yes

Subsurface Soil
(2 to 10 feet bgs)

Arsenic NA Aluminum and manganese Yes No Yes

Indoor Air from Soil and 
Groundwater

None NA None NA NA No

Groundwater None NA Manganese NA NA No

Surface Water None NA None NA NA No

Notes:
bgs            below ground surface
C-RU        current recreational user
F-CU         future construction worker
F-RU        future recreational user
HI             Hazard Index
MEC         munitions and explosives of concern
NA           not applicable

Source:  Weston Solutions, Inc. 2013. Revised Final Remedial Investigation Report Installation Restoration Site 05, Dredge Pond 7S and Western Magazine Area, Former Mare Island Naval Shipyard, Vallejo, California . 
February.

No - all potential 
risk drivers at or 
below ambient 

concentrations in 
soil.

WMA Tidal 
Wetland Area
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Table 2
Ecological Risk Assessment Decision Summary Matrix

IR05, DP7S, and WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo, California

Screening Level
HQ > 1 (low TRV)

Screening Level
HQ > 1 (high TRV)

Baseline (Refined)
HQ > 1 (low TRV)

Baseline (Refined)
HQ > 1 (high TRV)

Potential Risk Drivers Potential Risk Drivers Potential Risk Drivers Potential Risk Drivers Yes/No Yes/No

Gray Fox Lead, nickel, zinc None None

Northern Harrier Copper, lead, zinc None Lead

Western Meadowlark
Chromium, copper, lead, nickel, 

silver, zinc, DDD, DDT, total 
DDT, dioxin

Chromium
Chromium, cooper, lead, nickel, 

DDT, total DDT, dioxin

Ornate Shrew
Barium, chromium, copper, lead, 
manganese, nickel, silver, zinc, 

dioxin
Silver

Chromium, cooper, lead, 
manganese, nickel, silver, zinc, 

dioxin

California Vole
Manganese, molybdenum, 

nickel, zinc
None Molybdenum, nickel

Subsurface Soil
(2 to 10 feet bgs)

Gray Fox Copper, lead, nickel, zinc None None None No No

Salt Marsh Harvest 
Mouse

Barium, molybdenum, zinc, 
dioxin

Barium, molybdenum, zinc, 
dioxin

Killdeer Barium, zinc Zinc
Mallard - Breeding Zinc

Mallard - Non-
Breeding

DDD, DDT

Great Blue Heron None

Salt Marsh Harvest 
Mouse

Barium, copper, lead, manganese 
molybdenum, nickel, selenium, 

tin, zinc, dioxin
Molybdenum

Barium, cooper, lead, 
manganese, molybdenum, nickel, 

selenium, dioxin
None

Killdeer
Barium, chromium, cooper, lead, 
manganese, nickel, zinc, dioxin

Chromium, manganese
Chromium, cooper, lead, 

manganese, nickel, zinc, dioxin
Chromium, manganese

Mallard - Breeding
 Chromium, copper, lead, 

manganese, nickel, zinc, DDD, 
DDT, total DDT

Chromium, manganese Lead

Mallard - Non-
Breeding

Lead, DDD, DDT, total DDT None Lead, total DDT

Great Blue Heron Chromium, lead, selenium Selenium Lead, selenium

None

None

None

None

No

Potential 
Risk from 
MEC and 

Radiological 
Items

Feasibility 
Study 

Required

IR05 Tidal 
Wetland Area

Surface Soil/Sediment
(0 to 2 feet bgs)

No
IR05/ DP7S 
Non-Tidal 

Wetland Area

IR05/ DP7S 
Upland Area

Surface Soil/Sediment
(0 to 2 feet bgs)

No

Exposure 
Area

Exposure Medium

No

Receptor

None

Chemical Risk to Ecological Receptors

No
Surface Soil

(0 to 2 feet bgs)

No
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Table 2
Ecological Risk Assessment Decision Summary Matrix

IR05, DP7S, and WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo, California

Screening Level
HQ > 1 (low TRV)

Screening Level
HQ > 1 (high TRV)

Baseline (Refined)
HQ > 1 (low TRV)

Baseline (Refined)
HQ > 1 (high TRV)

Potential Risk Drivers Potential Risk Drivers Potential Risk Drivers Potential Risk Drivers Yes/No Yes/No

Potential 
Risk from 
MEC and 

Radiological 
Items

Feasibility 
Study 

Required
Exposure 

Area
Exposure Medium Receptor

Chemical Risk to Ecological Receptors

Gray Fox
Copper, lead, nickel, selenium, 

vanadium, zinc
None Selenium

Northern Harrier Copper, lead, selenium, zinc Selenium Lead

Western Meadowlark
Chromium, copper, lead, nickel, 
selenium, vanadium, zinc, DDD, 

DDT, total DDT
Chromium, selenium, vanadium

Chromium, copper, lead, nickel, 
selenium, vanadium, DDD, 

DDT, total DDT

Ornate Shrew
Barium, chromium, copper, lead, 
manganese, nickel, selenium, tin, 

vanadium, zinc
Barium, selenium, vanadium

Barium, copper, lead, 
manganese, nickel, selenium, 

vanadium, zinc
Vanadium

California Vole
Barium, chromium, copper, 

molybdenum, nickel, selenium, 
vanadium

Nickel Nickel, selenium, vanadium None

Subsurface Soil
(2 to 10 feet bgs)

Gray Fox Lead, nickel, selenium None None None No No

Salt Marsh Harvest 
Mouse

Arsenic, barium, lead, 
manganese, molybdenum, nickel, 

selenium, DDD, DDT, total 
DDTs

Barium, molybdenum
Arsenic, barium, lead, 

manganese, molybdenum, nickel, 
selenium

Molybdenum

Killdeer
Arsenic, lead, manganese, 

molybdenum, nickel, zinc, DDD, 
DDT, total DDT

Lead, manganese, molybdenum, 
nickel, zinc,  DDD, DDT, total 

DDT

Mallard - Breeding
Lead, manganese, nickel, zinc, 

DDD, DDT, total DDT
Lead

Mallard - Non-
Breeding

Lead Lead

Great Blue Heron
Lead, selenium, DDD, DDT, 

total DDT
Lead, selenium

Notes: 

bgs        below ground surface DDT    dichlorodiphenyltrichloroethane HQ       Hazard Quotient

DDD     dichlorodiphenyldichloroethane TRV     Toxicity Reference Value MEC    munitions and explosives of concern

Source:  Weston Solutions, Inc. 2013. Revised Final Remedial Investigation Report Installation Restoration Site 05, Dredge Pond 7S and Western Magazine Area, Former Mare Island Naval Shipyard, Vallejo, California . February.

Soil in upland habitats collected at depths greater than 2 feet below ground surface are evaluated in the ERA to evaluate exposure by burrowing organisms. Of the upland receptors, only gray fox burrows. Burrowing is not 
plausible in saturated soil; therefore, only the 0 to 2-foot depth interval is evaluated in the wetland habitats.

No

None

None

No

Surface water exposure is expected to occur only within the tidal wetlands.  Surface water exposure was not evaluated in the ERA because no constituents were found above screening levels.

WMA 
Upland Area

None

WMA Tidal 
Wetland Area

No

No

Surface Soil/Sediment 
(0 to 2 feet bgs)

Surface Soil
(0 to 2 feet bgs)
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Table 3 
Comparison of Remedial Alternatives 

IR05, DP7S, and WMA Feasibility Study 
Former Mare Island Naval Shipyard, Vallejo, California 

1 of 1 

Criteria Analysis 
Alternative 1 

No Action 

Alternative 2 
Land Use Controls 

(Institutional Controls 
and Signage) 

Threshold Criteria 

Overall Protection of Human Health and the 
EnvironmentWill it protect people and the 
environment? Is it permanent? 

  

Compliance with ARARsDoes the alternative 
meet federal and state environmental laws, 
regulations, and requirements? 

  

Primary Balancing Criteria 

Long-term Effectiveness and PermanenceDo 
risks remain onsite? If so, are the controls adequate 
and reliable? 

  

Reduction of Toxicity, Mobility, or Volume through 
Treatment Note:  Not applicable since removal 
actions have already reduced the toxicity, mobility, 
and the volume of contamination. 

NA NA 

Short-term EffectivenessHow soon will risks be 
reduced? Are there short-term hazards to workers, 
residents, or the environment? 

  

ImplementabilityIs the alternative technically 
feasible? Are necessary goods and services 
(treatment equipment, space, etc.) available? 

  

CostBased on a total 30-year present worth 

Estimate CostTotal long-term (30-year) cost 
presented as total present worth (total costs in 
today’s dollars given assumed interest rate of 
1.9 percent). 

 

No Cost 

 

$144,088 

Modifying Criteria 

State AcceptanceDo state environmental agencies 
agree with the recommended alternative? 

To be determined following the public comment period 

Community AcceptanceWhat objections, 
modifications, or suggestions do the public offer 
during the public comment period? 

To be determined following the public comment period 

Notes: 
 Good 
 Poor 
ARARs applicable or relevant and appropriate requirements 
NA not applicable 
Recommended alternative is shaded.  
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§ section 

ARAR applicable or relevant and appropriate requirements 

bgs below ground surface 

Cal. California 
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Cal. Code Regs. California Code of Regulations 
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CERCLA Comprehensive Environmental Response, Compensation, and Liability 

Act 
C.F.R. Code of Federal Regulations 
ch. chapter 
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div. division 
DoD Department of Defense 
DON Department of the Navy 
DP7S Dredge Pond 7S 
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Fed. Reg. Federal Register 
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IR05 Installation Restoration Site 05 
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1. INTRODUCTION 

This appendix identifies and evaluates potential federal and State of California applicable or 

relevant and appropriate requirements (ARARs) from the universe of regulations, requirements, 

and guidance and sets forth the Department of the Navy (DON) determinations regarding those 

potential ARARs for the two response action alternatives retained for detailed analysis in this 

Feasibility Study (FS) Report.  

This evaluation includes an initial determination of whether the potential ARARs actually 

qualify as ARARs and a comparison for stringency between the federal and state regulations to 

identify the controlling ARARs. The identification of ARARs is an iterative process. The final 

determination of ARARs (no longer “potential” ARARs) will be made by the DON in the record 

of decision, after public review, as part of the response action selection process. 

1.1 SUMMARY OF CERCLA AND NCP REQUIREMENTS 

Section 121(d) of the Comprehensive Environmental Response, Compensation, and Liability Act 

of 1980 (CERCLA) 42 United States Code (42 U.S.C.) Section (§) 9621(d), as amended, states 

that remedial actions on CERCLA sites must attain (or the decision document must justify the 

waiver of) any federal or more stringent state environmental standards, requirements, criteria, or 

limitations that are determined to be legally applicable or relevant and appropriate. 

Applicable requirements are those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state 

law that specifically address circumstances at a CERCLA site. The requirement is applicable if 

the jurisdictional prerequisites of the standard show a direct correspondence when objectively 

compared to the conditions at the site. An applicable federal requirement is an ARAR. 

An applicable state requirement is an ARAR only if it is more stringent than federal ARARs. 

If the requirement is not legally applicable, then the requirement is evaluated to determine 

whether it is relevant and appropriate. Relevant and appropriate requirements are those cleanup 

standards, standards of control, and other substantive environmental protection requirements, 

criteria, or limitations promulgated under federal or state law that, while not applicable, address 

problems or situations similar to the circumstances of the proposed response action and are well 



 

Feasibility Study – IR05, DP7S, WMA (Appendix A) 
1-2

suited to the conditions of the site (U.S. Environmental Protection Agency [U.S. EPA], 1988a). 

A requirement must be determined to be both relevant and appropriate to be considered an 

ARAR. 

The criteria for determining relevance and appropriateness are listed in 40 Code of Federal 

Regulations (C.F.R.) § 300.400(g)(2) and include the following: 

 the purpose of both the requirement and the CERCLA action 

 the medium regulated or affected by the requirement and the medium contaminated or 

affected at the CERCLA site 

 the substances regulated by the requirement and the substances found at the CERCLA 

site 

 the actions or activities regulated by the requirement and the response action 

contemplated at the CERCLA site 

 any variances, waivers, or exemptions of the requirement and their availability for the 

circumstances at the CERCLA site 

 the type of place regulated and the type of place affected by the release or CERCLA 

action 

 the type and size of structure or facility regulated and the type and size of structure or 

facility affected by the release or proposed in the CERCLA action 

 any consideration of use or potential use of affected resources in the requirement and the 

use or potential use of the affected resources at the CERCLA site 

According to CERCLA ARARs guidance (U.S. EPA, 1988a), a requirement may be “applicable” 

or “relevant and appropriate,” but not both. ARARs must be identified on a site-specific basis 

and involve a two-part analysis:  first, a determination whether a given requirement is applicable; 

then, if it is not applicable, a determination whether it is both relevant and appropriate. It is 

important to explain that some regulations may be applicable or, if not applicable, may still be 

relevant and appropriate. When the analysis determines that a requirement is both relevant and 

appropriate, such a requirement must be complied with to the same degree as if it were 

applicable (U.S. EPA, 1988a). 
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Tables included in this appendix present each potential ARAR with an initial determination of 

ARAR status (i.e., applicable, relevant and appropriate, or not an ARAR). For the determination 

of relevance and appropriateness, the pertinent criteria were examined to determine whether the 

requirements addressed problems or situations sufficiently similar to the circumstances of the 

release or response action contemplated, and whether the requirement was well suited to the site. 

A negative determination of relevance and appropriateness indicates that the requirement did not 

meet the pertinent criteria. Negative determinations are documented in the tables and are 

discussed in the text for specific cases and where required to address the status of potential 

ARARs requested by the agencies. 

To qualify as a state ARAR under CERCLA and the National Oil and Hazardous Substances 

Pollution Contingency Plan (NCP), a state requirement must be: 

 a state law or regulation, 

 an environmental or facility siting law or regulation, 

 promulgated (of general applicability and legally enforceable), 

 substantive (not procedural or administrative), 

 more stringent than federal requirements, 

 identified in a timely manner, and 

 consistently applied. 

To constitute an ARAR, a requirement must be substantive. Therefore, only the substantive 

provisions of requirements identified as ARARs in this analysis are considered to be ARARs. 

Permits are considered to be procedural or administrative requirements. Provisions of generally 

relevant federal and state statutes and regulations that were determined to be procedural or 

nonenvironmental, including permit requirements, are not considered to be ARARs. CERCLA 

Section 121(e)(1), 42 U.S.C. § 9621(e)(1), states, “No Federal, State, or local permit shall be 

required for the portion of any removal or remedial action conducted entirely on-site, where such 

remedial action is selected and carried out in compliance with this section.” The term on-site is 

defined for purposes of this ARARs discussion as “the areal extent of contamination and all 

suitable areas in very close proximity to the contamination necessary for implementation of the 

response action” (40 C.F.R. § 300.5). 
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Nonpromulgated advisories or guidance issued by federal or state governments are not legally 

binding and do not have the status of ARARs. Such requirements may, however, be useful and 

are “to be considered” (TBC). TBC requirements (40 C.F.R. § 300.400[g][3]) complement 

ARARs but do not override them. They are useful for guiding decisions regarding cleanup levels 

or methodologies when regulatory standards are not available. 

Pursuant to U.S. EPA guidance (U.S. EPA 1988a), ARARs are generally divided into three 

categories:  chemical-, location-, and action-specific requirements. This classification was 

developed to aid in the identification of ARARs; some ARARs do not fall precisely into one 

group or another. ARARs are identified on a site-specific basis for remedial actions where 

CERCLA authority is the basis for cleanup. 

As the lead federal agency, the DON has primary responsibility for identifying federal ARARs at 

the former Mare Island Naval Shipyard (MINS). Potential federal ARARs identified for the 

Installation Restoration Site (IR05), Dredge Pond 7S (DP7S), and Western Magazine Area 

(WMA) sites FS are discussed in Section 1.2.2. Pursuant to the definition of the term on-site in 

40 C.F.R. §300.5, the on-station areas that are part of this action include the boundaries of IR05, 

DP7S, and WMA sites as shown on Figure 2 of the FS Report. Based on the nature and extent of 

contamination and results of the human health and ecological risk assessments, remedial 

alternatives are required to address the potential for future human receptors to be exposed to 

buried munitions at the IR05, DP7S, and WMA sites and radiological items at the two historical 

outfall locations in the WMA (Weston Solutions, Inc. [WESTON], 2013). Although radiological 

hazards were recommended for assessment in the FS, additional remedial actions are not 

required for this hazard as discussed in Section 2.1 of this FS Report. A groundwater beneficial 

use exception for municipal and domestic water supply was granted by the Water Board based 

on the high total dissolved solids values (RWQCB, 2011). Remedial alternatives are required for 

groundwater to prevent unauthorized use. Planned reuse for the sites includes recreational areas 

(public access) and wildlife preserve areas (limited public access) as detailed in the Mare Island 

Specific Plan (City of Vallejo, 2008). Figure 5 of the FS Report provides the reuse area 

designations. ARARs analysis in this appendix has been conducted in support of two remedial 

alternatives, no action and institutional controls. 
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Identification of potential state ARARs was initiated through DON request to the California 

Environmental Protection Agency, Department of Toxic Substances Control (DTSC) on 

May 9, 2011. This action is described in more detail in Section 1.2.3. 

1.2 METHODOLOGY DESCRIPTION 

The process of identifying and evaluating potential federal and state ARARs is described below. 

1.2.1 General 

As the lead federal agency, the DON has primary responsibility for identification of potential 

ARARs for the IR05, DP7S, and WMA sites. In preparing this ARARs analysis, the DON 

undertook the following measures, consistent with CERCLA and the NCP: 

 Identified federal ARARs for each response action alternative addressed in this 

FS Report, taking into account site-specific information for the IR05, DP7S, and WMA 

sites 

 Reviewed potential ARARs identified by the state to determine whether they satisfy 

CERCLA and NCP criteria that must be met in order to constitute state ARARs 

 Evaluated and compared federal ARARs and their state counterparts to determine 

whether state ARARs are more stringent than the federal ARARs or are in addition to the 

federally required actions 

 Reached a conclusion as to which federal and state ARARs are the most stringent and/or 

“controlling” ARARs for each alternative 

As discussed in Section 2.2 of this FS Report, the remedial action objective for soil/sediment is 

to control direct exposure and protect future human receptors from the low residual risk posed by 

potential buried munitions. The remedial action objective for groundwater is to prevent 

unauthorized use. Remedial action alternatives provided in the streamlined FS Report and for 

which ARARs analysis is presented in this appendix are as follows: 

 Alternative 1—no action 

 Alternative 2—institutional controls 
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1.2.2 Identifying and Evaluating Federal ARARs 

The DON is responsible for identifying federal ARARs as the lead federal agency under 

CERCLA and the NCP. The final determination of federal ARARs will be made when the DON 

issues the record of decision. The federal government implements a number of federal 

environmental statutes that are the source of potential federal ARARs, either in the form of the 

statutes or regulations promulgated thereunder. Examples include the Resource Conservation and 

Recovery Act (RCRA), the Clean Water Act (CWA), the Safe Drinking Water Act, the Toxic 

Substances Control Act, and their implementing regulations. See NCP preamble at 55 Federal 

Register (Fed. Reg.) 8764–8765 (1990) for a more complete listing. 

The DON reviewed the proposed response action and alternatives against all potential federal 

ARARs, including but not limited to those set forth at 55 Fed. Reg. 8764–8765 (1990), in order 

to determine whether they were applicable or relevant and appropriate using the CERCLA and 

NCP criteria and procedures for ARARs identification by lead federal agencies. 

1.2.3 Identifying and Evaluating State ARARs 

The process of identifying and evaluating potential state ARARs by the state and the DON is 

described in this section.  

1.2.3.1 Solicitation of State ARARs Under NCP 

U.S. EPA guidance recommends that the lead federal agency consult with the state when 

identifying state ARARs for response actions (U.S. EPA, 1988b). In essence, the CERCLA/NCP 

requirements at 40 C.F.R. § 300.515 for response actions provide that the lead federal agency 

request that the state identify chemical- and location-specific state ARARs upon completion of 

site characterization. The requirements also provide that the lead federal agency request 

identification of all categories of state ARARs (chemical-, location-, and action-specific) upon 

completion of identification of remedial alternatives for detailed analysis. The state must respond 

within 30 days of receipt of the lead federal agency requests. The remainder of this section 

documents the DON’s efforts to date to identify and evaluate state ARARs. 
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The DON followed the process set forth in 40 C.F.R. § 300.515 and Section 6.2 of the Federal 

Facility Site Remediation Agreement for remedial actions in seeking state assistance with 

identification of chemical-, location-, and action-specific state ARARs. 

Chronology of Efforts to Identify State ARARs 

The following chronology summarizes the DON’s efforts to obtain state assistance with 

identification of state ARARs for the response action at the IR05, DP7S, and WMA sites. 

Key correspondence between the DON and the state agencies relating to this effort has been 

included in the Administrative Record for this FS Report. 

The DON formally requested state chemical-, location-, and action-specific ARARs for the IR05, 

DP7S, and WMA sites on May 9, 2011. The letter was addressed to the DTSC, with a copy to 

U.S. EPA and RWQCB, soliciting ARARs based on findings provided in the Final Remedial 

Investigation (RI) Report for IR05, DP7S, and WMA (WESTON, 2013). The DTSC was 

requested to coordinate responses from all state agencies. 

The ARARs analysis addressed in this appendix includes the potential federal and state ARARs 

provided by DTSC from the following agencies and departments: 

 Bay Conservation and Development Commission (correspondence to DTSC dated 

June 9, 2011) 

 California Department of Public Health (correspondence to DTSC dated June 20, 2011) 

 DTSC (correspondence to the DON dated July 12, 2011) 

The ARAR response letters from the State are provided in Attachment 1. 

1.3 OTHER GENERAL ISSUES 

General issues identified during the evaluation of ARARs for the IR05, DP7S, and WMA sites 

are discussed in the following sections. 
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1.3.1 General Approach to Requirements of the Federal Resource Conservation 

and Recovery Act 

RCRA is a federal statute passed in 1976 to meet four goals:  protection of human health and the 

environment, reduction of waste, conservation of energy and natural resources, and elimination 

of the generation of hazardous waste as expeditiously as possible. The Hazardous and Solid 

Waste Amendments of 1984 significantly expanded the scope of RCRA by adding new 

corrective action requirements, land disposal restrictions, and technical requirements. RCRA, as 

amended, contains several provisions that are potential ARARs for CERCLA sites. 

Substantive RCRA requirements are applicable to response actions on CERCLA sites if the 

waste is a RCRA hazardous waste, and either: 

 the waste was initially treated, stored, or disposed after the effective date of the particular 

RCRA requirement; or 

 the activity at the CERCLA site constitutes treatment, storage, or disposal as defined by 

RCRA (U.S. EPA, 1988a). 

The preamble to the NCP indicates that state regulations that are components of a federally 

authorized or delegated state program are generally considered federal requirements and 

potential federal ARARs for the purposes of ARARs analysis (55 Fed. Reg. 8666, 8742 [1990]). 

The State of California received approval for its base RCRA hazardous waste management 

program on 23 July 1992 (57 Fed. Reg. 32726 [1992]). The State of California “Environmental 

Health Standards for the Management of Hazardous Waste,” set forth in Title (tit.) 22 California 

Code of Regulations (Cal. Code Regs.), Division (div.) 4.5 (Cal. Code Regs. tit. 22, div. 4.5), 

were approved by U.S. EPA as a component of the federally authorized State of California 

RCRA program. On 26 September 2001, California received final authorization of its revised 

State Hazardous Waste Management Program from U.S. EPA (63 Fed. Reg. 49118 [2001]). 

The regulations of Cal. Code Regs. tit. 22, div. 4.5 are therefore a source of potential federal 

ARARs for CERCLA response actions. The exception is when a state regulation is “broader in 

scope” than the corresponding federal RCRA regulations. In that case, such regulations are not 
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considered part of the federally authorized program or potential federal ARARs. Instead, they are 

purely state law requirements and potential state ARARs. 

The U.S. EPA notice of 23 July 1992, approving the State of California RCRA program 

(57 Fed. Reg. 32726 [1992]), specifically indicated that the state regulations addressed certain 

non-RCRA, state-regulated hazardous wastes that fell outside the scope of federal RCRA 

requirements. Cal. Code Regs. tit. 22, div. 4.5 requirements would be potential state ARARs for 

such non-RCRA, state-regulated wastes. 

A key threshold question for the ARARs analysis is whether the contaminants at the IR05, 

DP7S, and WMA sites constitute federal hazardous waste as defined under RCRA and the state’s 

authorized program or qualify as non-RCRA, state-regulated hazardous waste. A discussion of 

waste characterization is included below. 

1.4 WASTE CHARACTERIZATION 

Selection of ARARs involves the characterization of wastes as described in the following 

sections. 

1.4.1 RCRA Hazardous Waste Determination 

Federal RCRA hazardous waste determination is necessary to determine whether a waste is 

subject to RCRA requirements at Cal. Code Regs. tit. 22, div. 4.5 and other state requirements at 

Cal. Code Regs. tit. 23, div. 3, Chapter (ch.) 15. The first step in the RCRA hazardous waste 

characterization process is to evaluate contaminated media at the site(s) and determine whether 

the contaminant constitutes a “listed” RCRA waste. The preamble to the NCP states that “. . . it 

is often necessary to know the origin of the waste to determine whether it is a listed waste and 

that, if such documentation is lacking, the lead agency may assume it is not a listed waste” 

(55 Fed. Reg. 8666, 8758 [1990]). 

This approach is confirmed in U.S. EPA guidance for CERCLA compliance with other laws 

(U.S. EPA, 1988a) as follows. 

To determine whether a waste is a listed waste under RCRA, it is often necessary to 
know the source. However, at many Superfund sites, no information exists on the source 
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of wastes. The lead agency should use available site information, manifests, storage 
records, and vouchers in an effort to ascertain the nature of these contaminants. When 
this documentation is not available, the lead agency may assume that the wastes are not 
listed RCRA hazardous wastes, unless further analysis or information becomes available 
that allows the lead agency to determine that the wastes are listed RCRA hazardous 
wastes. 

RCRA hazardous wastes that have been assigned U.S. EPA hazardous waste numbers (or codes) 

are listed in Cal. Code Regs. tit. 22, § 66261.30–66261.33. The lists include hazardous waste 

codes beginning with the letters “F,” “K,” “P,” and “U.” 

Knowledge of the exact source of a waste is required for source-specific listed wastes (K waste 

codes). Some knowledge of the nature or source of the waste is required even for listed wastes 

from nonspecific sources, such as spent solvents (F waste codes) or commercial chemical 

products (P and U waste codes). These listed RCRA hazardous wastes are restricted to 

commercially pure chemicals used in particular processes such as degreasing. 

P and U wastes cover only unused and unmixed commercial chemical products, particularly 

spilled or off-specification products (U.S. EPA, 1991a). Not every waste containing a P or U 

chemical is a hazardous waste. To determine whether a CERCLA investigation-derived waste 

contains a P or U waste, there must be direct evidence of product use. In particular, all the 

following criteria must be met. The chemicals must be: 

 discarded (as described in 40 C.F.R. § 261.2[a][2]), 

 either off-specification commercial products or a commercially sold grade, 

 not used (i.e., soil contaminated with spilled unused wastes is a P or U waste), and  

 the sole active ingredient in a formulation. 

Available historical information, manifests, and storage records were reviewed during the RI 

indicating that portions of the IR05, DP7S, and WMA sites were considered Solid Waste 

Management Units (SWMUs), including 79, 80, 81, 101, and 125. On June 27, 2003 the DTSC 

re-named the SWMUs per Federal Facility Site Remediation Agreement under California Health 

and Safety Code Section 25187 and 25355.5, dated July 15, 2002, between the DTSC and DON 

and modified the permit (DTSC, 2003). Under this action SWMUs 79, 80, 81, and 101 were 

designated within IR05 and SWMU 125 was designated within the IR05, DP7S, and WMA sites 
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as well as other areas on the south end of Mare Island. The IR05, DP7S, and WMA SWMU 

designations are shown on Figure 3 in the FS Report and described as follows: 

 SWMU 79—Concord Annex Circle Pit (round pit disposal area) 

 SWMU 80—Concord Annex Ordnance Disposal Area 

 SWMU 81—Concord Annex Storm Sewers 

 SWMU 101—Concord Annex Ordnance and Additional Sites 

 SWMU 125—South End of Island 

The Concord Annex Circle Pit or round pit disposal area (SWMU 79) was a known disposal area 

for construction debris and surplus ordnance beginning in the early 1950s. Investigations and 

remedial actions documented at SWMU 79 include the Initial Assessment Study (Ecology and 

Environment, Inc. [E&E], 1983), Verification Study (Richesin and Associates and Stearn, 

Conrad, and Schmidt Consulting Engineers, Inc. [Richesin/SCS], 1987), Phase I of the RI, Site 

Characterization Study (International Technology Corporation [IT], 1992), Phase II of the RI 

(PRC Environmental Management, Inc. [PRC], 1996), Unexploded Ordnance (UXO) Time-

Critical Removal Action (TCRA) (Supervisor of Shipbuilding, Conversion, and Repair, 

Portsmouth Virginia Environmental Detachment, Vallejo, California [SSPORTS], 1998), Data 

Gaps Sampling (WESTON, 2013), and IR05 TCRA (WESTON, 2011). Ordnance related 

material was removed from the round pit disposal area during the 1995-1997 UXO TCRA 

(SSPORTS, 1998a). An additional removal of soil to 6 feet below ground surface (bgs) was 

completed during the IR05 TCRA (WESTON, 2011).  

The Concord Annex Ordnance Disposal Area (SWMU 80) was an unlined disposal area located 

in the southwest corner or IR05. Ordnance and related items were disposed from the 1950s 

through the 1980s in this area of IR05 (E&E, 1983). Investigations documented at SWMU 80 

include the Initial Assessment Study (E&E, 1983), Verification Study (Richesin/SCS, 1987), 

Phase I of the RI, Site Characterization Study (IT, 1992), Phase II of the RI (PRC, 1996), and 

UXO TCRA (SSPORTS, 1998a). An excavation was completed to an average of 2 feet bgs in the 

Concord Annex Ordnance Disposal Area during the UXO TCRA (SSPORTS, 1998). 

Concord Annex Storm Sewers (SWMU 81) includes the two former storm water pipelines 

located in the northern portion of IR05. Investigations documented at SWMU 81 include the 
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Initial Assessment Study (E&E, 1983) and Verification Study (Richesin/SCS, 1987). 

As recommended during the Verification Study, an assessment and cleanup of the storm water 

pipelines was conducted and the pipeline sections were repaired in 1988. No further cleanup of 

the storm water pipeline was recommended (IT, 1988). Soil near the inactive storm water 

pipeline was further investigated during Phase II of the RI (PRC, 1996) and the Data Gaps 

Sampling (WESTON, 2013). Several areas on and adjacent to the former pipelines were 

excavated during the IR05 TCRA (WESTON, 2011). 

Concord Annex Ordnance and Additional Sites (SWMU 101) was designated as a potential 

SWMU to address ordnance disposal at additional areas within IR05. This SWMU was not 

designated at a specific location in IR05 therefore all investigations documented at IR05, 

including the Initial Assessment Study (E&E, 1983), Verification Study (Richesin/SCS, 1987), 

Phase I of the RI, Site Characterization Study (IT, 1992), Phase II of the RI (PRC, 1996), and 

Data Gaps Sampling (WESTON, 2013) are potentially applicable to SWMU 101. Results from 

these investigations have led to several excavated areas during the IR05 TCRA 

(WESTON, 2011) in the northern upland portion primarily used for munitions storage as well as 

the southern lowland areas which were used for ordnance burning, detonation, and disposal. 

Ordnance-related investigations and response actions at IR05 include the 1994 Surface Sweep 

and UXO SI (SSPORTS, 1997), UXO TCRA (SSPORTS, 1998a), and 2006-2010 Munitions 

Response Action (WESTON, 2010). Hundreds of munitions items have been recovered from 

IR05 during these actions. 

The South End of Island (SWMU 125) was included as a potential SWMU to address potential 

contamination from ordnance disposal that may have occurred in the south end of the Mare 

Island. SWMU 125 encompasses the entire south end of the island, including the entirety of 

Investigation Area F1, Installation Restoration Site 04, the South Shore Area, IR05, DP7S, and 

WMA. Potential exposure routes, targets, and the likelihood of a release of contaminants 

associated with ordnance storage and disposal in the portion of SWMU 125 within the IR05, 

DP7S, and WMA sites were investigated during the Initial Assessment Study at IR05 

(E&E, 1983) the IR05 Verification Study (Richesin/SCS, 1987), Phase I of the RI at IR05, Site 

Characterization Study (IT, 1992), Mare Island Ordnance Preliminary Assessment which 

included the WMA (PRC, 1995) Phase II of the RI at the IR05, DP7S and WMA sites 
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(PRC, 1996), Dredge Spoils Ponds Radiological Investigation (WESTON, 2001a), Onshore 

Ecological Risk Assessment at the IR05 and WMA sites (Tetra Tech EM Inc., 2002), Data Gaps 

Sampling at the IR05, DP7S, and WMA sites (WESTON, 2013) are potentially applicable to 

SWMU 125. Results from these investigations have led to several excavated areas during the 

during the IR05 TCRA (WESTON, 2011) in the northern upland portion primarily used for 

munitions storage as well as the southern lowland areas which were used for ordnance burning, 

detonation, and disposal. Ordnance-related investigations and response actions at the IR05, 

DP7S, and WMA sites include the 1990-1994 Emergency Response Actions at the WMA 

(MINS, 1996), 1994 Surface Sweep at IR05 (SSPORTS, 1997), 1995-1997 UXO SI at DP7S and 

the WMA (SSPORTS, 1997), 1995-1997 UXO TCRA at IR05 (SSPORTS, 1998a), 1997-1998 

UXO Intrusive Investigation at the WMA (SSPORTS, 1998b), 1998-2001 Dredge Spoils Ponds 

UXO Intrusive Investigation which included DP7S (WESTON, 2001b), and 2006-2010 

Munitions Response Action (WESTON, 2010). Hundreds of munitions items have been 

recovered from the IR05, DP7S, and WMA sites during these actions. 

Given the response actions documented at each of the SWMUs, the historical presence of these 

areas should not classify IR05, DP7S, or WMA soil or groundwater as RCRA-listed hazardous 

wastes.  

The second step in the RCRA hazardous waste characterization process is to evaluate potential 

hazardous characteristics of the waste. The evaluation of characteristic waste is described in 

U.S. EPA guidance as follows (U.S. EPA 1988a). 

Under certain circumstances, although no historical information exists about the waste, it 
may be possible to identify the waste as RCRA characteristic waste. This is important in 
the event that (1) remedial alternatives under consideration at the site involve on-site 
treatment, storage, or disposal, in which case RCRA may be triggered as discussed in this 
section; or (2) a remedial alternative involves off-site shipment. Since the generator 
(in this case, the agency or responsible party conducting the Superfund action) is 
responsible for determining whether the wastes exhibit any of these characteristics 
(defined in 40 C.F.R. § 261.21–261.24), testing may be required. The lead agency must 
use best professional judgment to determine, on a site-specific basis, if testing for 
hazardous characteristics is necessary. 

In determining whether to test for the toxicity characteristic using the extraction 
procedure toxicity test, it may be possible to assume that certain low concentrations of 
waste are not toxic. For example, if the total waste concentration in soil is 20 times or 
less the extraction procedure toxicity concentration, the waste cannot be characteristic 
hazardous waste. In such a case, RCRA requirements would not be applicable. In other 
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instances, where it appears that the substances may be characteristic hazardous waste 
(ignitable, corrosive, reactive, or extraction procedure toxic), testing should be 
performed. 

Hazardous waste characteristics, as defined in 40 C.F.R. § 261.21–261.24, are commonly 

referred to as ignitability, corrosivity, reactivity, and toxicity. California environmental health 

standards for the management of hazardous waste set forth in Cal. Code Regs. tit. 22, div. 4.5 

were approved by U.S. EPA as a component of the federally authorized California RCRA 

program. Therefore, the characterization of RCRA waste is based on the state requirements. 

The characteristics of ignitability, corrosivity, reactivity, and toxicity are defined in Cal. Code 

Regs. tit. 22, § 66261.21–66261.24. According to Cal. Code Regs. tit. 22, § 66261.24(a)(1)(A), 

“A waste that exhibits the characteristic of toxicity pursuant to subsection (a)(1) of this section 

has the EPA Hazardous Waste Number specified in Table I of this section which corresponds to 

the toxic contaminant causing it to be hazardous.” Table I assigns hazardous waste codes 

beginning with the letter “D” to wastes that exhibit the characteristic of toxicity; D waste codes 

are limited to “characteristic” hazardous wastes.  

According to Cal. Code Regs. tit. 22, § 66261.10, waste characteristics can be measured by an 

available standardized test method or be reasonably classified by generators of waste based on 

their knowledge of the waste, provided that the waste has already been reliably tested or there is 

documentation of chemicals used.  

The requirements at Cal. Code Regs. tit. 22, § 66261.24 list the toxic contaminant concentrations 

that determine the characteristic of toxicity. The concentration limits are in milligrams per liter 

(mg/L). These units are directly comparable to total concentrations in waste groundwater and 

surface water. For waste soils, these concentrations apply to the extract or leachate produced by 

the toxicity characteristic leaching procedure (TCLP). 

A waste is considered hazardous if the contaminants in the wastewater or in the soil TCLP 

extract equal or exceed the TCLP limits. TCLP testing is required only if total contaminant 

concentrations in soil equal or exceed 20 times the TCLP limits because TCLP uses a 

20-to-1 dilution for the extract (U.S. EPA, 1988a). 
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Military munitions have been recovered from the IR05, DP7S, and WMA sites. An unused 

military munition is considered a solid waste when abandoned, removed from storage for 

treatment and/or disposal or is deteriorated or damaged to the point that it is not serviceable. 

Military munitions recovered to date from the IR05, DP7S, and WMA sites have been classified 

as discarded military munitions, meaning they were either abandoned without proper disposal or 

removed from storage in a military magazine or other storage area for the purpose of disposal. 

Because these types of military munitions are considered RCRA hazardous waste, requirements 

at Cal. Code Regs. tit. 22, § 66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 

are considered applicable if munitions are encountered at the sites. 

