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Executive Summary

EXECUTIVE SUMMARY

Introduction

Science Applications International Corporation (SAIC) has prepared this Feasibility

Study (FS) for the U.S. Army Corps of Engineers (USAGE), Los Angeles District, under

Contract No. GS-10F-0076J. This FS addresses lead-contaminated soils at the Point

Vicente Interpretive Center (PVIC), Rancho Palos Verdes, California, and is intended to

develop and evaluate remedial action alternatives to mitigate risks to human health and

the environment associated with lead-contaminated soil at PVIC.

Site Location

Point Vicente Interpretive Center (PVTC) is located in the City of Rancho Palos Verdes

on the Palos Verdes Peninsula, in southwest Los Angeles County, California. PVIC has

an address of 31501 Palos Verdes Drive West and is located on the site of a former U.S.

Army Known Distance (KD) Rifle Range, which was once a part of Tract 8 of the former

Point Vicente Military Reservation (PVMR).

Site History

The U.S. Army acquired the site in 1942 as a coastal defense site and established a KD

Rifle Range there between 1953 and 1956. The KD rifle range was used for small arms

practice for active and reserve units of the U.S. Army until 1974, when it was deactivated

and leased to the County of Los Angeles. The County became the owner of the site in

1978 and leased it to the City of Rancho Palos Verdes in 1979 for a term of 50 years.

The City developed the site as a park with the construction of the PVIC in 1983. The KD

Rifle Range bullet stop was demolished in the process, and soil from the mound was used

as fill in the area of the existing PVIC Exhibit Building, hi July 1999, grading for

expansion of the PVIC began and excavated soil was hauled to a construction site in San

Pedro for sale as fill, and to the Chandler Landfill in Rolling Hills Estates. The soil was

tested at the San Pedro site and found to have levels of lead which exceeded the

California threshold that classify it as a hazardous waste. The soil disposed of at the

SAIC OS-1OF-0076J ES-1 Final Feasibility Study
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Chandler Landfill was excavated and transported to a Class HI landfill approved to

receive "special waste."

PVIC has been closed to the public since August 1999. Site investigations in September

1999 and June 2001 confirmed that the area of soil contaminated with elevated levels of

lead was in the immediate vicinity of the PVIC Exhibit Building, the former location of

the bullet stop, with levels of lead elsewhere within the range for background levels.

The U.S. Army Corps of Engineers, Los Angeles District, is the lead agency for

remediating the site under the Formerly Used Defense Site-Defense Environmental

Restoration program; the lead regulatory agency is the California Department of Toxic

Substances Control. Following remediation work at the subject site, anticipated to be

completed in 2002, the City of Rancho Palos Verdes intends to resume the construction

to complete the comprehensive plan for expansion of existing PVIC facilities.

Nature and Extent of Contamination

The Remedial Investigation Report utilized two site assessment reports, September 1999

and June 2001, by The Source Group, Inc. (TSG), to characterize soil beneath the Point

Vicente Interpretive Center (PVIC) site. The results of the fieldwork indicate that lead is

the only contaminant of concern and that the extent of the lead contamination is restricted

to an area in immediate proximity to the PVIC Exhibit Building, the location of the

former rifle range bullet stop. This area of elevated lead levels is termed the area of

potential concern.

The majority of the lead-contaminated soil is within 1 to 2 feet of the ground surface, and

lead leachate has not developed in a downward migration pattern introducing lead into

deeper soil or bedrock. The concentration of lead is below the former California

Preliminary Remediation Goal of 130 mg/kg except for five identified areas of elevated

concentrations, subsequently referenced as "hot spots."

SAIC GS-1OF-0076J ES-2 Final Feasibility Study
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It is important to note that the hot spots were identified on the basis of a few elevated lead

concentration samples out of approximately 140 total samples taken during the two TSG

field assessments. These sample locations serve as a starting point in defining the hot

spots. The actual hot spots areal extent and depth can be determined by field confirmation

sampling during future excavation and additional sampling. Additional sampling will

also serve to detect any other unidentified hot spot pockets elsewhere in the potential area

of concern of roughly 100,000 square feet.

Site Geology and Hvdrogeology

The soil underlying the site is high in clay content (20 to 40 percent) and extremely

plastic (sticky) when wet. This may present some difficulty during excavation and/or

treatment. The clay layer ranges from 2 to 15 feet in thickness and is in direct contact

with the bedrock. The soil surface is 125 feet above mean sea level at the sea cliffs and

has a rising one percent slope inland.

Surface water runoff may be a transport mechanism for lead migration. During heavy

rainfalls of extended duration, runoff from the lead-containing soil areas may wash over

the cliffs to the ocean. Concentrations of lead would be small due to the short time the

water is in contact with the soil. Surface water generally drains off the surficial terrace

deposits at the site and over the cliffs to the rocky area below. This rugged, rock-strewn

area below the cliffs is diffucult to access and not used by the public for recreational

purposes.