1.4.2 California-Regulated, Non-RCRA Hazardous Waste 

A waste determined not to be a RCRA hazardous waste may still be considered a California-

regulated non-RCRA hazardous waste. The state’s RCRA program is broader in scope in its 

hazardous waste determination. Cal. Code Regs. tit. 22, § 66261.24(a)(2) lists the total threshold 

limit concentrations (TTLCs) and the soluble threshold limit concentrations (STLCs) for non-

RCRA hazardous waste. The state applies its own leaching procedure, the Waste Extraction Test 

(WET), which uses a different acid reagent and has a different dilution factor (tenfold). There are 

other state requirements that may be broader in scope than federal ARARs for identifying non-

RCRA wastes regulated by the state. These may be potential ARARs for wastes not covered 

under federal ARARs. See additional subsections of Cal. Code Regs. tit. 22, § 66261.24. A waste 

is considered hazardous if its total concentrations exceed the TTLCs or if the extract 

concentrations from the WET exceed the STLCs. A WET is required when the total 

concentrations exceed the STLC but are less than the TTLCs (Cal. Code Regs. tit. 22, div. 4.5, 

ch. 11, Appendix [app.] II [b]).  

Remedial alternatives considered at the IR05, DP7S, and WMA sites do not include removal or 

treatment of any media, thereby limiting the potential for waste generation to unearthed 

munitions items. As described above recovered military munitions from the sites are considered 

a RCRA hazardous waste to be managed under federal ARARs. California-regulated non-RCRA 

hazardous waste requirements are not applicable.  
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1.4.3 Other California Waste Classifications 

For waste discharged after 18 July 1997, solid waste classifications at Cal. Code Regs. tit. 27, 

§§ 20210, 20220, and 20230 are used to determine applicability of waste management 

requirements. These are summarized below. 

A “designated waste” under Cal. Code Regs. tit. 27, § 20210 is defined at Cal. Water Code 

§ 13173. Under Cal. Water Code § 13173, designated waste is hazardous waste that has been 

granted a variance from hazardous waste management requirements or nonhazardous waste that 

consists of or contains pollutants that, under ambient environmental conditions at a waste 

management unit, could be released in concentrations exceeding applicable water quality 

objectives (WQOs) or that could reasonably be expected to affect beneficial uses of the waters of 

the state. 

A “nonhazardous solid waste” under Cal. Code Regs. tit. 27, § 20220 is all putrescible and 

nonputrescible solid, semisolid, and liquid wastes, including garbage, trash, refuse, paper, 

rubbish, ashes, industrial wastes, demolition and construction wastes, abandoned vehicles and 

parts thereof, discarded home and industrial appliances, manure, vegetable or animal solid and 

semisolid wastes, and other discarded waste (whether of solid or semisolid consistency), 

provided that such wastes do not contain wastes that must be managed as hazardous wastes or 

wastes that contain soluble pollutants in concentrations that exceed applicable WQOs or could 

cause degradation of waters of the state. 

Under Cal. Code Regs. tit. 27, § 20230, inert waste is that subset of solid waste that does not 

contain hazardous waste or soluble pollutants at concentrations in excess of applicable WQOs 

and does not contain significant quantities of decomposable waste. 

Remedial alternatives considered at the IR05, DP7S, and WMA sites do not include removal or 

treatment of any media, thereby limiting the potential for waste generation to recovered 

munitions. As described above recovered military munitions from the sites are considered a 

RCRA hazardous waste to be managed under federal ARARs. California “designated waste”, 

“nonhazardous solid waste”, and inert waste requirements are not applicable.  
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2. CHEMICAL-SPECIFIC ARARS 

Chemical-specific ARARs are generally health- or risk-based numerical values or methodologies 

applied to site-specific conditions that result in the establishment of a cleanup level. Many 

potential ARARs associated with particular response alternatives (such as closure or discharge) 

can be characterized as action-specific but include numerical values or methodologies to 

establish them; therefore, they fit into both categories (chemical- and action-specific). 

To simplify the comparison of numerical values, most action-specific requirements that include 

numerical values are included in this chemical-specific section and, if repeated in the action-

specific section, the discussion refers back to this section. 

Results from the RI human health risk assessment and ecological risk assessment from all media 

indicate there are no human health risks from chemicals of potential concern or significant or 

immediate “incremental site-related” risk identified for the ecological receptors from chemicals 

of potential ecological concern. However, there remains the possibility of exposure to buried 

munitions at the IR05, DP7S, and WMA sites. A groundwater beneficial use exception for 

municipal and domestic water supply was granted by the Water Board based on the high total 

dissolved solids values (RWQCB, 2011). The RAO for groundwater is to prevent unauthorized 

use. This section presents the ARARs determination conclusions that address numerical values 

for groundwater, soil/sediment and a summary of the potential ARARs followed by a more 

detailed discussion of the ARARs for groundwater and soil/sediment. Potential federal and state 

chemical-specific ARARs are summarized in Table 1. 

2.1 SUMMARY OF ARARS CONCLUSIONS BY MEDIUM 

Remedial alternatives are required to protect future human receptors from the low residual risk 

posed by potential buried munitions and to prevent unauthorized use of groundwater; thereby 

limiting remedial alternatives to institutional controls. Because there are no chemicals of concern 

(COCs) or chemicals of ecological concern (COECs), remedial alternatives considered do not 

include removal or treatment of any media. Although there are no COCs or COECs or 

environmental media potentially affected by the remedial alternatives, there are potential 

groundwater and soil/sediment chemical-specific ARARs as discussed below. 
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2.1.1 Groundwater ARARs Conclusions 

There are no groundwater COCs. The substantive provisions of the following requirements are 

the most stringent of the potential federal and state chemical-specific ARARs for groundwater at 

the IR05, DP7S, and WMA sites.  

 State Water Resources Control Board (SWRCB) Res. 88-63 (SWRCB, 1988) establishing 

criteria to help RWQCBs identify potential sources of drinking water  

 Water Quality Control Plan (WCQP) for the San Francisco Bay Region (RWQCB, 2010) 

establishing WQOs, beneficial uses, and waste discharge limitations 

2.1.2 Soil/Sediment ARARs Conclusions 

Because discarded military munitions have been recovered and may remain buried at the IR05, 

DP7S, and WMA sites, the following requirements for soil/sediment are the most stringent of the 

potential federal and state chemical-specific ARARs:  

 Definition of RCRA hazardous waste found at Cal. Code Regs. tit. 22, § 66261.21, 

66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 

 Identification of hazardous waste munitions and treatment and storage requirements for 

hazardous waste munitions found at 40 C.F.R. part 266, subpart M 

2.2 DETAILED DISCUSSION OF ARARS BY MEDIUM 

The following sections provide a detailed discussion of federal and state ARARs by medium. 

2.2.1 Groundwater ARARs 

Typically, three water-bearing zones have been identified at Mare Island. These include the 

shallow water-bearing zone (SWBZ), intermediate water-bearing zone (IWBZ), and the deep 

water-bearing zone (DWBZ). The SWBZ includes both artificial fill and naturally deposited 

materials that intersect the water table. The IWBZ and DWBZ correlate to the intermediate and 

lower sands, respectively, and are separated by a silty clay layer when both are present.  
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The SWBZ at IR05 includes both coarse-grained fill materials and fine-grained fill and native 

materials at IR05. The directional flow components have varied from one season to the next; 

however, the SWBZ generally flows from DP7S through IR05 toward the Carquinez Strait in an 

easterly direction. Groundwater within the WMA has not been measured, however it is assumed 

that groundwater from the upland area located to the east of the low lying tidal mudflats to the 

west and eventually the San Pablo Bay. Results of tidal studies indicate there is minimal tidal 

influence to the groundwater at IR05. The IWBZ is comprised of Late Pleistocene alluvium and 

is not present in IR05 and presumably not DP7S but pinches out into the WMA on the north east 

side. The DWBZ has not been directly measured at any of the sites. Information from cone 

penetrometer testing at IR05 indicates that the DWBZ was encountered approximately 50 to 

55 feet bgs. The DWBZ flows consistently in a west to northwesterly direction in areas 

surrounding the IR05, DP7S, and WMA sites. Therefore, it is assumed that groundwater in the 

DWBZ within the sites shares the same flow direction. Several chlorinated compound 

concentrations in the SWBZ were identified as potential risk drivers at IR05; however, using the 

most recent sample results from 2008, the calculations were below the risk levels. Manganese 

was identified as a potential risk driver in monitoring wells in IR05 as well as south of the 

WMA; however, during the last round of groundwater sampling in 2008 manganese was below 

the ambient level in all but one well. 

Based on the high total dissolved solids and hydraulic conductivity values, as well as limited 

yields from the SWBZ, the DON requested a groundwater beneficial use exception for municipal 

and domestic supply at the IR05, DP7S, and WMA sites on October 27, 2011 (DON, 2011). 

Concurrence with the request was received from the Water Board on December 12, 2011 

(RWQCB, 2011). The following discussion is provided to describe the potential federal 

groundwater ARARs as well as the status of both federal and state potential groundwater ARARs 

identified by the agencies. 

2.2.1.1 Federal 

Under the Safe Drinking Water Act and RCRA, a significant issue in identifying ARARs for 

groundwater is whether the groundwater at the site can be classified as a source of drinking 

water. The U.S. EPA groundwater policy is set forth in the preamble to the NCP (55 Fed. Reg. 

8666, 8752–8756 [1990]). This policy uses the protocols in the U.S. EPA Guidelines for 
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Groundwater Classification Under the EPA Groundwater Protection Strategy (U.S. EPA, 1986). 

Under this policy, groundwater is classified in one of three categories (Class I, II, or III), on the 

basis of ecological importance, its ability to be replaced, and vulnerability. Class I groundwater 

is irreplaceable groundwater currently used by a substantial population or groundwater that 

supports a vital habitat. Class II consists of groundwater currently used or that might be used as a 

source of drinking water in the future. Class III groundwater is groundwater that cannot be used 

for drinking water because of its poor quality (e.g., high salinity or widespread, naturally 

occurring contamination) or insufficient quantity. The U.S. EPA guidelines define Class III 

groundwater as groundwater with total dissolved solids concentrations over 10,000 mg/L and a 

yield of less than 150 gallons per day (U.S. EPA, 1986). Class III groundwater can also be 

classified based on economic or technological treatability tests as well as quality or quantity.  

Based on an overall average total dissolved solids concentration of 23,140 mg/L as well as the 

limited extent and yield of the SWBZ where encountered at the IR05, DP7S, and WMA sites, the 

SWBZ has been determined to be Class III. As discussed above, the Water Board has concurred 

with the municipal and domestic water supply beneficial use exception for the SWBZ at the 

IR05, DP7S, and WMA sites (RWQCB, 2011).  

RCRA Hazardous Waste 

The federal RCRA requirements at 40 C.F.R. pt. 261 do not apply in California because the state 

RCRA program is authorized. The authorized state RCRA requirements are therefore considered 

potential federal ARARs (Section 1.3.1). The applicability of RCRA requirements depends on 

whether the waste is a RCRA hazardous waste; whether the waste was initially treated, stored, or 

disposed after the effective date of the particular RCRA requirement; and whether the activity at 

the site constitutes treatment, storage, or disposal as defined by RCRA. However, RCRA 

requirements may be relevant and appropriate even if they are not applicable. Examples include 

activities that are similar to those defined as RCRA treatment, storage, or disposal for waste that 

is similar to RCRA hazardous waste. 

The determination of whether a waste is a RCRA hazardous waste can be made by comparing 

the site waste to the definition of RCRA hazardous waste. The RCRA requirements at Cal. Code 

Regs. tit. 22, § 66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 are potential 
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ARARs because they define RCRA hazardous waste. A waste can meet the definition of 

hazardous waste if it has the toxicity characteristic of hazardous waste. This determination is 

made by using the TCLP. The maximum concentrations allowable for the TCLP listed in Cal. 

Code Regs. tit. 22, § 66261.24(a)(1)(B) are potential federal ARARs for determining whether the 

site has hazardous waste. If the site waste has concentrations exceeding these values, it is 

determined to be a characteristic RCRA hazardous waste (Section 1.4.1).  

Because remedial alternatives considered do not include groundwater cleanup, the substantive 

requirements at Cal. Code Regs. tit. 22, § 66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), 

and 66261.100 are not potential ARARs for groundwater at the IR05, DP7S, and WMA sites. 

Water Quality Standards 

On 22 December 1992, U.S. EPA promulgated federal water quality standards under the 

authority of the federal CWA Section 303(c)(2)(B), 33 U.S.C. ch. 26, § 1313(c)(2)(B), in order 

to establish water quality standards required by the CWA where the State of California and other 

states had failed to do so (57 Fed. Reg. 60848 [1992]). These standards have been amended over 

the years in the Federal Register including amendments of the National Toxics Rule (60 Fed. 

Reg. 22228 [1995]). These water quality standards, as amended, are codified at 40 C.F.R. 

§ 131.36. 

U.S. EPA promulgated a rule on 18 May 2000 to fill a gap in California’s water quality 

standards. The gap was created in 1994 when a state court overturned the state’s WQCPs that 

contained water quality criteria for priority toxic pollutants. The rule, commonly called the 

California Toxics Rule, is codified at 40 C.F.R. § 131.38. These federal criteria are legally 

applicable in the State of California for inland surface waters and enclosed bays and estuaries for 

all purposes and programs under the CWA. 

The water quality standards contained in 40 C.F.R. § 131.36 and 131.38 are potential applicable 

federal ARARs for groundwater cleanup response actions that discharge to surface water. 

Because remedial alternatives considered do not include groundwater cleanup, the substantive 

requirements at 40 C.F.R. § 131.36, 131.37, and 131.38 are therefore not potential ARARs for 

the IR05, DP7S, and WMA sites.  
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2.2.1.2 State 

Although the state has identified potential ARARs for groundwater cleanup at the site, remedial 

actions proposed at the IR05, DP7S, and WMA sites do not involve groundwater cleanup. 

The following discussion is provided to describe the status of the following state ARARs 

identified by the agencies. 

SWRCB Res. 88-63, Adoption of Policy Entitled “Sources of Drinking Water” 

SWRCB Res. 88-63 establishes criteria to help RWQCBs identify potential sources of drinking 

water (SWRCB, 1988). According to this resolution, all groundwater in California is considered 

suitable or potentially suitable for domestic or municipal freshwater supply except in cases 

where any one of the following water quality and production criteria is met. 

 TDS exceed 3,000 mg/L (or electrical conductivity is greater than 5,000 micromhos per 

centimeter) and the RWQCB does not reasonably expect the groundwater to supply a 

public drinking water system. 

 Groundwater is contaminated, either by natural processes or by human activity unrelated 

to a specific pollution incident, and cannot reasonably be treated for domestic use either 

by best management practices or best economically available treatment practices. 

 The groundwater does not provide sufficient water to supply a single well capable of 

producing an average sustained yield of 200 gallons per day. 

As discussed in Section 2.2.1, the Water Board has concurred with the exception to the 

municipal and domestic water supply beneficial use of the SWBZ at the IR05, DP7S, and WMA 

sites (RWQCB, 2011). 

Comprehensive Water Quality Control Plan for San Francisco Bay Region (Basin 

Plan) 

The DON accepts the substantive provisions in Chapters 2 through 4 of the Basin Plan for the 

San Francisco Bay Region (RWQCB, 2010) including beneficial use, WQOs, and waste 

discharge requirements (WDRs) as relevant and appropriate.  
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The Basin Plan for the San Francisco Bay was prepared and implemented by the RWQCB San 

Francisco Bay to protect and enhance the quality of the waters in the San Francisco Bay. 

The Basin Plan establishes location-specific beneficial uses and WQOs for the surface water and 

groundwater of the region and is the basis of the RWQCB San Francisco Bay regulatory 

programs. The Basin Plan includes both numeric and narrative WQOs for specific groundwater 

subbasins. The WQOs are intended to protect the beneficial uses of the waters of the region and 

to prevent nuisance. 

Beneficial use and reuse of water are key aspects of the Basin Plan for the San Francisco Bay 

Region. The former MINS is located in the San Pablo Basin. The San Pablo Basin has the 

following existing potential beneficial use designations (RWQCB, 2010): 

 Ocean, commercial, and sport fishing 

 Estuarine habitat 

 Industrial service supply 

 Fish migration 

 Navigation 

 Preservation of rare and endangered species 

 Water contact recreation 

 Noncontact water recreation 

 Shellfish harvesting 

 Fish spawning 

 Wildlife habitat 

Groundwater at the sites is considered to have low potential value as an industrial service supply 

because of low well yields and limited sustainable resources. Based on total dissolved solids 

measurements of adjacent surface water bodies to the former MINS, they can be classified as 

saline or brackish and not freshwater. In addition, groundwater at the sites does not provide a 

beneficial use as a freshwater replenishment source (WESTON, 2012). A remedial alternative for 

groundwater is required to prevent unauthorized use only.  
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Porter-Cologne Water Quality Control Act 

The Porter-Cologne Water Quality Control Act (Porter-Cologne Act) became Division 7 of the 

California Water Code in 1969. The Porter-Cologne Act requires each regional board to 

formulate and adopt basin plans for all areas within the region (Cal. Water Code § 13240). It also 

requires each regional board to establish WQOs that will protect the beneficial uses of the water 

basin (Cal. Water Code § 13241) and to prescribe WDRs that would implement the basin plan 

for any discharge of waste to the waters of the state (Cal. Water Code § 13263[a]). 

Other sections of the Porter-Cologne Act include Cal. Water Code § 13243, which allows 

regional boards to specify conditions or areas where waste discharge is not permitted. Cal. Water 

Code § 13269 provides the boards’ authority for waivers for reports or compliance with 

requirements as long as it is not against the public interest. Cal. Water Code § 13360 specifies 

circumstances for regional boards to order compliance in a specific manner. 

Substantive provisions of Cal Water Code §§ 13241, 13243, 13263(a), 13269, and 13360 of the 

Porter-Cologne Act as enabling legislation as implemented through the beneficial uses, WQOs, 

WDRs, promulgated policies of the WQCP for the San Francisco Bay Region, and SWRCB Res. 

68-16 are not relevant and appropriate for groundwater which has no beneficial use and does not 

require remediation. Land-use controls will serve to further protect from any unauthorized 

intrusive actions affecting media at the IR05, DP7S, and the WMA sites. 

Cal. Water Code § 13304 sets forth enforcement authority and an enforcement process (orders 

issued by the state) and is procedural in nature. It does not constitute an ARAR because it does 

not itself establish or contain substantive environmental “standards, requirements, criteria, or 

limitations” (CERCLA Section 121 [42 U.S.C. § 9621]) and is not in itself directive in intent. 

Through its enforcement authority and procedures, substantive state environmental standards 

set forth in other statutes, regulations, plans, and orders are enforced. In addition, Cal. Water 

Code § 13304 is no more stringent than the substantive requirements of the potential state 

ARARs identified in the above paragraphs or potential federal ARARs for groundwater which 

does not require remediation. 
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SWRCB Res. 92-49 and 68-16 

SWRCB Res. 92-49 (as amended on 21 April 1994 and 02 October 1996) is titled Policies and 

Procedures for Investigation and Cleanup and Abatement of Discharges Under Cal. Water Code 

§ 13304. This resolution contains policies and procedures for the regional boards that apply to all 

investigations and cleanup and abatement activities for all types of discharges subject to Cal. 

Water Code § 13304. 

SWRCB Res. 68-16, Statement of Policy With Respect to Maintaining High Quality of Waters in 

California, establishes the policy that high-quality waters of the state “shall be maintained to the 

maximum extent possible” consistent with the “maximum benefit to the people of the state.” 

It provides that whenever the existing quality of water is better than the required applicable water 

quality policies, such existing high-quality water will be maintained until it has been 

demonstrated to the state that any change will be consistent with maximum benefit to the people 

of the state, will not unreasonably affect present and anticipated beneficial use of such water, and 

will not result in water quality less than that prescribed in the policies. It also states that any 

activity that produces or may produce a waste or increased volume or concentration of waste and 

that discharges or proposes to discharge to existing high-quality waters will be required to meet 

waste discharge requirements that will result in the best practicable treatment or control of the 

discharge necessary to assure that a) pollution or a nuisance will not occur and b) the highest 

water quality consistent with maximum benefit to the people of the state will be maintained 

(SWRCB, 1968). 

Cleanup to below background water quality conditions is not required by the SWRCB under the 

Porter-Cologne Act. SWRCB Res. 92-49 II.F.1 (SWRCB, 1992) provides that regional boards 

may require cleanup and abatement to “conform to the provisions of the Resolution No. 68-16 of 

the State Water Board, and the Water Quality Control Plans of the State and Regional Water 

Quality Control Boards, provided that under no circumstances shall these provisions be 

interpreted to require cleanup and abatement which achieves water quality conditions that are 

better than background conditions.” 

DON’s Position Regarding SWRCB Res. 92-49 and 68-16—The DON recognizes that the key 

substantive requirements of Cal. Code Regs. tit. 22, § 66264.94 (and the identical requirements 
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of Cal. Code Regs tit. 23, § 2550.4 and Section III.G of SWRCB Res. 92-49) require cleanup to 

background levels of constituents unless such restoration proves to be technologically or 

economically infeasible and an alternative cleanup level of constituents will not pose a 

substantial present or potential hazard to human health or the environment. In addition, the DON 

recognizes that these provisions are more stringent than corresponding provisions of 40 C.F.R. 

§ 264.94 and, although they are federally enforceable via the RCRA program authorization, they 

are also independently based on state law to the extent that they are more stringent than the 

federal regulations. 

The DON has also determined that SWRCB Res. 68-16 is not a chemical-specific ARAR for 

determining response action goals. However, SWRCB Res. 68-16 is a potential action-specific 

ARAR for regulating new discharges, such as treated groundwater, into the aquifer. The DON has 

determined that further migration of groundwater or surface water is not a discharge governed by 

the language in Res. 68-16. More specifically, the language of SWRCB Res. 68-16 indicates that it 

is prospective in intent, applying to new discharges in order to maintain existing high-quality 

waters. It is not intended to apply to restoration of waters that are already degraded. 

The DON’s position is that SWRCB Res. 92-49 and 68-16 and Cal. Code Regs. tit. 23, § 2550.4 

do not constitute chemical-specific ARARs for this remedial action because they are state 

requirements and are not more stringent than federal ARAR provisions of Cal. Code Regs. 

tit. 22, § 66264.94. The NCP set forth in 40 C.F.R. § 300.400(g)(4) provides that only state 

standards more stringent than federal standards may be ARARs (see also CERCLA 

Section 121(d)(2)(A)(ii) [42 U.S.C. § 9621(d)(2)(A)(ii)]). 

Results of the human health and ecological risk assessments indicate that remedial alternatives 

are required only to protect future human receptors from potential buried munitions. There are no 

COCs or COECs at the IR05, DP7S, and WMA sites. 

State of California’s Position Regarding SWRCB Res. 92-49 and 68-16—The state does not 

agree with the DON determination that SWRCB Res. 92-49 and 68-16 and certain provisions at 

Cal. Code Regs. tit. 23, div. 3, ch. 15 are not ARARs for this response action. Whereas the DON 

and the State of California have not agreed on whether SWRCB Res. 92-49 and 68-16 and 
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Cal. Code Regs. tit. 23, § 2550.4 are ARARs for this response action, this FS Report documents 

each party’s position on the resolutions but does not attempt to resolve the issue. 

Cal. Code Regs. tit. 27, div. 2, subdiv. 1, §§ 20380(a), 20400(a), (c), (d), (e), and (g) 

The DON has reviewed the provisions of Cal. Code Regs. tit. 27, §§ 20380(a) and 20400(a), (c), 

(d), (e), and (g). These sections address the concentration limits for monitoring at waste 

management units (WMUs) for other than hazardous wastes. The DON has determined that these 

provisions are identical to those found in Cal. Code Regs. tit. 22, § 66264.94(d)(1), (2), and (4), 

and (e)(1) and (2). As discussed in Section 1.4.1, SWMUs previously identified at the IR05, 

DP7S, and WMA sites have been addressed during previous investigations and removal actions; 

therefore, requirements at Cal. Code Regs. tit. 27, §§ 20380(a), 20400(a), (c), (d), (e) and (g); 

and Cal. Code Regs. tit. 22, § 66264.94(d)(1), (2), and (4), and (e)(1) and (2) are not applicable.  

Cal. Code Regs. tit. 23, div. 3, ch. 15, § 2550(a), 2550.4(d), (e), and (f) 

The Cal. Code Regs. tit. 23, div. 3, ch. 15 regulations address hazardous waste discharges to 

land. Other waste classifications are addressed under Cal. Code Regs. tit. 27, div. 2, subdiv. 1. 

Cal. Code Regs. tit. 23, § 2550(a) addresses the general applicability of other technical standards 

in Chapter 15 and it does not contain standards itself. Therefore, Cal. Code Regs. tit. 23, 

§ 2550(a) is not an ARAR. Cal. Code Regs. tit. 23, § 2550.4(d), (e), and (f) address 

concentration limits for monitoring and cleanup programs at hazardous WMUs. The DON has 

determined that the requirements contained in these sections are identical to those found in Cal. 

Code Regs. tit. 22, § 66264.94(d)(1), (2), and (4), and (e)(1) and (2). As discussed in 

Section 1.4.1, SWMUs previously identified at the IR05, DP7S, and WMA sites have been 

addressed during previous investigations and removal actions; therefore, requirements at Cal. 

Code Regs. tit. 23, div. 3, ch. 15 § 2550(a), 2550.4(d), (e), and (f); and Cal. Code Regs. tit. 22, 

§ 66264.94(d)(1), (2), and (4), and (e)(1) and (2) are not applicable.  

Safe Drinking Water and Toxic Enforcement Act of 1986 

The DON has performed a thorough evaluation of the Safe Drinking Water and Toxic 

Enforcement Act of 1986 (Proposition 65) and the regulations implementing it (Cal. Code Regs. 

tit. 22, §§ 12000–14000) and has determined that the act is not an ARAR for the IR05, DP7S, 

and WMA sites for the following reasons. 
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This statute is expressly not directly applicable to the federal government. The definition of 

covered “person” in Cal. Health & Safety Code § 25249.11(a) does not include governmental 

entities, including the federal government. See also the definition of “person in the course of 

doing business” at Cal. Health & Safety Code § 25249.11(b). 

Setting aside the lack of direct applicability noted above, Cal. Code Regs. tit. 22, § 12701(a) 

clearly allows the DON to use discharge standards other than those presented in the regulation. 

This paragraph states, “Nothing in this Article shall preclude a person from using evidence, 

standards, risk assessment methodologies, principles, assumptions or levels not described in this 

Article to establish that a level of exposure to a listed chemical poses no significant risk.” 

The DON has performed a risk assessment meeting the requirements of Cal. Code Regs. tit. 22, 

§ 12721, and has determined that neither removal nor treatment alternatives are required for any 

media.  

The DON identification of an alternative standard is also supported by Proposition 65 regulations 

at Cal. Code Regs. tit. 22, § 12703(b) that state: 

For chemicals assessed in accordance with this section, the risk level which represents no 
significant risk shall be one which is calculated to result in one excess case of cancer in 
an exposed population of 100,000, assuming lifetime exposure at the level in question, 
except where sound considerations of public health support an alternative level, as for 
example, where a clean-up and resulting discharge ordered and supervised by an 
appropriate governmental agency or court of competent jurisdiction [emphasis 
added]. 

As the lead agency for the site, the DON clearly can select health-based standards using other 

standards and considerations that are protective of human health and the environment. 

RCRA Requirements 

State RCRA requirements included within the U.S. EPA-authorized RCRA program for 

California are considered to be potential federal ARARs and are discussed in the previous 

section. The exception is when a state regulation is “broader in scope” than the corresponding 

federal RCRA regulations. In that case, such regulations are not considered part of the federally 

authorized program or potential federal ARARs. Instead, they are purely state law requirements 

and potential state ARARs.  
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State requirements such as the non-RCRA, state-regulated hazardous waste requirements may be 

potential state ARARs because they are not within the scope of the federal ARARs 

(57 Fed. Reg. 60848). The Cal. Code Regs. tit. 22, div. 4.5 requirements that are part of the state-

approved RCRA program would be potential state ARARs for non-RCRA, state-regulated 

hazardous wastes. Remedial alternatives do not include the remediation of groundwater therefore 

the non-RCRA, state-regulated hazardous waste requirements are not considered potential state 

ARARs. 

Screening for Environmental Concerns at Sites with Contaminated Soil and 

Groundwater 

Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater 

(RWQCB, 2008) provides lookup tables of conservative Environmental Screening Levels for 

chemicals commonly found at sites with contaminated soil and groundwater, including a 

description of how they were developed. Nonpromulgated advisories or guidance issued by 

federal or state governments are not legally binding and do not have the status of ARARs. 

Results of the ecological risk assessment indicate there are no COECs in soil. In addition, the 

potential pathway for ecological receptors to groundwater is incomplete. 

Compilation of Water Quality Goals 

The Compilation of Water Quality Goals includes an extensive compendium of numeric water 

quality thresholds from the literature for over 860 chemical constituents and water quality 

parameters. Nonpromulgated advisories or guidance issued by federal or state governments are 

not legally binding and do not have the status of ARARs. As discussed in Section 2.2.1, the 

Water Board has concurred with the municipal and domestic water supply beneficial use 

exception for the SWBZ at the IR05, DP7S, and WMA site (RWQCB, 2011). 

2.2.2 Soil/Sediment ARARs 

The key threshold question for soil ARARs is whether the wastes located at the IR05, DP7S, and 

WMA sites would be classified as hazardous waste. The soil/sediment may be classified as 

federal hazardous waste as defined by RCRA and the state-authorized program or as non-RCRA, 

state-regulated hazardous waste. As discussed in Section 1.4.1, military munitions have been 
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recovered from the sites. An unused military munition is considered a solid waste when 

abandoned, removed from storage for treatment and/or disposal or is deteriorated or damaged to 

the point that it is not serviceable. Military munitions recovered to date from the IR05, DP7S, 

and WMA sites have been classified as discarded military munitions, meaning they were either 

abandoned without proper disposal or removed from storage in a military magazine or other 

storage area for the purpose of disposal. Because military munitions from the sites are considered 

a RCRA hazardous waste, federal hazardous waste requirements will apply. 

2.2.2.1 Federal 

Federal requirements evaluated as potential ARARs for soil/sediment are discussed below. 

RCRA Hazardous Waste and Groundwater Protection Standards 

The federal RCRA requirements at 40 C.F.R. pt. 261 do not apply in California because the state 

RCRA program is authorized. The authorized state RCRA requirements are therefore considered 

potential federal ARARs (Section 1.3.1). The applicability of RCRA requirements depends on 

whether the waste is a RCRA hazardous waste; whether the waste was initially treated, stored, or 

disposed after the effective date of the particular RCRA requirement; and whether the activity at 

the site constitutes treatment, storage, or disposal as defined by RCRA. However, RCRA 

requirements may be relevant and appropriate even if they are not applicable. Examples include 

activities that are similar to the definition of RCRA treatment, storage, or disposal for waste that 

is similar to RCRA hazardous waste. 

Determination of whether a waste is a RCRA hazardous waste can be made by comparing site 

waste to the definition of RCRA hazardous waste. RCRA requirements at Cal. Code Regs. 

tit. 22, § 66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 are potential 

ARARs because they define RCRA hazardous waste. A waste can meet the definition of 

hazardous waste if it has the toxicity characteristic of hazardous waste. This determination is 

made by using the TCLP. The maximum concentrations allowable for the TCLP listed in 

§ 66261.24(a)(1)(B) are potential federal ARARs for determining whether hazardous waste is 

present at the site. If the site waste has concentrations exceeding these values, it is determined to 

be a characteristic RCRA hazardous waste (Section 1.4.1). As discussed above recovered 

military munitions are considered RCRA hazardous waste. Because military munitions have 



 

Feasibility Study – IR05, DP7S, WMA (Appendix A) 
2-15

been recovered from the IR05, DP7S, and WMA sites, RCRA requirements at Cal. Code Regs. 

tit. 22, § 66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 are potential 

ARARs because they define hazardous waste. 

The requirements at Cal. Code Regs. tit. 22, § 66264.94(a)(1), (a)(3), (c), (d), and (e) are 

potential federal ARARs for contamination in the vadose zone (i.e., the unsaturated zone). 

These sections set concentration limits for the unsaturated zone as well as for groundwater and 

surface water. These requirements are considered to be potential federal ARARs because they 

are part of the approved state RCRA program. However, as discussed in Section 1.4.1, SWMUs 

identified at the IR05, DP7S, and WMA sites have been addressed during previous investigations 

and removal actions; therefore requirements at Cal. Code Regs. tit. 22, § 66264.94(a)(1), (a)(3), 

(c), (d), and (e) are not potential ARARs. 

2.2.2.2 State 

State requirements evaluated as potential ARARs for soil/sediment are discussed below. 

RCRA Requirements 

State RCRA requirements included within the U.S. EPA-authorized RCRA program for 

California are considered to be potential federal ARARs and are discussed in Section 2.2.1. 

The exception is when a state regulation is broader in scope than the corresponding federal 

RCRA regulations. In that case, such regulations are not considered part of the federally 

authorized program or potential federal ARARs. Instead, they are purely state law requirements 

and potential state ARARs. 

State requirements such as the non-RCRA, state-regulated hazardous waste requirements may be 

potential state ARARs because they are not within the scope of the federal ARARs 

(57 Fed. Reg. 60848). The Cal. Code Regs. tit. 22, div. 4.5 requirements that are part of the state-

approved RCRA program would be potential state ARARs for non-RCRA, state-regulated 

hazardous wastes. Remedial alternatives considered at the IR05, DP7S, and WMA sites do not 

include the removal or treatment of any media thereby limiting the potential for waste generation 

to unearthed munitions items which are managed as RCRA hazardous waste under federal 

requirements. 
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SWRCB Res. 92-49 

State Water Resources Control Board Res. 92-49 (as amended on 21 April 1994 and 

02 October 1996) is titled Policies and Procedures for Investigation and Cleanup and Abatement 

of Discharges Under Cal. Water Code § 13304. This resolution contains policies and procedures 

for the regional boards that apply to all investigations and cleanup and abatement activities for 

all types of discharges subject to Cal. Water Code § 13304. 

As discussed in Section 2.2.1.2, the state does not agree with the DON as to the ARAR status. 

Because remedial alternatives considered at the IR05, DP7S, and WMA sites do not include 

removal or treatment of any media, policies and procedures for discharges are not applicable. 

Cal. Code Regs. tit. 23, div. 3, ch. 15 

The requirements at this section define a hazardous waste that is covered by the Chapter 15 

requirements. These are not more stringent than federal or state RCRA ARARs for identifying 

hazardous waste. Remedial alternatives considered at the IR05, DP7S, and WMA sites do not 

include the removal or treatment of any media thereby limiting the potential for waste generation 

to unearthed munitions items which are managed as RCRA hazardous waste under federal 

requirements. 

Section 2550.4 of Chapter 15 has also been identified by the state as a potential ARAR for soil 

cleanup levels for hazardous waste. This section is essentially the same as federal ARARs 

identified at Cal. Code Regs. tit. 22, § 66264.94(a)(1)(3), (c), (d), and (e) which is not applicable 

for the IR05, DP7S, and WMA sites as discussed in Section 2.2.2.1 above.  

Cal. Code Regs. tit. 27, div. 2, subdiv. 1 

Former Cal. Code Regs. tit. 23, div. 3, ch. 15 requirements that were repealed went into effect 

under Cal. Code Regs. tit. 27 on 18 July 1997. The following Cal. Code Regs. tit. 27 sections 

define waste characteristics for discharge of waste to land. These requirements may be applicable 

for soil left in place that was discharged after the effective date of the requirements. They are not 

potentially applicable to discharges before that date but may be relevant and appropriate. 

IR05 was used as an inert munitions storage and disposal area between 1947 and 1975. By 1953, 

the southeastern portion was established as an ordnance burning, detonation, and disposal area. 
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These areas of IR05 originally identified as SWMUs (Section 1.4.1) were addressed during 

previous investigations and removal actions. Although the potential to encounter buried 

munitions exists at the site, military munitions from the sites are considered a RCRA hazardous 

waste and managed under federal requirements. 

Cal. Code Regs. tit. 27, § 20230(a) defines inert waste as waste “that does not contain hazardous 

waste or soluble pollutants at concentrations in excess of applicable water quality objectives, and 

does not contain significant quantities of decomposable waste.” Cal. Code Regs. tit. 27, 

§ 20230(b) states, “inert wastes do not need to be discharged at classified waste management 

units.” Cal. Code Regs. tit. 27, § 20230(a) and (b) may be potential state ARARs for soil that 

meets the definition of inert waste. Remedial alternatives considered at the IR05, DP7S, and 

WMA sites do not include the removal or treatment of any media thereby limiting the potential 

for waste generation to unearthed munitions items from the sites which are managed as RCRA 

hazardous waste under federal requirements.  

Cal. Code Regs. tit. 27, §§ 20210 and 20220 are state definitions for designated waste and 

nonhazardous waste, respectively. These may be potential ARARs for soil that meets the 

definitions. These soil classifications determine state classification and siting requirements for 

discharging waste to land. Remedial alternatives considered at the IR05, DP7S, and WMA sites 

do not include the removal or treatment of any media thereby limiting the potential for waste 

generation to unearthed munitions items from the sites which are managed as RCRA hazardous 

waste under federal requirements.  

Standards for Protection Against Radiation 

Standards for Protection Against Radiation includes regulations found at 10 C.F.R. Part 20 

§ 20.1001 through 20.402 and Appendices A through G by reference. The regulations in this part 

establish standards for protection against ionizing radiation resulting from activities conducted 

under licenses issued by the Nuclear Regulatory Commission. The IR05, DP7S, and WMA are 

not licensed sites, the requirements provided in Standards for Protection Against Radiation are 

not applicable. 

Cal. Code Regs. tit. 17 § 30256 describes the California Department of Public Health process for 

decommissioning installations which may have been contaminated with radioactive material. It is 
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not “applicable” because the regulation by its express terms applies to facilities licensed by the 

state of California that are undergoing a license termination process. The regulation describes the 

process by which CDPH makes its decisions to terminate a specific license and is thus 

procedural rather than substantive. It is also not more stringent than risk-based cleanup levels 

because the standard requiring “reasonable effort to eliminate residual radioactive 

contamination” is by its terms flexible and cannot be assumed to require a more stringent 

cleanup than the selected CERCLA remedial action. Cal. Code Regs. tit. 17 § 30256(k) neither 

contains a numerical standard nor describes a narrative standard which would answer the 

question of whether (or what quantity of) radiological material can remain at a site. Without an 

identified objective standard, there can be no basis for asserting that the requirement is more 

stringent than CERCLA risk-based standards.  

In summary, the Navy has determined that the provisions of Cal. Code Regs. tit. 17 § 30256 do 

not constitute an ARAR because:  (1) they are not substantive requirements, (2) they are neither 

“applicable” nor “relevant and appropriate,” and (3) they have not been demonstrated by the 

State to be more stringent than risk-based cleanup levels. A State law or regulation must satisfy 

all of these criteria in order to meet CERCLA and NCP requirements for State ARARs and does 

not qualify as a State ARAR if any one of them is not satisfied.  

2.2.3 Unexploded Ordnance and Munitions ARARs 

Neither military munitions nor UXO is, as a class, designated as CERCLA hazardous substances. 

However, the DON has addressed munitions at the IR05, DP7S, and WMA sites through the 

CERCLA framework, which is consistent with the Department of Defense (DoD) policy. DoD’s 

Defense Environmental Restoration Program provides for cleanup of ordnance items formerly 

used at defense sites following the CERCLA process. Although it is not possible to ascertain that 

100 percent of the munitions items have been recovered from the IR05, DP7S, and WMA sites, 

results of the 2006 through 2010 munitions response action indicate the probability of coming 

into contact with munitions items at the site is extremely low. Munitions are not expected to be 

present on the surface because 100 percent of the accessible areas were visually inspected. 

Potential exposure to any remaining buried munitions would require intrusive activities.  
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2.2.3.1 Federal 

Military Munitions Rule 

Ammunition products produced or owned by the DoD are regulated under the Military 

Munitions Rule (62 Fed. Reg. 6621, 12 February 1997). The Military Munitions Rule identifies 

when conventional and chemical military munitions become a hazardous waste under RCRA. 

It also provides for safe storage and transport of such waste. Munitions are defined under 

40 C.F.R. § 260.10, and the definition includes items such as explosive rounds and small arms 

rounds. A military munition is classified as hazardous waste if it is either a listed waste or 

exhibits a hazardous characteristic. The DoD has tested small arms ammunition (less than 

.50 caliber) and these items were found to not exhibit a reactive characteristic with respect to 

40 C.F.R. § 261.23(a)(6). See Office of Solid Waste and Emergency Response Directives 

9442.1994 (06) (03 November 1994), 9443.1998 (07) (06 June 1988), and 9443.1984 (10) 

(30 November 1984). Munitions rounds of .50 caliber or greater may be reactive and the 

individual items may constitute a hazardous waste due to reactivity. Hazardous waste 

classification analysis of military munitions must also consider other hazardous waste 

characteristics such as toxicity and ignitability. 

The definition of solid waste in regards to OEW is further defined in 40 C.F.R. § 266.202. 

A military munition is not a solid waste when it is used for its intended purpose. An unused 

military munition is a solid waste when abandoned, removed from storage for treatment and/or 

disposal, or is deteriorated or damaged to the point that it is not serviceable. A used or fired 

military munition is a solid waste when transported off-site for disposal or if collected and 

disposed by burying or landfilling. A used or fired military munition is a solid waste if it lands 

off-range and is promptly rendered safe or retrieved. Military munitions recovered to date from 

the IR05, DP7S, and WMA sites have been classified as discarded military munitions, meaning 

they were either abandoned without proper disposal or removed from storage in a military 

magazine or other storage area for the purpose of disposal. Because these types of military 

munitions are considered RCRA hazardous waste, requirements at Cal. Code Regs. tit. 22, 

§ 66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 are considered applicable 

for waste management if munitions are encountered the sites. 
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The requirements for military munitions have been consolidated into 40 C.F.R. pt. 266, subpt. M 

with appropriate references to other requirements (such as treatment and disposal). 

These requirements are applicable because munitions recovered from the IR05, DP7S, and 

WMA sites are considered RCRA hazardous waste. The state has not yet adopted the federal 

RCRA Military Munitions Rule and continues to regulate ordnance items that meet the definition 

of “hazardous waste” under Cal. Code Regs. tit. 22 hazardous waste regulations. 

2.2.3.2 State 

RCRA Requirements 

State RCRA requirements included within the U.S. EPA-authorized RCRA program for 

California are considered to be potential federal ARARs and are discussed in the previous 

section. The exception is when a state regulation is “broader in scope” than the corresponding 

federal RCRA regulations. In that case, such regulations are not considered part of the federally 

authorized program or potential federal ARARs. Instead, they are purely state law requirements 

and potential state ARARs. 

State requirements such as the non-RCRA, state-regulated hazardous waste requirements may be 

potential state ARARs because they are not within the scope of the federal ARARs (57 Fed. Reg. 

60848). The Cal. Code Regs. tit. 22, div. 4.5 requirements that are part of the state-approved 

RCRA program would be potential state ARARs for non-RCRA, state-regulated hazardous 

wastes. Because military munitions from the sites are considered a RCRA hazardous waste 

federal requirements are applicable to their recovery. 
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3. LOCATION-SPECIFIC ARARS 

Potential location-specific ARARs are identified and discussed in this section. The discussions 

are presented based on various attributes of the site location, such as whether it is within a 

floodplain. 

3.1 SUMMARY OF LOCATION-SPECFIC ARARS 

Cultural resources, wetlands protection, biological resources, and coastal resources are the 

resource categories relating to location-specific requirements potentially affected by the IR05, 

DP7S, and WMA remedial alternatives. The conclusions for ARARs pertaining to these 

resources are presented in the following sections. 

3.1.1 Cultural Resources ARARs Conclusions 

In 1960, Mare Island was officially declared California Historic Landmark No. 751 based on its 

long history as a Naval installation. In 1963, a historic site survey was conducted and submitted 

for its consideration as a National Park Service National Historic Landmark. The National 

Historic Landmark status was subsequently approved by the Secretary of the Interior in 1975 

under the Historic Sites Act of 1935, and the former MINS was added to the National Register of 

Historic Landmarks (#75002103). The Navy updated the Historic Site Survey in 1984 and, 

pursuant to the update, a comprehensive historical analysis and report were prepared (Cardwell 

Survey) and submitted to the Office of National Register Programs, Western Region, National 

Parks Service. In March 1986, Cardwell updated his report to modify the historic boundaries 

originally defined in the 1963 Historic Site Survey. In 1997, the Mare Island Historic District 

boundary was increased and the National Register of Historic Places assigned it a new number 

(#96001058). This boundary includes a portion of the WMA as shown on Figure 8 of the FS 

Report. There are no known areas of historic significance within the IR05 and DP7S sites. 

The 21 buildings, including partial buildings, which served as storage magazines within the 

WMA were recognized as historical contributing buildings.  

Pursuant to Sections 106 and 110(f) of the National Historic Preservation Act (NHPA) 

(16 U.S.C. § 470–470x-6, and its implementing regulations [36 C.F.R. pt. 800]) as amended, 

CERCLA remedial actions are required to take into account the effects of remedial activities on 
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any historic properties included on or eligible for inclusion on the National Register of Historic 

Places (National Register).  

The purpose of the Historic Sites, Buildings, and Antiquities Act (16 U.S.C. §§ 461–467) is to 

encourage the long-term preservation of nationally significant properties that illustrate or 

commemorate the history and prehistory of the United States, including historic landmarks 

(36 C.F.R. pt. 65) and natural landmarks (36 C.F.R. pt. 62). Properties designated as “National 

Historic Landmarks” in California are listed in the National Register. The former MINS is in the 

National Register of Historic Places.  

Because the remedial alternatives considered do not include removal or treatment of any media, 

there are no anticipated impacts to cultural resources; therefore no cultural resources ARARs. 

3.1.2 Wetlands Protection and Floodplain Management Conclusions 

Wetland habitats at the IR05, DP7S, and WMA sites consist of tidal and non-tidal areas, which 

support coastal salt marsh vegetation and rotationally provide open water, mudflat, and 

pickleweed marsh habitat.  

Exec. Order No. 11990 requires that federal agencies minimize the destruction, loss, or 

degradation of wetlands; preserve and enhance the natural and beneficial value of wetlands; 

and avoid support of new construction in wetlands if a practicable alternative exists. Results 

of the ecological risk assessment indicate there is no significant or immediate “incremental site-

related” risk identified for ecological receptors.  

Section 404 of the CWA of 1977 governs the discharge of dredged and fill material into waters 

of the United States, including adjacent wetlands. 

Because the remedial alternatives considered do not include removal or treatment of any media, 

there are no anticipated impacts to wetlands or floodplains; therefore no wetlands or floodplains 

ARARs. 
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3.1.3 Biological Resources Conclusions 

As discussed above wetland habitats at the IR05, DP7S, and WMA sites consist of tidal and non-

tidal areas, which support coastal salt marsh vegetation and rotationally provide open water, 

mudflat, and pickleweed marsh habitat. The tidal marsh areas on Mare Island provide habitat for 

the salt marsh harvest mouse (SMHM) and the California Clapper Rail, both listed as federal and 

state endangered species. The California Black Rail known to exist in the tidal marshes at IR05 

and DP7S is listed as a state threatened species. The California Black Rail, Salt Marsh Common 

Yellowthroat and Suisun Shrew, are all candidate species for federal listing as threatened or 

endangered. They are also known to occur in the tidal and non-tidal areas of DP7S. The SMHM 

is a known inhabitant of the tidal wetlands within the WMA. 

The Endangered Species Act (ESA) of 1973 (16 U.S.C. §§ 1531–1543) provides a means for 

conserving various species of fish, wildlife, and plants that are threatened with extinction. 

The ESA defines endangered and threatened species and provides for the designation of critical 

habitats. Results of the ecological risk assessment indicate there is no significant or immediate 

“incremental site-related” risk identified for ecological receptors. 

Migratory birds are present at the IR05, DP7S, and WMA sites. The Migratory Bird Treaty Act 

(MBTA) (16 U.S.C. §§ 703–712) protects migratory bird species. The MBTA also prohibits the 

possession, sale, export, and import of any migratory bird or any part of a migratory bird, as well 

as nests and eggs.  

Cal. Fish & Game Code § 1908 states, “No person shall import into this state, or take, possess, or 

sell within this state, except as incident to the possession or sale of the real property on which the 

plant is growing, any native plant, or any part or product thereof, that the commission determines 

to be an endangered native plant or rare native plant.” California rare or endangered native plants 

potentially present at the sites include Suisan Aster, Soft Bird’s Beak, Suisun Thistle, Diablo 

Rose-Rock, Mason’s Lilaeopsis, Delta Tule-Pea, Contra Costa Goldfields, and Rayless Ragwort.  

The California Endangered Species Act is set forth in the Cal. Fish & Game Code §§2050–2116. 

The substantive provisions in Cal. Fish & Game Code § 2080 prohibit the “take” of California 

endangered or threatened species. “Take” is defined in Cal. Fish & Game Code § 86 as "hunt, 
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pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill.” California 

threatened and endangered species potentially present at the sites include California Black Rail, 

California Clapper Rail, and SMHM.  

Cal. Fish & Game Code § 3511 states that fully protected birds or parts thereof may not be taken 

or possessed at any time. The list of fully protected birds includes:  American Peregrine Falcon, 

California Brown Pelican, California Black Rail, California Clapper Rail, California Condor, 

California Least Tern, Golden Eagle, Greater Sandhill Crane, Light-footed Clapper Rail, 

Southern Bald Eagle, Trumpeter Swan, White-tailed Kite, and Yuma Clapper Rail.  

Cal. Fish & Game Code § 4700 states that fully protected mammals or parts thereof may not be 

taken or possessed at any time. Fully protected mammals include:  Morro Bay Kangaroo Rat; 

Bighorn Sheep, except Nelson Bighorn Sheep; Northern Elephant Seal; Guadalupe Fur Seal; 

Ring-tailed Cat; Pacific Right Whale; SMHM; Southern Sea Otter, and Wolverine.  

Cal. Fish & Game Code § 3503.5 prohibits the take, possession, or destruction of any birds in the 

orders of Falconiformes or Strigiformes (birds-of-prey) or to take, possess or destroy the nests or 

eggs of such birds.  

Cal. Fish & Game Code § 3005(a) states that it is unlawful to take birds or mammals with any 

net, pound, cage, trap, set line or wire, or poisonous substance, or to possess birds or mammals 

so taken, whether taken within or without this state. Results of the ecological risk assessment 

indicate there is no significant or immediate “incremental site-related” risk identified for 

ecological receptors. 

Cal. Fish & Game Code § 3503 states it is unlawful to take, possess, or needlessly destroy the 

nest or eggs of any bird, except as otherwise provided by this code or any regulation made 

pursuant thereto. Results of the ecological risk assessment indicate there is no significant or 

immediate “incremental site-related” risk identified for ecological receptors and response 

alternatives considered do not include removal or treatment of any media.  

Cal. Code Regs. Tit. 14 § 460 states that fisher, marten, river otter, desert kit fox, and red fox 

may not be taken at any time. Results of the ecological risk assessment indicate there is no 

significant or immediate “incremental site-related” risk identified for ecological receptors.  
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Cal. Fish & Game Code § 5650(a), (b) and (c) prohibits depositing or placing, where it can pass 

into waters of the state, any petroleum products, factory refuse, sawdust, shavings, slabs or 

edgings, and any substance deleterious to fish, plant life, or bird life.  

Because there is no significant or immediate “incremental site-related” risk identified for 

ecological receptors and response alternatives considered do not include removal or treatment of 

any media, there are no impacts anticipated to biological resources; therefore no biological 

resources ARARs.  

3.1.4 Coastal Resources Conclusions 

The IR05, DP7S, and WMA sites are located on or adjacent to the coast. The Coastal Zone 

Management Act (CZMA) (16 U.S.C. §§ 1451–1464) specifically excludes federal lands from 

the coastal zone (16 U.S.C. § 1453[1]). Section 1456(c)(1)(A) requires each federal agency 

activity within or outside the coastal zone that affects any land or water use or natural resource to 

conduct its activities in a manner that is consistent to the maximum extent practicable with 

enforceable policies of approved state management policies. A state coastal zone management 

program is developed under state law guided by the CZMA and its accompanying implementing 

regulations in 15 C.F.R. pt. 930.  

The California Coastal Act codified at Public Resources Code (Cal. Pub. Res. Code) §§ 30000–

30900 and Cal. Code Regs. tit. 14, §§ 13001–13666.4 regulates activities associated with 

development to control direct significant impacts on coastal waters and to protect state and 

national interests in California coastal resources.  

The State of California’s approved coastal management program includes the McAteer-Petris 

Act, the authorizing legislation for the San Francisco Bay Plan, developed by the Bay 

Conservation and Development Commission. The McAteer-Petris Act at California Government 

Code tit. 7.2, §§ 66600-66661 and the San Francisco Bay Plan at Cal. Code Regs. tit. 14 

§§ 10110 through 11990 regulates activities that affect the San Francisco Bay. Living with a 

Rising Bay: Vulnerability and Adaptation in San Francisco Bay and on its Shoreline assesses the 

vulnerability of San Francisco Bay and its shoreline. Where feasible, those strategies are 

incorporated into recommended findings and policy revisions to the San Francisco Bay Plan. 
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Because remedial actions considered do not include removal or treatment of any media, there are 

no anticipated impacts to coastal resources; therefore no coastal resources ARARs.  

3.2 DETAILED DISCUSSION OF ARARS 

The following sections provide a detailed discussion of federal and state ARARs by location-

specific resources. Pertinent and substantive provisions of the potential ARARs listed and 

described below were reviewed to determine whether they are potential federal or state ARARs 

for the IR05, DP7S, and WMA sites FS Report. 

Requirements that are determined to be ARARs or TBCs are identified in Table 2. ARARs 

determinations are presented in the column with the heading “ARAR Determination.” 

Determinations of status for location-specific ARARs were generally based on maps or lists 

included in the regulation or prepared by the administering agency. References to the document 

or agency consulted are provided in the “Comments” column and may be provided in footnotes 

to the table. Specific issues concerning some of the requirements are discussed in the following 

sections. 

3.2.1 Cultural Resources ARARs 

The former MINS was the first permanent installation on the Pacific Coast. The first 

U.S. warship (1859) and first drydock (1872-91) on the West Coast were built at the former 

MINS. Cultural resources include the historical areas and structures at the WMA. The following 

potential ARARs were evaluated for the sites: 

 National Historic and Preservation Act of 1966, as amended (16 U.S.C. § 470–470x-6, 

36 C.F.R. pt. 800, and 40 C.F.R. § 6.301[b]) 

 Historic Sites, Buildings, and Antiquities Act of 1935 (16 U.S.C. §§ 461-467 and 

40 C.F.R. § 6.301[a]) 

3.2.1.1 National Historic Preservation Act of 1966, As Amended 

Pursuant to Sections 106 and 110(f) of the NHPA (16 U.S.C. § 470–470x-6, and its 

implementing regulations [36 C.F.R. pt. 800]) as amended, CERCLA remedial actions are 

required to take into account the effects of remedial activities on any historic properties included 
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on or eligible for inclusion on the National Register of Historic Places (National Register). 

The National Register is a list of districts, sites, buildings, structures, and objects that are 

significant in American history, architecture, archaeology, engineering, and culture. 

Section 110(f) of the NHPA of 1966 as amended, requires that before approval of any federal 

undertaking that may directly and adversely affect any National Historic Landmark, the head of 

the responsible federal agency will, to the maximum extent possible, undertake such planning 

and actions as may be necessary to minimize harm to the landmark, and will afford the Advisory 

Council on Historic Preservation a reasonable opportunity to comment on the undertaking. 

In 1960, Mare Island was officially declared California Historic Landmark No. 751 based on its 

long history as a Naval installation. In 1963, a historic site survey was conducted and submitted 

for its consideration as a National Park Service National Historic Landmark. The National 

Historic Landmark status was subsequently approved by the Secretary of the Interior in 1975 

under the Historic Sites Act of 1935, and the former MINS was added to the National Register of 

Historic Landmarks (#75002103). The Navy updated the Historic Site Survey in 1984 and, 

pursuant to the update, a comprehensive historical analysis and report were prepared (Cardwell 

Survey) and submitted to the Office of National Register Programs, Western Region, National 

Parks Service. In March 1986, Cardwell updated his report to modify the historic boundaries 

originally defined in the 1963 Historic Site Survey. In 1997, the Mare Island Historic District 

boundary was increased and the National Register of Historic Places assigned it a new number 

(#96001058). This boundary includes a portion of the WMA as shown on Figure 8 of the FS 

Report There are no known areas of historic significance within the IR05 and DP7S sites. 

The 21 buildings, including partial buildings, which served as storage magazines within the 

WMA were recognized as historical contributing buildings.  

Because the remedial alternatives considered do not include removal or treatment of any media, 

there are no anticipated impacts to cultural resources; therefore the NHPA is not a potential 

ARAR. 

3.2.1.2 Historic Sites, Buildings, and Antiquities Act of 1935 

The purpose of the Historic Sites, Buildings, and Antiquities Act (16 U.S.C. §§ 461–467) is to 

encourage the long-term preservation of nationally significant properties that illustrate or 
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commemorate the history and prehistory of the United States, including historic landmarks 

(36 C.F.R. pt. 65) and natural landmarks (36 C.F.R. pt. 62). Properties designated as “National 

Historic Landmarks” in California are listed in the National Register. Natural landmarks are 

nationally significant examples of a full range of ecological and geological features that 

constitute the nation’s natural heritage. In conducting an environmental review of a proposed 

action, the responsible official shall consider the existence and location of natural landmarks 

using information provided by the National Park Service pursuant to 36 C.F.R. § 62.6(d) to avoid 

undesirable impacts on such landmarks. These requirements are not substantive and are not 

potential ARARs. However as discussed above, the former MINS is in the National Register of 

Historic Places.  

Because remedial alternatives considered do not include removal or treatment of any media, 

there are no anticipated impacts to cultural resources; therefore the Historic Sites, Buildings, and 

Antiquities Act is not a potential ARAR. 

3.2.2 Wetlands Protection and Floodplain Management ARARs 

Wetland habitats at the IR05, DP7S, and WMA sites consist of tidal and non-tidal areas, which 

support coastal salt marsh vegetation and rotationally provide open water, mudflat, and 

pickleweed marsh habitat. The following potential federal ARARs were evaluated for the sites: 

 Exec. Order No. 11990, Protection of Wetlands 

 CWA Section 404, 33 U.S.C. § 1344 

3.2.2.1 Federal 

Federal requirements evaluated as potential ARARs for wetlands protection and floodplains 

management are discussed in the following sections. 

Protection of Wetlands, Exec. Order No. 11990 

Exec. Order No. 11990 requires that federal agencies minimize the destruction, loss, or 

degradation of wetlands; preserve and enhance the natural and beneficial value of wetlands; 

and avoid support of new construction in wetlands if a practicable alternative exists.  
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Wetland habitats at the IR05, DP7S, and WMA sites consist of tidal and non-tidal areas, which 

support coastal salt marsh vegetation and rotationally provide open water, mudflat, and 

pickleweed marsh habitat. The tidal marsh areas on Mare Island provide habitat for the SMHM 

(Reithrodontomys raviventris) and the California Clapper Rail (Rallus longirostris obsoletus), 

both listed as federal and state endangered species. The California Black Rail (Laterallus 

jamaicensis coturnculus) known to exist in the tidal marshes at IR05 is listed as a state 

threatened species. The California Black Rail, Salt Marsh Common Yellowthroat (Geothlypis 

trichas sinuosa) and Suisun Shrew (Sorex ornatus sinuosus), are all candidate species for federal 

listing as threatened or endangered. They are also known to occur in the tidal and non-tidal areas 

of DP7S. The SMHM is a known inhabitant of the tidal wetlands within the WMA.  

Results of the ecological risk assessment indicate there is no significant or immediate 

“incremental site-related” risk identified for ecological receptors. Because the remedial 

alternatives considered do not include removal or treatment of any media, there are no 

anticipated impacts to wetlands or floodplains; therefore Exec. Order No. 11990 is not a potential 

ARAR.  

Clean Water Act (33 U.S.C. § 1344) 

Section 404 of the CWA of 1977 governs the discharge of dredged and fill material into waters 

of the United States, including adjacent wetlands. Wetlands are areas that are inundated by water 

frequently enough to support vegetation typically adapted for life in saturated soil conditions. 

Wetlands include swamps, marshes, bogs, and similar areas. Adjacent wetlands are wetlands that 

border, are contiguous to, or neighbor wetlands and include wetlands separated by man-made 

dikes or barriers, natural river berms, beach dunes, and the like. Both U.S. EPA and USACE 

have jurisdiction over wetlands. U.S. EPA’s Section 404 guidelines are promulgated in 40 C.F.R. 

pt. 230, and the USACE’s guidelines are promulgated in 33 C.F.R. pt. 320. 

Because the remedial alternatives considered do not include removal or treatment of any media, 

there are no anticipated impacts to waters of the United States or adjacent wetlands; therefore 

Section 404 of the CWA is not a potential ARAR. 
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3.2.3 Biological Resources ARARs 

Wetland habitats at the IR05, DP7S, and WMA sites consist of tidal and non-tidal areas, which 

support coastal salt marsh vegetation and rotationally provide open water, mudflat, and 

pickleweed marsh habitat. The tidal marsh areas on Mare Island provide habitat for the SMHM 

and the California Clapper Rail, both listed as federal and state endangered species. 

The California Black Rail known to exist in the tidal marshes at IR05 and DP7S is listed as a 

state threatened species. The California Black Rail, Salt Marsh Common Yellowthroat and 

Suisun Shrew, are all candidate species for federal listing as threatened or endangered. They are 

also known to occur in the tidal and non-tidal areas of DP7S. The SMHM is a known inhabitant 

of the tidal wetlands within the WMA.  

The following potential federal ARARs were evaluated for the sites: 

 Endangered Species Act of 1973 (substantive provisions of 16 U.S.C. §§ 1531-1543) 

 Migratory Bird Treaty Act of 1972 (substantive provisions 16 U.S.C. §§ 703-712) 

3.2.3.1 Federal 

Federal requirements evaluated as potential ARARs for biological resources are discussed below. 

Endangered Species Act of 1973 

The ESA of 1973 (16 U.S.C. §§ 1531–1543) provides a means for conserving various species of 

fish, wildlife, and plants that are threatened with extinction. The ESA defines endangered and 

threatened species and provides for the designation of critical habitats. Critical habitat is a 

specific geographical area that is deemed essential for the conservation of a listed species, as 

designated by the Secretary of Interior or Secretary of Commerce under the ESA. Under 

Section 7(a) of the ESA (16 U.S.C., ch. 35, § 1536[a][2]), Federal agencies shall carry out 

conservation programs for threatened and endangered species. Federal agencies may not fund, 

authorize, or carry out any action that is likely to jeopardize the continued existence of any listed 

species or cause the destruction or adverse modification of critical habitat. Also, it is unlawful 

under Section 9 of the ESA for any person, including federal agencies, to “take” any listed fish 

or wildlife species (16 U.S.C. § 1538[a][1][B]) or remove, maliciously damage, or destroy any 

listed plant species (16 U.S.C. § 1538[a][2][B]). “Take” is defined broadly and includes, but is 
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not limited to, harassing, harming, or killing (16 U.S.C. § 1532[19]). Incidental take may be 

authorized for the limited circumstances outlined in 16 USC 1536(b)(4) and only when not 

associated with a finding of jeopardy or adverse modification. The Endangered Species 

Committee may grant an exemption for agency action when there are no reasonable and prudent 

alternatives to agency action and reasonable mitigation and enhancement measures such as 

propagation, transplantation, and habitat acquisition and improvement are not sufficient to avoid 

a finding of jeopardy or adverse modification (16 U.S.C. § 1536[h]). The substantive 

requirements at 16 U.S.C. §§ 1531–1543 are potentially ARARs for CERCLA sites that have 

listed species or designated critical habitats. The administrative requirements of ESA, including 

the Section 7 consultation process and the associated production of Biological Assessment and 

Biological Opinion documents and the Section 10 permit requirements, are not ARARs. 

See CERCLA Compliance with Other Laws Manual, part II, page 4-12, USEPA, 1989 

(providing guidance that ESA consultation is not a requirement for CERCLA actions conducted 

entirely on-site). See generally preamble to NCP final rule, 55 Fed. Reg. 8756, 8757 (1990) 

(explaining distinction between substantive and administrative requirements). Compliance with 

the substantive requirements of ESA requires the DON to determine whether listed species and 

designated critical habitat are present at the CERCLA site and to identify reasonable and prudent 

mitigation measures to avoid “takes” of listed species and allow the response action to be 

undertaken without jeopardizing the continued existence of a listed species or resulting in the 

destruction or adverse modification of designated critical habitat. If the DON determines that 

endangered species or critical habitat are not present or will clearly not be affected by the 

proposed response actions (without having to implement mitigation measures), then no further 

action is required. 

Because there is no significant or immediate “incremental site-related” risk identified for 

ecological receptors and the remedial alternatives considered do not include the removal or 

treatment of any media, there are no anticipated impacts to endangered species or critical habitat; 

therefore the ESA is not a potential ARAR. 

Migratory Bird Treaty Act of 1972 

The MBTA (16 U.S.C. §§ 703–712) protects migratory bird species. The substantive provisions 

at 16 U.S.C. § 703 prohibit at any time, using any means or manner, the pursuit, hunting, 
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capturing, and killing or the attempt to take, capture, or kill any migratory bird. The MBTA also 

prohibits the possession, sale, export, and import of any migratory bird or any part of a migratory 

bird, as well as nests and eggs. A list of migratory birds for which this requirement applies is 

found at 50 C.F.R. § 10.13. It is the DON’s position that this act is not legally applicable to DON 

actions; however, the DoD) recently signed (July 2006) a Memorandum of Understanding 

(MOU) with the United States Fish and Wildlife Service. The MBTA will continue to be 

evaluated as a potentially relevant and appropriate requirement for DON CERCLA response 

actions.  

Because there is no significant or immediate “incremental site-related” risk identified for 

ecological receptors and the remedial alternatives considered do not include the removal or 

treatment of any media, there are no anticipated impacts to migratory bird species; therefore the 

MBTA is not a potential ARAR. 

3.2.3.2 State 

Regulations listing endangered, threatened, and rare species are at Cal. Code Regs. tit. 14, 

§§ 670.2 and 670.5. Fully protected species are listed within the requirements at Cal. Fish & 

Game Code. The listing of procedures and species are not potential ARARs themselves, but are 

considered when determining whether a species is specially protected and whether requirements 

protecting such a species are potentially relevant and appropriate. A listing of special status 

species known or potentially occurring on Mare Island is provided in Table 3.  

The following Cal. Fish and Game Codes and Cal. Code Regs. have been identified by the state 

as potential ARARs: 

 Cal. Fish and Game Code § 1908 

 Cal. Fish and Game Code § 2080 

 Cal. Fish and Game Code § 3511 

 Cal. Fish and Game Code § 4700 

 Cal. Fish and Game Code § 3503.5 

 Cal. Fish and Game Code § 3005 

 Cal. Fish and Game Code § 3503 

 Cal. Code Regs. tit. 14, § 460 
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 Cal. Fish and Game Code § 5650(a), (b) and (c) 

These individual requirements are discussed below. 

Endangered or Rare Native Plants 

Cal. Fish & Game Code § 1908 states, “No person shall import into this state, or take, possess, or 

sell within this state, except as incident to the possession or sale of the real property on which the 

plant is growing, any native plant, or any part or product thereof, that the commission determines 

to be an endangered native plant or rare native plant.” Cal. Fish & Game Code § 1901 defines 

“native plant” as a plant growing in a wild uncultivated state that is normally found native to the 

plant life of this state. A species, subspecies, or variety is endangered when its prospects of 

survival and reproduction are in immediate jeopardy from one or more causes. A species, 

subspecies, or variety is rare when, although not presently threatened with extinction, it is in such 

small numbers throughout its range that it may become endangered if its present environment 

worsens. 

Cal. Fish & Game Code § 1908 is not applicable because the United States of America has not 

waived sovereign immunity in the federal Endangered Species Act for this State of California 

requirement. California rare or endangered native plants potentially present at the sites include 

Suisan Aster, Soft Bird’s Beak, Suisun Thistle, Diablo Rose-Rock, Mason’s Lilaeopsis, Delta 

Tule-Pea, Contra Costa Goldfields, and Rayless Ragwort. These plants are protected under 

Cal. Fish & Game Code § 1908. Because there is no significant or immediate “incremental site-

related” risk identified for ecological receptors and the remedial alternatives considered do not 

include removal or treatment of any media, there are no anticipated impacts to California rare or 

endangered native plants; therefore Cal. Fish & Game Code § 1908 is not a potential ARAR.  

California Endangered Species Act 

The California Endangered Species Act is set forth in the Cal. Fish & Game Code §§2050–2116. 

The substantive provisions in Cal. Fish & Game Code § 2080 prohibit the “take” of California 

endangered or threatened species. “Take” is defined in Cal. Fish & Game Code § 86 as "hunt, 

pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill.” 
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Cal. Fish & Game Code § 2080 is not applicable because the United States of America has not 

waived sovereign immunity in the federal Endangered Species Act for this State of California 

requirement. California threatened and endangered species potentially present at the sites include 

California Black Rail, California Clapper Rail, and SMHM. These species are protected under 

Cal. Fish & Game Code § 2080. Because there is no significant or immediate “incremental site-

related” risk identified for ecological receptors and the remedial alternatives considered do not 

include removal or treatment of any media, there are no anticipated impacts to California 

endangered or threatened species; therefore Cal. Fish & Game Code § 2080 is not a potential 

ARAR.  

Fully Protected Species 

Cal. Fish & Game Code § 3511 states that fully protected birds or parts thereof may not be taken 

or possessed at any time. The list of fully protected birds includes:  American Peregrine Falcon 

(Falco peregrinus anatum), California Brown Pelican, California Black Rail (Laterallus 

jamaicensis coturniculus), California Clapper Rail (Rallus longirostris obsoletus), California 

Condor (Gymnogyps californianus), California Least Tern (Sterna albifrons browni), Golden 

Eagle, Greater Sandhill Crane (Grus canadensis tabida), Light-footed Clapper Rail (Rallus 

longirostris levipes), Southern Bald Eagle (Haliaeetus leucocephalus leucocephalus), Trumpeter 

Swan (Cygnus buccinator), White-tailed Kite (Elanus leucurus), and Yuma Clapper Rail (Rallus 

longirostris yumanensis). 

Cal. Fish & Game Code § 3511 is not applicable because the United States of America has not 

waived sovereign immunity in the federal Endangered Species Act for this State of California 

requirement. California fully protected birds potentially present at the sites include American 

Peregrine Falcon, California Black Rail, California Brown Pelican, and California Clapper Rail. 

These birds are protected under Cal. Fish & Game Code § 3511. Because there is no significant 

or immediate “incremental site-related” risk identified for ecological receptors and the remedial 

alternatives considered do not include removal or treatment of any media, there are no 

anticipated impacts to fully protected birds; therefore Cal. Fish & Game Code § 3511 is not a 

potential ARAR.  
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Cal. Fish & Game Code § 4700 states that fully protected mammals or parts thereof may not be 

taken or possessed at any time. Fully protected mammals include:  Morro Bay Kangaroo Rat 

(Dipodomys heermanni morroensis); Bighorn Sheep (Ovis canadensis), except Nelson Bighorn 

Sheep (ss. Ovis canadensis nelsoni); Northern Elephant Seal (Mirounga angustirostris); 

Guadalupe Fur Seal (Arctocephalus townsendi); Ring-tailed Cat (genus Bassariscus); Pacific 

Right Whale (Eubalaena sieboldi); SMHM (Reithrodontomys raviventris); Southern Sea Otter 

(Enhydra lutris nereis); and Wolverine (Gulo luscus). 

Cal. Fish & Game Code § 4700 is not applicable because the United States of America has not 

waived sovereign immunity in the federal Endangered Species Act for this State of California 

requirement. The SMHM, a California fully protected mammal, is present at the sites is therefore 

protected under Cal. Fish & Game Code § 4700. Because there is no significant or immediate 

“incremental site-related” risk identified for ecological receptors and the remedial alternatives 

considered do not include removal or treatment of any media, there are no potential impacts to 

fully protected mammals; therefore Cal. Fish & Game Code § 4700 is not a potential ARAR.  

Cal. Fish & Game Code § 3503.5 

The state has identified Cal. Fish & Game Code § 3503.5 as a potential State ARAR. 

This section prohibits the take, possession, or destruction of any birds in the orders of 

Falconiformes or Strigiformes (birds-of-prey) or to take, possess or destroy the nests or eggs of 

such birds.  

Because there is no significant or immediate “incremental site-related” risk identified for 

ecological receptors and the remedial alternatives considered do not include the removal or 

treatment of any media, there are no anticipated impacts to birds-of prey; therefore Cal. Fish & 

Game Code § 3503.5 is not a potential ARAR. 

Cal. Fish & Game Code § 3005 

It is unlawful to take birds or mammals with any net, pound, cage, trap, set line or wire, or 

poisonous substance, or to possess birds or mammals so taken, whether taken within or without 

this state. 
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The DON has determined that Cal. Fish & Game Code § 3005(a) is not a state ARAR because it 

is not applicable or relevant and appropriate. The State of California, through the California 

Department of Fish and Wildlife (CDFW) Office of Spill Prevention and Response (OSPR), 

asserts that Cal. Fish & Game Code §3005(a) is a state ARAR because it is relevant and 

appropriate. Whereas, the DON and the State have not agreed upon whether Cal. Fish & Game 

Code §3005(a) is an ARAR, this FS Report documents each party’s position on the statute but 

does not attempt to resolve the issue. Because there is no significant or immediate “incremental 

site-related” risk identified for ecological receptors and the remedial alternatives considered do 

not include removal or treatment of any media, there are no anticipated impacts to birds or 

mammals. The IR05, DP7S, and WMA sites therefore substantively comply with the 

requirement and provide an acceptable level of protectiveness, and the State does not intend to 

dispute the FS Report. 

Cal Fish & Game Code § 3503 

It is unlawful to take, possess, or needlessly destroy the nest or eggs of any bird, except as 

otherwise provided by this code or any regulation made pursuant thereto. 

The DON has determined that Cal. Fish & Game Code § 3503 is not a state ARAR because it is 

not applicable or relevant and appropriate. The State of California, through CDFW OSPR, 

asserts that Section 3503 is a state ARAR because it is relevant and appropriate. Whereas, the 

DON and the State have not agreed upon whether Cal. Fish & Game Code § 3503 is an ARAR, 

this FS Report documents each party’s position on the statute but does not attempt to resolve the 

issue. Because there is no significant or immediate “incremental site-related” risk identified for 

ecological receptors and the remedial alternatives considered do not include removal or treatment 

of any media, there are no anticipated impacts to nest or eggs of any bird. The State will not 

dispute the selected remedy for failure to identify Cal. Fish & Game Code § 3503 as an ARAR 

because remedial actions are not proposed. 

Cal. Code Regs. Tit. 14 § 460 

Fisher, marten, river otter, desert kit fox, and red fox may not be taken at any time.  



 

Feasibility Study – IR05, DP7S, WMA (Appendix A) 
3-17

The DON has determined that Cal. Code Regs. tit. 14 § 460 is not a state ARAR because it is not 

applicable or relevant and appropriate. The State of California, through CDFW OSPR, asserts 

that Cal. Code Regs. tit. 14 § 460 is a state ARAR because it is relevant and appropriate. 

Whereas, the DON and the State have not agreed upon whether Cal. Code Regs. tit. 14 § 460 is 

an ARAR, this FS Report documents each party's position on the statute but does not attempt to 

resolve the issue. Because there is no significant or immediate “incremental site-related” risk 

identified for ecological receptors and the remedial alternatives considered do not include 

removal or treatment of any media, there are no anticipated impacts to these animals. The State 

will not dispute the selected remedy for failure to identify Cal. Code Regs. tit. 14 § 460 as an 

ARAR because remedial alternatives considered do not include the removal or treatment of any 

media. 

Cal. Fish & Game Code § 5650(a), (b) and (c) 

Cal. Fish & Game Code § 5650(a), (b) and (c) prohibits depositing or placing, where it can pass 

into waters of the state, any petroleum products, factory refuse, sawdust, shavings, slabs or 

edgings, and any substance deleterious to fish, plant life, or bird life. Section 5650(b) of the Cal. 

Fish & Game Code states that this section does not apply to a discharge or a release that is 

expressly authorized pursuant to, and in compliance with, the terms and conditions of a waste 

discharge requirement pursuant to Cal. Water Code § 13263 or a waiver issued pursuant to 

Cal. Water Code § 13269, subdiv. (a), issued by the SWRCB or RWQCB after a public hearing, 

or that is expressly authorized pursuant to, and in compliance with, the terms and conditions of a 

federal permit for which the SWRCB or RWQCB has, after a public hearing, issued a water 

quality certification pursuant to Cal. Water Code § 13160. Because the remedial alternatives 

considered do not include the removal or treatment of any media, Cal. Fish & Game Code 

§ 5650 is not a potential ARAR.  