A barrier to vertical migration of surface water and leachate is presented by the

horizontally oriented bedding of the 100 feet of bedrock beneath the site; moreover as the

bedrock is well indurated, it is not likely to absorb lead. That lead was not detected in

deep soils in 7 out of 8 samples taken at depth supports the conclusion that lead has not

migrated vertically.
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Miocene age bedrock underlying the site is generally nonwater bearing, and protection of

groundwater is not an issue at this site. That there is no groundwater resource beneath

the site is important because the cleanup level for lead-contaminated soil at the site is

determined by human health risk and not by impact to groundwater. The lowest lead

concentration in soil that is protective of human health is 250 mg/kg, the concentration

predicted to be protective of a child under a future residential scenario, compared with 50

mg/kg which would be protective of groundwater located beneath the site.

Baseline Risk Assessments

A Human Health Risk Assessment (HHRA) was conducted in accordance with National

Oil and Hazardous Substance Pollution Contingency Plan (NCP) requirements using

USEPA guidance. A conceptual site model was developed to identify the potential

receptors at risk and the type and magnitude of exposure pathways under current and

future use scenarios for the site. Receptors under a current use scenario were identified

as visitors, both adults and children; docents and others working at the site; and off-site

residents. The HHRA also evaluated hypothetical future residential scenarios to provide

a high, conservative risk estimate for the purpose of comparison. Receptors under a

future residential use scenario were identified as adult and child residents, including the

pica child with a habit of deliberately ingesting soil. Construction workers were also

included.

To estimate blood lead levels which could result from the various exposure scenarios, the

California Lead Risk Assessment Spreadsheet (LeadSpread) was used. The results of the

LeadSpread model show that exposure to lead concentrations in PVIC soils only in hot

spots within the Area of Concern would result in estimated blood lead concentrations

above 10 jag/dL, the level of concern for children and pregnant women.

The LeadSpread results described above are applicable for exposure to soil contaminated

with lead. In addition to lead-contaminated soil, bullet fragments, which have been found

SAIC GS-10F-0076J ES-4 Final Feasibility Study
April 15,2002



Final Feasibility Study - Point Vicente Interpretive Center April 2002
Executive Summary

in surface and shallow soil around the PVIC, also present a risk if ingested. Although

this risk cannot be quantified, ingestion of bullet fragments by children could present an

acute health risk.

An Ecological Risk Assessment was also prepared. No significant risks were found to

animals or plants from the site soil, except for two "hot spot" areas.

Remedial Action Objectives

Remedial action objectives for the PVIC are:

• Prevent exposure of children to lead at the site through ingestion of lead-

contaminated soil, lead fragments, lead bullets, and inhalation of lead-

contaminated dust;

• Prevent exposure of visitors and docents at the site and adjacent area residents

through inhalation of lead-contaminated dust and soil and incidental ingestion of

soil;

• Prevent, to the extent possible, lead contamination of storm water runoff; and

• Minimize the exposure of excavation workers to lead-contaminated soil.

Potential Applicable or Appropriate Requirements

According to federal law, remedial actions must achieve, unless a waiver is obtained, any

federal or more stringent state environmental standards, requirements, criteria, or

limitation that are determined to be legally applicable or relevant and appropriate

(ARAR) at the site. As the lead state regulatory agency, the California Environmental

Protection Agency (Cal-EPA) Department of Toxic Substances Control (DTSC) has the

primary responsibility for identification of State ARARs. The State may consider the

type of remedial action that is contemplated, the hazardous substances present, the waste

characteristics, the physical characteristics of the site, and other appropriate factors. This

FS provides an extensive list of ARARs that maybe potentially applicable.

SAIC GS-1OF-0076J ES-5 Final Feasibility Study
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Also to be considered are two concerns of the City of Rancho Palos Verdes. First, that

bullets and lead fragments from bullets, which may exist in near surface soils with low

lead levels that would not be excavated based on health risk, are removed from the site.

Second, that soils with contamination exceeding the action level that are located in the

foundation footprint of the future PVIC expansion building and/or are located in the

alignment of future storm drain and utility pipeline construction are removed from the

site as part of the remedial action.

Remedial Goals

A soil lead concentration of 250 mg/kg is proposed as a remedial goal or action level for

remediation of lead-contaminated soil at PVIC. The action level goal of 255 mg/kg is

being used for cleanup of areas that will be school playgrounds in Los Angeles. This goal

is based on the use of the California Lead Risk Assessment Spreadsheet (LeadSpread),

the primary tool in California for evaluation of health risks from exposure to lead.

LeadSpread predicts the concentrations of lead in blood that would result from exposure

to lead at the site and concurrently from other sources such as drinking water.

The lowest calculated soil lead concentrations posing a potential risk are 250 mg/kg for a

future hypothetical residential child living in a hypothetical future on-site residence and

93 mg/kg for a pica child under the same scenario. An unquantifiable goal is to prevent

children from exposure to, and ingestion of, bullets or bullet fragments.

Identification and Screening of Remedial Technologies

That the only potential contaminant of concern is lead and the only medium of concern is

shallow soil limit the number of potential remedial technologies that could be applicable

to the PVIC site. The evaluation presented in this FS screened out the following

technologies:
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• Fencing with warning signs (except during remedial construction activities) - Not

acceptable to the City of Rancho Palos Verdes

• Site use limitation - Not acceptable to the City of Rancho Palos Verdes

• Artificial membrane cap covers - Not suitable to site use

• In-situ chemical stabilization/solidification - Not applicable to site soil

• In-situ phytoremediation - Not suitable to site use

• On-site physical removal of bullets and large lead fragments - Not cost-effective

• On-site chemical removal of lead from soil by acid leaching - Not cost-effective.