3.2.4 Coastal Resources ARARs 

The IR05, DP7S, and WMA sites are located on or adjacent to the coast. The potential federal 

and state ARARs were evaluated as appropriate for the sites: 
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3.2.4.1 Federal 

Federal requirements evaluated as potential ARARs for coastal resources are discussed below. 

Coastal Zone Management Act 

The CZMA (16 U.S.C. §§ 1451–1464) specifically excludes federal lands from the coastal zone 

(16 U.S.C. § 1453[1]). Therefore, the CZMA is not potentially applicable to the IR05, DP7S, and 

WMA sites. The CZMA will be evaluated as a potentially relevant and appropriate requirement. 

Section 1456(c)(1)(A) requires each federal agency activity within or outside the coastal zone 

that affects any land or water use or natural resource to conduct its activities in a manner that is 

consistent to the maximum extent practicable with enforceable policies of approved state 

management policies. A state coastal zone management program is developed under state law 

guided by the CZMA and its accompanying implementing regulations in 15 C.F.R. pt. 930. 

A state program sets forth objectives, policies, and standards to guide public and private uses of 

lands and water in the coastal zone. See Section 3.2.4.2 for the state coastal zone management 

program. Because remedial actions considered do not include removal or treatment of any media, 

16 U.S.C. § 1456 and 15 C.F.R. § 930 are not potential ARARs. 

3.2.4.2 State 

State requirements evaluated as potential ARARs for coastal resources are discussed below. 

California Coastal Act of 1976 

The California Coastal Act is codified at California Public Resources Code (Cal. Pub. Res. 

Code) §§ 30000–30900 and Cal. Code Regs. tit. 14, §§ 13001–13666.4. These sections regulate 

activities associated with development to control direct significant impacts on coastal waters and 

to protect state and national interests in California coastal resources. Because federal lands are 

specifically excluded from the definition of coastal zone, the California Coastal Act is not 

potentially applicable to the IR05, DP7S, and WMA sites, but is evaluated further as a 

potentially relevant and appropriate requirement. The California Coastal Act policies set forth in 

the act constitute the standards used by the California Coastal Commission in its coastal 

development permit decisions and for the review of local coastal programs. These policies 

contain the following substantive requirements:  protection and expansion of public access to the 
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shoreline and recreation opportunities (Cal. Pub. Res. Code §§ 30210–30224); protection, 

enhancement, and restoration of environmentally sensitive habitats including intertidal and 

nearshore waters, wetlands, bays and estuaries, riparian habitat, grasslands, streams, lakes, and 

habitat for rare or endangered plants or animals (Cal. Pub. Res. Code §§ 30230–30240); 

protection of productive agricultural lands, commercial fisheries, and archaeological resources 

(Cal. Pub. Res. Code §§ 30234, 30241–30244); protection of the scenic beauty of coastal 

landscapes (Cal. Pub. Res. Code § 30251); and provisions for expansion, in an environmentally 

sound manner, of existing industrial ports and electricity-generating power plants (Cal. Pub. Res. 

Code § 30264). 

The IR05, DP7S, and WMA sites are coastal areas. Because remedial actions considered do not 

include removal or treatment of any media, there are no anticipated impacts to coastal resources; 

therefore Cal. Pub. Res. Code §§ 30000–30900 and Cal. Code Regs. tit. 14, §§ 13001–13666.4 

are not potential ARARs. 

McAteer-Petris Act and the San Francisco Bay Plan 

The State of California’s approved coastal management program includes the McAteer-Petris 

Act, the authorizing legislation for the San Francisco Bay Plan, developed by the Bay 

Conservation and Development Commission. The McAteer-Petris Act at California Government 

Code tit. 7.2, §§ 66600-66661 and the San Francisco Bay Plan at Cal. Code Regs. tit. 14 

§§ 10110 through 11990 regulates activities that affect the San Francisco Bay. The CZMA was 

evaluated and substantive provisions were determined not potentially relevant and appropriate. 

Coastal Zone Management Act at 16 USC § 1456(c)(1)(A) and CFR § 930 requires each federal 

agency activity within or outside the coastal zone that affects any land or water use or natural 

resource to conduct its activities in a manner that is consistent to the maximum extent practicable 

with enforceable policies of approved state management policies.  

Because remedial actions considered do not include removal or treatment of any media, there are 

no anticipated impacts to coastal resources; therefore California Government Code tit. 7.2, 

§§ 66600-66661 and Cal. Code Regs. tit. 14 §§ 10110 through 11990 are not potential ARARs. 



 

Feasibility Study – IR05, DP7S, WMA (Appendix A) 
3-20

Living with a Rising Bay: Vulnerability and Adaptation in San Francisco Bay and 

on its Shoreline 

Living with a Rising Bay: Vulnerability and Adaptation in San Francisco Bay and on its 

Shoreline assesses the vulnerability of San Francisco Bay and its shoreline to the impacts of 

climate change, identifies information needs for future vulnerability assessments, and suggests 

near-term and long-term strategies to address climate change impacts. Where feasible, those 

strategies are incorporated into recommended findings and policy revisions to the San Francisco 

Bay Plan. Certain substantive provisions of the San Francisco Bay Plan were determined 

potentially relevant and appropriate for the development of institutional controls within the 

coastal zone. However, nonpromulgated advisories or guidance issued by federal or state 

governments are not legally binding and do not have the status of ARARs. 
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4. ACTION-SPECIFIC ARARS 

This FS Report evaluates remedial action alternatives for the IR05, DP7S, and WMA sites. 

This ARARs analysis is based on two alternatives for each site. Alternative 1 is no action and 

Alternative 2 is institutional controls. Detailed descriptions of the remedial alternatives are 

provided in the main text of this FS Report. 

Table 4 presents and evaluates the potential action-specific ARARs for the sites. A discussion of 

the requirements determined to be pertinent to each alternative being evaluated at the sites is 

presented in this section. A discussion of how the alternative complies with each identified 

ARAR is also provided. 

4.1 ALTERNATIVE 1 — NO ACTION 

There is no need to identify ARARs for the no action alternative because ARARs apply to “any 

removal or remedial action conducted entirely on-site” and “no action” is not a removal or 

remedial action (CERCLA Section 121[e], 42 U.S.C. § 9621[e]). CERCLA Section 121 

(42 U.S.C. § 9621) cleanup standards for selection of a Superfund remedy, including the 

requirement to meet ARARs, are not triggered by the no action alternative (U.S. EPA, 1991b). 

Therefore, a discussion of compliance with action-specific ARARs is not appropriate for this 

alternative. 

4.2 ALTERNATIVE 2 — INSTITUTIONAL CONTROLS 

The IR05, DP7S, and WMA sites are planned to be transferred to the City of Vallejo. 

The U.S. EPA and DON have developed guidance pertaining to land-use controls. There are 

potential state ARARs for sites being transferred to nonfederal entities which are likely to be 

controlling. They can be found in the substantive provisions of California Civil Code (Cal. Civ. 

Code) § 1471 and the California Health and Safety Code. The potential action-specific ARARs 

associated with the transfer of these sites to the City of Vallejo are discussed below.  

The substantive provisions of SWRCB Res. 88-63 (SWRCB, 1988) establishes criteria to help 

RWQCBs identify potential sources of drinking water. As discussed in Section 2.2.1, the Water 

Board has concurred with the exception to the municipal and domestic supply beneficial use of 
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the SWBZ at the IR05, DP7S, and WMA sites (RWQCB, 2011). Because institutional controls 

are required to prohibit unauthorized installation of groundwater wells, SWRCB Res. 88-63 is 

relevant and appropriate to control future land use activities. 

Remedial alternatives considered do not include removal or treatment of any media; therefore, 

potential action-specific ARARs related to construction activities are not ARARs for this FS 

Report. In addition, there have been no discharges of waste at the sites after November 27, 1984. 

4.2.1 Institutional Controls for Sites Transferring to Nonfederal Entities 

Institutional controls are required to prevent exposure to potential buried munitions and 

unauthorized installation of groundwater wells. Such institutional controls would consist of land-

use restrictions designed to control future land reuse options.  

State statutes that have been accepted by the DON as ARARs for implementing institutional 

controls and entering into a Covenant to Restrict the Use of Property with DTSC include 

substantive provisions of Cal. Civ. Code § 1471 and Cal. Health and Safety Code §§ 25202.5, 

25221, 25223, 25224, and 25355.5. DTSC promulgated a regulation on 19 April 2003 regarding 

“Requirements of Land Use Covenants” at Cal. Code Regs. tit. 22, § 67391.1. The substantive 

provisions of this regulation have been determined to be “relevant and appropriate” state ARARs 

by the DON.  

The substantive provisions of Cal. Civ. Code § 1471 are the following general narrative standard: 

“. . . to do or refrain from doing some act on his or her 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 or the environment as a result of the presence on the land of hazardous 

materials, as defined in Section 25260 of the Health and Safety Code.” This narrative standard 

would be implemented through incorporation of restrictive environment covenants in the deed at 

the time of transfer. These covenants would be recorded with the Covenant to Restrict the Use of 

Property and run with the land. 

The substantive provisions of Cal. Health & Safety Code § 25202.5 are the general narrative 

standard to restrict “present and future uses of all or part of the land on which the . . . facility . . . 

is located . . . .” These substantive provisions will be implemented by incorporation of restrictive 



 

Feasibility Study – IR05, DP7S, WMA (Appendix A) 
4-3

environmental covenants in the Covenant to Restrict the Use of Property at the time of transfer 

for purposes of protecting present and future public health and safety. 

Cal. Health & Safety Code §§ 25221 and 25355.5(a)(1)(C) provide the authority for the state to 

enter into voluntary agreements to establish land-use covenants with the owner of property. 

The substantive requirements of the following Cal. Health & Safety Code § 25221 provisions are 

“relevant and appropriate”:  (1) the general narrative standard:  “restricting specified uses of the 

property, . . .” and  (2) “. . . the agreement is irrevocable, and shall be recorded by the owner, . . . 

as a hazardous waste easement, covenant, restriction or servitude, or any combination of those 

servitude, as appropriate, upon the present and future uses of the land.” The substantive 

requirements of the following Cal. Health & Safety Code § 25355.5(a)(1)(C) provisions are 

“relevant and appropriate”:  “. . .execution and recording of a written instrument that imposes an 

easement, covenant, restriction, or servitude, or combination thereof, as appropriate, upon the 

present and future uses of the site.” The DON will comply with the substantive requirements of 

Cal. Health & Safety Code §§ 25221 and 25355.5(a)(1)(C) by incorporating the CERCLA use 

restrictions into the DON’s deed of conveyance in the form of restrictive covenants under the 

authority of Cal. Civ. Code § 1471 and into the Covenant to Restrict the Use of Property. 

The substantive provisions of Cal. Health & Safety Code §§ 25221 and 25355.5(a)(1)(C) may be 

interpreted in a manner that is consistent with the substantive provisions of Cal. Civ. Code 

§ 1471. The covenants would be recorded with the deed and run with the land. 

Cal. Health & Safety Code § 25223 sets forth “relevant and appropriate” substantive criteria for 

granting variances from prohibited uses based upon specified environmental and health criteria. 

Cal. Health & Safety Code § 25224 sets forth the following “relevant and appropriate” 

substantive criteria for the removal of a land-use restriction on the grounds that “. . . the waste no 

longer creates a significant existing or potential hazard to present or future public health or 

safety.” 

In addition to being implemented through the Covenant to Restrict the Use of Property between 

the DON and DTSC, the appropriate and relevant portions of Cal. Health & Safety Code 

§§ 25202.5, 25221, 25223, 25224, and 25355.5(a)(1)(C) and Cal. Civ. Code § 1471 shall also be 

implemented through the deed between the DON and the transferee. 
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5. SUMMARY 

Remedial alternatives are required to protect future human receptors from potential buried 

munitions and prevent unauthorized use of groundwater; thereby limiting remedial alternatives to 

institutional controls; further protecting the current environment. Controlling ARARs have been 

identified in the text of this appendix for each medium, location, and proposed response action. 

The ARARs evaluated are listed in Tables 1, 2, and 4. Potential applicable, relevant and 

appropriate, and TBC ARARs are summarized below. 

5.1 CHEMICAL-SPECIFIC ARARS 

There are no groundwater COCs. The substantive provisions of the following requirements are 

the most stringent of the potential federal and state chemical-specific ARARs for groundwater at 

the IR05, DP7S, and WMA sites: 

 SWRCB Res. 88-63 (SWRCB, 1988) establishing criteria to help RWQCBs identify 

potential sources of drinking water 

 WCQP for the San Francisco Bay Region (RWQCB, 2010) establishing WQOs, 

beneficial uses, and waste discharge limitations 

Because discarded military munitions have been recovered and may remain buried at the IR05, 

DP7S, and WMA sites, the following requirements for soil/sediment are the most stringent of the 

potential federal and state chemical-specific ARARs:  

 Definition of RCRA hazardous waste found at Cal. Code Regs. tit. 22, § 66261.21, 

66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 

 Identification of hazardous waste munitions and treatment and storage requirements for 

hazardous waste munitions found at 40 C.F.R. part 266, subpart M 

5.2 LOCATION-SPECIFIC ARARS 

In 1960, Mare Island was officially declared California Historic Landmark No. 751 based on its 

long history as a Naval installation. In 1997, the Mare Island Historic District boundary was 

finalized and assigned as number 96001058 in the National Register of Historic Places. 
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This boundary includes a portion of the WMA as shown on Figure 8 of the FS Report. There are 

no known areas of historic significance within the IR05 and DP7S sites. The 21 buildings, 

including partial buildings, which served as storage magazines within the WMA were recognized 

as historical contributing buildings. Potential ARARs associated with these cultural resources 

were reviewed; however, because the remedial actions considered do not include removal or 

treatment of any media, there are no anticipated impacts to cultural resources, therefore no 

cultural resources ARARs. 

The IR05, DP7S, and WMA sites are located on or adjacent to the coast. Wetland habitats at the 

sites consist of tidal and non-tidal areas, which support coastal salt marsh vegetation and 

rotationally provide open water, mudflat, and pickleweed marsh habitat. The tidal marsh areas on 

Mare Island provide habitat for the SMHM and the California Clapper Rail, both listed as federal 

and state endangered species. The California Black Rail known to exist in the tidal marshes at 

IR05 and DP7S is listed as a state threatened species. The California Black Rail, Salt Marsh 

Common Yellowthroat and Suisun Shrew, are all candidate species for federal listing as 

threatened or endangered. They are also known to occur in the tidal and non-tidal areas of DP7S. 

The SMHM is a known inhabitant of the tidal wetlands within the WMA. Potential ARARs 

associated with these biological resources were reviewed; however, because the remedial actions 

considered do not include removal or treatment of any media, there are no anticipated impacts to 

biological resources, therefore no biological resources ARARs. 

5.3 ACTION-SPECIFIC ARARS 

The IR05, DP7S, and WMA sites are planned to be transferred to the City of Vallejo. 

Institutional controls are required to prevent exposure to potential buried munitions and prevent 

unauthorized use of groundwater. Such institutional controls would consist of land-use 

restrictions designed to control future land reuse options. The substantive requirements of the 

following are considered potential ARARs for sites being transferred to nonfederal entities: 

 Cal. Code Regs. tit. 22 § 67391.1 

 Cal. Civ. Code § 1471 

 Cal. Health and Safety Code §§ 25202.5, 25221, 25223, 25224, and 25355.5 

 SWRCB Res. 88-63 
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Table 1 
Potential Chemical-Specifica ARARs 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationb 
Potential ARAR 
Determination 

Comments 

FEDERAL 

GROUNDWATER 

Resource Conservation and Recovery Act (42 U.S.C., chapter 82, §§ 6901–6991(i))c 

Defines RCRA hazardous waste 
A waste is characterized as toxic, based on the 
TCLP, if the waste exceeds the TCLP 
maximum concentrations. 

Waste Cal. Code Regs. 
tit. 22, § 66261.21, 
66261.22(a)(1), 
66261.23, 
66261.24(a)(1), and 
66261.100 

Not an ARAR Actions will not generate waste. 

Clean Water Act, as Amended (33 U.S.C., chapter 26, §§ 1251–1387)c 

Water quality standards 
National Toxics Rule (NTR) and California 
Toxics Rule (CTR) 

Discharges to waters of 
the United States 

40 C.F.R. 
§ 131.36(b) and 
131.38 

Not an ARAR Actions will not discharge to waters of the 
United States. 

FEDERAL 

SOIL/SEDIMENT 

Resource Conservation and Recovery Act (42 U.S.C., chapter 82, §§ 6901–6991(i))c 

Defines RCRA hazardous waste 
A solid waste is characterized as toxic, based 
on the TCLP, if the waste exceeds the TCLP 
maximum concentrations. 

Waste Cal. Code Regs. 
tit. 22, § 66261.21, 
66261.22(a)(1), 
66261.23, 
66261.24(a)(1), and 
66261.100 

Applicable Military munitions may be encountered. Land 
use controls will be applied to manage future 
use, limiting potential impact to buried 
munitions at the IR05, DP7S, and WMA sites 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationb 
Potential ARAR 
Determination 

Comments 

Groundwater Protection Standards: 
requirements to ensure that hazardous 
constituents entering the groundwater from a 
regulated unit do not exceed the concentration 
limits for contaminants of concern in the 
uppermost aquifer underlying the waste 
management area of concern at the point of 
compliance. 

A regulated unit that 
receives or has received 
hazardous waste before 
26 July 1982 or 
regulated units that 
ceased receiving 
hazardous waste prior to 
26 July 1982 where 
constituents in or 
derived from the waste 
may pose a threat to 
human health or the 
environment. 

Cal. Code Regs. 
tit. 22, 
§ 66264.94(a)(1) and 
(3), (c), (d), and (e) 

Not an ARAR There are no regulated units at the IR05, 
DP7S, or WMA sites. The human health and 
ecological risk assessments have concluded 
that all potential risk drivers in soil are at or 
below ambient concentrations. 

Military Munitions Rule (40 C.F.R. Part 266, subpart M)c 

Identification of hazardous waste munitions 
and treatment and storage requirements for 
hazardous waste munitions. 

Storage of military 
munitions 

40 C.F.R. part 266, 
subpart M 

Applicable Land use controls will be applied to manage 
future use, limiting potential impact to buried 
munitions at the IR05, DP7S, and WMA sites.  

STATE 

GROUNDWATER, SOIL/SEDIMENT 

Cal/EPA Department of Toxic Substances Controlc 

Definition of “non-RCRA hazardous waste.” Waste Cal. Code Regs. tit. 
22, § 
66261.3(a)(2)(C) or 
66261.3(a)(2)(F), 
66261.22(a)(3) and 
(4), 66261.24(a)(2)–
(a)(8), 
66261.101(a)(1) and 
(a)(2) 

Not an ARAR Actions will not generate waste.  
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationb 
Potential ARAR 
Determination 

Comments 

State and Regional Water Quality Control Boardsc 

Authorizes the SWRCB and RWQCB to 
establish in water quality control plans 
beneficial uses and numerical and narrative 
standards to protect both surface water and 
groundwater quality. Authorizes regional water 
boards to issue permits for discharges to land 
or surface or groundwater that could affect 
water quality, including NPDES permits, and 
to take enforcement action to protect water 
quality. 

 Cal. Water Code, 
div. 7, §§ 13241, 
13243, 13263(a), 
13269, and 13360 
(Porter-Cologne Act) 

Not an ARAR On December 12, 2011, the RWQCB 
concurred with the groundwater beneficial use 
exception request for municipal and domestic 
water supply at the IR05, DP7S, and WMA 
sites. Remedial actions are not proposed for 
any media. 

Cal. Water Code, 
div. 7, § 13304 

Not an ARAR Section 13304 does not constitute an ARAR 
because it does not itself establish or contain 
substantive environmental “standards, 
requirements, criteria or limitations” 
(CERCLA Section 121) and is not in itself 
directive in intent. In addition, Section 13304 
is not more stringent than the substantive 
requirements of the potential state and federal 
ARARs identified in this table.  

Describes the water basins in the San Francisco 
Bay Region, establishes beneficial uses of 
groundwater and surface water, establishes 
WQOs, including narrative and numerical 
standards, establishes implementation plans to 
meet WQOs and protect beneficial uses, and 
incorporates statewide water quality control 
plans and policies. 

 Comprehensive 
Water Quality 
Control Plan for the 
San Francisco Bay 
Region (Basin Plan) 
(Cal. Water Code 
§ 13240) 

Relevant and 
Appropriate 

Substantive requirements pertaining to 
beneficial uses, WQOs, and certain statewide 
water quality control plans are potential State 
ARARs. On December 12, 2011, the 
RWQCB concurred with the groundwater 
beneficial use exception request for municipal 
and domestic water supply at the IR05, DP7S, 
and WMA sites. The preferred remedial 
alternative for the IR05, DP7S, and WMA 
sites is to establish land use controls to 
prevent unauthorized use of groundwater.  
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationb 
Potential ARAR 
Determination 

Comments 

Establishes the policy that high-quality waters 
of the state “shall be maintained to the 
maximum extent possible” consistent with the 
“maximum benefit to the people of the State.” 
It provides that whenever the existing quality 
of water is better than that required by 
applicable water quality policies, such existing 
high-quality water will be maintained until it 
has been demonstrated to the state that any 
change will be consistent with maximum 
benefit to the people of the state, will not 
unreasonably affect present and anticipated 
beneficial use of such water, and will not result 
in water quality less than that prescribed in the 
policies. It also states that any activity that 
produces or may produce a waste or increased 
volume or concentration of waste and that 
discharges or proposes to discharge to existing 
high-quality waters will be required to meet 
waste-discharge requirements that will result in 
the best practicable treatment or control of the 
discharge. 

 Statement of policy 
with respect to 
maintaining high 
quality of waters in 
California, SWRCB 
Res. 68-16 

Not an ARAR On December 12, 2011, the RWQCB 
concurred with the groundwater beneficial use 
exception request for municipal and domestic 
water supply at the IR05, DP7S, and WMA 
sites. Remedial actions are not proposed for 
any media. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationb 
Potential ARAR 
Determination 

Comments 

Describes requirements for RWQCB oversight 
of investigation and cleanup and abatement 
activities resulting from discharges of 
hazardous substances. RWQCB may decide on 
cleanup and abatement goals and objectives for 
the protection of water quality and beneficial 
uses of water within each region. Establishes 
criteria for “containment zones” where cleanup 
to established water-quality goals is not 
economically or technically practicable. 

Discharge Policies and 
procedures for 
investigation and 
cleanup and 
abatement of 
discharges under Cal. 
Water Code § 13304, 
SWRCB Res. 92-49 

Not an ARAR On December 12, 2011, the RWQCB 
concurred with the groundwater beneficial use 
exception request for municipal and domestic 
water supply at the IR05, DP7S, and WMA 
sites. Remedial actions are not proposed for 
any media.  

Incorporated into all regional board basin 
plans. Designates all groundwater and surface 
waters of the state as drinking water except 
where the TDS is greater than 3,000 ppm, the 
well yield is less than 200 gpd from a single 
well, the water is a geothermal resource or in a 
water conveyance facility, or the water cannot 
reasonably be treated for domestic use using 
either best management practices or best 
economically achievable treatment practices. 

Drinking water source SWRCB Res. 88-63 
(Sources of Drinking 
Water Policy) 

Relevant and 
Appropriate 

On December 12, 2011, the RWQCB 
concurred with the groundwater beneficial use 
exception request for municipal and domestic 
water supply at the IR05, DP7S, and WMA 
sites. 

Establishes concentration limits for cleanup 
actions, including groundwater, surface water, 
and the unsaturated zones for other than 
hazardous waste at background. Allows a 
higher cleanup limit (but not to exceed MCLs) 
if background is not technically or 
economically achievable. 

 Cal. Code Regs. 
tit. 27, §§ 20380(a); 
20400(a), (c), (d), 
(e), and (g) 

Not an ARAR Remedial actions are not proposed for any 
media.  
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationb 
Potential ARAR 
Determination 

Comments 

Establishes concentration limits for cleanup 
actions, including groundwater, surface water, 
and the unsaturated zones for hazardous waste 
at background. Allows a higher cleanup limit 
(but not to exceed MCLs) if background is not 
technically or economically achievable. 

 Cal. Code Regs. 
tit. 23, §§ 2550(a); 
2550.4(d), (e), and (f) 

Not an ARAR Remedial actions are not proposed for any 
media.  

Safe Drinking Water and Toxic Enforcement 
Act of 1986 (Proposition 65) 

 Cal. Code Regs. tit. 
22 §§ 12000-14000 

Not an ARAR Not directly applicable to the federal 
government. 

Definitions of designated waste, nonhazardous 
waste, and inert waste. 

Waste Cal. Code Regs. 
tit. 27, §§ 20210, 
20220, and 20230 

Not an ARAR Actions will not generate waste. 

Screening for Environmental Concerns at Sites 
With Contaminated Soil and Groundwater 
(Interim Final – May 2008) 
The document presents lookup tables of 
conservative Environmental Screening Levels 
for chemicals commonly found at sites with 
contaminated soil and groundwater, a 
description of how they were developed, and 
provides lookup tables. 

  Not an ARAR or 
TBC 

Nonpromulgated advisories or guidance 
issued by federal or state governments are not 
legally binding and do not have the status of 
ARARs. The preferred remedial alternative 
for the IR05, DP7S, and WMA sites is to 
establish land use controls, numerical values 
for cleanup and discharge limits are not 
potentially “to be considered” relevant. 

A Compilation of Water Quality Goals 
An extensive compendium of numerical water 
quality limits from the literature for chemical 
constituents and water quality parameters. 

  Not an ARAR or 
TBC 

Nonpromulgated advisories or guidance 
issued by federal or state governments are not 
legally binding and do not have the status of 
ARARs. There are no beneficial uses for 
groundwater at the IR05, DP7S, or WMA 
sites. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationb 
Potential ARAR 
Determination 

Comments 

California Department of Health Servicesc 

Standards for Protection Against Radiation 
This regulation incorporates 10 C.F.R. Part 20, 
§§ 20.1001 through 20.2402 and Appendices A 
through G by reference. 

Not exempt under Cal. 
Code Regs. tit 17, 
§§ 30180, 30257, or 
other section of 
Cal. Code Regs. tit. 17. 

Cal. Code Regs. 
tit. 17, § 30253 

Not an ARAR The IR05, DP7S and WMA are not licensed 
sites. 

Describes the process for decommissioning 
installations which may have been 
contaminated with radioactive material. 

 Cal. Code Regs. 
tit. 17 § 30256 

Not an ARAR Regulation is not applicable because it is 
procedural rather than substantive. It is not 
more stringent than risk-based cleanup levels 
because it does not identify objective 
standards for radiological material that can 
remain at a site. 

Notes: 

a Many potential action-specific ARARs contain chemical-specific limitations and are addressed in the action-specific ARAR table. 
b Only the substantive provisions of the requirements cited in this table are potential ARARs. 
c Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of 

the reader. Listing the statutes and policies does not indicate that the Department of the Navy accepts the entire statutes or policies as 
potential ARARs; specific potential ARARs are addressed in the table below each general heading; only substantive requirements of the 
specific citations are considered potential ARARs. 
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Acronyms/Abbreviations: 

§ Section 
§§ Sections 
ARAR applicable or relevant and appropriate requirement 
Cal. Code Regs. California Code of Regulations 
Cal. EPA California Environmental Protection Agency 
Cal. Water Code California Water Code 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
C.F.R. Code of Federal Regulations 
CTR California Toxics Rule 
div. division 
DON U.S. Department of the Navy 
DP7S Dredge Pond 7S 
gpd gallons per day 
IR05 Installation Restoration Site 05 
MCL Maximum Contaminant Level 
NPDES National Pollutant Discharge Elimination System 
NTR National Toxics Rule 
ppm parts per million 
RCRA Resource Conservation and Recovery Act 
RWQCB Regional Water Quality Control Board, San Francisco Bay Region 
SWRCB (California) State Water Resources Control Board 
TCLP Toxicity Characteristic Leaching Procedure 
TDS total dissolved solids 
tit. title 
U.S.C. United States Code 
WMA Western Magazine Area 
WQO water quality objective 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationa 
Potential ARAR
Determination 

Comments 

FEDERAL 

National Historic Preservation Act of 1966, as Amended (16 U.S.C. § 470-470x-6)b 

Historic project owned or controlled by federal 
agency 
Action to preserve historic properties; planning 
of action to minimize harm to properties listed 
on or eligible for listing on the National 
Register of Historic Places. 

Property included in or 
eligible for the National 
Register of Historic 
Places 

16 U.S.C. § 470-
470x-6 
36 C.F.R. pt. 800 
40 C.F.R. 
§ 6.301(b) 

Not an ARAR Remedial alternatives do not include removal 
or treatment of any media so there is no 
likelihood that the protected resources will be 
affected by the selected remedial action.  

Historic Sites, Buildings, and Antiquities Act of 1935 (16 U.S.C. §§ 461–467)b 

Historic sites 
Avoid undesirable impacts on landmarks. 

Areas designated as 
historic sites 

16 U.S.C. § 461–
467 
40 C.F.R. 
§ 6.301(a) 

Not an ARAR Remedial alternatives do not include removal 
or treatment of any media; therefore the 
protected resources will not be affected by the 
selected remedial action.  

Exec. Order No. 11990, Protection of Wetlandsb 
Wetland 
Avoid, to the extent possible, the adverse 
impacts associated with the destruction or loss 
of wetlands and avoid support of new 
construction in wetlands if practicable 
alternatives exist. 

Wetland meeting 
definition of Section 
7(c) of the Exec. Order 
No. 11990 

Exec. Order No. 
11990 

Not an ARAR Remedial alternatives do not include removal 
or treatment of any media; therefore the 
protected resources will not be affected by the 
selected remedial action. 

Clean Water Act of 1977, as Amended, Section 404 (33 U.S.C. § 1344)b 

Wetland 
Action to prohibit discharge of dredged or fill 
material into wetland without permit. 

Wetland as defined by 
Exec. Order No. 11990 
Section 7. 

33 U.S.C. § 1344 Not an ARAR Remedial alternatives do not include removal 
or treatment of any media; therefore the 
protected resources will not be affected by the 
selected remedial action. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationa 
Potential ARAR
Determination 

Comments 

Endangered Species Act of 1973 (16 U.S.C. §§ 1531–1543)b 
Location where endangered or threatened 
species are present or location designated as 
critical habitat. 
Federal agencies may not jeopardize the 
continued existence of any listed species or 
cause the destruction or adverse modification 
of critical habitat. 

Presence of endangered 
species, listed species, or 
critical habitat 

16 U.S.C. §§ 1531-
1543 

Not an ARAR Remedial alternatives do not include removal 
or treatment of any media; therefore the 
protected resources will not be affected by the 
selected remedial action. 

Migratory Bird Treaty Act of 1972 (16 U.S.C. §§ 703–712)b 
Migratory bird area 
Protects almost all species of native migratory 
birds in the U.S. from unregulated “take,” 
which can include poisoning at hazardous 
waste sites. 

Presence of migratory 
birds 

16 U.S.C. §§ 703-
712 

Not an ARAR Remedial alternatives do not include removal 
or treatment of any media; therefore the 
protected resources will not be affected by the 
selected remedial action. 

Coastal Zone Management Act (16 U.S.C. §§ 1451–1464)b 
Within coastal zone 
Conduct activities in a manner consistent with 
approved state management programs. 

Activities affecting the 
coastal zone including 
lands thereunder and 
adjacent shore land 

16 U.S.C. 
§ 1456(c) 
15 C.F.R. pt. 930 

Not an ARAR Remedial alternatives do not include removal 
or treatment of any media; therefore the 
protected resources will not be affected by the 
selected remedial action. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationa 
Potential ARAR
Determination 

Comments 

STATE 

California Endangered Species Act (Cal. Fish & Game Code §§ 2050-2116)b 

Area used by endangered or threatened species 
No person shall take any endangered or 
threatened species. 

Threatened or 
endangered species are 
present 

Cal. Fish & Game 
Code § 2080 

Not an ARAR California threatened and endangered species 
potentially present at the IR05, DP7S, and 
WMA sites include California Black Rail, 
California Clapper Rail, and Salt Marsh 
Harvest Mouse (SMHM); however remedial 
alternatives do not include removal or 
treatment of any media; therefore the protected 
resources will not be affected by the selected 
remedial action. 

California Fish & Game Codeb 
Area with rare or endangered native plants 
No person shall take, possess, or sell within 
this state, except as incident to the possession 
or sale of the real property on which the plant 
is growing, any native plant, or any part or 
product thereof, which the commission 
determines to be an endangered native plant or 
rare native plant. 

Endangered or rare 
native plant species must 
be present at site 

Cal. Fish & Game 
Code § 1908 

Not an ARAR California rare or endangered native plants 
potentially present at the IR05, DP7S, and 
WMA sites include Suisan Aster, Soft Bird’s 
Beak, Suisun Thistle, Diablo Rose-Rock, 
Mason’s Lilaeopsis, Delta Tule-Pea, Contra 
Costa Goldfields, and Rayless Ragwort; 
however remedial alternatives do not include 
removal or treatment of any media; therefore 
the protected resources will not be affected by 
the selected remedial action. 

Area used by fully protected mammals 
Fully protected mammals may not be taken at 
any time. 

A fully protected species 
must be potentially 
affected 

Cal. Fish & Game 
Code § 4700 

Not an ARAR The SMHM is a California fully protected 
mammal present at the IR05, DP7S, and WMA 
sites; however remedial alternatives do not 
include removal or treatment of any media; 
therefore the protected resources will not be 
affected by the selected remedial action. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationa 
Potential ARAR
Determination 

Comments 

Area used by fully protected birds 
Fully protected birds may not be taken at any 
time. 

A fully protected species 
must be potentially 
affected. 

Cal. Fish & Game 
Code § 3511 

Not an ARAR California fully protected birds potentially 
present at the IR05, DP7S, and WMA sites 
include American Peregrine Falcon, California 
Black Rail, California Brown Pelican, and 
California Clapper Rail; however remedial 
alternatives do not include removal or 
treatment of any media; therefore the protected 
resources will not be affected by the selected 
remedial action. 

Area with fisher, marten, river otter, desert kit 
fox, and red fox 
Fisher, marten, river otter, desert kit fox, and 
red fox may not be taken at any time. 

A fisher, marten, river 
otter, desert kit fox, and 
red fox must be 
potentially harmed 

Cal. Code Regs. 
tit. 14, § 460 

Not an ARAR There are no COECs at the sites. Remedial 
alternatives do not include removal or 
treatment of any media; therefore the protected 
resources will not be affected by the selected 
remedial action. 

Area with birds or mammals 
It is unlawful to take birds or mammals with 
any net, pound, cage, trap, set line or wire, or 
poisonous substance, or to possess birds or 
mammals so taken, whether taken within or 
without this state. 

Birds or mamals Cal. Fish & Game 
Code § 3005 

Not an ARAR There are no COECs at the sites. Remedial 
alternatives do not include removal or 
treatment of any media; therefore the protected 
resources will not be affected by the selected 
remedial action.  

Area with bird nest or eggs 
It is unlawful to take, possess, or needlessly 
destroy the nest or eggs of any bird, except as 
otherwise provided by this code or any 
regulation made pursuant thereto. 

Bird nests or eggs on-
site 

Cal. Fish & Game 
Code § 3503 

Not an ARAR There are no COECs at the sites. Remedial 
alternatives do not include removal or 
treatment of any media; therefore the protected 
resources will not be affected by the selected 
remedial action. 

Area with Falconiformes or Strigiformes 
It is unlawful to take, possess, or destroy any 
birds in the orders Falconiformes or 
Strigiformes (birds-of-prey) or to take, possess, 
or destroy the nest or eggs of any such bird. 

Falconiformes or 
Strigiformes birds on-
site 

Cal. Fish & Game 
Code § 3503.5 

Not an ARAR Remedial alternatives do not include removal 
or treatment of any media; therefore the 
protected resources will not be affected by the 
selected remedial action. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationa 
Potential ARAR
Determination 

Comments 

Waters of the state 
Prohibits the passage of enumerated substances 
or materials into waters of the state deleterious 
to fish, plant life, or birds. 

Discharge not authorized 
under Cal. Water Code 
§ 13263 or a waiver 
issued pursuant to 
subdivision (a) of § 
13269 of the Water 
Code 

Cal. Fish & Game 
Code § 5650(a), 
(b), & (c) 

Not an ARAR Remedial alternatives do not include removal 
or treatment of any media; therefore the 
protected resources will not be affected by the 
selected remedial action. 

California Coastal Act of 1976b 
Coast 
Regulates activities associated with 
development to control direct significant 
impacts on coastal waters and to protect state 
and national interests in California coastal 
resources. 

Any activity which 
could impact coastal 
waters and resources 

Cal. Pub. Res. 
Code §§ 30000–
30900;  
Cal. Code Regs. 
tit. 14, §§ 13001–
13666.4 

Not an ARAR The IR05, DP7S, and WMA sites are coastal 
areas; however remedial alternatives do not 
include removal or treatment of any media; 
therefore the protected resources will not be 
affected by the selected remedial action. 

McAteer-Petris Act (California Governmental Code Title 7.2)b 
San Francisco Bay Coast 
Regulates activities associated with fill and 
dredged material in San Francisco Bay, 
maintain marshes and mudflats to the fullest 
extent possible to conserve wildlife, abate 
pollution, and protect the beneficial uses of the 
bay. 

Activities affecting San 
Francisco Bay and 
100 feet of the shoreline 

San Francisco Bay 
Plan at Cal. Code 
Regs. tit. 14 
§§ 10110 through 
11990 

Not an ARAR Remedial alternatives do not include removal 
or treatment of any media; therefore the 
protected resources will not be affected by the 
selected remedial action. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Location/Requirement Prerequisite Citationa 
Potential ARAR
Determination 

Comments 

San Francisco Bay Conservation and Development Commissionb 

Living with a Rising Bay: Vulnerability and 
Adaptation in San Francisco Bay and on its 
Shoreline. Approved on October 6, 2011. 
Report assesses the vulnerability of San 
Francisco Bay and its shoreline to the impacts 
of climate change, identifies information needs 
for future vulnerability assessments, and 
suggests strategies to address climate change 
impacts.  