The remaining remedial technologies listed below are used in the development of

potential remedial alternatives (RAs).

1. Site Deed Restriction

2. Capping with:

a. Asphalt

b. Concrete

c. Soil and Grass

d. Combination of Above

3. Soil Excavation

4. Soil Testing

5. Transport and Disposal of Hazardous Soil to Commercial Hazardous Waste

Landfill

6. Transport and Disposal of Non-Hazardous Soil to Non-Hazardous Class in

Landfill Permitted to Accept "Special Waste"

7. On-site Chemical Fixation of Soil, if warranted by larger soil volumes than

currently estimated.

Development of Remedial Alternatives

The five Remedial Alternatives (RAs) developed in this study are summarized in Table

ES-1. As seen in the RA descriptions, two kinds of areas have been identified based on

the results from the Remedial Investigation: Hot Spot Areas A and Potential Area of
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Concern B. Hot Spot Areas A include all areas with soil total lead contamination higher

than 250 mg/kg presently identified and that are identified during future sampling. The

potential Area of Concern B is the area of approximately 100,000 square feet (including

the hot spot areas) that is believed to potentially contain soil from the former bullet stop

berm. On-site treatment is not included in Table ES-1 because there is insufficient

estimated volume of hazardous soil at PVIC to make it cost-effective.

Human Health Protection

Although lead concentrations at the site are low except for the five identified hot spots, a

conservative approach considers possible scenarios where some human health risk might

exist if there were no site remediation action. These scenarios include:

1. Frequent recreational small child visitor (30 visits per year) who plays in and

ingests soil at the hot spots with lead concentrations over 1000 mg/kg, plus an

unqualified possible risk from a small child ingesting lead bullet fragments.

2. If PVIC land is sold in the future for residential construction, there could be a

potential health risk to a future hypothetical small child resident from playing in

and ingesting soil with lead concentrations over 250 mg/kg. hi addition, there

would be an unquantifiable possible risk to a small child from ingesting lead

bullet fragments.

3. Prolonged full-time adult construction worker exposure to hot spot soil with lead

concentrations over 1,000 mg/kg.

Remedial Alternative 1, the no action alternative, would not remove any of the above

potential human health risks, but would seek to prevent human exposure by land use

restrictions and deed restrictions.
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Table ES-1. Summary Descriptions of Remedial Alternatives for the PVIC Site

RA
Number

Summary Description of Remedial Alternatives

1
No Action. Fencing, warning signs, use restrictions, deed restrictions and other passive measures to prevent use of the property for activities
that could endanger public health and the environment.

Excavation of 1 foot of surface soil and capping of Hot Spot Areas A, plus a Deed Restriction. The five identified hot spots have a total
estimated surface area of 30,000 square feet. The top 1 foot of soil (approximately 1,110 cubic yards, weighing 1,700 tons) would be
excavated and replaced with clean soil (beneath future landscaping) or gravel (beneath future buildings, patios, asphalt and other structures).
It is assumed that 1/2 of the excavated soil would be disposed to an off-site Class I landfill as a California-regulated hazardous waste and the
remainder disposed to an off-site Class III landfill permitted to accept "special waste." A deed restriction would stipulate that lead-
contaminated soil remained and precautions should be taken to protect workers if future ground invasive actions are done, e.g., digging
trenches. Excavations would be filled with clean soil or gravel.
Excavation of 1 foot of surface soil and capping of both identified Hot Spot Areas A and Potential Area of Concern B. and a Deed
Restriction. This RA is the same as RA 2 above except that Area B soil of approximately 67,000 square feet surrounding the hot spots
would also be excavated to 1-foot depth and capped with clean soil. The estimated soil volume would be approximately 2,500 cubic yards
weighing approximately 3,800 tons. It is assumed that half (1,900 tons) of Area B soil would be disposed to a Class III landfill permitted to
accept "special wastes" and the remaining 1,900 tons to be found clean and to remain on-site. Given the above assumptions, including the
Area A cap excavation soil, this RA would generate 850 tons of soil for disposal to a Class I landfill and 2,750 tons of soil to a Class III
landfill permitted to accept "special wastes." Excavations would be filled with clean soil or gravel.
Total Excavation of Hot Spots Area A plus a Deed Restriction. This RA is the same as previous RA-2 except that the hot spots would be
excavated down to the areal extent and depth of lead-contaminated soil, not just capped with 1 foot of soil. The RI Report roughly estimated
that the depth of contaminated soil varied between 1 foot and 4 feet deep in Area A with 2-foot depth being about average. With
approximately a 30,000 square foot surface area and an average 2-foot depth, the Hot Spots Area A would generate about 2,220 cubic yards
of excavated soil, weighing 3,400 tons. It is assumed that half of the excavated soil (1,700 tons) would be disposed to an off-site Class I
landfill as a California-regulated non-RCRA hazardous waste and the remaining 1,700 tons disposed to an off-site Class III landfill permitted
to accept "special wastes." The actual limits of excavation will be determined by field confirmation sampling and actual soil volumes may
vary significantly from the estimates above. Excavations would be backfilled with clean soil or gravel.
Total Excavation of Hot Spot Areas A, Excavation of 1 foot of surface soil followed by Capping of Potential Area of Concern B, plus
a Deed Restriction. This RA is the same as previous RA-4 except that Area B soil of approximately 67,000 square feet surrounding the hot
spots would also be excavated to 1-foot depth and capped with clean soil. The estimated additional soil volume would be approximately
2,500 cubic yards, weighing approximately 3,800 tons. It is assumed that half (1,900 tons) of Area B soil would be disposed to a Class III
landfill permitted to accept "special wastes" and the remaining 1,900 tons to be found clean and remain on-site. Including the Area A
excavation soil, RA-5 would generate an estimated 1,700 tons of soil to be disposed to a Class I landfill as a California-regulated waste and
3,600 tons of soil to be disposed to a Class III landfill permitted to accept "special wastes." Excavation would be backfilled with clean soil or
gravel. Additional soil sampling in the area of the foundation pad and trenching; post remediation monitoring during the City's construction.
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Remedial Alternative 2, capping of only the hot spots with a 1-foot clean soil cap,

would mitigate risk from exposure to hot spot surface soil only. Risks remain from

exposure to hot spot soil in future excavations, from exposure to bullet and lead

fragments in soil in Areas of Concern B and from exposure to any as yet unidentified

pockets of contamination.

Remedial Alternative 3, capping of both the Hot Spots Area A and the surrounding

Potential Area of Concern B, would mitigate risk to children from exposure to bullet

fragments and lead contamination in the upper soil throughout Areas A and B during the

time period that the PVIC exists. Since contaminated hot spot soil would still exist

beneath the clean soil cap, some risk would remain to the hypothetical PVIC landscape

worker and to the hypothetical future residential child. In addition, there would be a high

probability of encountering soil with lead contamination above action level during future

PVIC construction.

Remedial Alternative 4, total excavation of the identified hot spots, would remove all

the contaminated soil in the Hot Spots Area A and remove the health risk from that soil to

workers and the hypothetical future risk were there a future residence at the site. This

remedial alternative would not cap soil in the Potential Area of Concern B, leaving a

possible exposure pathway for lead fragments and unidentified pockets of lead-

contaminated soil. However, as previously stated, no soil contamination above human

health risk levels has been identified in Area B to date.

Remedial Alternative 5 is the most protective of the remedial alternatives evaluated. All

of the identified Hot Spots Area A soil would be removed and the upper 1 foot of

Potential Area of Concern B soil would be excavated and replaced with a clean soil cap.

The human health risk from all identified source areas would be mitigated. Alternative 5

also satisfies the City concern that the remedial contractor remove any unacceptable soil

from areas of future PVIC expansion construction. However, since contaminated soil

could remain beneath the existing PVIC building or deeper in the soil at some

unidentified area, it would still be necessary to have a deed restriction requiring that soil
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tests be done and, if necessary, worker protective precautions be taken and/or excavated

soil properly managed during future deep excavation, e.g., under the existing Exhibit

Building.

Compliance with ARARs

All of the evaluated remedial alternatives can comply with the potential location-specific

and action-specific ARARs. All of the evaluated remedial alternatives except the no

action alternative can comply with the potential chemical-specific ARARs for lead-

contaminated soil. The City's concerns (TBCs) are addressed to the greatest extent by

RANo. 5.

Long Term Effectiveness and Permanence

Remedial Alternative 5, which entirely excavates the identified hot spots and caps the

remaining area of potential concern, provides the most long-term effectiveness and

permanence. Remedial Alternative 3, which excavates the upper 1 foot of soil from the

entire area of potential concern and replaces it with clean soil, would be effective in

protection of the public using the site during the foreseeable future for recreational

purposes. Remedial Alternative 4, which entirely excavates the identified hot spot areas,

would be the most effective remedial action in terms of removing the most mass of lead

contamination in the least amount of soil. The remaining Potential Area of Concern B

would remain as a possible source of future lead contamination, though none was

identified in the Remedial Investigation. Remedial Alternative 2, which just excavates

the top 1 foot of the identified hot spot areas, is the least effective of the active remedial

alternatives. Remedial Alternative 1, no action, is the least effective alternative.

Reduction in Toxicity, Mobility, and Volume of Contaminants

Since lead is a basic element it is not possible to reduce its toxicity. All of the active

remedial alternatives, i.e., 2 through 5, would remove some volume of contaminated soil
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from the site to an off-site secure landfill and the on-site volume of contaminated soil

would be reduced accordingly. Estimated volumes of soil removed from the site are:

Remedial Alternative 1 - None Remedial Alternative 4 - 3,400 tons

Remedial Alternative 2 - 1,700 tons Remedial Alternative 5 - 5,300 tons

Remedial Alternative 3 - 3,600 tons

Short Term Effectiveness

All of the active Remedial Alternatives involve soil excavation, stockpiling and hauling

off-site. Protection of workers and the surrounding community during implementation

can be achieved by standard procedures of monitoring, dust control, and worker safety

protection. Haul truck traffic on the route from the site to the disposal site(s) will be

increased for a short period during remediation activities. Truck traffic will be restricted

to Palos Verdes Drive South and main highways.