  Not an ARAR Nonpromulgated advisories or guidance issued 
by federal or state governments are not legally 
binding and do not have the status of ARARs. 

Notes: 

a Only the substantive provisions of the requirements cited in this table are potential ARARs. 
b Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of 

the reader. Listing the statutes and policies does not indicate that the Department of the Navy accepts the entire statutes or policies as 
potential ARARs; specific potential ARARs are addressed in the table below each general heading; only substantive requirements of the 
specific citations are considered potential ARARs. 
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Acronyms/Abbreviations: 

§ Section 
§§ Sections 
ARAR applicable or relevant and appropriate requirement 
C.F.R. Code of Federal Regulations 
Cal. California 
Cal. Code Regs. California Code of Regulations 
Cal. Pub. Res. Code California Public Resources Code 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
DFG-OSPR Department of Fish and Game-Office of Spill Prevention and Response 
DON U.S. Department of the Navy 
DP7S Dredge Pond 7S 
Exec. Executive 
FESA Federal Endangered Species Act 
IR05 Installation Restoration Site 05 
MBTA Migratory Bird Treaty Act 
NCP National Oil and Hazardous Substances Pollution Contingency Plan 
No. number 
pt. part 
tit. title 
U.S. United States 
U.S.C. United States Code 
WMA Western Magazine Area 
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Species 
Listing Status 

Federal/State/Other 
Occurrence on 

Mare Island 
Habitat/Nearest Location to 

Mare Island 
Birds 
American Peregrine Falcon 
Falco peregrinus anatum 

CFP Known Occasionally forages on island 

California Black Rail 
Laterallus jamaicensis 
coturniculus 

C2/CFP/ST Known 
Salt marsh on southwest edge of 

Mare Island 

California Brown Pelican 
Pelecanus occidentalis 
californicus 

CFP Known 
Occasional resident in tidelands 

and marshes 

California Clapper Rail 
Rallus longirostris obsoletus 

FE/SE/CFP Known 
Salt marsh on southwest edge of 

Mare Island 
Salt Marsh Common 
Yellowthroat 
Geothlypis trichas sinuosa 

C2/CSC Known 
Napa River above Mare Island 

Strait, mouth of Dutchman Slough, 
near Highway 37 Bridge 

San Pablo Song Sparrow 
Melospiza melodia samuelis 

FSC/CSC Known Tidal marshes 

Long-Billed Curlew 
Numenius americanus 

FSC/CSC Known 
Tidal marsh at Mare Island is an 

areas of high use 
Western Burrowing Owl 
Athene cunicularia hypugaea 

FSC/CSC Known 
On top of dredge pipe at the 
northeast corner of Pond 4M 

Western Snowy Plover 
Charadrius alexandrinus nivosus 

FT/CSC Known 
Transient species at the Mare Island 

tidal flats and salt ponds of San 
Pablo Bay 

Great Blue Heron 
Ardea herodias 

CSC Known 

Historically nested in trees around 
the saltwater reservoir on Mare 
Island; nests exist on two light 

fixtures toward the north end of 
Pier 34 

Osprey 
Pandion haliaetus 

CSC Known 
Light fixture at the south end of 
Pier 34 and on a light pole at the 

west end of Pier 35 

Mammals 

Salt Marsh Harvest Mouse 
Reithrodontomys raviventris 

FE/SE/CFP Known 
Most habitats located on west 

shore; two small areas remain on 
the east side 

Saltmarsh Wandering Shrew 
Sorex vagrans halicoetes 

C1/CSC Potential 
Tidal salt marsh; Giant Marsh near 

Point Pinole 
Suisan Ornate Shrew 
Sorex ornatus sinuosus 

C1/CSC Known 
At the mouth of Carquinez Strait, 

Non-Tidal Areas 
San Pablo Vole 
Microtus californicus 
sanpabloensis 

CSC Known 
Closely associated with wetland 

and feeds on pickleweed 

Townsend’s Big-Eared Bat 
Plecotus townsendii  

C2/CSC Potential Roosts in abandoned buildings 

Western Mastiff-Bat 
Eumops perotis californicus 

C2/CSC Potential Roosts in abandoned buildings 
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Species 
Listing Status 

Federal/State/Other 
Occurrence on 

Mare Island 
Habitat/Nearest Location to 

Mare Island 
Plants 
Suisan Aster 
Aster lentus 

C2/1B Suspected 
Northeast of Fagan Slough, Fagan 

Marsh 

Marsh Gumplant 
Grindelia stricta 

G4 Known 

Observed throughout the brackish 
marshes on the eastern and 

southern shores, the salt marsh in 
the southwestern corner of the 

island, and in scattered location in 
the dredge pond areas 

Soft Bird’s Beak 
Cordylanthus mollis ssp. mollis 

FE/SR/1B Known Salt marsh tides 

Suisun Thistle 
Cirsium hydrophilum var. 
hydrophilum 

FE/1B Potential Saltwater and brackish marshes 

Diablo Rose-Rock 
Helianthella castanea 

C2/1B Potential 
Chaparral and coastal scrub 

habitats 

Pacific Cordgrass 
Spartina foliosa 

FSC Known 
Observed along the shoreline of 
Carquinez Strait, predominately 

between Piers 34 and 35 

Mason’s Lilaeopsis 
Lilaeopsis masonii 

C2/SR/1B Known 

Observed along shoreline east of 
Pier 35 and along the southern side 

of Murphy Lane; Shoreline 
between Dike 14 and Pier 34 

Delta Tule-Pea 
Lathyrus jepsonii var. jepsonii 

C2/1B Known Coon Island on the Napa River 

Marin Knotweed 
Polygonum marinense 

FSC Potential Coastal salt marshes 

Contra Costa Goldfields 
Lasthenia conjugens 

FE/1B Potential Coastal salt marshes 

Rayless Ragwort 
Senecio aphanactis 

2 Potential Coastal salt marshes 

Notes: 
1B California Rare Plant Rank 1B (Rare, threatened, or endangered in California and elsewhere) 
2 California Rare Plant Rank 2 (Rare, threatened, or endangered in California, but more common elsewhere) 
C1 Category 1 Candidate for Federal Listing (Enough data on file to support listing) 
C2 Category 2 Candidate for Federal Listing 
CFP California Department of Fish and Game “Fully Protected”  
CSC California Department of Fish and Game “Species of Special Concern” 
FE Listed as Endangered by the Federal Government 
FSC Federal “Species of Special Concern” 
FT Listed as Threatened by the Federal Government 
G4 Global Ranking G4 (Apparently Secure-Uncommon but not rare) 
SE Listed as Endangered by the State of California 
ST Listed as Threatened by the State of California 
SR Listed as Rare by the State of California 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

FEDERAL 

Resource Conservation and Recovery Act (42 U.S.C. §§ 6901–6991(i))b 
Onsite waste generation 
Person who generates waste shall 
determine if that waste is a hazardous 
waste. 

Generator of waste Cal. Code Regs. tit. 22 
§ 66262.10(a), 
66262.11 

Not an ARAR Remedial alternatives considered will not 
generate waste. 

Onsite waste generation 
Requirements for analyzing waste for 
determining whether waste is hazardous. 

Generator of waste Cal.Code Regs. tit. 22, 
§ 66264.13(a) and (b) 

Not an ARAR Remedial alternatives considered will not 
generate waste. 

Hazardous waste accumulation 
On-site hazardous waste accumulation is 
allowed for up to 90 days as long as the 
waste is stored in containers in accordance 
with § 66262.171–178 or in tanks, on drip 
pads, inside buildings, is labeled and 
dated, etc. 

Accumulate hazardous 
waste 

Cal. Code Regs. tit. 22 
§ 66262.34 

Not an ARAR Remedial alternatives considered will not 
generate waste. 

Placement of waste in land disposal units 
Movement of excavated materials to new 
location and placement in or on land will 
trigger LDRs for the excavated waste or 
closure requirements for the unit in which 
the waste is being placed. 

Materials containing 
RCRA hazardous wastes 
subject to LDRs are 
placed in another unit. 

Cal. Code Regs. 
tit. 22, § 66268.40 

Not an ARAR Remedial alternatives considered will not 
generate waste. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Placement of waste in land disposal units 
Treatment of waste subject to ban on land 
disposal must attain levels achievable by 
BDAT for each hazardous constituent in 
each listed waste, if residual is to be land 
disposed. 

Placement of RCRA 
hazardous waste in a 
landfill, surface 
impoundment, waste 
pile, injection well, land 
treatment facility, salt 
dome formation, or 
underground mine or 
cave. 

Cal. Code Regs. 
tit. 22, § 66268.42 

Not an ARAR Remedial alternatives considered will not 
generate waste. 

CAMU 
An area at a RCRA facility may be 
designated as a CAMU. Placement of 
remediation wastes into or within a 
CAMU does not constitute land disposal 
of hazardous wastes nor creation of a unit 
subject to minimum technology 
requirements or LDRs. 

RCRA CAMU Cal. Code Regs. 
tit. 22, § 66264.552(c) 
and (e) (40 
C.F.R.§264.552[c] 
and [e]) 

Not an ARAR Remedial alternatives considered will not 
involve creation of a CAMU.  

Monitoring constituents of concern 
Constituents of concern are the waste 
constituents, reaction products, and 
hazardous constituents that are reasonably 
expected to be in or derived from waste 
contained in the regulated unit. 

Hazardous waste 
treatment, storage, or 
disposal facility. 

Cal. Code Regs. 
tit. 22, § 66264.93 

Not an ARAR Essentially the same as state requirements at 
Cal. Code Regs. tit. 23, § 2550.3 and tit. 27, 
§ 20395. Remedial alternatives considered do 
not include waste in a regulated unit. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Clean Water Act, as Amended (33 U.S.C., chapter 26, §§ 1251-1387)b 

Discharge to surface waters, including 
storm water 
Owners and operators of construction 
activities must be in compliance with 
discharge standards, including substantive 
provisions of the general requirements for 
storm water plans and BMPs. 

 CWA Section 402 
(33 U.S.C. ch. 26, 
§ 1342) and 40 C.F.R. 
§ 122.44(k)(2) and (4) 

Not an ARAR Remedial alternatives considered do not 
involve construction activities; therefore, 
BMPs are not applicable. 

Discharge of dredged material 
Guidelines for specification of disposal 
sites for dredged material. The discharge 
must represent the least damaging, 
practicable alternative. The discharge of 
dredged material must not result in 
significant degradation of the aquatic 
ecosystem. All practicable means must be 
utilized to minimize adverse 
environmental impacts. 

Discharge of dredged 
material to waters of the 
United States 

40 C.F.R. § 230.10(a), 
(c), and (d) 

Not an ARAR Remedial alternatives considered will not 
involve dredged material. 

Clean Air Act (42 U.S.C. §§ 7401-7671)b 

Discharge to air 
A person shall not emit from any source 
for a period or periods aggregating more 
than 3 minutes in any hour a visible 
emission which is as dark as or darker than 
No. 1 on the Ringelmann Chart or of such 
opacity as to obscure an observer’s view to 
an equivalent or greater degree. 

 BAAQMD 
Regulation 6-301 

Not an ARAR Remedial alternatives considered will not 
generate particulate matter or visible 
emissions.  
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Air stripping or soil vapor extraction 
A person shall not aerate contaminated soil 
except as provided in Regulations 8-40-
304 through 306. 

More than 1 cubic yard 
of soil contaminated 
with 50 ppmw organic 
content from other than 
a known chemical with 
less than 302 ºF initial 
boiling point. More than 
8 cubic yards if less than 
500 ppmw. Does not 
apply to accidental spills 
of 5 gallons or less. 

BAAQMD 
Regulation 8-40-301 

Not an ARAR Remedial alternatives considered will not 
involve contaminated soil. 

Air stripping or soil vapor extraction 
Storage pile requirements 

 BAAQMD 
Regulation 8-40 

Not an ARAR Remedial alternatives considered will not 
involve storage piles. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

STATE 

State Water Resources Control Board and Regional Water Quality Control Boardb 

Discharges to high-quality waters 
Incorporated into all Regional Board basin 
plans. Requires that quality of waters of 
the state that is better than needed to 
protect all beneficial uses be maintained 
unless certain findings are made. 
Discharges to high quality waters must be 
treated using best practicable treatment or 
control necessary to prevent pollution or 
nuisance and to maintain the highest 
quality water. Requires cleanup to 
background water quality or to lowest 
concentrations technically and 
economically feasible to achieve. 
Beneficial uses must, at least, be protected.

 SWRCB Res. 68-16 
(Policy With Respect 
to Maintaining High 
Quality of Waters in 
California) (Cal. 
Water Code § 13140, 
CWA regulations 
40 C.F.R. § 131.12) 

Not an ARAR On December 12, 2011, the RWQCB 
concurred with the groundwater beneficial use 
exception request for municipal and domestic 
water supply at the IR05, DP7S, and WMA 
sites. Actions will not involve discharges. 

Actions affecting water quality 
Provides water quality criteria for 
classifying the beneficial use of 
groundwater as municipal/domestic. 
Criteria outlined as follows:  total 
dissolved solids  3,000 mg/L or yielding 
200 gallons per day or serving as a public 
water system. 

Applies in determining 
beneficial uses for 
waters that may be 
affected by discharges of 
waste. 

SWRCB Res. 88-63 
(“Sources of Drinking 
Water Policy”) (as 
contained in the Basin 
Plans) 

Relevant and 
Appropriate 

On December 12, 2011, the RWQCB 
concurred with the groundwater beneficial use 
exception request for municipal and domestic 
water supply at the IR05, DP7S, and WMA 
sites. Remedial alternatives considered will 
not involve discharges. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Actions affecting water quality 
Establishes policies and procedures for the 
oversight of investigations and cleanup 
and abatement activities resulting from 
discharges of waste that affect or threaten 
water quality. Requires cleanup of all 
waste discharged and restoration of 
affected water to background conditions. 
Requires actions for cleanup and 
abatement to conform to Res. 68-16 and 
applicable provisions of Cal. Code Regs. 
tit. 23, div. 3, ch. 15 as feasible. 

Cleanup and discharge 
of groundwater to 
groundwater or surface 
water and establishment 
of containment zones. 

SWRCB Res. 92-49 
(Policies and 
Procedures for 
Investigation and 
Cleanup and 
Abatement of 
Discharges Under Cal. 
Water Code § 13304) 
(Cal. Water Code 
§ 13307) (02 October 
1996) 

Not an ARAR Remedial alternatives considered will not 
involve cleanup and discharge of groundwater. 

Construction and land disturbance 
Most nonstorm water discharges are 
prohibited. Requires BMPs, developing 
and implementing a stormwater pollution 
prevention plan, and monitoring of 
stormwater discharges. Contains numeric 
effluent limits and action levels. 

Construction site that 
disturbs one or more 
acres of soil. 

SWRCB Order 
No. 2009-0009-DWQ, 
as amended by 2010-
0014-DWQ (General 
Construction Activity 
Storm Water Permit) 

Not an ARAR Remedial alternatives considered will not 
involve land disturbance on an acre of soil or 
discharges. 

State Water Resources Control Boardb 
Monitoring 
Persons responsible for discharges at units 
that were closed, abandoned, or inactive 
on or before 27 November 1984 may be 
required to develop and implement a 
monitoring program in accordance with 
subdiv. 1, subch. 3, art. 1, (Cal. Code 
Regs. tit 27, §§ 20380–20435). 

Closed, inactive, or 
abandoned waste 
management unit before 
27 November 1984. 

Cal. Code Regs. tit. 
27, § 20080(g) 

Not an ARAR The IR05, DP7S, and WMA sites do not 
involve a closed, active, or inactive unit. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Disposal of waste 
Requires that designated waste as defined 
at Cal. Water Code § 13173 be discharged 
to Class I or Class II waste management 
units. 

Discharges of designated 
waste after 18 July 1997 
(nonhazardous waste 
that could cause 
degradation of surface or 
ground waters) to land 
for treatment, storage, or 
disposal. 

Cal. Code Regs. tit. 
27, § 20210 

Not an ARAR Remedial alternatives considered will not 
generate waste. 

Disposal of waste 
Requires that nonhazardous solid waste as 
defined at § 20220(a) be discharged to a 
classified waste management unit. 

Discharge of 
nonhazardous solid 
waste after 18 July 1997 
to land for treatment, 
storage, or disposal 

Cal. Code Regs. tit. 
27, § 20220(b), (c), 
and (d) 

Not an ARAR Remedial alternatives considered will not 
generate waste. 

Disposal of waste 
Inert waste as defined at Cal. Code Regs. 
tit. 27 § 20230(a) need not be discharged 
at a classified unit. 

Applies to discharges of 
inert waste to land after 
18 July 1997 for 
treatment, storage, or 
disposal 

Cal. Code Regs. tit. 
27, § 20230(b) 

Not an ARAR Remedial alternatives considered will not 
generate waste. 

Siting criteria 
All new landfills, waste piles, and surface 
impoundments shall be sited, designed, 
constructed, and operated to ensure that 
wastes will be a minimum of 5 feet above 
the highest anticipated elevation of 
underlying groundwater. Existing landfills, 
waste piles, and surface impoundments 
shall be operated to ensure that wastes will 
be a minimum of 5 feet above the highest 
anticipated elevation of underlying 
groundwater. 

Applies to discharges of 
waste to land after 
18 July 1997 for 
treatment, storage, or 
disposal. 

Cal. Code Regs. tit. 
27, § 20240(c) 

Not an ARAR Remedial alternatives considered will not 
generate waste. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Closure of a waste management unit 
General closure and postclosure 
maintenance standards. 

Waste discharged after 
18 July 1997 

Cal. Code Regs. tit. 
27, § 20950(a), (d), 
and (e) 

Not an ARAR The IR05, DP7S, and WMA sites do not 
include waste management units. Wastes have 
not been discharged after 18 July 1997. 

Monitoring 
Requires detection monitoring.  
Once a significant release has occurred, 
evaluation or corrective action monitoring 
is required. 

Discharge of waste to 
land after 18 July 1997. 

Cal. Code Regs. tit. 
27, § 20385(a)(1) and 
(a)(2) 

Not an ARAR Wastes have not been discharged after 
18 July 1997. 

Groundwater cleanup 
Requires identification of the point of 
compliance, hydraulically downgradient 
from the area where waste was discharged 
to land. 

Discharge of waste to 
land after 18 July 1997. 

Cal. Code Regs. tit. 
27, § 20405 

Not an ARAR Wastes have not been discharged after 
18 July 1997. 

Monitoring 
Requires monitoring for compliance with 
remedial action objectives for 3 years from 
the date of achieving cleanup levels. 

Discharge of waste to 
land after 18 July 1997. 

Cal. Code Regs. tit. 
27, § 20410 

Not an ARAR Wastes have not been discharged after 
18 July 1997. 

Monitoring 
Requires general soil, surface water, and 
groundwater monitoring. 

Discharge of waste to 
land after 18 July 1997. 

Cal. Code Regs. tit. 
27, § 20415 

Not an ARAR Wastes have not been discharged after 
18 July 1997. 

Groundwater monitoring 
Provides minimum requirements for a 
groundwater detection monitoring 
program. 

Discharge of waste to 
land after 18 July 1997. 

Cal. Code Regs. tit. 
27, § 20420 

Not an ARAR Wastes have not been discharged after 
18 July 1997. 

Groundwater monitoring 
Requires evaluation monitoring once a 
significant release is detected. 

Discharge of waste to 
land after 18 July 1997. 

Cal. Code Regs. tit. 
27, § 20425 

Not an ARAR Wastes have not been discharged after 
18 July 1997. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Corrective action 
Requires implementation of corrective 
action measures that ensure that cleanup 
levels are achieved throughout the zone 
affected by the release by removing the 
waste constituents or treating them in 
place. Source control may be required. 
Also requires monitoring to determine the 
effectiveness of the corrective actions. 

Discharge of waste to 
land after 18 July 1997. 

Cal. Code Regs. tit. 
27, § 20430 

Not an ARAR Wastes have not been discharged after 
18 July 1997. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Clean closure 
When the discharger has successfully 
completed clean closure, the landfill shall 
no longer be subject to the SWRCB-
promulgated requirements of this title; 
otherwise, the discharger shall close the 
landfill and carry out postclosure 
maintenance as though the discharger had 
not attempted clean closure. For the 
purpose of this paragraph, the discharger 
shall have successfully clean-closed a 
landfill only if all waste materials, 
contaminated components of the 
containment system, and affected geologic 
materials— including soils and rock 
beneath and surrounding the unit and 
groundwater polluted by a release from the 
unit—are either removed and discharged 
to an appropriate unit or treated to the 
extent that they no longer pose a threat to 
water quality; and all remaining 
containment features are inspected for 
contamination and, if contaminated, 
discharged in accordance with paragraph 
(f)(1). 

 Cal. Code Regs. tit. 
27, § 21090(f) 

Not an ARAR Remedial alternatives considered do not 
include clean closure. 

Monitoring 
Detection monitoring program may be 
required at CAI sites before the effective 
date of these requirements. 

CAI site before 
27 November 1984. 

Cal. Code Regs. tit. 
23, § 2510(g) 

Not an ARAR The IR05, DP7S, and WMA are not CAI sites. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Detection monitoring 
Detection monitoring program. 

Cal. Code Regs. tit. 23 
requirements are only 
applicable to waste 
discharges to land after 
27 November 1984. 

Cal. Code Regs. tit. 
23, § 2550.8 

Not an ARAR Wastes have not been discharged after 
27 November 1984. 

Evaluation monitoring 
Evaluation monitoring program 

Cal. Code Regs. tit. 23 
requirements are only 
applicable to waste 
discharges to land after 
27 November 1984. 

Cal. Code Regs. tit. 
23, § 2550.9 

Not an ARAR Wastes have not been discharged after 
27 November 1984. 

Monitoring 
Corrective action monitoring. 

Cal. Code Regs. tit. 23 
requirements are only 
applicable to waste 
discharges to land after 
27 November 1984 

Cal. Code Regs. tit. 
23, § 2550.10 

Not an ARAR Wastes have not been discharged after 
27 November 1984. 

Groundwater cleanup 
Point of compliance 

Cal. Code Regs. tit. 23 
requirements are only 
applicable to waste 
discharges to land after 
27 November 1984. 

Cal. Code Regs. tit. 
23, § 2550.5 

Not an ARAR Wastes have not been discharged after 
27 November 1984. 



Table 4 
Potential Action-Specific ARARs 

Feasibility Study Installation Restoration Site 05, Dredge Pond 7S, and Western Magazine Area 
Former Mare Island Naval Shipyard, Vallejo, California 

Feasibility Study – IR05, DP7S, WMA (Appendix A)  12 of 19

Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Cal/EPA Department of Toxic Substances Controlb 

Land-use covenants 
A land-use covenant imposing appropriate 
limitations on land use shall be executed 
and recorded when facility closure, 
corrective action, remedial or removal 
action, or other response actions are 
undertaken, and hazardous materials, 
hazardous wastes or constituents, or 
hazardous substances will remain at the 
property at levels that are not suitable for 
unrestricted use of the land. 

Property transfer by 
federal government to 
nonfederal entity. 

Cal. Code Regs. tit. 
22, § 67391.1 

Relevant and 
Appropriate 

Cal. Code Regs. tit. 22, § 67391.1 provides for 
a land-use covenant to be executed and 
recorded when remedial actions are taken and 
hazardous substances will remain at the 
property at concentrations that are unsuitable 
for unrestricted use of the land. The substantive 
provisions of this regulation have been 
determined to be “relevant and appropriate” 
state ARARs by the DON. See Section 4.2.1 
for DTSC and U.S. EPA positions. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

California Civil Codeb 

Land-use controls 
Provides conditions under which land-use 
restrictions will apply to successive 
owners of land. 

Transfer property from 
the DON to a nonfederal 
agency. 

Cal. Civ. Code § 1471 Applicable Generally, Cal. Civ. Code § 1471 allows an 
owner of land to make a covenant to restrict the 
use of land for the benefit of a covenantee. 
The covenant runs with the land to bind 
successive owners, and the restrictions must be 
reasonably necessary to protect present or 
future human health or safety or the 
environment as a result of the presence on the 
land of hazardous materials, as defined in Cal. 
Health & Safety Code § 25260. Substantive 
provisions are 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 or the 
environment as a result of the presence of 
hazardous materials, as defined in Section 
25260 of the California Health and Safety 
Code.” This narrative standard would be 
implemented through incorporation of 
restrictive covenants in the deed and 
Environmental Restriction and Covenant 
Agreement at the time of transfer. See 
Section 4.2.1 for DTSC and U.S. EPA 
positions. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

California Health and Safety Codeb 

Land-use controls 
Allows DTSC to enter into an agreement 
with the owner of a hazardous waste 
facility to restrict present and future land 
uses. 

Transfer property from 
the DON to a nonfederal 
agency. 

Cal. Health & Safety 
Code § 25202.5 

Applicable The substantive provisions of Cal. Health & 
Safety Code § 25202.5 are the general 
narrative standards to restrict “present and 
future uses of all or part of the land on which 
the . . . facility . . . is located . . .” See 
Section 4.2.1 for DTSC and U.S. EPA 
positions. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Land-use controls 
Provides a streamlined process to be used 
to enter into an agreement to restrict 
specific use of property in order to 
implement the substantive use restrictions 
of Cal. Health & Safety Code 
§ 25232(b)(1)(A)–(E). 

Transfer property from 
the DON to a nonfederal 
agency. 

Cal. Health & Safety 
Code §§ 25221 and 
25355.5(a)(1)(C) 

Relevant and 
Appropriate 

Generally, Cal. Health & Safety Code 
§§ 25221 and 25355.5(a)(1)(C) provide the 
authority for the DTSC to enter into voluntary 
agreements with land owners to restrict the use 
of property. The agreements run with the land 
restricting present and future uses of the land. 
The substantive requirements of the following 
Cal. Health & Safety Code § 25221 provisions 
are “relevant and appropriate”:  (1) the general 
narrative standard:  “restricting specified uses 
of the property…” and (2) “…the agreement is 
irrevocable, and shall be recorded by the 
owner, …as a hazardous waste easement, 
covenant, restriction or servitude, or any 
combination thereof, as appropriate, upon the 
present and future uses of the land.” The 
substantive requirements of the following Cal. 
Health & Safety Code § 25355.5(a)(1)(C) 
provisions are “relevant and appropriate”:  
“…execution and recording of a written 
instrument that imposes an easement, covenant, 
restriction, or servitude, or combination thereof 
, as appropriate, upon the present and future 
uses of the land.” See Section 4.2.1 for the 
DTSC and U.S. EPA positions. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Land-use controls 
Provides processes and criteria for 
obtaining written variances from a land-
use restriction and for removal of the land 
use restrictions. 

Transfer property from 
the DON to a nonfederal 
agency. 

Cal. Health & Safety 
Code §§ 25223 and 
25224 

Relevant and 
Appropriate 

Cal. Health & Safety Code § 25223 sets forth 
“relevant and appropriate” substantive criteria 
for granting variances based upon specified 
environmental and health criteria. Cal. Health 
& Safety Code § 25224 sets forth the following 
“relevant and appropriate” substantive criteria 
for the removal of a land-use restriction on the 
grounds that “…the waste no longer creates a 
significant existing or potential hazard to 
present or future public health or safety.” See 
Section 4.2.1 for DTSC and U.S. EPA 
positions. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

Stockpiling 
Stockpiled at the site for up to 90 days 
without satisfying all substantive 
requirements of a hazardous waste facility 
storage permit provided certain conditions 
are met with regard to storage, inspections, 
and management. These conditions 
include:  the waste is non-RCRA 
contaminated soil; the hazardous waste 
being accumulated does not contain free 
liquids; the hazardous waste is 
accumulated on an impermeable surface, 
such as high-density polyethylene, of at 
least 20 mils that is supported by a 
foundation, or high-density polyethylene 
of at least 60 mils that is not supported by 
a foundation; the generator provides 
controls for windblown dispersion and 
precipitation runoff and run-on, and 
complies with any stormwater permit 
requirements issued by an RWQCB; the 
generator has the accumulation site 
inspected weekly and after storms to 
assure that the controls for windblown 
dispersion and precipitation runoff and 
run-on are functioning properly; the 
generator, after final off-site 
transportation, inspects the accumulation 
site for contamination and remediates as 
necessary; the site is certified by a 
registered engineer for compliance with 
the standards specified herein. 

Non-RCRA hazardous 
waste intended for 
on-site treatment and 
disposal. 

Cal. Health & Safety 
Code § 25123.3 

Not an ARAR Remedial alternatives considered will not 
involve stockpiling. 
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Remedial alternatives for the IR05, DP7S, and WMA sites include (1) no action and (2) land-use controls. 

Action/Requirement Prerequisite Citationa 
Potential ARAR 
Determination 

Comments 

CAMU 
Specifies performance standards for 
CAMUs. 

CAMU Cal. Health & Safety 
Code §§ 25187, 
25200, 25200.10 and 
25316 

Not an ARAR Remedial alternatives considered will not 
generate waste or involve creation of a CAMU.

Financial Assurance Requirements 

If operation and maintenance activities are 
required as part of the selected remedy, 
financial assurance must be provided 
throughout the time necessary to complete 
all required operation and maintenance 
activities. This is applicable if the property 
is sold or transferred in the future to a 
nonfederal agency. 

Transfer of property 
from the DON to a 
nonfederal agency 

Cal. Health & Safety 
Code § 25355.2 

Not an ARAR The statute is not applicable to the federal 
government. It is not relevant and appropriate 
because it is not an environmental "standard, 
requirement, criteria, or limitation" and thus 
does not meet the threshold requirement for 
an ARAR under CERCLA Section 
121(d)(2)(A)(ii). In addition, this is a 
procedural requirement rather than a 
substantive environmental standard and 
ARARs must be substantive. There are no 
material Operation & Maintenance costs 
associated with the remedial alternatives 
under consideration (land-use controls with 
annual inspections); therefore the statute does 
not address problems or situations similar to 
the circumstances of the proposed response 
actions. 

Exclusion from hazardous waste 
permitting requirements 
Excludes onsite work from certain 
permitting requirements if the work is 
being conducted pursuant to a removal 
action work plan or remedial action plan 
and the cleanup complies with all 
applicable laws, rules, regulations, 
standards and requirements. 

Permitting requirements Cal. Health & Safety 
Code § 25358.9 

Not an ARAR Remedial alternatives considered will not 
generate waste. 
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Notes: 
a Only the substantive provisions of the requirements cited in this table are potential ARARs. 
b Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the 

reader. Listing the statutes and policies does not indicate that the Department of the Navy accepts the entire statutes or policies as potential 
ARARs; specific potential ARARs are addressed in the table below each general heading; only substantive requirements of the specific citations 
are considered potential ARARs. 

Acronyms/Abbreviations: 
ºF degrees Fahrenheit 
§ Section 
§§ Sections 
ARAR applicable or relevant and appropriate 

requirement 
BAAQMD Bay Area Air Quality Management District 
BDAT best demonstrated available technology 
BMP best management practice 
CAI closed, abandoned, or inactive 
Cal. California 
Cal. Civ. Code California Civil Code 
Cal. Code Regs. California Code of Regulations 
Cal. Health and Safety Code California Health and Safety Code 
CAMU corrective action management unit 
ch. chapter 
C.F.R. Code of Federal Regulations 
CWA Clean Water Act 
div. division 
DON U.S. Department of the Navy 

DP7S Dredge Pond 7S 
DTSC Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
IR05 Installation Restoration Site 05 
LDR land disposal restriction 
MEC munition and explosive of concern 
mg/L milligrams per liter 
NAVSEA Naval Sea Systems Command 
NRC U.S. Nuclear Regulatory Commission 
ppmw parts per million by weight 
RCRA Resource Conservation and Recovery Act 
RWQCB Regional Water Quality Control Board, San 

Francisco Bay Region 
subpt. subpart 
SWRCB (California) State Water Resources Control Board 
tit. title 
U.S.C. United States Code 
WMA Western Magazine Area 
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ARAR RESPONSES 



-
Department of Toxic Substances Control 

Linda S. Adams 
Acting Secretary for 

Environmental Protection 

July 12, 2011 

Janet Lear 
Department of the Navy 

Deborah 0 . Raphael , Director 
700 Heinz Avenue 

Berkeley, California 94710-2721 

BRAG Program Management Office West 
1455 Frazee Road , Suite 900 
San Diego, California 92108 

Dear Ms. Lear: 

Edmund G. Brown Jr. 
Governor 

Thank you for the opportunity to provide Applicable or Relevant and Appropriate 
Requirements {ARARs) for potential remedial alternatives being considered in the 
Feasibility Study for the Installation Restoration Site 05, Dredge Pond 7S and Western 
Magazine Area. The two actions being considered are the required no action 
alternative and institutional controls. 

DTSC's ARARs are listed in the enclosed table. ARARs provided by the San Francisco 
Bay Conservation and Development Commission, California Department of Fish and 
Game, California Department of Public Health and Cal ifornia Regional Water Quality 
Control Board are also enclosed. Thank you in advance for your consideration of the 
identified ARARs. If you have any questions, please contact me at (510) 540-3833 or 
jnaito@dtsc.ca.gov. 

Sincerely, 

Senior Hazardous Substance Scientist 

Enclosures 

cc: See next page 
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Ms. Janet Lear 
July 12, 2011 
Page 2 

cc: Elizabeth Wells (via electronic mail to: EWells@waterboards.ca.gov) 
San Francisco Bay Region Regional Water Quality Control Board 

Carolyn D'Almeida (via electronic mail to: dAlmeida.carolyn@epamai l.epa.gov) 
U. S. Environmental Protection Agency 

Tami Nakahara (via electronic mail to: TNakahar@ospr.dfg.ca.gov) 
California Department of Fish and Game 

Tracy Jue (via electronic mail to: Tracy.Jue@cdph.ca.gov) 
California Department of Public Health Environmental Health Branch 

Carolynn Box (via electronic mail to: cbox@bcdc.ca.gov) 
San Francisco Bay Conservation and Development Commission 

Reginald Paulding (via electronic mail to: Reginald.Paulding.ctr@navy.mil ) 
Heather Wochnick (via electronic mail to: Heather.Wochnick@navy.mil) 
Department of the Navy 
BRAC Program Management Office West 

Ms. Shelly Samaritoni (via electronic mail to: samaritonisa@cdm.com) 
CDM 



No. Source 

22CCR§66261.21, 
66261.22(a)(1-2), 
66261.23, 
66261.24(a)(1) and 

1 66261.100 

22 CCR§§ 
66261.3(a), 
66261.22(a)(3) and 
(a)(4), 66261.24(a)(2)-

2 (a)(8) and 66261.101, 

27 CCR §2023(a) and 
(b) 

3 22 CCR§§ 66267.10 
27 CCR §§ 20210, 

4 20220, and 20230 

5 22 CCR§ 66268.7(a) 

22 CCR, Chapter 12 
and Chapters 15 and 

618 

22 CCR§ 66262.10(a) 
and 66262.11 
22 CCR§ 66264.13(a) 
and (b) 

22 CCR § 66262.34 

IR OS/Western Magazine Area and Dredge Pond 7S 
DTSC Identified ARARs 

Standard, Requirement, Criterion, or 
Limitation Description 

Hazardous Waste Determination 
Requirements Criteria for determining whether waste exhibits hazardous waste characteristics. 

Waste Classification Requirements Criteria for determining whether excavated media exhibits non-RCRA hazardous waste 
for non-RCRA hazardous waste characteristics (i.e., California-only waste). 

Criteria for determining whether excavated media exhibits inert waste characteristics and 
Inert Waste Classification presents disposal restrictions. 

Defines a used or fired military munition as a waste, and, therefore, potentially subject to 
corrective action authorities under sections 25200.10 and 25187 of the Health and Safety 

Definition of Waste Code if the munition lands off-range and is not promptly rendered safe and/or retrieved. 
Criteria for determining whether excavated media is designated, nonhazardous solid, or 

Waste Classification Requirements inert waste. 
Criteria for determining whether waste is subject to land disposal restrictions. Identifies 
requirements for testing, tracking, and recordkeeping of hazardous waste~ subject to land 

Land Disposal Restrictions disposal restrictions. 
On-site hazardous waste accumulation requirements are applicable if hazardous waste is 

Hazardous Waste Generator generated and accumulated onsite before transport. Applicable for offsite disposal of 
Requirements generated waste disposed of to landfills. 

Requires person who generates waste to determine if that waste is a hazardous waste. 
Hazardous Waste Determination Applicable for any operation where hazardous waste is generated. Applicable for removal 
Requirement and off-site disposal of any generated waste. 

Onsite Waste Generation Specifies requirements for analyzing waste to determine whether waste is hazardous. 
Allows on site hazardous waste accumulation for up to 90 days, as long as the waste is 
stored in containers in accordance with §66262.171-178 or in tanks, on drip pads, inside 
buildings, is labeled and dated, etc. Applicable for removal and offsite disposal of any 

Hazardous Waste Accumulation generated waste. 

ARARs, or To Be 
Considered 

Applicable for 
wastes generated. 

Applicable for 
wastes generated. 

Applicable for 
wastes generated. 

Relevant and 
Appropriate 

Applicable 

Applicable 

Applicable 

Applicable 

Applicable 

Applicable 

1 



No. Source 

22 CCR § 66268.40 
and 66268.42 
HSC §§ 25187, 
25200, 25200.1 O and 

7 25316 

22 CCR§ 
8 66264.552(c) and (e) 

HSC, Chapter 6.5, 
Article 2, section 

9 25123.3 

10 22 CCR §67391.1 

11 HSC §25202.5 

HSC §25221.1 and 
12 25355.5(a)(1 )(C) 

HSC §25233(c) and 
13 25234 

Cal. Civil Code §1471 

14 HSC § 25355.2 

5 HSC § 25358.9 

IR 05/Western Magazine Area and Dredge Pond 7S 

DTSC Identified ARARs 

Standard, Requirement, Criterion, or 
Limitation Description 

Movement of excavated materials to a new location and placement in or on land will 
trigger land disposal requirements for the excavated waste or closure requirements for 

Placement of Waste in Land the unit in which the waste is being placed. Applicable if wastes are determined to be 
Disposal Unis RCRA wastes and disposed of off-site. 

Corrective Action Management Unit Specifies performance standards for CAMUs. May be applicable if the remedy involves 
(CAMU) consolidation or capping. 

Corrective Action Management Unit An area at a RCRA facility maybe designated a CAMU. May be applicable if the remedy 
(CAMU) involves consolidation or capping. 

Defines requirements for onsite storage of non-RCRA hazardous waste soil prior to onsite 
Remediation Waste Staging and On- treatment or offsite transportation and is applicable if non-RCRA hazardous waste soil is 
Site Storage accumulated and stored onsite. 