Implementabilitv

The equipment and labor required for the remedial alternatives is readily available. Off-

site secure landfill disposal facilities exist with sufficient capacity. Permits should be

obtainable without undue difficulty.

Cost

The PVIC site cost estimates for the remedial alternatives are primarily driven by the

volume and extent of lead-contaminated soil, plus the level of contamination. Because

these factors are not yet accurately determined, the cost estimates provided are primarily

intended for comparative purposes, and the eventual final costs will vary, perhaps

significantly, from these feasibility study estimates.

Remedial Alternative 1 - Negligible

Remedial Alternative 2 - $687,000
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Remedial Alternative 3 - $ 1,121,000

Remedial Alternative 4 - $974,000

Remedial Alternative 5 - $1,430,000

State Acceptance

It is anticipated that the State will not accept the "no action" alternative or the continued

presence of near surface soils above acceptable human health risk levels.

Community Acceptance

The community is eager for a reopening of this valuable educational facility and cultural

center. Comments made at the public meeting held March 19, 2002 as part of the public

review of the Remedial Investigation Report, Feasibility Study, Remedial Action Plan,

and Community Relations Plan, were unanimously supportive of implementation of

Remedial Alternative No. 5.
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1. INTRODUCTION

Science Applications International Corporation (SAIC) has prepared this Feasibility

Study (FS) for the U.S. Army Corps of Engineers, Los Angeles District, under Contract

No. GS-10F-0076J. This FS addresses lead-contaminated soils at the Point Vicente

Interpretive Center (PVIC), Rancho Palos Verdes, California. PVIC is located on the site

of a former US Army Known Distance Rifle Range and has been determined to be a

Formerly-Used Defense Site eligible for remediation under FUDS-DERP (Defense

Environmental Restoration Program), hi preparing this FS, SAIC has followed FS

methods prescribed by the National Oil and Hazardous Substance Pollution Contingency

Plan (NCP) and Guidance for Conducting Remedial Investigations and Feasibility

Studies under the Comprehensive Environmental Response, Compensation and Liability

Act [CERCLA (USEPA 1988)]. The organization chart provided as Figure 1-1 shows the

SAIC team roles and relationship to the City of Rancho Palos Verdes and the Army

Corps.

1.1 Purpose of the Report

This FS was conducted to develop and evaluate remedial action alternatives to mitigate

risks to human health and the environment associated with lead-contaminated soil at

PVIC. The results of the remedial alternatives evaluation will be used by the Army Corps

in conjunction with the community, the City of Rancho Palos Verdes, and California

Department of Toxic Substances Control (DTSC), to select an appropriate remedy for the

site. The remedial alternatives include excavation and capping. A no action alternative is

also included, as required by the NCP.

1.2 Feasibility Study Methodology

The FS methodology is summarized below and includes the following steps:

• Review the data provided by the Remedial Investigation to understand the nature

and extent of contamination.
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Figure 1.1 Organization Chart Point Vicente Feasibility Study
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• Establish remedial action objectives and remedial goals.

- Identify applicable or relevant and appropriate requirements (ARARs).

- Review risk analyses for health risk-based goals.

• Identify general response actions to meet remedial action objectives.

• Identify remedial technologies and screen remedial technologies.

• Develop remedial alternatives from remedial technologies retained after

screening.

• Perform a detailed evaluation of the remedial alternatives according to nine

criteria: (1) overall protection of human health and the environment; (2)

compliance with ARARs and TBCs; (3) long-term effectiveness; (4) short-term

effectiveness; (5) reduction of toxicity, mobility, and volume of contaminant; (6)

implementability; (7) cost; (8) state acceptance; and (9) community acceptance.

• Perform a comparative evaluation of the remedial alternatives. A preferred

remedial alternative may be identified from this analysis.

1.3 Organization of the Report

This report is organized as seven sections which reflect the FS methodology outlined

above:

Section 1.0 provides background information on the location and history of the site, site

geology and hydrogeology, and summarizes previous site investigations, the nature and

extent of contamination, and the human health and ecological risk assessments.
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Section 2.0 describes the objectives of remedial actions and the preliminary remedial

goals that the remedial alternatives will be designed to meet to be protective of human

health and the environment. This section presents an ARAR and TBC analysis.

Section 3.0 identifies technologies that could be used for remediation of the site and the

results of technology screening.

Section 4.0 describes the assembly of retained technologies into remedial alternatives.

Section 5.0 provides a detailed evaluation of the selected remedial alternatives.

Section 6.0 presents a comparative analysis of the evaluation of the remedial alternatives

made in Section 5.0.

Section 7.0 provides references.

Appendix A provides technology descriptions.

Appendix B provides the basis for cost estimates for each remedial alternative.

Appendix C is the Human Health Risk Assessment.

Appendix D is the Ecological Risk Assessment.

Appendix E provides a glossary of selected terms.
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1.4. BACKGROUND INFORMATION

1.4.1 Site Location

Point Vicente Interpretive Center (PVIC) and the former KD Rifle Range site are located

in the City of Rancho Palos Verdes on the Palos Verdes Peninsula, in southwest Los

Angeles County, California. PVIC has an address of 31501 Palos Verdes Drive West.

Specifically, the site is located within Sections 11, 12, 13, and 14 of Township 5 South,

Range 15 West, at Latitude 33° 45' North and Longitude 118° 25' West. As shown in

Figure 1-2, the site is bounded on the south by the Point Vicente Lighthouse and Coast

Guard Reservation, on the west by sea cliffs and the Pacific Ocean, on the north by a

storm drain adjacent to privately owned land (Capital Pacific Holdings) under

development as a residential area, Oceanfront Homes, and on the east by Palos Verdes

Drive West. A Coast Guard communications site, Rancho Palos Verdes City Hall and a

shopping complex known as Golden Cove Center are located east of Palos Verdes Drive

West.

PVIC is located on the site of a former U.S. Army Known Distance (KD) Rifle Range,

which was once a part of Tract 8 of the former Point Vincente Military Reservation

(PVMR). As shown in Figure 1-3, the rifle range is within a triangular-shaped parcel in

the lower portion of Tract 8, adjacent to the Pacific Ocean. Figure 1-3 also shows the KD

Rifle Range in relation to the PVIC Exhibit Building and the Rancho Palos Verdes City

Hall.
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1.4.2 Site History

The Point Vicente Interpretive Center and the site of the KD Rifle Range are on a 26.4-

acre parcel which was once within Tract 8 of Point Vicente Military Reservation. Tract 8,

consisting of 107.77 acres, was acquired by the government under Real Estate Directive

548, dated 16 January 1942, for use by the Army as a coastal defense site.

According to anecdotal, photographic, and cartographic evidence, the Army established a

Known Distance (KD) Rifle Range on the lower portion of Point Vicente Military

Reservation between 1953 and 1955. The KD Rifle Range at PVMR was constructed as a

standard Army known distance range. A known distance rifle range differs from a rifle

range in that the former has firing lines at defined distances from the targets, rather than a

single firing line. Although maps of the site variously describe the range as a rifle range

or known distance range, photographs and accounts of its use confirm that it was a known

distance range. Initially there was a firing line at 200 yards; additional firing lines were

developed in the 1960s at 300 yards, 100 yards, and 27 yards, the latter being the firing

line for pistol practice. The firing line position was marked by a small berm. From review

of aerial photographs of the range after 1956, these additional firing lines were

established in the early 1960s.

The range was 1000 feet long and about 95 feet wide with firing made towards a bullet

stop built parallel to the coast and about 50 feet inland from the bluffs. The bullet stop

was an earthen berm about 20 feet high, 260 feet long and 45 feet thick, with a concrete

retaining wall at the back. The retaining wall was 5 feet 6 inches thick at the base,

tapering to 1 foot thick at the top; it was 12 feet high with 4 feet below the surface of the

ground. At the back of the retaining wall there was a wooden target frame for the

manipulation of targets. The structure of the bullet stop is illustrated in Figure 1-4, a

schematic from an Army Training Manual.
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Firina was towards the ocean.

Concrete Retaining Wai

Targets

Wooden Target Frames

Figure 1-4. Bullet Stop Cross-Section Showing the Position of the Target Frame

From the time the range was established, through 1974 when the range was deactivated, it

was used for small arms qualifying and championship training by active and reserve

Army units stationed at Fort MacArthur, and by the California National Guard. From

historical research it was determined that M-l Garands, M-14, M-16 rifles, and pistols

were used at the KD Rifle Range. Results of ballistic analysis of lead bullets and bullet

fragments found at PVIC confirmed the use of 0.30 caliber rifles and 0.45 caliber pistols

at the site. Firing was towards the ocean at paper targets mounted on wooden frames

raised above the bullet stop and also at pistol targets in front of the earthen berm of the

bullet stop, as shown in Figure 1-4. N

After deactivation of the KD Rifle Range in 1974, the Army leased the site to the County

of Los Angeles for the period of 1974-1979, and quitclaimed the property to the County

of Los Angeles in 1978 before the expiration of the 5-year lease. The County of Los

Angeles made no improvements to the site, which it currently leases to the City of

Rancho Palos Verdes for a term of 50 years. The City developed the site as a park with
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the construction of the Point Vicente Interpretive Center in 1983. The City subleases

about 10 acres of the 26.4-acre site for agricultural purposes. A summary of seminal dates

in the history of the site of the former KD Rifle Range is presented below:

1942. There is no cartographic or photographic evidence of improvements to the

lower portion of PVMR, Tract 8, west of Palos Verdes Drive.

1942-1951 (approximate). There is anecdotal evidence of use of the unimproved

site for small arms target practice; no bullet stop or target mound was in place

during this time. Firing was towards the Pacific Ocean. The 1945 aerial

photograph shows two barren spots separated by a distance of about 600 feet

which suggests a makeshift firing line and target line.

1955. Anecdotal evidence indicates that the KD Rifle Range was established by

1955; the aerial photograph taken of the range in 1956 is the first to show any

improvement to the site: a 1000-foot long range with a bullet stop paralleling the

cliffs at Point Vicente. A 200-yard berm (firing line) is evident in the 1956 aerial

photograph.