Defines requirements for establishing land use covenants imposing limitations on land 
Covenants to Restrict Use of use when hazardous materials, hazardous waste or constituents, or hazardous 
Property - Environmental substances will remain at the property at levels which are not suitable for unrestricted use 
Restrictions of the land. 
Covenants to Restrict Use of 
Property - Environmental Allows DTSC to enter into an agreement with the owners of a hazardous waste facility to 
Restrictions restrict present and future land uses. 
Covenants to Restrict Use of Allows DTSC to enter into voluntary agreements with land owners to restrict the use of 
Property - Environmental property. The agreements run with the land restricting present and future usese of the 
Restrictions land. 
Covenants to Restrict Use of 
Property - Environmental Provides the process and criteria for obtaining written variances from land use restrictions 
Restrictions and for termination of land use restrictions. 
Covenants to Restrict Use of Allows DTSC to enter into voluntary agreements with land owners to restrict the use of 
Property - Environmental property. The agreements run with the land restricting present and future uses of the 
Restrictions land. 

If operation and maintenance activities are required as part of the selected remedy, 
financial assurance must be provided throughout the time necessary to complete all 
required operation and maintenance activities. This is applicable if the property is sold or 

Financial Assurance Requirements transferred in the future to a non-governmental entity. 

Excludes onsite work from certain permitting requirements if the work is being conducted 
Exclusion from Hazardous Waste pursuant to a removal action workplan or remedial action plan and the cleanup complies 
permitting requirements with all applicable laws, rules, regulations, standards and requirements. 

ARARs, or To Be 
Considered 

Applicable 

Applicable 

Applicable 

Applicable 

Applicable 

Applicable 

Applicable 

Applicable 

Applicable 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

2 



No. Source 

16 8 CCR §5192 
BAAQMD Regulation 

17 8-40 
BAAQMD Regulation 
8, Organic 

18 Compounds 

BAAQMD Regulation 
6, Particulate Matter 
BAAQMD, CEQA 
Guidelines 
14 CCR Div. 7, Ch. 3, 
Article 7.8, Section 

19 17760 

Public Resources 
Code Sections 30000-
30900; 14 CCR, Parts 

20 13001-13666.4 

Government Code, 
21 Title 7.2. 

SF Bay Conservation 
and Development 
Commission 

IR 05/Western Magazine Area and Dredge Pond 78 
DTSC Identified ARARs 

Standard, Requirement, Criterion, or 
Limitation Description 

Workers involved in hazardous substance operations associated with cleanup of sites 
Health and Safety for Onsite must perfonn thse operations in accordance with the health and safety requirements of 
Workers Cal/OSHA. 

Soil Stockpiling regulations Requirements for soil stockpiling. Applicable if soil is accumulated and stored onsite. 

voe emissions Rule 40-300 contains standards for voe emissions from soil remediation operations. 
Limits the quantity of particulate matter in the atmosphere by controlling emission 

Particulate emissions rates, concentration, visible emissions and opacity. 

Dust control Describes potential feasible control measures for dust mitigation. 

Solid waste disposal sites not subject to requirements for Municipal Solid Waste Landfills 
Solid waste disposal sites in Section 17258 (contains requirements for cover, slope, and revegetation. 

Regulates activities associated with development to control direct significant impacts on 
California Coastal Act of 1976 coastal waters and to protect state and national interests in California coastal resources. 

Regulates activities to fill, to extract materials, and to make substantial changes in use of 
The McAteer-Petris Act land, water or existing structures in the Bay 
Living with a Rising Bay: 
Vulnerability and Adaptation in San 
Francisco Bay and on its Shoreline, Provides information and proposed revisions to the San Francisco Bay Plan to address 
dated 417/2009 climate change issues. 

ARARs, or To Be 
Considered 

Applicable 

Applicable 

Applicable 

Applicable 

To Be Considered 

Applicable 

Applicable 

Potentially 
applicable to 
activities within 
1 OD-foot shoreline 
band. 

To Be Considered 

3 



Attachment 1 - ARARs for Groundwater Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

1 Porter-Cologne Water California Water Code A groundwater cleanup system that is required to obtain a Applies to any discharge of treated 
Quality Control Act Section 13304.l(a) discharge permit from the RWQCB and that discharges treated groundwater that 1) are made to a 
(California Water Code groundwater to surface water or groundwater, shall treat the surface water body or to land where 
Section 13000 et seq.) groundwater to standards approved by the RWQCB, taking into groundwater could be affected and 2) 

account the beneficial uses of the receiving water that the for which the RWQCB has issued a 
location of the discharge and the method by which the discharge discharge permit (e.g., an NPDES 
takes place. permit or Waste Discharge 

Requirements). 

California Water Code If the SWRCB or RWQCB finds that the property is not suitable Applies to any site that is subject to a 
Section 13307.l(c) for unrestricted use and that a land use restriction is necessary cleanup or abatement order pursuant to 

for the protection of public health, safety, or the environment, Section 13304 and that is not an 
then the SWRCB and the RWQCBs may not issue a closure 
letter, or make a determination that no further a'.Ction is required, 

underground storage tank site. 

with respect to a site that is subject to a cleanup or abatement 
order pursuant to Section 13304 and that is not an underground 
storage tank site, unless a land use restriction is recorded or 
required to be recorded pursuant to Section 1471 or the Civil 
Code. 

California Water Code The RWQCB may specify certain conditions or areas where the Applies to groundwater remedial 
Section 13243 discharge of waste, or certain types of waste, will not be actions. 

permitted. 

2 Porter-Cologne Water RWQCB-SFB Basin Plan Chapter 2 describes beneficial uses of surface and ground Applies to all groundwater cleanups. 
Quality Control Act waters. Surface water beneficial uses may 
(California Water Code Chapter 2 -Beneficial Uses influence groundwater cleanup goals 
Section 13000, 13304, and/or treated effluent standards. 
13240, 13241, 13242, 
13243) 
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Attachment 1 - ARARs for Groundwater Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

RWQCB-SFB Basin Plan Chapter 3 establishes water quality objectives, including Applies where effluent is discharged to 
narrative and numerical standards that protect the beneficial uses surface water or where groundwater 

Chapter 3 - Water Quality and water quality objectives of surface and ground waters in the discharges to surface water. Any 
Objectives region. activity, including, but not limited to the 

Narrative objectives describe the water quality to attain via 
discharge 9f contaminated soils or water 
or in-situ treatment or containment of 

pollution control and form the basis for the numerical values. 
contaminated soils or waters, must not 

Numerical objectives are designed to limit the adverse effects of 
result in actual water quality exceeding 

pollutants. 
water quality objectives. 

RWQCB-SFB Basin Plan. Chapter 4 describes implementation plans and other control States that groundwater cleanup levels 
measures designed to ensure compliance with statewide plans are established based upon the most 

Chapter 4 - Implementation and policies. sensitive beneficial use identified and 
Plan 

Includes groundwater and surface water protection and 
that groundwater cleanup levels will be 
to background unless groundwater 

management. Describes program goals, how water quality 
cleanup levels can be established based 

objectives area applied, and strategies for managing polluted 
upon acceptable health risks. Requires 

sites. 
groundwater monitoring to verify that 
groundwater is not polluted by 
chemicals remaining in soil. 

3 Porter-Cologne Water SWRCB Resolution No. 68- Requires that high quality surface and groundwater be Applies to discharges of waste to 
Quality Control Act 16, Statement of Policy with maintained to the maximum extent possible. waters, including discharges to soil that 
(California Water Code Respect to Maintaining 

Establishes policy that whenever the existing water quality is 
may affect surface or ground waters. 

Sections 13000, 13140, High Quality Waters in 
better than the quality established in policies as of the date on 

13263, 13304) California ("Anti- If degradation of waters is allowed, or 
degradation Policy"). 

which such policies become effective, such existing high quality 
allowed to remain, the discharge must 

will be maintained until it has been demonstrated that any 
meet best practical treatment or control 

change will be consistent with the maximum benefit to the 
standards, and result in the highest 

people of the State, will not unreasonably affect present and 
water quality possible that is consistent 

anticipated beneficial use of such water, and will not result in 
with the maximum benefit to the people 

water quality less than prescribed in the policies. 
of the State. 

Discharge or proposed discharges to existing high quality waters 
will be required to meet waste discharge requirements which will In-situ cleanup levels for contaminated 
result in the best practicable treatment or control of the discharge ground waters must be set at 
necessarv to assure that a oollution or nuisance will not occur background level, unless allowing 
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Attachment 1 - ARARs for Groundwater Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

and the highest water quality consistent with the maximum continued degradation is consistent with 
benefit to the people of the State will be maintained. the maximum benefit of the people of 

the state. 

4 Porter-Cologne Water RWQCB-SFB Basin Plan, Encourages that discharges of extracted groundwater from Applicable to all groundwater sites 
Quality Control Act "Discharge of Treated groundwater cleanup projects be reclaimed to the extent where groundwater extraction occurs. 
(California Water Code Groundwater;" RWQCB technologically and economically feasible, and if not NPDES permitting requirements 
Sections 13240, 13241, Resolution No. 88-160. technologically and economically feasible, to discharge to identified by the resolution are 
13242, 13243) POTWs. Where neither option is feasible, the discharge shall be procedural and not ARARs. 

done in accordance with any NPDES requirements issued by the 
RWQCB. 

5 Porter-Cologne Water SWRCB Resolution No. 88- Specifies that, with certain exceptions, all ground and surface Applies in determining beneficial uses 
Quality Control Act 63 ("Sources of Drinking waters must have the beneficial use of municipal or domestic for waters that may be affected by 
(California Water Code Water Policy"), as contained water supply. discharges of waste. 
Sections 13000, 13140, in the RWQCB's Water 

SWRCB Resolution 88-63 applies to all sites that may be 
13240) Quality Control Plan 

affected by discharges of waste to groundwater or surface water. 
The resolution specifies that, with certain exceptions, all 
groundwater and surface waters have beneficial uses of 
municipal or domestic water supply. These exceptions include, 
among others, if: I) the total dissolved solids exceed a 3,000 
milligrams per liter or 2) the water source does not provide 
sufficient water to supply as single well capable of producing 
and average sustained yield of200 gallons per day. 

6 Porter-Cologne Water SWRCB Resolution No. 92- Establishes requirements for investigation and cleanup and Applies to groundwater remedial 
Quality Control Act 49, (Policies and Procedures abatement of discharges. Among other requirements, actions. 
(California Water Code for Investigation and dischargers must clean up and abate the effects of discharges in a 
Sections 13000, 13140, Cleanup and Abatement of manner that promotes the attainment of either background water Applies to all cleanups where the 
13240, 13260, 13263, Discharges Under Water quality, or the best water quality that is reasonable if background quality of groundwater or surface water 
13267, 13300, 13304, Code Section 13304"), as water quality cannot be restored. is threatened. 
13307) amended April 21, 1994. 

Requires the application of Title 23, CCR, Section 2550.4, 
requirements to cleanups. 
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Attachment 1 - ARARs for Groundwater Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

7 Porter-Cologne Water Title 27, CCR, Division 2, Establishes waste and siting classification systems and minimum The application of specific sections of 
Quality Control Act Subdivision 1 (Section waste management standards for discharges of waste to land for Title 27 I Title 23 is discussed below. 
(California Water Code 20080 et seq.) treatment, storage, and disposal. Engineered alternatives that are 
Sections 13140-13147. Title 23, CCR, Division 3, consistent with Title 27/Title 23 performance goals may be Provisions of Title 23 apply to 
13172, 13260, 13263, Chapter 15 (Section 2510 et considered. Establishes corrective action requirements for hazardous waste and provisions of Title 
13267, 13304) seq.). responding to discharges to land, including spills and leaks and 27 apply to designated and 

other unauthorized discharges. nonhazardous solid waste. 

8 Porter-Cologne Water Title 27, CCR, Section Action taken by public agencies to clean up unauthorized Applies to remediation and monitoring 
Quality Control Act 20090(d) releases are exempt from Title 27 I Title 23 except that wastes of sites. 
(California Water Code Title 23, CCR. Section removed from immediate place of release and discharged to land 
Sections 13140-13147, 2511 (d) must be managed in accordance with classification (Title 27, 
13172, 13260, 13263, CCR, Section 20200/ Title 23, CCR, Section 2520) and siting 
13267, 13304) requirements of Title 27 or Title 23 and wastes contained or left 

in place must comply with Title 27 or Title 23 to the extent 
feasible. 

9 Porter-Cologne Water Title 27, CCR, Section Concentration limits must be established for groundwater, Applies in setting ground water cleanup 
Quality Control Act 20400 surface water, and the unsaturated zone. Must be based on levels for all discharges of waste to 
(California Water Code Title 23, CCR, Section background, equal to background, or for corrective actions, may land. 
Sections 13140-13147, 2550.4. be greater than background, not to exceed the lower of the 
13172, 13260, 13263, applicable water quality objective or the concentration 
13267, 13304) technologically or economically achievable. Specific factors 

must be considered in setting cleanup standards above 
background levels. 

10 Porter-Cologne Water Title 27, CCR, Section Requires monitoring for compliance with remedial action Applies to groundwater remedial 
Quality Control Act 20410 objectives for three years from the date of achieving cleanup actions. 
(California Water Code Title 23, CCR, Section standards. 
Sections 13140-13147, 2550.6 
13172, 13260, 13263, 
13267, 13304) 
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Attachment 1 - ARARs for Groundwater Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

11 Porter-Cologne Water Title 27, CCR, Section Requires general soil, surface water, and ground water Applies to all areas at which waste has 
Quality Control Act 20415 monitoring. been discharged to land. 
(California Water Code Title 23, CCR, Section 
Sections 13140-13147, 2550.7. 
13172, 13260, 13263, 
13267, 13304) 

12 Porter-Cologne Water Title, 27, CCR, Section Requires an assessment of the nature and extent of the release, Applies to areas at which monitoring 
Quality Control Act 20425 including a determination of the spatial distribution and results show statistically significant 
(California Water Code Title, 23, CCR, Section concentration of each constituent. evidence of a release. 
Sections 13140-13147, 2550.9. 
13172, 13260, 13263, 
13267, 13304) 

13 Porter-Cologne Water Title 27, CCR, Section Requires implementation of corrective action measures that Applies to groundwater remedial 
Quality Control Act 20430 ensure that cleanup levels are achieved throughout the zone actions. 
(California Water Code Title 23, CCR Section affected by the release by removing the waste constituents or 
Sections 13140-13147, 2550.10 treating them in place. Source control may be required. Also 
13172, 13260, 13263, requires monitoring to determine the effectiveness of the 
13267, 13304) corrective actions. 

14 Porter-Cologne Water Title 27, CCR, Section Requires a final cover constructed in accordance with specific Applies to wastes contained or left in 
Quality Control Act 21090 prescriptive standards, to be maintained as long as wastes pose a place at the end of remedial actions that 
(California Water Code threat to water quality. could affect water quality. Includes 
Sections 13140-13147, closure oflandfills and other areas 
13172, 13260, 13263, where wastes have been discharged to 
13267, 13304). land. 

15 California Safe Title 22, CCR, Section Requirements for public water systems. Includes Maximum The act is legally applicable for an 
Drinking Water Act 64400 et seq. Contaminant Levels and Secondary Maximum Contaminant aquifer and associated distribution and 
(California Health & Levels. pre-treatment system that is currently 
Safety Code Section defined as "public water system" If it is 
4010 et seq.) only a potential "public water system," 

then the act is relevant and appropriate. 
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Attachment 1 - ARARs for Groundwater Remediation 

No. Source Standard, Requirement, Description 
Criterion, or Limitation 

16 Staff Report of the "A Compilation of Water Provides guidance on selecting numerical values to implement 
RWQCB-CV Quality Goals" narrative water quality objectives contained in the Basin Plan. 

17 Technical Document "Screening for Provides guidance on selecting numerical values to implement 
prepared by RWQCB- Environmental Concerns at narrative water quality objectives contained in the Basin Plan. 
SFB Staff Sites with Contaminated 

Soil and Groundwater" 
(Interim Final - current 
version) 

18 California Toxics Rule 40 CFR 131.3 8 Contains criteria for priority toxic pollutants in the State of 
California for inland surface waters and enclosed bays and 
estuaries, except in those waters subject to objectives in the 
Basin Plan. 

Notes and Definition of Abbreviations and Acronyms: 

ARAR =Applicable or Relevant and Appropriate Requirement 
Basin Plan =Water Quality Control Plan for the San Francisco Bay Basin 
CCR= California Code of Regulations 
CFR =Code of Federal Regulations 
NPDES =National Pollutant Discharge Elimination System 
POTW = Publicly-owned treatment works 
RWQCB =Regional Water Quality Control Board (any region) 
RWQCB-CV =Regional Water Quality Control Board, Central Valley Region 
RWQCB-SFB =Regional Water Quality Control Board, San Francisco Bay Region 
SWRCB =State Water Resources Control Board 
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Comments 

Performance Standard. To be 
considered in selecting appropriate 
numerical values to implement the 
Basin Plan for setting cleanup levels and 
discharge limits. The numerical values 
contained in the staff report may be 
ARAR's, or Performance Standards, 
depending on the source of the values. 

Applies to groundwater remedial 
actions. 

Applies to groundwater remedial 
actions. 
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Attachment 2 - ARARs for Soil Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

I Porter-Cologne Water Chapter 2-Beneficial Uses Chapter 2 describes beneficial uses of surface and Applies to defining beneficial uses of surface 
Quality Control Act ground waters. water where treated effluent may be 
(California Water Code discharged or at locations where impacted 
Sections 13240, 13241, ground water may be impacting surface water. 
13242, 13242) 

Chapter 3 - Water Quality Chapter 3 establishes water quality objectives, Applies where effluent is discharged to 

RWQCB-SFB Basin Objectives including narrative and numerical standards that surface water or where groundwater 

Plan protect the beneficial uses and water quality discharges to surface water. Any activity, 
objectives of surface and ground waters in the including, but not limited to the discharge of 
region. contaminated soils or water or in~situ 

treatment or containment of contaminated 
soils or waters, must not result in actual water 
quality exceeding water quality objectives. 

Chapter 4 - Implementation Chapter 4 describes implementation plans and other States that groundwater cleanup levels are 
Plan control measures designed to ensure compliance established based upon the most sensitive 

with statewide plans and policies and provide beneficial use identified and that groundwater 
comprehensive water quality planning. cleanup levels will be to background unless 

groundwater cleanup levels can be established 
based upon acceptable health risks. Requires 
groundwater monitoring to verify that 
groundwater is not polluted by chemicals 
remaining in soil. 

2 Applies to soil remedial 13307.J (c) If the SWRCB or RWQCB finds that the property Applies to soil remedial actions. 
action. is not suitable of unrestricted use and that a land 

use restriction is necessary for the protection of 
public health, safety, or the environment, then the 
SWRCB and the RWQCB may not issue a closure 
letter, or make a determination that no future action 
is required with respect to a site that is subject to a 
cleanup or abatement order pursuant to Section 
13304 and that is not an underground storage tank 
site, unless a land use restriction is recorded or 
required to be recorded pursuant to Section 1471 of 
the Civil Code. 
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Attachment 2 - ARARs for Soil Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

13243 The RWQCB may specify certain conditions or Applies to soil remedial actions. 
areas where the discharge of waste, or certain types 
of waste, will not be permitted. 

3 Porter-Cologne Water SWRCB Resolution No. 68- Establishes policy that whenever the existing water Applies to sites where discharges of 
Quality Control Act 16 Statement of Policy with quality is better than the quality established in contaminants to the soil or soil action have 
(California Water Code Respect to Maintaining High policies as of the date on which such policies potential to cause active discharges to surface 
Sections 13000, 13140, ("Anti- Quality Waters in become effective, such existing high quality will be waters and groundwater. In-situ cleanup 
13263, 13304) California Degradation maintained until it has been demonstrated that any levels for contaminated soils must be set so 

Policy") change will be consistent with the maximum benefit that groundwater will not be degraded, unless 
to the people of the state, will not unreasonably degradation is consistent with the maximum 
affect present and anticipated beneficial use of such benefit of the people of the state. If 
water, and will not result in water quality less than degradation is allowed, the discharge must 
prescribed in the policies. Discharges or proposed meet best practical treatment or control 
discharges to existing high quality waters will be standards, and result in the highest water 
required to meet waste discharge requirements quality possible consistent with the maximum 
which will result in the best practicable treatment or benefit to the people of the state. In no case 
control of the discharge necessary to assure that a may water quality objectives be exceeded. 
pollution or nuisance will not occur and the highest 
water quality consistent with the maximum benefit 
to the people of the state will be maintained. 

4 Porter-Cologne Water SWRCB Resolution 92-49 Establishes requirements for investigation and Applies to all cleanups of wastes to soil that 
Quality Control Act ("Policies and Procedures cleanup and abatement of discharges. Among other threatens or may affect the quality of ground 
(California Water Code for Investigation and requirements, dischargers must cleanup and abate or surface water. 
Sections 13000, 13140, Cleanup and Abatement of the effects of discharges in a manner that promotes 
13240, 13260, 13263, Discharges Under Water the attainment of either background water quality, 
13267, 13300, 13304, Code 13304") or the best quality that is reasonable if background 
13307) water quality cannot be restored. Requires the 

application of Title 23, CCR, Section 2550.4 
requirements to cleanups. 
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Attachment 2 - ARARs for Soil Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

5 Porter-Cologne Water SWRCB 88-63 ("Sources of Specifies that, with certain exemptions, all ground ·Applies in determining beneficial uses for 
Quality Control Act Drinking Water Policy") (as and surface waters must have the beneficial use of waters that may be affected by discharges of 
(California Water Code contained in the RWQCB- municipal or domestic supply. waste. 
Sections 13000, 13140, SFB Basin Plan 

SWRCB Resolution 88-63 applies to all sites that 
13240) Applies to soil actions that will result in a 

may be affected by discharges of waste to 
discharge to groundwater or surface water. 

groundwater or surface water. The resolution 
specifies that, with certain exemptions, all 
groundwater and surface waters have beneficial 
uses of municipal or domestic supply. These 
exceptions include, among others, if: (1) the total 
dissolved solids concentration exceeds 3,000 
milligrams per liter, or (2) the water source does not 
provide sufficient water to supply a single well 
capable of producing an average sustained yield of 
200 gallons per day. 

6 Technical Document "Screening for Provides guidance on selecting numerical values to Performance standard is to be considered in 
prepared by RWQCB- Environmental Concerns at implement narrative water quality objectives selecting numerical values to implement the 
SFB Staff Sites with Contaminated contain in the Basin Plan. Basin Plan for setting cleanup levels and 

Soil and Groundwater," discharge limits. The· numerical values 
Interim Final (current contained in the staff report may be ARAR's 
version) or Performance Standards, depending on the 

source of the values. 

7 Staff Report of the The Designated Level Provides guidance on how to classify wastes Performance standard tis o be considered in 
RWQCB-CV Methodology for Waste according to Title 27, CCR, Division 2, Subdiv.l/ determining the classification of wastes and 

Classification and Cleanup Title 23, CCR, Division 3, Chapter 15, Article IO contaminated soils. 
Level Determination 

8 Porter-Cologne Water Title 27, CCR, Division 2, Establishes waste and siting classification systems Applies to all discharges of waste to land for 
Quality Control Act Subdivision 1 (Section and minimum waste management standards for treatment, storage, or disposal that may affect 
(California Water Code 20080 et seq.), Title 23, discharges of waste to land for treatment, storage, water quality. The application of some of the 
Sections 13140-13147, CCR, Division 3, Chapter and disposal. Engineered alternatives that are specific sections of Title 27/ Title 23 to 
13172, 13260, 13263, 15, (Section 2510 et seq.) consistent with Title 27/ Title 23 performance goals different situations is discussed below. 
13267, 13304) may be considered. Establishes corrective action Provisions of Title 23 apply to hazardous 

requirements for responding to leaks and other waste and provisions of Title 27 apply to 
unauthorized discharges. designated and non-hazardous waste. 
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Attachment 2 - ARARs for Soil Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

9 Porter-Cologne Water Title 23, CCR, Section, Requires that hazardous waste be discharged to Applies to discharges of hazardous waste to 
Quality Control Act 2520,2521 Class I waste management units that meet certain land for treatment, storage, or disposal. 
(California Water Code design and monitoring standards. 
Sections 13140-13147, 
13172, 13260, 13263, 
13269). 

10 Porter-Cologne Water Title 27, CCR, Section, Requires that designated waste be discharged to Applies to discharges of designated waste 
Quality Control Act 20200(c), 20210 Class I or Class II waste management units. (nonhazardous waste that could cause 
(California Water Code degradation of surface or ground waters) to 
Sections 13140-13147, land for treatment, storage, or disposal. 
13172, 13260, 13263, 
13269). 

11 Porter-Cologne Water Title 27, CCR, Section Requires that inert waste does not need to be Applies to discharges of inert waste to land 
Quality Control Act 20230 discharged at classified units. for treatment, storage, or disposal. 
(California Water Code 
Sections 13140-13147, 
13172, 13260, 13263, 
13269). 

12 Porter-Cologne Water Title 27, CCR, Section Requires that non-hazardous solid waste be Applies to discharges of non-hazardous solid 
Quality Control Act 20200( c ), 20220 discharged to a classified waste management unit. waste to land for treatment, storage, or 
(California Water Code disposal. 
Sections 13140-13147, 
13172, 13260, 13263, 
13269). 

13 Porter-Cologne Water 40 CPR Parts 122, 123, 124, Regulates pollutants in discharge of storm water Applies to storm water discharges from 
Quality Control Act NPDES, implemented by associated with hazardous waste treatment, storage, industrial areas. Includes measures to 
(California Water Code California Storm Water and disposal facilities, wastewater treatment plants, minimize and/or eliminate pollutants in storm 
Sections 13260, 13263, Permit for Industrial landfills, land application sites, and open dumps. water discharges and monitoring to 
13370.5, 13372, 13373, Activities, SWRCB Order Requirements to ensure storm water discharges do demonstrate compliance. 
13374, 13375, 13376, #97-03-DWQ. not contribute to a violation of surface water quality 
13377, 13383). standards. 
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Attachment 2 - ARARs for Soil Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

14 Porter-Cologne Water 40 CFR Parts 122, 123, Requires control of storm water runoff discharges Applies to construction areas over one acre in 
Quality Control Act 124, NPDES, implemented at construction sites that are greater than one acre in size. Includes measures to minimize and/or 
(California Water Code by SWRCB Order No. 99- size. eliminate pollutants in storm water discharges 
Sections 13260, 13263, 08 DWQ (Waste Discharge 

Regulates pollutants in discharge of storm water 
and monitoring to demonstrate compliance. 

13370.5, 13372, 13373, Requirements for 
associated with construction activity (clearing, 

13374, 13375, 13376, Discharges of Storm Water 
grading, or excavation) involving the disturbance of 

13377, 13383). Runoff Associated with 
Construction Activity). 

one acre or more. 

Requirements to ensure storm water discharges do 
not contribute to a violation of surface water quality 
standards. 

15 Porter-Cologne Water Title 27, CCR, Section Requires monitoring. If water quality is threatened, Applies to areas ofland where discharges had 
Quality Control Act 20080(g), Title 23, CCR, corrective action consistent with Title 27, Title 23 ceased as of November 27, 1984 (the effective 
(California Water Code Section 251 O(g) is required. date of the revised Title 27/ Title 23 
Sections 13140-1314 7, regulations). 
13172, 13260, 13263, 
13267, 13304). 

16 Porter-Cologne Water Title 27, CCR, Section Actions taken by public agencies to cleanup Applies to remediation and monitoring of 
Quality Control Act 20090( d) Title 23 CCR, unauthorized releases are exempt from Title 27 I sites. 
(California Water Code Section 2511(d) Title 23 except that wastes removed from 
Sections 13140-13147, immediate place of release and discharged to land 
13172, 13260, 13263, must be managed in accordance with classification 
13267, 13304). (Title 27 CCR, Section 20200/ Title 23 CCR, 

Sections 2520) and siting requirements of Title 27 
or Title 23 and wastes contained or left in place 
must comply with Title 27 or Title 23 to the extent 
feasible. 

17 Porter-Cologne Water Title 27, CCR, Section Requires closure of existing waste management Applies to "existing" waste management units 
Quality Control Act 20080 (d) units according to Title 27/Title 23. (i.e., areas where waste was discharged to 
(California Water Code Title 23, CCR, Section land on or before 27 November 1984, but that 
Sections 13140-13147, 2510(d) were not closed, abandoned, or inactive prior 
13172, 13260, 13263, to that date). 
13267, 13304). 
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Attachment 2 - ARARs for Soil Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

18 Porter-Cologne Water Title 27, CCR, Section Requires surface impoundments to be closed by If water quality is threatened, this section is 
Quality Control Act 21400, Title 23, CCR, removing and treating all free liquid and either relevant and appropriate for natural 
(California Water Code Section 2582. removing all remaining contamination or closing topographic depressions, excavations, and 
Sections 13140-13147, the surface impoundment as a landfill. diked areas where wastes containing free 
13172, 13260, 1323, liquids were discharged. 
13269). 

19 Porter-Cologne Water Title 27, CCR, Sections Applicable where groundwater monitoring is Applies to all areas in which waste has been 
Quality Control Act 20385-20435 Title 23, CCR, required under 2510 or 2511 of Ch 15 (and discharged to land to determine the threat to 
(California Water Code Section 2550. equivalent for Title 27), applies to authorized waste water quality. 
Sections 13140-13147, management units as well as unauthorized 
13172, 13260, 13263, discharges of waste to land and to closed 
13267, 13269). abandoned or inactive units. 

20 Porter-Cologne Water Title 27, CCR, Section Requires detection monitoring. Once a significant Applies to all areas in which waste has been 
Quality Control Act 20385, Title 23, CCR, release has occurred, evaluation, or corrective discharged to land to determine the threat to 
(California Water Code Section 2550.1 action monitoring is required. water quality. 
Sections 13140-13147, 
13172, 13260, 13263, 
13267, 13269). 

21 Porter-Cologne Water Title 27, CCR, Section Requires establishme.nt of a water quality protection Applies to all areas in which waste has been 
Quality Control Act 20390, Title 23, CCR, standard consisting of a list of constituents of discharged to land where groundwater is 
(California Water Code Section 2550.2 concern, concentration limits, compliance threatened. 
Sections 13140-13147, monitoring points and all monitoring points. This 
13172, 13260, 13263, section further specifies the time period that the 
13267, 13269). standard shall apply. 

22 Porter-Cologne Water Title 27, CCR, Section Requires development of a list of constituents of Applies to all areas in which waste has been 
Quality Control Act 20395, Title 23, CCR, concern, which include all waste constituents that discharged to land where groundwater is 
(California Water Code Section 2550.3 are reasonably expected to be present in the soil threatened. 
Sections 13140-13147, from discharges to land, and could adversely affect 
13172, 13260, 13263, water quality. 
13267, 13269). 
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Attachment 2 - ARARs for Soil Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

23 Porter-Cologne Water Title 27, CCR, Section Concentration limits must be established for If water quality is threatened, this section 
Quality Control Act 20400, Title 23, CCR, groundwater, surface water, and the unsaturated applies in setting soil cleanup levels for all 
(California Water Code Section 2550.4 zone. Must be based on background, equal to cleanups of discharges of waste to land. 
Sections 13140-13147, background, or for corrective actions, may be 
13172, 13260, 13263, greater than background, not to exceed the lower of 
13267, 13269). the applicable water quality objective or the 

concentration technologically or economically 
achievable. Specific factors must be considered in 
setting cleanup standards above background levels. 

24 Porter-Cologne Water Title 27, CCR, Section Requires identification of the point of compliance, Applies to all areas in which waste has been 
Quality Control Act 20405, Title 23, CCR, hydraulically down gradient from the area where discharged to land where groundwater is 
(California Water Code Section 2550.5 waste was discharged to land. threatened. 
Sections 13140-13147, 
13172, 13260, 13263, 
13267, 13269). 

25 Porter-Cologne Water Title 27, CCR, Section Requires monitoring for compliance with remedial Applies to all soil cleanup activities. 
Quality Control Act 20410 action objectives for three years from the date of 
(California Water Code Title 23, CCR, Section achieving cleanup levels. 
Sections 13140-13147, 2550.6 
13172, 13260, 13263, 
13267, 13269). 

26 Porter-Cologne Water Title 27, CCR, Section Requires general soil, surface water, and ground Applies to all areas in which waste has been 
Quality Control Act 20415 water monitoring. discharged to land. 
(California Water Code Title 23, CCR, Section 
Sections 13140-13147, 2550.7. 
13172, 13260, 13263, 
13267, 13269). 

27 Porter-Cologne Water Title 27, CCR, Section Requires detection monitoring to determine if a Applies to all areas where waste has been 
Quality Control Act 20420, Title 23, CCR, release has occurred. discharged to land and groundwater is 
(California Water Code Section 2550.8. threatened. 
Sections 13140-13147, 
13172, 13260, 13263, 
13267, 13269). 
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Attachment 2 - ARARs for Soil Remediation 

No. Source Standard, Requirement, Description Comments 
Criterion, or Limitation 

28 Porter-Cologne Water Title 27. CCR, Section Requires an assessment of the nature and extent of Applies to sites at which monitoring results 
Quality Control Act 20425 the release, including a determination of the spatial show statistically significant evidence of a 
(California Water Code Title 23, CCR, Section distribution and concentration of each constituent. release. 
Sections 13140-13147, 2550.9 
13172, 13260, 13263, 
13267, 13269). 

29 Porter-Cologne Water Title 27, CCR, Section Requires implementation of corrective action If water quality is threatened, this section 
Quality Control Act 20430 measures that ensure that cleanup levels (i.e., water applies to all soil cleanup activities. 
(California Water Code Title 23, CCR, Section quality protection standard established under 
Sections 13140-13147, 2550.10 Section 2550.2) are achieved throughout the zone 
13172, 13260, 13263, affected by the release by removing the waste 
13267, 13269). constituents or treating them in place. Source 

control may be required. Also requires monitoring 
to determine the effectiveness of the corrective 
actions. 

30 Porter-Cologne Water Title 27, CCR, Section General closure requirements, including continued Applies to partial or final closure of waste 
Quality Control Act 20950; 22207 (a); 22212 (a), maintenance of waste containment, drainage management units. 
(California Water Code and 22222. controls, and groundwater monitoring throughout 
Sections 13140-13147, the closure and post-closure maintenance periods. 
13172, 13260, 13263, Title 23, CCR, Section 
13267, 13269). 2550.0 (b); 2580; 2580(1). 

31 Porter-Cologne Water Title 27, CCR, Section Requires a final cover for landfills constructed in If water quality is threatened, this section is 
Quality Control Act 21090 accordance with specific prescriptive standards, to relevant and appropriate for wastes contained 
(California Water Code be maintained as long as wastes pose a threat to or left in place at the end of remedial actions 
Sections 13140-13147, water quality. that could affect water quality. Includes 
13172, 13260, 13263, closure oflandfills and other areas where 
13267, 13269 wastes have been discharged to land. 

32 Federal Clean Water 40 CPR 230.3, Section 404, Authorizes the US Army Corps of Engineers to Applicable to soil remedial action in the 
Act Definition of Wetlands delineate wetlands. vicinity of wetlands. 
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Attachment 2 - ARARs for Soil Remediation 

No. Source Standard, Requirement, Description 
Criterion, or Limitation 

33 Federal Clean Water 40 CFR, 230.IO(a) and Restrictions for discharge: If there is a practicable 
Act 230.IO(c) alternative that would have a lesser impact on the 

wetlands, fill materials should not be discharged at 
the wetland. Any discharge that occurs should not 
cause a violation of state water quality objectives or 
a significant degradation of water quality. 

34 Federal Clean Water USACE, Public Notice 92- Reassures that all wetland creation, uplands, 
Act 7: Interim Testing disposal, or dredging projects complete certain 

Procedures for Evaluating n'otifications and listings. 
Dredged Material Disposed 
of in San Francisco Bay 

35 Federal Clean Water Section 401, 33 USC 1341 State Water Quality Certification: Wetland 
Act destruction and alteration would require a 404 

pennit and this certification assures that the 
proposed activity will comply with state water 
quality standards. 

36 Federal Clean Water 40CFR122-EPA Requirements to ensure storm water discharges 
Act Administered Permit from remedial action activities do not contribute to 

Programs: The Nation al a violation of surface water quality standards. 
Pollution Discharge 

All reasonable steps must be taken to minimize or 
Elimination System, 40 CFR 
122.26; 40 CFR 122.41 (d); 

prevent discharges which have a reasonable 

40 CFR 122.41 (e); 40 CFR 
likelihood of causing adverse impacts on surface 

122.44 (d) 
water quality (40 CFR 122.4l(d)). 

Discharges into surface water must achieve federal 
and state water quality standards (40 CFR 122.44 
(d)). 

Notes and Definition of Abbreviations and Acronyms: 

ARAR =Applicable or Relevant and Appropriate Requirement 
Basin Plan= Water Quality Control Plan for the San Francisco Bay Basin 
CCR= California Code of Regulations 
CFR =Code of Federal Regulations 
NPDES =National Pollutant Discharge Elimination System 
RWQCB =Regional Water Quality Control Board (any region) 
RWQCB-CV =Regional Water Quality Control Board, Central Valley Region 
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Comments 

Applies to soil remedial actions in the vicinity 
of wetlands. 

Applies to soil remedial action in the vicinity 
of wetlands. 

Applies to soil remedial actions in the vicinity 
of wetlands. 

Applies to soil remedial actions. 
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Attachment 2 - ARARs for Soil Remediation 

Notes and Definition of Abbreviations and Acronyms (Continued): 

RWQCB-SFB =Regional Water Quality Control Board, San Francisco Bay Region 
SWRCB = State Water Resources Control Board 
USACE =U.S. Army Corps of Engineers 
USC =United States Code 
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LOCATION 

Aquatic 
habitat/species 

Wildlife 
Species 

ATTACHMENT 1 of 1 
CALIFORNIA DEPARTMENT OF FISH AND GAME 

LOCATION AND ACTION SPECIFIC ARARs 
FOR MARE ISLAND IR05, DP7S, and WMA, SOLANO COUNTY 

STANDARD SPECIFIC ARARffO BE CONSIDERED (TBC) EXPLANATION 
CITATION 

Action must be taken Fish and This code section prohibits depositing or placing where it can pass into 
if toxic materials are Game Code waters of the state any petroleum products (Section 5650(a)(1 )), factory 
placed where they section 5650 refuse (section 5650(a)(4)), sawdust, shavings, slabs or edgings (section 
can enter waters of (a), (b) & (f) 5650(a)(3)), and any substance deleterious to fish, plant life, mammals, 
the State. There can or bird life (section 5650(a)(6)). These are substantive, promulgated 
be no release that environmental protection requirements. These requirements impose 
would have a strict criminal liability on violators. (People v. Chevron Chemical 
deleterious effect on Company (1983) 143 Cal. App. 3d 50). This imposition of strict criminal 
species or habitat. liability imposes a standard that is more stringent than federal law. The 

extent to which each section 5650 is relevant and appropriate depends 
on the site characterization of IR05, DP7S, and WMA and potential for 
contaminants to enter state waters. 