1953/1955-late 1960's. The KD Rifle Range was used for small arms target

practice and qualifying by Army troops and reservists stationed at Fort MacArthur

and by the California Army National Guard.

1974. The NIKE Battery LA-55 and KD Rifle Range were deactivated. PVMR

was declared surplus by the General Services Administration (GSA) and assigned

to the Department of Interior for disposal.

1974 1 October. The County of Los Angeles leased the KD Rifle Range site

from the Department of Defense (DOD) (Lease No. DACAO 9-1-75-67) during 1

October 1974 to 30 September 1979 for general public recreation purposes. The

leased 26.4-acre site was under the stewardship of the Los Angeles County

SAIC GS-1OF-0076J 1-10 Final Feasibility Study
AprilI5,2002



Final Feasibility Study - Point Vicente Interpretive Center April 2002
Section 1 - Introduction __

Department of Beaches and was known as the Nike Beach Park. The County

maintained the site and cleared it of weeds, but made no improvements, hi aerial

photographs taken during the period of the County lease (1974-1979), the KD

Rifle Range firing lines (berms) become less distinct and clearly vegetated.

1976 27 February. The County of Los Angeles made an application to GSA to

seek permanent title to acquire the Nike Beach Park. Other interested parties were

the City of Rancho Palos Verdes and the Palos Verdes Peninsula Unified School

district. Both the County and the City prepared Environmental Impact Reports for

plans to develop the site. Both plans involved removing or reworking the main

target mound (bullet stop) of the Army KD Rifle Range.

1978 14 July. The U.S. Army quitclaimed to the County of Los Angeles 26.4

acres of the lower PVMR, i.e., the Nike Beach Park, site of the former KD Rifle

Range. The document of transfer is dated 20 July 1979 and cites transfer of the

Army KD Rifle Range with improvements. (The upper portion of PVMR, NIKE

Battery LA-55, was quitclaimed by the Army to the City of Rancho Palos Verdes

on 30 October 1979. Part of this area, which is on the east side of Palos Verdes

Drive, became known as Point Vicente Park.)

1979 17 July. The County of Los Angeles, unable to proceed with the

development of the rifle range site as a park, entered into a Joint Exercise of

Powers Agreement with the City of Rancho Palos Verdes. The City of Rancho

Palos Verdes proposed to develop an ocean park on the site. Under the Joint

Exercise of Powers Agreement, the County leased the 26.4-acre site of the former

Army rifle range to the City of Rancho Palos Verdes for 50 years.

1982-present. The City of Rancho Palos Verdes leased about 10 acres of the site,

in the area of the firing lines, for agricultural purposes. Mr. James Hatano started

farming the site during this period; cultivated areas are clearly evident in aerial

photographs from 1983 until the present.
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1983. The City of Palos Verdes began construction of the Point Vicente

Interpretive Center on the site of the former KD Army Rifle Range. The main

exhibit building was built on the site of the bullet stop, adjacent to the sea cliffs.

The bullet stop was demolished in the process, and soil from the mound was used

as fill on-site in the area of the existing PVIC Exhibit Building.

1984 5 May. The Point Vicente Park Interpretive Center was opened in a

dedication ceremony.

1993. Expansion of the Point Vicente Park Interpretive Center was approved in

the City of Rancho Palos Verdes Master Plan.

1999 20 July. There was a groundbreaking ceremony for expansion of the Point

Vicente Park Interpretive Center (PVIC). Grading for expansion of the PVIC

began and excavated soil was hauled without prior characterization to a

construction site in San Pedro for sale as fill, and to the Chandler Landfill in

Rolling Hills Estates. The soil was tested at the San Pedro site and found to have

levels of lead which meet the California threshold that define it as a hazardous

waste. This load of soil was returned to PVIC and stockpiled in the PVIC parking

lot until it was disposed of at a hazardous waste Class I landfill. Subsequently, the

soil hauled and disposed of at the Chandler Landfill, was excavated and disposed

of at a Class ffl landfill approved to receive "special" waste. (This soil had much

lower lead levels than that originally sent to the San Pedro site for fill.)

1999 29 August. The PVIC is closed due to the discovery of lead contamination

in the excavated soils. (The PVIC remains closed at the time of writing this

report.)

1999 14 through 17 September. The Source Group, Inc., the City of Rancho

Palos Verdes' consultants, conducted a Phase n soil investigation to characterize

the lead contamination in soil over an area of about 10 acres at PVIC. The results
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of the investigation, presented in the Site Assessment Report, 27 July 2000, show

that the location of lead-containing soil is not consistent across the site; five "hot

spot" areas were identified in the vicinity of the Exhibit Building, the location of

the former rifle range bullet stop.

1999 4 November. The City of Rancho Palos Verdes requested that the County of

Los Angeles (which owns the site) "characterize, handle, transport, and dispose"

of the excavated soil.

2001 June. The Source Group, Inc., conducted a second Phase n investigation at

PVIC. The investigation confirmed lead as the only chemical of concern and

further defined the hot spots. Additionally the investigation confirmed that the

area of soil contaminated with elevated soil lead levels was around the PVIC

Exhibit Building, the former location of the bullet stop, with levels of lead

elsewhere close to background.