Action must be taken Fish and This code section prohibits the taking of birds and mammals, including 
to prohibit the taking Game Code taking by poison. "Take" is defined by Fish and Game Code section 86 
of birds and section 3005 to include killing. "Poison" is not defined in the code. Although there is 
mammals, including (Stats. 1957, no state authority on this point, federal law recognizes that poison, such 
the taking by poison c. 456, p. as Strychnine, may effect incidental taking. (Defenders of Wildlife v. 

1353 section Administrator, Environmental Protection Agency (1989) 882. F. 2d. 
3005) 1295). This code section imposes a substantive, promulgated 

environmental protection requirement and is relevant and appropriate to 
the remedial actions at IR05, DP7S, and WMA. 



LOCATION 

Rare native 
plants 

ATTACHMENT 1 of 1 
CALIFORNIA DEPARTMENT OF FISH AND GAME 

LOCATION AND ACTION SPECIFIC ARARs 
FOR MARE ISLAND IR05, DP7S, and WMA, SOLANO COUNTY 

STANDARD SPECIFIC ARAR/TO BE CONSIDERED (TBC) EXPLANATION 
CITATION 

Action must be taken Fish and Section 1908 imposes a substantive requirement by forbidding any 
to conserve native Game Code "person" to take rare or endangered native plants. California Code of 
plants. There can be section 1908 Regulations Title 14 section 670.2 provides a listing of the plants of 
no releases and/or (Added by California that have been declared to be Endangered, Threatened or 
actions that would Stats. 1977, Rare. Fish and Game Code section 67 provides the definition of 
have a deleterious c. 1181, p. "person" as any natural person or any partnership, corporation, limited 
effect on species or 3869, section liability company, trust, or other type of association. Whether the federal 
habitat. 8) government or contractors acting on behalf of the federal government 

would fall within that definition is a potential issue. To the extent that 
there are rare or endangered plants on site, such as Mason's lilaeopsis 
(Lilaeopsis masonit), soft bird's beak (Cordylanthus mol/is ssp. mo//is), 
and Delta tule pea (Lathyrusjepsoniivar.jepsonit), section 1908 would 
be an ARAR. 



LOCATION 

Endangered 
Species 

ATTACHMENT 1of1 
CALIFORNIA DEPARTMENT OF FISH AND GAME 

LOCATION AND ACTION SPECIFIC ARARs 
FOR MARE ISLAND IR05, DP7S, and WMA, SOLANO COUNTY 

STANDARD SPECIFIC ARAR/TO BE CONSIDERED (TBC) EXPLANATION 
CITATION 

Action must be taken Fish and This section prohibits the take, possession, purchase or selling within the 
to conserve Game Code state, of any species (including rare native plant species), or any product 
endangered species. section 2080 thereof, that the commission determines to be an endangered or 
There can be no (Added by threatened species, or the attempt of any of these acts. This section is 
releases and/or Stats. 1984, relevant and appropriate to the extent that there are endangered or 
actions that would c. 1240, threatened species in the area, such as the salt marsh harvest mouse, 
have a deleterious section 2). California Clapper Rail, California Black Rail, longfin smelt, and delta 
effect on species or smelt, which have the potential of being affected if actions are not taken 
habitat. to avoid take of the species. This section prohibits releases and/or 

actions that would have a deleterious effect on species or their habitat. 
This section and applicable Title 14 regulations should be considered as 
ARARs. 



LOCATION 

Fully protected 
bird 
species/habitat 

ATTACHMENT 1of1 
CALIFORNIA DEPARTMENT OF FISH AND GAME 

LOCATION AND ACTION SPECIFIC ARARs 
FOR MARE ISLAND IR05, DP7S, and WMA, SOLANO COUNTY 

STANDARD SPECIFIC ARAR/TO BE CONSIDERED (TBC) EXPLANATION 
CITATION 

Action must be taken Fish and This section provides that it is unlawful to take or possess any of the 
to prevent the taking Game Code following fully protected birds: 
of fully protected section 3511 (a). Ameri.can Peregrine Falcon 
birds (Added by (b). Brown Pelican 

Stats.1970, (c). California Black Rail 
c. 1036, p. (d). California Clapper Rail 
1848 section (e). California Condor 
4) (f). California Least Tern 

(g). Golden Eagle 
(h). Greater Sandhill Crane 
(i). Light-footed Clapper Rail 
U). Southern Bald Eagle 
(k). Trumpeter Swan 
(I). White-tailed Kite 
(m). Yuma Clapper Rail 

This section should be considered relevant and appropriate to the extent 
that such fully protected birds, including the American Peregrine Falcon, 
Brown Pelican, California Black Rail, California Clapper Rail, Golden 
Eagle, and White-tailed Kite, and/or their habitat are detected on or near 
the site. 



LOCATION 

Fully Protected 
Mammals 

Birds 

ATTACHMENT 1 of 1 
CALIFORNIA DEPARTMENT OF FISH AND GAME 

LOCATION AND ACTION SPECIFIC ARARs 
FOR MARE ISLAND IR05, DP7S, and WMA, SOLANO COUNTY 

STANDARD SPECIFIC ARAR/TO BE CONSIDERED (TBC) EXPLANATION 
CITATION 

Actions must be Fish and This section prohibits the take or possession of any of the fully protected 
taken to assure that Game Code mammals or their parts. The following are fully protected mammals: 
no fully protected section 4700 (a) Morro Bay kangaroo rat 
mammals are taken (Added by (b) Bighorn sheep except Nelson bighorn sheep 
or possessed at any Stats. 1970, ( c) Northern elephant seal 
time. c. 1036, p. (d) Guadalupe fur seal 

1848 section (e) Ring-tailed cat 
6) (f) Pacific right whale 

(g) Salt marsh harvest mouse 
(h) Southern sea otter 
(i) Wolverine 

This section is relevant and appropriate to the extent that salt marsh 
harvest mouse and their habitat are located on or near the site. 

Action must be taken Fish and This section prohibits the take, possession, or needless destruction of 
to avoid the take or Game Code the nest or eggs of any bird, except as otherwise provided by this code 
destruction of the section 3503 or any regulation made pursuant thereto. This section is relevant and 
nest or eggs of any appropriate to the extent that birds and their habitat are located on or 
bird near the site. 
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CALIFORNIA DEPARTMENT OF FISH AND GAME 

LOCATION AND ACTION SPECIFIC ARARs 
FOR MARE ISLAND IR05, DP7S, and WMA, SOLANO COUNTY 

STANDARD SPECIFIC ARAR/TO BE CONSIDERED (TBC) EXPLANATION 
CITATION 

Action must be taken Fish and This section prohibits the take, possession, or destruction of any birds in 
to prevent the take, Game Code the orders of Falconiformes or Strigiformes (birds-of-prey) or to take, 
possession, or section possess, or destroy the nest or eggs of any such bird except as 
destruction of any 3503.5 otherwise provided by this code or any regulation adopted pursuant 
birds-of prey or their (Added by thereto. This section will be relevant and appropriate to the extent that 
eggs Stats. 1985, species, such as Osprey, Northern Harrier, Red-tailed Hawk, Barn Owl, 

c. 1334, and Western Burrowing Owl, or their eggs are located on or near the 
section 6) site. 

Action must be taken Title 14 Regulation makes it unlawful to take Fisher, marten, river otter, desert kit 
to avoid take C.C.R. fox, and red fox. This section is relevant and appropriate to the extent 

section 460 that red fox and their habitat are located on or near the site. 
(effective 
07/01/59) 
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TO: 

FROM: 

California Department of Public Health 
MEMORANDUM 

June 20, 2011 

Janet Naito 
Senior Hazardous Substance Scientist Brownfields 
Environmental Restoration Program 
Department of Toxic Substances Control 
700 Heinz Avenue Berkeley, California 
(510) 540-3833 Phone 
(510) 540-3819 Fax 
jnaito@dtsc.ca.gov 

Larry Morgan 
Senior Health Physicist 
Environmental Manag 
Section Chief 
1616 Capitol Avenu , MS-740 
P. 0. Box 997377 
Sacramento, California 95899-737y 

ARARs for Mare Island - Installation Rest~·atierr-Site 05 Feasibility Study SUBJECT: 

By the request of the Navy, the Environmental Management Branch of the California . 

Department of Public Health (CDPH) has submitted ARARS for Mare Island's 

Installation Restoration Site 5 Feasibility Study. If you need further assistance please 

contact Tracy Jue of my staff at (916) 324-4804. 

Attachment 



CDPH-EMB requests that the following be included as a Chemical-Specific 
ARAR:. 

Title 17, California Code of Regulations, 

Section 30256. 

Installations: Records and Notice. 

(a) Each person granted a specific license pursuant to Group 2 of this 
Subchapter shall keep records of information important to the decommissioning 
of a facility in an identified location until the site is released for unrestricted use 
by the Department. Before licensed activities are transferred or assigned in 
accordance with 30194(c), licensees shall transfer all records described in this 
section to the new licensee. In this case, the new licensee shall be responsible 
for maintaining these records until the license is terminated. If records important 
to the decommissioning of a facility are kept for other purposes, reference to 
these records and their locations may be used. The records shall include the 
following information important to decommissioning: 

(1) Records of spills or other unusual occurrences involving the spread of 
contamination in and around the facility, equipment, or site. These records shall 
include but not be limited to a description of any instances when contamination 
remains after any cleanup procedures or when there is reasonable likelihood that 
contaminants may have spread to inaccessible areas, as for example, possible 
seepage into porous materials such as concrete. These records shall include any 
known information on identification of involved nuclides, quantities, forms, and 
concentrations. 

(2) As-built drawings and modification drawings of structures and equipment in 
restricted areas where radioactive materials are used or stored, and of locations 
of possible inaccessible contamination such as buried pipes which may be 
subject to contamination. If required drawings are referenced, each relevant 
document need not be indexed individually. If drawings are not available, the 
licensee shall substitute appropriate records of available information concerning 
these areas and locations. · 

(3) Except for areas containing only sealed sources (provided the sources have 
not leaked or no contamination remains after any leak) or any radioactive 
materials having only half-lives of less than 65 days, a list contained in a single 
document and updated every 2 years, of the following: 

(A) All areas designated and formerly designated restricted areas as defined in 
Title 10, Code of Federal Regulations, Section 20.1003 incorporated by 
reference pursuant to Title 17, California Code of Regulations, Section 30253; 



(B) All areas outside restricted areas that require documentation under (a){1 ); 

(C) All areas outside of restricted areas where current and previous wastes have 
been buried as documented under Title 10, Code of Federal Regulations, Section 
20.2108 incorporated by reference pursuant to Title 17, California Code of 
Regulations, Section 30253; and 

(D) All areas outside of restricted areas which contain material such that, if the 
license expired, the licensee would be required to either decontaminate the area 
to unrestricted release levels or apply for approval for disposal under Title 10, 
Code of Federal Regulations, Section 20.2002 incorporated by reference 
pursuant to Title 17, California Code of Regulations, Section 30253. 

( 4) Records of the cost estimate performed for the decommissioning funding plan 
or of the amount certified for decommissioning, and records of the funding 
method used for assuring funds if either a funding plan or certification is used 
pursuant to Section 30195.1. 

{b) Each person granted a specific license pursuant to Group 2 of this 
Subchapter shall, no less than 30 days before vacating any installation which 
may have been contaminated with radioactive material as a result of the 
licensee's activities, notify the department in writing of intent to vacate. This 
notice shall be submitted on form CDPH 5314 (06/09), entitled "Certificate of 
Disposition of Materials," which is incorporated by reference herein, and shall 
address all requirements specified in subsection (c). 

(c) If a licensee does not submit an application for license renewal under section 
30194, the licensee shall on or before the expiration date specified in the license: 

(1) Terminate use of radioactive material; 

(2) Remove radioactive contamination to the extent practicable except for those 
procedures covered by Subsection (d) of this section; 

(3) Dispose of radioactive material in accordance with applicable regulations; 

(4) Submit a completed form CDPH 5314 (06/09), which certifies information 
concerning the disposition of materials; and 

(5) Conduct a radiation survey of the premises where the licensed activities were 
carried out and submit a report of the results of this survey, unless the licensee 
demonstrates that the premises are suitable for release for unrestricted use in 
some other manner. The licensee shall, as appropriate: 



(A) Report levels of radiation in units of microrads per hour of beta and gamma 
radiation at one centimeter and gamma radiation at one meter from surfaces, and 
report levels of radioactivity, including alpha, in units of disintegrations per minute 
(or microcuries) per 100 square centimeters removable and fixed for surfaces, 
microcuries per milliliter for water, and picocuries per gram for solids such as 
soils or concrete; and 

(B) Specify the survey instrument(s) used and certify that each instrument is 
properly calibrated and tested. 

(d) In addition to the information required under Subsections (c)(4) and (5), the 
licensee shall submit a plan for completion of decommissioning if the procedures 
necessary to carry out decommissioning have not been previously approved by 
the Department and could increase potential health and safety impacts to 
workers or to the public such as in any of the following cases: 

(1) Procedures would involve techniques not applied routinely during cleanup or 
maintenance operations; or 

(2) Workers would be entering areas not normally occupied where surface 
contamination and radiation levels are significantly higher than routinely 
encountered during operation; or 

(3) Procedures could result in significantly greater airborne concentrations of 
radioactive materials than are present during operation; or 

(4) Procedures could result in significantly greater releases of radioactive 
material to the environment than those associated with operation. 

(e) Procedures with potential health and safety impacts shall not be carried out 
prior to approval of the decommissioning plan. 

(f) The proposed decommissioning plan, if required by Subsection (d) of this 
section or by license condition, shall include: 

(1) Description of planned decommissioning activities; 

(2) Description of methods used to assure protection of workers and the 
environment against radiation hazards during decommissioning; 

(3) A description of the planned final radiation survey; 

(4) The information required in (a) (3) and any other information required by (a) 
that is considered necessary to support the adequacy of the decommissioning 
plan for approval; and 



(5) An updated detailed cost estimate for decommissioning, comparison of that 
estimate with present funds set aside for decommissioning, and plan for assuring 
the availability of adequate funds for completion of decommissioning. 

(g) The proposed decommissioning plan will be approved by the Department if 
the Department determines that the decommissioning will be completed as soon 
as is reasonable and that the health and safety of workers and the public will be 
adequately protected. 

(h) Upon approval of the decommissioning plan by the Department, the licensee 
shall complete decommissioning in accordance with the approved plan. As a final 
step in decommissioning, the licensee shall again submit the information required 
in subsection (c}(5) and shall certify the disposition of accumulated wastes from 
decommissioning by completing form CDPH 5314 (06/09). 

(i) If the information submitted under subsection (c)(5} or (h) does not adequately 
demonstrate that the premises are suitable for release for unrestricted use, the 
Department shall inform the licensee of the appropriate further actions required 
for termination of license. 

U) Each specific license continues in effect, beyond the expiration date if 
necessary, with respect to possession of residual radioactive material present as 
contamination until the Department notifies the licensee in writing that the license 
is terminated. During this time, the licensee shall: 

(1) Limit actions involving radioactive material to those related to 
decommissioning; and , 

(2) Continue to control entry to restricted areas until they are suitable for release 
for unrestricted use and the Department notifies the licensee in writing that the 
license is terminated. 

(k) Specific licenses shall be terminated by written notice to the licensee when 
the Department determines that: 

(1) Radioactive material has been properly disposed; 

(2) Reasonable effort has been made to eliminate residual radioactive 
contamination, .if present; and 

(3) A radiation survey has been performed which demonstrates that the premises 
are suitable for release for unrestricted use; or other information submitted by the 
licensee is sufficient to demonstrate that the premises are suitable for release for 
unrestricted use. 



Maki11g Sa11 Fra11clsco Bay Dt!tlt!r 

Ms. Janet Naito 
California Environmental Protection Agency 
Deparbnent of Toxic Substances Control 
700 Heinz Avenue, Suite 200 
Berkeley, CA 94710-2737 

. June 9, 2011 

SUBJECT: ARARs Identification Regarding IR05, DP7S and the WMA 
(BCDC Consistency Determination No. CN 10-97) 

Dear Ms. Naito: 

Thank you for the opportunity to identify the Applicable or Relevant and Appropriate 
Requirements (ARARs) related to remediation activities at the Installation Restoration Site 05 
(IR 05), Dredge Pond 7S (DP 7S), and the Western Magazine Area (WMA) at the former Mare 
Island Naval Shipyard in Vallejo, California, as requested in your email, May 12, 2011 and by 
the Deparbnent of the Navy's letter, dated May 9, 2011 requesting that the Deparbnent of Toxic 
Substances Control identify state ARARs. The analysis provided below is based on the 
information provided in the Draft Final Remedial Investigation Report for IR 05, DP 7S and the 
WMA, dated February 4, 2011. 

Although the Commission itself has not reviewed proposed ARARs related to IR 05, DP 7S 
and the WMA at the former Mare Island Naval Shipyard, the staff comments discussed below 
are based on the Commission's law, the McAteer-Petris Act, the Commission's San Francisco Bay 
Plan (Bay Plan), the Commission's federally-approved coastal management plan for the San 
Francisco Bay, and the federal Coastal Zone Management Act (CZMA). 

Commission Jurisdiction 

For your convenience and consideration, the Commission's jurisdiction includes all tidal 
areas of the Bay up to the line of mean high tide (up to five feet above mean sea level or the 

I 
upper edge of marsh vegetation in marshland), all areas formerly subject to tidal action that 
have been filled since September 17, 1965, and the shoreline band, which extends 100 feet inland 

J 
from and parallel to the Bay shoreline. Under the Coastal Zone Management Act (CZMA), the 

I 

Commission's jurisdiction can extend further inland for federal agency activities within or 
outside the coastal zone that affect any land or water use or natural resource. Therefore, 

+------,aGGording-to-the-GZMA-and-the-G0mmissi0n's-laws··and-policies;-IR05;-DP7S-and-W·MA-are-----
located within the Commission's jurisdiction. 

1 

Based on Figure 1-2 in the Draft Final Remedial Investigation Report, it appears portions of 
IR05, DP7S and WMA may be located within the Bay jurisdiction and the Shoreline Band 
jurisdiction. Figure 1-2 also indicates that tidal wetlands are located adjacent to the sites, and 
possibly on the sites, which means that the Commission's jurisdiction may be up to five feet 
above mean sea level or the upper edge of marsh vegetation in some areas within the project 
area. 

State ofCalifomia • SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION • Edmund G. Brown Jr., Governor 
50 California Street, Suite 2600 • San Francisco, Callfomla 94111 • {415) 352-3600 • Fax: {415) 352-3606 • info@bcdc.ca.gov • www.bcdc.ca.gov 
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McAteer-Petris Act (California Government Code Section 66600 through 66682) 

If remediation actions involve filling (or backfilling) in the Bay, wetlands, or marshland 
areas adjacent to the Bay, Section 66605 of the McAteer-Petris Act would be an applicable 
requirement. A project within the Commission's jurisdiction must be consist with Section 66605 
a through g in their entirety. 

Section 66605 (a} requires that filling of San Francisco Bay and certain waterways should be 
authorized only when the public benefits from fill clearly exceed public detriments from the 
loss of the water area and should be limited to projects that are a .water-oriented use (such as 
ports, water-related industry, airports, bridges, wildlife refuges, water-oriented recreation, and 
public assembly, water intake and discharge lines for desalinization plants and. power 
generating plans requiring large amounts of water for cooling purposes) or those that include 
minor fill for improving shoreline appearance or public access to the Bay. 

Section 66605(b) requires that fill in the Bay should be authorized only when meets the 
above description and the project have no alternative upland location. 

Section 66605 (c) states that a project that proposes to place fill in the Bay must be the 
minimum amount of fill necessary to achieve the purpose of the project. 

Section 66605 (d) requires that the nature, location and extent of any fill should minimize 
harmful effects to the Bay. 

Section 66605(e) states fill be constructed in accordance with sound safety standards, which 
will afford reasonable protection to persons and property against the hazards of unstable 
geologic or soil conditions or of.flood or storm waters. 

Section 66605 (£) requires that fill be authorized when the filling would establish a 
permanent shoreline. 

Section 66605 (g) requires that fill be authorized only to those who have valid title to the 
properties in question. 

The complete language paraphrased herein can be found on the Commission's website at 
www.bcdc.ca.gov in the publications section. . 

San Francisco Bay Plan 

The San Francisco Bay Plan is the Coastal Zone Management Plan for San Francisco Bay and 
its policies are applicable to projects with the Coastal Zone and those with potential to affect the 
Coastal Zone. Based on the project location and description, the following San Francisco Bay 
Plan policies are applicable requirements for the remediation project: 

Water Quality Policies. The Bay Plan Water Quality Policies require water pollution to be 
prevented to the greatest extent feasible. Policy No. 3 requires new projects be sited, designed, 
constructed and maintained to prevent or minimize the discharge of pollutants in the Bay by~----
eontfolling·polliifaiifilources aflneprojectsife,-usiiig approprfate-consliii.cB.on mafenaJs, and 
applying best management practices. 

Tidal Marshes and Tidal Flats Policies. The Bay Plan Tidal Marsh and Tidal Flats policies 
require that tidal marshes and tidal flats be conserved to the fullest possible extent. Policy No. 2 
requires that any proposed project be thoroughly evaluated to determine the effect of the 
project on tidal marshes and tidal flats, and designed to minimize, and, if feasible, avoid any 
harmful effects. 
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Fish, Other Aquatic Organisms and Wildlife Polic.ies. The Bay Plan Fish, Other Aquatic 
Organisms and Wildlife policies require that any California endangered species be protected. 
Policy No. 1 states in part, that to assure the benefits of fish, other aquatic organisms and 
wildlife for future generations, to the greatest extent feasible, the Bay's tidal marshes, tidal flats, 
and subtidal habitat should be conserve.d, restored and increased. Policy No. 2 states that any 
specific habitats that are needed to conserve, increase or prevent the extinction of any native 
species, species of threatened or endangered, species that the California Department of Fish and 
Game has determined are candidates for listing as endangered or threatened under the 
California Endangered Species Act, or any species that provides substantial public benefits, 
should be protected, weather in the Bay or behind dikes. 

Based on the figures referenced above, it appears that the proposed remediation may occur 
within subtidal areas along the !;OUth side of !ROS and DP 7S. If so, the Bay Plan Subtidal Areas 
policies are applicable requirements for the remediation project: 

Subtidal Areas. The Bay Plan Subtidal Areas policies require any filling or dredging project 
within a subtidal area, the land and water below mean low tide and areas that are intricately 
tied to tidal flats and tidal marshes, be thoroughly evaluated to determine the local· and Bay
wide effects of the project. Policy No. 2 states that subtidal areas are scarce in the Bay and have 
an abundance and diversity of fish, other aquatic organisms and wildlife should be conserved. 
Filling, changes in use, and dredging projects in these areas should therefore be allowed only if: 
(1) there is no feasible alternative; and (b) the project provides substantial public benefits. Policy 

· No. 3 states that subtidal restoration projects should be designed to promote an abundance and 
diversity of fish, other aquatic organisms and wildlife, ·restore rare subtidal areas, and expand 
open water areas in effort to make the Bay larger. 

It is not clear whether or not excavation and I or dredging will be part of the remediation 
process at IR 05, DP 7S, and the WMZ. Please provide information on the methods to remediate . 
the project areas. Please consider that recreational users and wildlife around Mare Island are 
potential receptors of contaminants from the proposed remediation sites. If excavation or 
dredging occurs within wetlands or marshlands adjacent to the Bay, the Bay Plan Dredging 
policies are applicable requirements for the remediation project: 

Dredging. The Bay Plan Dredging policies discuss disposal of dredged material and 
dredging requirements. Policy No. 1 states that dredging and dredged material disposal should 
be conducted in an environmentally and economically soitnd manner. 

Lastly, the figures referenced above also indicate that the project areas have special 
designations on the Bay Plan's Bay Plan Map 2. Therefore, the Bay Plan Map 2 and the related 
policies are applicable requirements for the remediation project: 

I Bay Plan Map 2. Bay Plan Map 2 and Bay Plan Map 2 Policies designate the southeast 
portion of Mare I.sland to be a Waterfront Park and the southwest portion of Mare Island as 

l tidal marsh. Bay Plan Map 2 Policy No. 5 states that a waterfront park should be created at the 
+-----~south-shoreof-Mare-Islandc6nsistefWWitn-the,-Jocai-!5ase-teuse plan and-Cnapter 5880£-ffie·-------

Statues of 2004. 

Coastal Zone Management Act 

The Coastal Zone Management Act (CZMA) was enacted in 1972 to encourage coastal states 
to develop comprehensive programs to manage and balance competing uses of and impacts to 
the coastal resources. Section 307 (16 USC§ 1456), called the federal consistency provision, 
facilitates cooperation and coordination between federal and state coastal management agencies 
like the Commission. Sections 307(c)(l)(A) requires that "federal agency activities within or 
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outside of the coastal zone that affects any land or water use or .natural resource of the coastal 
zone shall be carried out in a manner which is consistent to the maximum extent practicable 
with the enforceable policies of approved state management programs." Section 307(c)(2) 
requires that "any federal agency which shall undertake any development project in the coastal 
zone of a state shall insure that the project is, to the maximum extent practicable, consistent 
with the enforceable policies of approved state management programs." For purposes of this 
provision, the "coastal zone" consists of San Francisco Bay and its contiguous marshlands. 
Finally, section 307(c)(l)(C) requires a federal agency that engages in activities subject to section 
307(c)(l)(A) to submit to the Commission a consistency determination "at the earliest 
practicable time." .Each of these CZMA requirements is an applicable requirement with respect 
to the subject remediation projects. · · 

Thank you for providing staff with the opportunity to provide the Commission's ARARs 
related to remediation action at IR 05, DP 7S and the WMA at the former Mare Island Naval 
Shipyard. Additional information related to the remediation project will provide additional 
information about the project that may lead to the identification of additional applicable 
requirements. We recognize the importance of this project and are more than happy to assist 
you. Please feel free to contact me at (415) 352-3624 or email me at cbox@bcdc.ca.gov if you have 
any questions regarding this letter or the Commission's policies. 

CB/rca 

SC%+ 
CAROLYNN BOX 
Coastal Program Analyst 
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DESCRIPTION OF NCP EVALUATION CRITERIA 

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 Code of 

Federal Regulations Part 300) describes the methodology to be followed during Remedial 

Investigations/Feasibility Studies and subsequent remedy selection. As part of the Feasibility 

Study, during the detailed analysis of considered alternatives, each alternative is assessed against 

the evaluation criteria described in this appendix. This assessment is used to compare and identify the 

key tradeoffs among the alternatives in order to provide decision makers with sufficient information to 

select an appropriate remedy for a site, and demonstrate satisfaction of the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) remedy selection 

requirements. 

The specific statutory requirements for remedial actions that must be supported by the feasibility 

study are listed below. According to CERCLA, remedial actions must: 

 Be protective of human health and the environment 

 Attain applicable or relevant and appropriate requirements (ARARs) (or provide grounds 

for invoking a waiver) 

 Be cost-effective 

 Utilize permanent solutions and alternative treatment technologies or resource recovery 

technologies to the maximum extent practicable 

 Satisfy the preference for treatment that reduces toxicity, mobility, or volume as a 

principal element or provide an explanation in the Record of Decision as to why it does 

not 

In addition, CERCLA places an emphasis on evaluating long-term effectiveness and related 

considerations for each of the alternative remedial actions (Section 121(b)(1)(A)). 

These statutory considerations include the following: 

 Long-term uncertainties associated with land disposal 

 Goals, objectives, and requirements of the Solid Waste Disposal Act 

 Persistence, toxicity, and mobility of hazardous substances and their constituents, and 

their propensity to bioaccumulate 
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 Short-and long-term potential for adverse health effects from human exposure 

 Long-term maintenance costs 

 Potential for future remedial action costs if the alternative remedial action in question 

were to fail 

 Potential threat to human health and the environment associated with excavation, 

transportation, and redisposal, or containment 

Nine evaluation criteria have been developed to address the CERCLA requirements and statutory 

considerations listed above, and to address the additional technical and policy considerations that 

have proven to be important for selecting among remedial alternatives. These evaluation criteria 

serve as the basis for conducting the detailed analyses during the feasibility study and for 

subsequently selecting an appropriate remedial action. Two of the criteria (state acceptance and 

community acceptance) will be evaluated after public comment on this Feasibility Study Report 

and the subsequent Proposed Plan/Draft Remedial Action Plan and will be addressed in the 

Record of Decision/Final Remedial Action Plan. These two criteria are not further addressed in 

this report, and only the seven threshold and primary balancing criteria are evaluated in the 

Feasibility Study Report. The threshold and primary balancing criteria are discussed in the 

following paragraphs. 
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CRITERION 1—OVERALL PROTECTION OF HUMAN HEALTH AND 

THE ENVIRONMENT 

This evaluation criterion assesses how each alternative provides and maintains adequate 

protection of human health and the environment. Alternatives are assessed to determine whether 

they can adequately protect human health and the environment from unacceptable risks posed by 

contaminants present at the site, in both the short and long term. This criterion is also used to 

evaluate how risks would be eliminated, reduced, or controlled through treatment, engineering, 

institutional controls, or other remedial activities. The considerations evaluated during the 

analysis of each alternative for overall protection of human health and the environment are 

provided in Table 1. Figures 6 and 7 of the Feasibility Study present the exposure pathways that 

were considered in this evaluation. 

Table 1 
Overall Protection of Human Health and the Environment 

Analysis Factor Considerations 

Human Health Protection Likelihood that the alternative reduces risk to current and 
future onsite users. 

Likelihood that the alternative reduces risk to future onsite 
construction workers. 

Environmental Protection Likelihood that the alternative reduces risk to birds and 
mammals. 
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CRITERION 2—COMPLIANCE WITH ARARS 

This evaluation criterion is used to determine if each alternative would attain federal and state 

ARARs, or whether invoking waivers to specific ARARs is adequately justified. 

Other information, such as advisories, criteria, or guidance, is considered where appropriate 

during the ARARs analysis. The considerations evaluated during the analysis of the ARARs 

applicable to each alternative are provided in Table 2. Potential action-specific, location-specific, 

and chemical-specific ARARs requirements for Installation Restoration Site 05, 

Dredge Pond 7S, and Western Magazine Area sites are included in Appendix A of the Feasibility 

Study. 

Table 2 
Compliance with ARARs 

Analysis Factor Considerations 

Chemical-Specific ARARs Likelihood that the alternative will achieve compliance with 
chemical-specific ARARs (e.g., maximum contaminant 
levels) within a reasonable period of time 

If it appears that compliance with chemical-specific ARARs 
will not be achieved, the evaluation of whether a waiver is 
appropriate 

Location-Specific ARARs Determination of whether any location-specific ARARs 
(e.g., preservation of historic sites) apply to the alternative 

Likelihood that the alternative will achieve compliance with 
the location-specific ARAR 

Evaluation of whether a waiver is appropriate if the 
location-specific ARAR cannot be met 

Action-Specific ARARs Likelihood that the alternative will achieve compliance with 
action-specific ARARs 

Evaluation of whether a waiver is appropriate if the action-
specific ARAR cannot be met 

Other Criteria and Guidance Likelihood that the alternative will achieve compliance with 
other criteria, such as risk-based criteria 
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CRITERION 3—LONG-TERM EFFECTIVENESS AND PERMANENCE 

This evaluation criterion addresses the long-term effectiveness and permanence of maintaining 

the protection of human health and the environment after implementing the remedial action 

imposed by the alternative. The primary components of this criterion are the magnitude of 

residual risk remaining at the site after remedial objectives have been met and the extent and 

effectiveness of controls that may be required to manage the risk posed by treatment residuals 

and/or untreated wastes. The considerations evaluated during the analysis of each alternative for 

long-term effectiveness and permanence are provided in Table 3. The components addressed for 

each alternative are described in more detail in the following subsections. 

Magnitude of Residual Risk 

The magnitude of residual risk at the end of remedial activities is measured by numerical 

standards such as cancer risk levels, or the volume or concentration of contaminants remaining 

on the site. The characteristics of the residuals remaining onsite are also evaluated, considering 

their volume, toxicity, mobility, and propensity to bioaccumulate. 

Adequacy and Reliability of Controls 

The adequacy and reliability of controls that are used to either manage treatment residuals or 

untreated materials that remain at the site after attaining preliminary remedial goals are 

evaluated. This criterion includes an assessment of containment systems and institutional 

controls to evaluate the degree of confidence that they adequately handle potential problems and 

provide sufficient protection. This criterion also addresses long-term reliability, the need for 

long-term management and monitoring of the site, and the potential need to replace technical 

components of the alternative. 
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Table 3 
Long-Term Effectiveness and Permanence 

Analysis Factor Considerations 

Magnitude of Residual Risks Identity of remaining risks (risks due to treatment residuals) 
as well as risks due to untreated residual contamination 

Magnitude of the remaining risks 

Adequacy and Reliability of 
Controls 

Likelihood that the technologies will meet required process 
efficiencies or performance specifications 

Type and degree of long-term management required 

Long-term monitoring requirements 

Operation and maintenance functions that must be 
performed 

Difficulties and uncertainties associated with long-term 
Operation and maintenance functions 

Potential need for technical components replacement 

Magnitude of threats or risks should the remedial action 
need replacement 

Degree of confidence that controls can adequately handle 
potential problems 

Uncertainties associated with land disposal of residuals and 
untreated wastes 
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CRITERION 4—REDUCTION OF TOXICITY, MOBILITY, OR VOLUME 

THROUGH TREATMENT 

This evaluation criterion addresses the anticipated performance of the alternative’s treatment 

technologies in permanently and significantly reducing toxicity, mobility, and/or volume of 

hazardous materials at the site. The NCP prefers remedial actions where treatment is used to 

reduce the principal threats at a site through destruction of toxic contaminants, irreversible 

reduction in contaminant mobility, or reduction of total volume of contaminated media. 

The considerations evaluated during the analysis of each alternative for reduction of toxicity, 

mobility, or volume of contaminants present at a given site are provided in Table 4. 

Table 4 
Reduction of Toxicity, Mobility, or Volume through Treatment 

Analysis Factor Considerations 

Treatment process and remedy Likelihood that the treatment process addresses the principal 
threat 

Special requirements for the treatment process 

Amount of hazardous material 
destroyed or treated 

Portion (mass) of contaminant that is destroyed 

Portion (mass) of contaminant that is treated 

Reduction in toxicity, mobility, or 
volume 

Extent that the total mass of contaminants is reduced 

Extent that the mobility of contaminants is reduced 

Extent that the volume of contaminants is reduced 

Irreversibility of treatment Extent that the effects of the treatment are irreversible 

Type and quantity of treatment 
residual 

Residuals that will remain 

Quantities and characteristics of the residuals 

Risk posed by the treatment residuals 

Statutory preference for treatment 
as a principal element 

Extent to which the scope of the action covers the principal 
threats 

Extent to which the scope of the action reduces the inherent 
hazards posed by the principal threats at the site 
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CRITERION 5—SHORT-TERM EFFECTIVENESS 

This evaluation criterion considers the effect of each remedial alternative on the protection of 

human health and the environment during the construction and implementation process. 

The short-term effectiveness evaluation only addresses protection prior to meeting the remedial 

action objectives. The considerations evaluated during the analysis of each alternative for short-

term effectiveness are provided in Table 5. 

Table 5 
Short-Term Effectiveness 

Analysis Factor Considerations 

Protection of the community 
during the remedial action 

Risks to the community that must be addressed 

How the risks will be addressed and mitigated 

Remaining risks that cannot be readily controlled 

Protection of workers during 
remedial actions 

Risks to the workers that must be addressed 

How the risks will be addressed and mitigated 

Remaining risks that cannot be readily controlled 

Environmental Impacts Environmental impacts that are expected with the 
construction and implementation of the alternative 

Mitigation measures that are available and their reliability to 
minimize potential impacts 

Impacts that cannot be avoided, should the alternative be 
implemented 

Time until remedial action 
objectives are achieved 

Time to achieve protection against the threats being 
addressed 

Time until any remaining threats are addressed 

Time until remedial action objectives are achieved 

 

CRITERION 6—IMPLEMENTABILITY 

This criterion evaluates the technical feasibility and administrative feasibility (i.e., the ease or 

difficulty) of implementing each alternative and the availability of required services and 

materials during its implementation. The considerations evaluated during the analysis of each 

alternative for implementability are presented in Table 6. 
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Table 6 
Implementability 

Analysis Factor Considerations 

Technical Feasibility 

Ability to construct and operate the 
technology 

Difficulties associated with the construction 

Uncertainties associated with the construction 

Reliability of the technology Likelihood that technical problems will lead to schedule 
delays 

Ease of undertaking additional remedial 
action 

Likely future remedial actions that may be anticipated 

Difficulty implementing additional remedial actions 

Monitoring considerations Migration or exposure pathways that cannot be monitored 
adequately 

Risks of exposure, should the monitoring be insufficient to 
detect failure 

Administrative Feasibility 

Coordination with other agencies Steps required to coordinate with regulatory agencies 

Steps required to establish long-term or future coordination 
among agencies 

Ease of obtaining permits for offsite activities, if required 

Availability of Services and Materials 

Availability of treatment, storage capacity, 
and disposal services 

Availability of adequate treatment, storage capacity, and 
disposal services 

Additional capacity that is necessary 

Whether lack of capacity prevents implementation 

Additional provisions required to ensure that additional 
capacity is available 

Availability of necessary equipment and 
specialists 

Availability of adequate equipment and specialists 

Additional equipment or specialists that are required 

Whether there is a lack of equipment or specialists 

Additional provisions required to ensure that equipment 
and specialists are available 

Availability of prospective technologies Whether technologies under consideration are generally 
available and sufficiently demonstrated 

Further field applications needed to demonstrate that the 
technologies may be used full-scale to treat the waste at the 
site 

When technology should be available for full-scale use 

Whether more than one vendor will be available to provide 
a competitive bid 
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CRITERION 7—COST 

This criterion evaluates the cost of implementing each alternative. The cost of an alternative 

encompasses all engineering, construction, and operation and maintenance costs incurred over 

the life of the project. The assessment against this criterion is based on the estimated present 

value of these costs for each alternative. Present value is used to estimate expenditures such as 

construction and operation and maintenance that occur over different lengths of time. This allows 

costs for remedial alternatives to be compared by discounting all costs to the year that the 

alternative is implemented. 

The present value of a project represents the amount of money which, if invested in the initial 

year of the remedy and disbursed as needed, would be sufficient to cover all costs associated 

with the remedial action. As stated in the Remedial Investigation/Feasibility Study guidance 

(U.S. Environmental Protection Agency, 1988), these estimated costs are expected to provide an 

accuracy of plus 50 percent to minus 30 percent.  
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COST EVALUATIONS 

This appendix describes the methodology and assumptions used to develop cost estimates of 

remedial action alternatives for the Installation Restoration Site 05, Dredge Pond 7S, and 

Western Magazine Area sites at the former Mare Island Naval Shipyard, Vallejo, California. 

The cost estimates were developed primarily for the purpose of comparing remedial alternatives 

during the remedy selection process. The costs do not represent bid or construction level 

engineering estimates. In accordance with U.S. Environmental Protection Agency (EPA) 

guidance describing conceptual cost estimates to support a Feasibility Study, these cost estimates 

have an expected accuracy of -30 percent to +50 percent (EPA, 2000). 

1. METHODOLOGY 

The National Oil and Hazardous Substances Pollution Contingency Plan includes the following 

language in its description of the cost criterion for the detailed analysis and remedy selection: 

“The types of costs that shall be assessed include the following:  (1) Capital costs, 

including both direct and indirect costs; (2) Annual operations and maintenance 

costs; and (3) Net present value of capital and O&M costs.” (40 Code of Federal 

Regulations 300.430 (e)(9)(iii)(G)) 

Consistent with the National Oil and Hazardous Substances Pollution Contingency Plan and EPA 

guidance (EPA, 2000), the cost estimates for the remedial alternatives include capital costs, 

annual operation and maintenance (O&M), periodic costs, contingency allowances, and present 

value costs. Each of these factors is further described in the following sections. 

1.1 CAPITAL COSTS 

Capital costs include direct and indirect costs. The direct costs include items such as equipment, 

material, labor, construction, development, and implementation of remedial alternatives. Indirect 

costs can include items such as health and safety programs, site supervision, engineering, 

overhead and profit, and procurement.  
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1.2 OPERATIONS AND MAINTENANCE COSTS 

O&M costs are the post-construction costs necessary to ensure or verify the continued 

effectiveness of a remedial action. These costs are typically estimated on an annual basis, but can 

include other periodic costs. 

Annual O&M costs include all labor, equipment, and material costs, including contractor 

markups that are associated with activities such as monitoring, operating and maintaining 

remedial systems, and reporting. Annual O&M costs also include expenditures for 

professional/technical services (such as design, data collection and evaluation, and reporting) 

necessary to support O&M activities. 

For active components of remediation systems, annual O&M costs typically include power, 

operating labor, consumable materials, purchased services (for example, laboratory analysis), 

equipment replacement, maintenance, sampling, permit fees, and annual reports. For remedial 

approaches involving land-use controls (LUCs), O&M costs include inspections and the 

preparation of reports documenting inspections to verify that the LUC components, including 

engineering controls and institutional controls, are functioning as intended. 

1.3 PERIODIC COSTS 

Periodic costs occur once every few years or once during the entire period of O&M. Examples 

include five-year reviews, equipment replacement, and site closeout. These costs may be either 

capital or O&M costs, but because of their periodic nature, it is more practical to consider them 

separately from other capital or O&M costs in the estimating process. 

1.4 CONTINGENCY ALLOWANCES 

Contingency is factored into a cost estimate to cover unknowns, unforeseen circumstances, or 

unanticipated conditions that are not possible to evaluate based on the data available when the 

estimate is prepared. The two main types are scope contingency and bid contingency. 

Scope contingency covers unknown costs that would result from changes in scope that may 

occur during the design. Scope contingency typically ranges from 10 to 25 percent. 
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Bid contingency covers unknown costs associated with constructing or implementing a project 

scope. Bid contingencies typically range from 10 to 20 percent (EPA, 2000). 

1.5 PRESENT VALUE COST 

Present value analysis is a method to evaluate expenditures that occur over various periods. 

This standard methodology allows for cost comparisons of different remedial alternatives on the 

basis of a single cost figure for each alternative. This single value, referred to as the present 

value, is the amount that must be set aside at the initial point in time (base year) to assure that 

funds would be available in the future as they are needed. Present value analysis uses a discount 

rate and period of analysis to calculate the present value of all costs. 

The formula used to calculate the present value of a series of equal annual future costs is as 

follows: 

	 	
1 	1
1

 

Where: 

PV = present value 
A = annual cost 
i = discount rate 
n = number of years from the base year  

The present value of a future payment is calculated using the following equation: 

	
1

 

Where: 

PV = present value of future payment 
xn = the payment in year n (n = 0 for present or base year) 
i = discount rate 
n = number of years from the base year 

The total present value of a remedial alternative is the sum of the present values of all future 

payments associated with the project. The present value for this cost estimate was calculated 

based on 30 years. 
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A discount rate is similar to an interest rate and is used to account for the time value of money. 

EPA policy on the use of discount rates for Feasibility Study cost analysis is set forth in the 

preamble to the National Oil and Hazardous Substances Pollution Contingency Plan (55 Federal 

Register 8722). The EPA guidance, A Guide to Developing and Documenting Cost Estimates 

During the Feasibility Study (EPA, 2000), states that a real discount rate of 7 percent should 

generally be used for all non-Federal facility sites. Real discount rates from Appendix C of the 

Office of Management and Budget Circular No. A-94 should generally be used for all Federal 

facility sites being cleaned up using Superfund authority. Appendix C of the Office of 

Management Budget Circular No. A-94 was revised in December 2013. The revision shows the 

forcasted real discount rate for a 30-year or longer project is 1.9 percent (Office of Management 

Budget, 2013). Because this is a Federal facility site, the 1.9 percent rate is applicable and was 

used as the basis for the present value analysis; the 7 percent real discount rate was not 

calculated. Present value analysis using a 5 percent real discount rate was calculated for 

comparison purposes. 

For a long-term project, it is recommended that the present value analysis also include a “no 

discounting” scenario (EPA, 2000). A nondiscounted constant dollar cash flow over time 

demonstrates the impact of a discount rate on the total present value cost and the relative 

amounts of future annual expenditures. Nondiscounted constant dollar costs are presented for 

comparison purposes only and should not be used in place of present value costs in the remedy 

selection process. 

2. INDIVIDUAL ALTERNATIVE COST ESTIMATES 

Table 1 is a summary of costs by alternative. Based on recommendations in the EPA guidance 

(EPA, 2000), the present value costs are presented using various discount rates to illustrate the 

effect of the interest rate on the calculation. The detailed cost estimate for Alternative 2 is 

provided in Tables 2 and 3. Descriptions of the various components are provided in the following 

sections. 
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2.1 ALTERNATIVE 1–NO ACTION 

No active construction or operational activities would occur under this alternative. There would 

be no restrictions on future activities or uses at the site and therefore there are no capital or O&M 

costs associated with the No Action Alternative. 

2.2 ALTERNATIVE 2–LAND-USE CONTROLS 

Costs for installing and maintaining signage and for monitoring institutional controls are 

included in the cost estimate for Alternative 2, Land-Use Controls (see Table 2). The capital 

costs include LUC Remedial Design preparation and installation of six signs. All capital costs 

are assumed to occur in the first year of the project. A 15 percent scope contingency and a 

15 percent bid contingency are included in the cost estimate for this alternative. 

The O&M costs include annual inspections and reporting to verify the effectiveness of the LUCs. 

It is assumed that a technician will spend 16 hours performing annual inspections. The reporting 

costs are assumed to include preparation of a single letter report with review by a qualified 

person (licensed professional engineer, geologist or other professional).  

Periodic costs include minor sign maintenance every five years and major maintenance or 

replacement every 20 years. Periodic costs also include the preparation of five-year review 

reports per EPA guidelines (EPA, 2001).  

The present value costs for Alternative 2 were calculated using a 1.9 percent discount rate as 

shown in Table 3. In addition, as discussed in Section 1.5 above, present value costs were also 

calculated using a 5 percent discount rate and a non-discounted rate for comparison purposes. 

The effect of the discount rate on the total present value cost estimate is shown on Figure 1 and 

listed in Table 3. 
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Table 1 
Summary of Costs by Alternative 

IR05, DP7S, and WMA Feasibility Study 
Former Mare Island Naval Shipyard, Vallejo, California 

Cost Breakdown 

Alternative 1 
No Action 

Alternative 2 

Land-Use Controls 
(Signage and Institutional Controls) 

Capital Cost $0 $42,939 

Annual Operation and Maintenance Cost $0 $2,720 

Periodic Major Maintenance Cost (once every 20 years) $0 $10,881 

Periodic Minor Maintenance Cost (once every 5 years) $0 $1,000 

Five-year Review Costs (once every 5 years) $0 $6,300 

Total Present Value Cost (30 years, 5 percent discount rate) $0 $109,162 

Total Present Value Cost (30 years, 1.9 percent discount rate) $0 $144,088 

Total Non-Discounted Cost (30 years) $0 $179,220 

 



Table 2
Alternative 2 Costs

IR05, DP7S, and WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo, California

DESCRIPTION QTY UNITS UNIT COST TOTAL NOTES

Senior Project Manager 40 hours $120.00 $4,800.00
Senior Staff Engineer 120 hours $95.00 $11,400.00
Word Processing/Clerical 50 hours $55.00 $2,750.00
Drafting 40 hours $75.00 $3,000.00
Surveying 1 day $1,750.00 $1,750.00 2 person crew including equipment
Licensed Land Surveyor 8 hours $120.00 $960.00
SUBTOTAL $24,660.00

Bid and Scope Contingency $7,398.00
Assume 15% plus 15% of subtotal 
capital cost

TOTAL $32,058.00

Free-standing 2' x 3' Signs, (installed) 6 signs $1,000.00 $6,000.00
Order and Procurement 6 hours $75.00 $450.00
UXO Technician Oversight 16 hours $120.00 $1,920.00
SUBTOTAL $8,370.00

Bid and Scope Contingency $2,511.00
Assume 15% plus 15% of subtotal 
capital cost

TOTAL $10,881.00

TOTAL CAPITAL COSTS $42,939.00

DESCRIPTION QTY UNITS UNIT COST TOTAL NOTES

MAJOR MAINTENANCE EVERY 20 YEARS
Replacement of Free-standing 2' x 3' Signs (installed) 6 signs $1,000.00 $6,000.00
Order and Procurement 6 hours $75.00 $450.00
UXO Technician Oversight 16 hours $120.00 $1,920.00
SUBTOTAL $8,370.00

Bid and Scope Contingency $2,511.00
Assume 15% plus 15% of subtotal 
capital cost

TOTAL $10,881.00 Every 20 years

MINOR MAINTENANCE EVERY 5 YEARS $1,000.00 Every 5 years

Inspections 16 hours $75.00 $1,200.00

Prepare Annual Report 16 hours $95.00 $1,520.00

Assume one letter report per year 
completed by a qualified person (i.e. 
engineer, geologist or other qualified 
discipline)

SUBTOTAL $2,720.00 Yearly cost

INSTITUTIONAL CONTROLS - PERIODIC
5 Year Review Preparation

Senior Project Manager 10 hour $120.00 $1,200.00
Senior Staff Engineer 40 hours $95.00 $3,800.00
Word Processing/Clerical 10 hours $55.00 $550.00
Drafting 10 hours $75.00 $750.00
SUBTOTAL $6,300.00 Every 5 years

Notes:
QTY     Quantity
UXO     Unexploded Ordnance

INITIAL CAPITAL COSTS

LAND USE CONTROL REMEDIAL DESIGN PREPARATION

ENGINEERING COSTS - INITIAL (major maintenance scheduled every 20 years as part of operation and maintenance costs)

OPERATION AND MAINTENANCE COSTS

ENGINEERING COSTS - PERIODIC

INSTITUTIONAL CONTROLS - ANNUAL
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Table 3
Alternative 2 Net Present Value Costs

IR05, DP7S, and WMA Feasibility Study
Former Mare Island Naval Shipyard, Vallejo California

Year
Capital 

Costs ($)
Annual O&M 

Costs ($)

Periodic 
O&M 

Costs ($)
Total Cost 

($)
Discount

Rate of 5%
Discount

Rate of 1.9%
No Discount 

Rate

Total Present 
Value Cost at 

5% ($)

Cumulative 
Present Value 
Cost at 5% ($)

Total Present 
Value Cost at 

1.9% ($)

Cumulative 
Present Value 

Cost at 1.9% ($)

Total Present Value 
Cost no Discount 

Factor ($)

Cumulative 
Nondiscounted 

Cost ($)

0 $42,939.00 $0.00 $0.00 $42,939.00 1.0000 1.0000 1.0000 $42,939.00 $42,939.00 $42,939.00 $42,939.00 $42,939.00 $42,939.00

1 $0.00 $2,720.00 $0.00 $2,720.00 0.9524 0.9814 1.0000 $2,590.48 $45,529.48 $2,669.28 $45,608.28 $2,720.00 $45,659.00

2 $0.00 $2,720.00 $0.00 $2,720.00 0.9070 0.9631 1.0000 $2,467.12 $47,996.60 $2,619.51 $48,227.80 $2,720.00 $48,379.00

3 $0.00 $2,720.00 $0.00 $2,720.00 0.8638 0.9451 1.0000 $2,349.64 $50,346.23 $2,570.67 $50,798.47 $2,720.00 $51,099.00

4 $0.00 $2,720.00 $0.00 $2,720.00 0.8227 0.9275 1.0000 $2,237.75 $52,583.99 $2,522.74 $53,321.20 $2,720.00 $53,819.00

5 $0.00 $2,720.00 $7,300.00 $10,020.00 0.7835 0.9102 1.0000 $7,850.93 $60,434.92 $9,120.04 $62,441.25 $10,020.00 $63,839.00

6 $0.00 $2,720.00 $0.00 $2,720.00 0.7462 0.8932 1.0000 $2,029.71 $62,464.62 $2,429.54 $64,870.78 $2,720.00 $66,559.00

7 $0.00 $2,720.00 $0.00 $2,720.00 0.7107 0.8766 1.0000 $1,933.05 $64,397.68 $2,384.24 $67,255.02 $2,720.00 $69,279.00

8 $0.00 $2,720.00 $0.00 $2,720.00 0.6768 0.8602 1.0000 $1,841.00 $66,238.68 $2,339.78 $69,594.80 $2,720.00 $71,999.00

9 $0.00 $2,720.00 $0.00 $2,720.00 0.6446 0.8442 1.0000 $1,753.34 $67,992.02 $2,296.16 $71,890.96 $2,720.00 $74,719.00

10 $0.00 $2,720.00 $7,300.00 $10,020.00 0.6139 0.8284 1.0000 $6,151.41 $74,143.43 $8,300.91 $80,191.87 $10,020.00 $84,739.00

11 $0.00 $2,720.00 $0.00 $2,720.00 0.5847 0.8130 1.0000 $1,590.33 $75,733.75 $2,211.33 $82,403.20 $2,720.00 $87,459.00

12 $0.00 $2,720.00 $0.00 $2,720.00 0.5568 0.7978 1.0000 $1,514.60 $77,248.35 $2,170.09 $84,573.29 $2,720.00 $90,179.00

13 $0.00 $2,720.00 $0.00 $2,720.00 0.5303 0.7830 1.0000 $1,442.47 $78,690.83 $2,129.63 $86,702.93 $2,720.00 $92,899.00

14 $0.00 $2,720.00 $0.00 $2,720.00 0.5051 0.7684 1.0000 $1,373.78 $80,064.61 $2,089.92 $88,792.85 $2,720.00 $95,619.00

15 $0.00 $2,720.00 $7,300.00 $10,020.00 0.4810 0.7540 1.0000 $4,819.79 $84,884.40 $7,555.36 $96,348.21 $10,020.00 $105,639.00

16 $0.00 $2,720.00 $0.00 $2,720.00 0.4581 0.7400 1.0000 $1,246.06 $86,130.47 $2,012.71 $98,360.92 $2,720.00 $108,359.00

17 $0.00 $2,720.00 $0.00 $2,720.00 0.4363 0.7262 1.0000 $1,186.73 $87,317.19 $1,975.18 $100,336.10 $2,720.00 $111,079.00

18 $0.00 $2,720.00 $0.00 $2,720.00 0.4155 0.7126 1.0000 $1,130.22 $88,447.41 $1,938.36 $102,274.46 $2,720.00 $113,799.00

19 $0.00 $2,720.00 $0.00 $2,720.00 0.3957 0.6993 1.0000 $1,076.40 $89,523.81 $1,902.21 $104,176.68 $2,720.00 $116,519.00

20 $0.00 $2,720.00 $18,181.00 $20,901.00 0.3769 0.6863 1.0000 $7,877.37 $97,401.17 $14,344.43 $118,521.11 $20,901.00 $137,420.00

21 $0.00 $2,720.00 $0.00 $2,720.00 0.3589 0.6735 1.0000 $976.32 $98,377.50 $1,831.94 $120,353.05 $2,720.00 $140,140.00

22 $0.00 $2,720.00 $0.00 $2,720.00 0.3418 0.6609 1.0000 $929.83 $99,307.33 $1,797.78 $122,150.83 $2,720.00 $142,860.00

23 $0.00 $2,720.00 $0.00 $2,720.00 0.3256 0.6486 1.0000 $885.55 $100,192.88 $1,764.26 $123,915.09 $2,720.00 $145,580.00

24 $0.00 $2,720.00 $0.00 $2,720.00 0.3101 0.6365 1.0000 $843.38 $101,036.27 $1,731.36 $125,646.45 $2,720.00 $148,300.00

25 $0.00 $2,720.00 $7,300.00 $10,020.00 0.2953 0.6247 1.0000 $2,958.93 $103,995.20 $6,259.12 $131,905.57 $10,020.00 $158,320.00

26 $0.00 $2,720.00 $0.00 $2,720.00 0.2812 0.6130 1.0000 $764.97 $104,760.17 $1,667.40 $133,572.97 $2,720.00 $161,040.00

27 $0.00 $2,720.00 $0.00 $2,720.00 0.2678 0.6016 1.0000 $728.55 $105,488.72 $1,636.31 $135,209.28 $2,720.00 $163,760.00

28 $0.00 $2,720.00 $0.00 $2,720.00 0.2551 0.5904 1.0000 $693.85 $106,182.58 $1,605.80 $136,815.08 $2,720.00 $166,480.00

29 $0.00 $2,720.00 $0.00 $2,720.00 0.2429 0.5794 1.0000 $660.81 $106,843.39 $1,575.86 $138,390.94 $2,720.00 $169,200.00

30 $0.00 $2,720.00 $7,300.00 $10,020.00 0.2314 0.5686 1.0000 $2,318.40 $109,161.79 $5,696.95 $144,087.89 $10,020.00 $179,220.00

Total $42,939.00 $81,600.00 $54,681.00 $179,220.00 $109,161.79 $144,087.89 $179,220.00
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Comment 
No. 

Comment 
Location Comment Response 
Reference 

Comments from Janet Naito, Senior Environmental Scientist Department of Toxic Substances Control, dated January 24, 2014 

General Comments: 

1 General Please clarify whether engineering controls such 
as fencing should be a part of the final remedy to 
ensure “Limited Public Access”. 

The Navy does not intend to include fencing as part of the final remedy. 
The planned reuse of the Installation Restoration Site 05 (IR05), Dredge 
Pond 7S (DP7S), and Western Magazine Area (WMA) Sites includes 
recreational and wetland areas. Because the wetland areas are generally 
inaccessible, they were considered as “limited public access” areas in 
the initial Mare Island Specific Plan. The current Mare Island Specific 
Plan (City of Vallejo, 2008); however, does not use this terminology 
and although the reuse designations have not changed the reuse area 
boundaries have been slightly modified to reflect existing conditions. 
The FS text and Figure 5 have been revised to reflect the 2008 Mare 
Island Specific Plan as described in response to specific 
comment 1.b.iv., below. Land-use controls for the IR05, DP7S, and 
WMA sites will be detailed in the Land-Use Control Remedial Design. 

2 General The Feasibility Study Section 1.2.5 assumes 
exposure scenarios based upon the future 
recreational and open space (limited use). 
Therefore, Alternative 2 proposes institutional 
controls to prohibit sensitive land uses (e.g., no 
residences, hospitals, schools, daycare facilities). 

Comment noted. 

3 General DTSC and the other regulatory agencies 
respectfully disagree with some of the Navy's 
analysis of the applicable or relevant and 
appropriate requirements (ARARs) identified by 
the regulatory agencies. However, the two 
alternatives do not involve intrusive fieldwork 
activities. Therefore, we concur that the correct 
ARARs are identified in the text. 

Comment noted. 
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Specific Comments: 

1 Executive 
Summary 

a. Background, Page ES-2. Please focus this 
discussion on the current boundaries of the 
Western Magazine Area. 

b. Current and Future Land Use, pages ES-3 
and ES-4 

i. Please revise this section to note that 
DTSC concurred with the Navy’s 
finding of suitability to transfer 
(FOST) for EDC Transfer Parcels 
X-B(1) and X-B(2) in September 
2010 and for X-B(3) in September 
2013. These parcels were removed 
from the WMA as part of that 
process, not in the Remedial 
Investigation Report (Weston, 2013). 
This information may be better 
suited for the background section, as 
well. 

ii. As this section is about current land 
use, it would be useful to state 
whether the DON is currently using 
any of the IR05, DP7S, and the 
WMA in addition to the two building 
discussed in the last paragraph. 

iii. Please discuss whether any of the 
buildings is currently being used for 
storage of radiological items. 

iv. Figure 5. As the term limited public 
access is defined in the text as 
wildlife preserve areas, it would be 
useful to include this in the legend 
for the limited public access areas. 

a. The Executive Summary has been revised to state that the FS 
discusses the current WMA boundary. 

b.  
i. The sixth paragraph following the ‘Background’ header of the 

Executive Summary and the fifth paragraph of Section 1.2.1 
have been revised as noted.  

ii. The first sentence following the ‘Current and Future Land Use’ 
header of the Executive Summary has been revised to read as 
follows: 

“With the exception of Buildings A169 and A180 at the 
WMA (Figure 3), the DON is currently not using the IR05, 
DP7S, or WMA sites. Buildings A169 and A180 are being 
used for the interim storage of recovered materials 
documented as safe and MEC items, respectively.” 

iii. There are no buildings in the IR05, DP7S, or WMA sites being 
used for the storage of radiological items. 

iv. As discussed in response to general comment 1, the reuse 
designations at the IR05, DP7S, and WMA sites have been 
revised to reflect the 2008 Mare Island Specific Plan. 
Specifically, the seventh sentence in the paragraph following 
the ‘Current and Future Land Use’ header of the Executive 
Summary has been revised to read as follows: 

“As specified in the Mare Island Specific Plan (City of 
Vallejo, 2008), the planned reuse for the IR05, DP7S, and 
WMA sites includes recreational and wetland areas.” 

The remaining text and Figure 5 has been revised to reflect 
these changes. 
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1 Executive 
Summary 

c. Remedial Action Evaluation, pages ES-4 
through ES-6 
i. Page ES-5, First full paragraph, last 

sentence. Please revise this last 
sentence to explain what the 
groundwater beneficial use exception 
provides (e.g., the groundwater is not 
suitable for use as municipal and 
domestic water supply). 

ii. Page ES-5, last paragraph, 
1. Sentence 1. Please describe the 

restriction that would be included 
in the LUC. 

2. Sentence 5. Please revise 
“preventing” to “prohibiting”. 
A Land Use Covenant prohibits 
excavation. Unless its adhered to, 
it does not prevent excavation. 

c.  
i. The last sentences in the second paragraph below the 

‘Remedial Alternative Evaluation’ header in the Executive 
Summary has been revised to read as follows: 

“Based on the high total dissolved solids values at the 
IR05, DP7S, and WMA sites, groundwater is not suitable 
as a municipal or domestic water supply. The California 
Regional Water Quality Control Board San Francisco Bay 
Region (Water Board) concurred with the exception to 
drinking water policy for shallow groundwater (Water 
Board, 2011); therefore LUCs for prohibition of 
unauthorized installation of groundwater wells are also 
evaluated.” 

ii.   
1. The first and second sentence in the third paragraph below 

the ‘Remedial Alternative Evaluation’ header of the 
Executive Summary has been revised to read as follows: 

“The alternatives evaluated in this FS include No Action 
(Alternative 1) and LUCs (Alternative 2); engineering and 
institutional controls. Engineering controls such as signage 
will be used to alert future users to the potential presence 
of buried MEC while institutional controls will be used to 
implement the land use restrictions, such as no digging.” 

2. The eighth sentence in the third paragraph below the 
‘Remedial Alternative Evaluation’ header of the Executive 
Summary has been revised to read as follows: 

“The LUCs will control disturbance of soils by prohibiting 
excavation, removal, or movement of soil/sediment from 
the IR05, DP7S, and WMA sites without prior approval of 
the DTSC, and only if environmental and worker safety 
control measures are implemented by properly trained 
personnel.” 
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2 Page ES-6, 
last 

paragraph 
and Page 1-3 
Paragraph 3 

The Proposed Plan/Draft Remedial Action Plan 
is subject to public review and comment during 
a public comment period. The Record of 
Decision/Final Remedial Action Plan does not 
have a similar public review period. Therefore, 
please revise this sentence to reflect this. 

The last paragraph of the executive summary and the sixth paragraph in 
Section 1.1 has been revised to read as follows: 

“This FS Report will be followed by a Comprehensive 
Environmental Response, Compensation, and Liability Act 
Proposed Plan/Draft Remedial Action Plan to explain the basis for 
a preferred remedial alternative from those described in this FS. 
The DON will take into consideration public comments on the 
Proposed Plan/Draft Remedial Action Plan before making a final 
cleanup decision.” 

3 Section 1, 
Page 1-1 

Please also indicate that the Feasibility Study is 
prepared pursuant to the Federal Facility Site 
Remediation Agreement for the Former Mare 
Island Naval Shipyard signed between the 
Department and the U.S. Department of the 
Navy. 

The following sentence has been added as the last sentence in the first 
paragraph of Section 1: 

“Pursuant to the Federal Facility Site Remediation Agreement for 
the former MINS (State of California and DON, 2002), this FS 
Report addresses the remedial actions necessary to protect public 
health, welfare and the environment at the sites.” 

4 Figure 3 There appears to be gap between the site 
boundaries of IR05 and DP-7S. Please clarify 
what site the roadway between these two 
features is part of. 

Figures 2 through 5 and Figure 8 have been revised to include the levee 
area in the DP7S site. 

5 Section 1.2.1 There appears to be gap between the site 
boundaries of IR05 and DP-7S. Please clarify 
what site the roadway between these two 
features is part of. 

See response to specific comment 4 above. 
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6 Page 1-6 a. The decision not to require sampling at 
EDC transfer parcel X-B(3) was also based 
upon results from samples collected 
adjacent to Parcel X-B(3) and from 
samples collected from Parcels X-B(1) and 
X-B(2) and upon the results of a site 
inspection. 

b. The decision to remove the three EDC 
transfer parcels X-B(1), (2) & (3) from the 
WMA has made prior to the Remedial 
Investigation Report for IR05, DP7S and 
the WMA. 

c. Last paragraph. It would be useful to set 
some context for this discussion. For 
example, are the two buildings A180 and 
A169 discussed because they are the only 
two buildings within IR05, DP7S and 
WMA that are being used? 

a. See response to specific comment 1.b.i above. The details 
regarding the transfer are located in the FOST documents as 
referenced in the text. 

b. See response to specific comment 1.b.i above. 
c. The first sentence in the last paragraph of Section 1.2.1 has been 

revised to read as follows: 
“With the exception of Buildings A169 and A180 at the WMA 
(Figure 3), the DON is currently not using the IR05, DP7S, or 
WMA sites. Buildings A169 and A180 are being used for the 
interim storage of recovered MDAS and MEC items, respectively.” 

7 Section 1.2.2 
Page 1-7, last 

paragraph, 
second 

sentence 

The RI Report indicates that IR05 was also 
created from the deposition of dredge spoils. 
Therefore, this should also be included in the 
description. 

The second sentence following the ‘Installation Restoration Site 05 and 
Dredge Pond 7S’ header of Section 1.2.2 has been revised to read as 
follows: 

“IR05 was created by the natural deposition of sediments north of 
Dike 12 in addition to fill from hillside excavations and dredge 
spoils.” 
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8 Section 1.2.2 
Installation 
Restoration 
Site 05 and 

Dredge Pond 
7S, Page 1-7 

Western 
Magazine 

Area, 
Page 1-10, 

first 
paragraph 

a. Label Dike 12 on at least one figure. 
b. Please verify that the square feet of storage 

space is correct since Building A172 is no 
longer part of the WMA. The square feet of 
storage space is the same as in the RI 
Report that included Building A172. 

a. Dike 12 is labelled on Figure 2 referenced in Section 1.2.2. 
For consistency Figures 3, 4, and 5 which show Dike 12 have been 
revised to label the feature. 

b. The fifth sentence in the second paragraph below the ‘Western 
Magazine Area’ header of Section 1.2.2 has been revised to read as 
follows: 
“The buildings had a total combined capacity of more than 
132,500 square feet of storage space.” 

9 Section 1.2.2 
Verification 

Study (1987), 
Page 1-12 

Please add that sludge samples to the list of 
samples collected and analyzed. 

The first sentence following the ‘Verification Study (1987)’ header of 
Section 1.2.2 has been revised to read as follows: 

“The IR05 verification study (Richesin and Associates, 1987) 
consisted of collecting surface water, soil and sludge samples; 
placing five monitoring wells; collecting groundwater samples 
from the wells; and performing chemical analyses.” 

10 Section 1.2.2 
Unexploded 

Ordnance 
Intrusive 

Investigation 
(1997-1998), 

Page 1-15 

The juxtaposition of sentences 4 and 5 and 
beginning sentence 5 with the phrase “Also 
recovered” link the 19,877 inert munitions items, 
130,000 pounds of scrap metal and 
30,000 pounds of discarded zinc dry cell 
batteries with area between the buildings. If this 
describes the material found in areas beyond the 
two buildings, please revise sentence 5 to begin 
“Also recovered from the WMA”. 

The paragraph following the ‘Unexploded Ordnance Intrusive 
Investigation (1997-1998)’ header of Section 1.2.2 has been separated 
between sentences four and five to form two paragraphs. The previously 
fourth sentence is now the last sentence of the first paragraph which has 
been revised to read as follows: 

“A total of 151 MEC items were recovered from the historic 
dredge outfall location and 22 MEC items were recovered from the 
area between the buildings.” 

The previously fifth sentence is now the first sentence in the second 
paragraph which has been revised to read as follows: 

“More than 19,877 inert munitions items, 130,000 pounds of scrap 
metal, and 30,000 pounds of discarded carbon zinc dry cell 
batteries were also recovered during the UXO site investigation.” 
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11 Section 1.2.2 
Underground 
Storage Tank 
(UST) 
Compliance 
Program 
(1997 and 
2003) 
Pages 1-16 
and 1-17 

Provide the date and reference for the Water 
Board letter cited for closure of suspected USTs 
A229-1 and A229-2. The reference in the Draft 
FS is “SSPORTS, 1999” and the letter 
identification number is the Water Board file 
number for Mare Island. It appears additional 
soil and groundwater sampling was conducted at 
these two former UST sites in 2003 (Weston 
RAB Update, September 2003) at the request of 
the regulatory agencies. Clarify why, if these 
USTs had already received closure, additional 
sampling was requested and what documentation 
of no further action was prepared following 
receipt of the results. 

The suspected USTs were investigated in 2003 based on the 1999 report 
prepared by SSPORTS. The fourth sentence of the second paragraph 
following the ‘Underground Storage Tank (UST) Compliance Program 
(1997 and 2003)’ header in Section 1.2.2 has been revised to read as 
follows: 

“Suspected USTs A229-1 and A229-2 were investigated based on 
the discovery of disturbed soil indicative of a former excavation 
(SSPORTS, 1999). Searches in 2003 confirmed the area contained 
only two large steel plates, one overlying the other. A trench was 
dug to a depth of six feet to ensure USTs were not below the steel 
plates. Based on soil and groundwater sample results from the 
suspected UST locations, they were recommended for no further 
action (WESTON, 2004). Concurrence for no further action 
regarding suspected USTs A229-1 and A229-2 was received in 
April 2006 (Water Board, 2006b).” 

12 Page 1-28, 
Paragraph 3, 
Sentence 4 

This sentence discusses migration of soluble 
contaminants to groundwater. However, the RI 
Report uses this same sentence, except "to" is 
replaced with "in". With the change made to 
read "to groundwater", sentences 3 and 4 appear 
duplicative. 

The fourth sentence in the third paragraph following the ‘Probable 
Migration Pathways and Fate of Contaminants’ header in Section 1.2.4 
has been revised to read as follows: 

“At the IR05, DP7S, and WMA sites, migration of soluble 
contaminants in groundwater is expected to be limited because of 
the low permeability and the adsorbing characteristics of the 
artificial fill material.” 
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13 Section 1.2.4, 
Page 1-29 

While the text suggests that degradation of 
dioxins and benzo(a)pyrene is slow, it states that 
it could occur. Include what the breakdown 
products are and whether they could present a 
potential risk to human and ecological health. 

Sample results for dioxin/furan constituents were summarized as toxic 
equivalents relative to TCDD before calculating risk from dioxin/furan 
constituents (See Section 3.6 of the RI Report [WESTON, 2013]). 
Degradation of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in soil 
forms lower chlorinated dioxin products (tri-, di-, and mono-
chlorinated). TCDD is the most toxic dioxin/furan, therefore, 
degradation of TCDD would serve to lower the overall potential risk to 
human and ecological health from dioxin/furan constituents. 
Microbial metabolism is the major process for degradation of PAHs in 
soil environments (Agency for Toxic Substances & Disease Registry, 
1995), with final mineralization to CO2 as microorganisms use PAHs as 
their carbon and energy source (Degradation and Mineralization of 
High-Molecular-Weight Polycyclic Aromatic Hydrocarbon by Defined 
Fungal-Bacterial Cocultures found at 
http://aem.asm.org/content/66/3/1007.full). Degradation of 
benzo(a)pyrene in soil forms oxides, peroxides, quinones, and diones as 
intermediates. A map of the benzo(a)pyrene pathway can be found at 
https://umbbd.ethz.ch/bap/bap_map.html. The risk value calculated for 
benzo(a)pyrene risk is equivalent to the regulatory threshold of 1 X 10-6. 
The maximum detected benzo(a)pyrene concentration (0.32 milligrams 
per kilogram [mg/kg]) is below the ambient surface soil dataset for 
benzo(a)pyrene equivalent from urban environments in Northern 
California of 0.4 mg/kg (DTSC, 2009b) (See Section 4.9 of the RI 
Report [WESTON, 2013]). Benzo(a)pyrene is the most toxic of the 
PAHs, and degradation of benzo(a)pyrene would serve to lower the 
overall potential risk to human and ecological health from PAHs. 

14 Section 1.2.5, 
Sentence 4, 
Page 1-30 

Please clarify that not all chemicals were at or 
below ambient concentrations in soil. Chemicals 
such as benzo(a)pyrene were found not to pose a 
significant risk for a recreational user or a 
construction worker. However, some 
concentrations detected exceed screening levels 
associated with unrestricted (residential) use. 

As noted in the third sentence of Section 1.2.5, conclusions provided for 
the baseline risk assessments were based on recreational users and 
construction workers. To clarify the following sentence was added to 
the first paragraph of Section 1.2.5. 

“Conclusions of the HHRA indicate there are no unacceptable 
risks from COPCs to receptors, recreational users and construction 
workers, given the current or future planned reuse.” 
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15 Section 1.2.5, 
Pages 1-32 
and 1-33 

Include whether there is a "potential" risk at 
each of the sites. The text only addresses 
"significant and immediate total risk" in the 
evaluation, yet the Draft FS says that additional 
data will be collected for sites that fall into the 
category of "potential risk" as well. 

The last sentences in the third paragraph following the ‘Ecological Risk 
from Chemical Exposure’ header of Section 1.2.5 has been revised to 
read as follows: 

“Because the refined analysis indicated a potential risk to several 
ecological receptors from exposure to COPECs, additional focused 
risk management decisions were considered for the IR05, DP7S, 
and WMA sites (WESTON, 2013). Based on the focused risk 
management decisions, the ERA derived the following 
conclusions:” 

16 Section 2, 
Paragraph 2 

Revise Figure 8 to show the planned reuse for 
the sites, as is indicated in the text. 

See response to specific comment 1.b.iv above. 

17  The Agencies concur with this and note that the 
specific number of signs and their placement 
will be addressed in the Land Use Covenant 
(LUC) Remedial Design. 

Comment noted. 

18 Section 4.2.2, 
Paragraph 2, 

Bullet 1, 
Page 4-2 

a. Please clarify whether the rip rap is part of 
this Site. If so, please expand the 
institutional controls in this bullet to ensure 
that it is clear that they apply to disturbance 
of the rip rap, as well. 

b. Please clarify what is meant by 
“significant” in the phrase “significant soil 
disturbing activities” and who is 
responsible for determining significance. 

a. The rip rap along the eastern side of IR05 in EDC Transfer 
Parcel VII-B will be included in the South Shore Area boundary. 

b. As noted in Section 4.2.2, ICs will be developed and documented 
in the ROD/RAP. To avoid confusion the first bullet item in the 
second paragraph of Section 4.2.2 has been revised to read as 
follows: 
“Soil/sediment disturbing activities without the approval of DTSC 
in consultation with the Navy” 

19 Section 4.2.2, 
Page 4-3 

Annual inspections and reports should be 
included to ensure that the restrictions outlined 
in the land use covenant are maintained and that 
the final remedy is being appropriately operated 
and maintained. 

As indicated in the second sentence below the ‘Implementation’ header 
of Section 4.2.2, The DON will address and describe implementation of 
the LUCs in the LUC Remedial Design. 
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20 Appendix C The cost estimate is sufficient for the Feasibility 
Study, but it does not include certain costs, such 
as DTSC oversight costs and public participation 
costs. 

Comment noted.  
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