1.4.3 Future Use of the Site

Following remediation of lead-contaminated soil and restorative work at the subject site

by the U.S. Army Corps of Engineers, the City of Rancho Palos Verdes intends to resume

construction to expand the existing PVIC facilities and construct stormwater drains. The

expansion project was initiated in July 1999 and temporarily stopped due to the discovery

of elevated lead concentrations in the soil.

The planned PVIC expansion includes a 7,347 square foot extension of the existing

building, a new amphitheater on the west side of the building, and creation of additional

parking through a 138 space lot (M-40, 73, Appendix A). The expansion of the

Interpretive Center buildings would essentially cover about two thirds of the estimated

location of the main target mound, currently partially covered by the existing Exhibit

Building. The City may develop other areas of the site for recreation in the future.
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1.5 Site Geology and Hydrogeology

1.5.1 Topography and Soils

Tract 8 is situated on the first and second marine terraces from the coastline, with

elevations ranging from 125 feet above mean sea level at the sea cliffs to 402 feet above

mean sea level on the upper portion, where Rancho Palos Verdes City Hall is located.

The extent of slope in Tract 8 is shown in Figure 1-5. The site of the former KD Rifle

Range is gently sloping to the south-southwest from about 125 feet above mean sea level

at the sea cliffs, the western boundary, to about 180 feet above mean sea level adjacent to

Palos Verdes Drive West, the eastern boundary (Little, 1976).

Altamont clay adobe and Altamont clay loam (USCS classification ML to CL) constitute

the soil underlying Tract 8. As shown in Figure 1-6, the upper portion of the site is

underlain with Altamont clay adobe; the lower portion of the site is underlain with

Altamont clay loam. Clay content ranges from 18.7 percent in the subsoil to 39 per cent

in the upper soil. High clay content, which results in poor percolation characteristics and

a low adsorption capacity, favors surface run-off. That the clay-rich soil is extremely

sticky when wet presents some excavation and cultivation difficulties (Little, 1976). At

the lower portion of Tract 8, the clay layer ranges from 2 to 15 feet in thickness and is in

direct contact with the bedrock throughout the site (The Source Group, 2000).

1.5.2 Geology

Point Vicente is located on the Palos Verdes Peninsula, within the Peninsular Range

geomorphic province, which consists predominantly of north and northwest-trending

mountains and associated valleys. The Palos Verdes Peninsula lies south of the Coastal

Plain of Los Angeles County and consists of an anticlinal fold of sedimentary and

volcanic rocks, which have been uplifted, along with the underlying Catalina Schist

basement rocks, along the Palos Verdes Hills fault (Bryant, 1987).
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Two basic geologic formations are present: the Monterey Formation and terrace deposits.

Bedrock in the southwestern Palos Verdes Hills, in the vicinity of Point Vicente, consists

of stratigraphic layering of shale, mudstone, and siltstone. Deposition of the marine

shale, mudstone, and siltstone forms the Altamira shale member of the Miocene-age

Monterey Formation. Many of these shale deposits are thoroughly silicified, creating

hard, highly resistant layers. Silt and clay terrace deposits at the subject site overlie the

Monterey Shale (Fischer, 1987; Jahns, 1959; The Source Group 2001).

The terrace deposits cover the lower marine terrace, location of the former KD Rifle

Range and the PVIC, as well as the upper marine terrace where the City Hall is located.

The wave-cut coastal terraces are a result of continued episodes of uplift of the Palos

Verdes Peninsula, the most recent of which resulted in the lower marine terrace (Bryant,

1987). This wave-cut terrace consists of a veneer of terrace deposits, primarily sandy silt

and clay (ML to CL), overlying the Miocene shale bedrock beneath the site. Shale and

sandstone clasts are locally present within the terrace deposits. Based on borings drilled

at the site, the terrace deposits range from 2 to 15 feet in thickness (Figures 1-7 and 1-8)

(The Source Group, 2000, 2001; Owen Geotech, 1998).

At Point Vicente, coastal erosion is a continuing process in which waves undercut and

erode geologic materials exposed along the shoreline. As this process continues, the

shoreline retreats and the vertical interval exposed to the sea increases due to the

southerly slope of the overlying terrace deposits. The net effect is a gradual retreat of the

shoreline. The retreat is an extremely slow process in terms of human time, and its

average rate probably does not exceed a few feet per century (Jahns, 1959).

The bedrock beneath the site tends to be cohesive and only slowly yields to gully erosion.

As of 1959, no landslides or slumps were observed at the site. The area is underlain by

coherent bedrock, the lithologic and structural features of which favor gross stability

(Jahns, 1959).
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1.5.3 Seismicity

Although Point Vicente is considered a seismically active area, seismic risk is considered

low to moderate compared with other areas in California because of the firm bedrock and

terrace deposits underlying the site (Peridian, 1980). The California Division of Mines

and Geology (CDMG), which publishes a report and associated maps showing active

faults in California (CDMG, 1992; Index, 2000), has established Alquist-Priolo (AP)

Earthquake Fault Zones, pursuant to the Alquist-Priolo Special Studies Zone Act of 1972.

This Act regulates development near active faults. Potentially active and active faults are

also defined by the CDMG. The site at Point Vicente is not crossed by any known active

or potentially active faults as defined by the CDMG (LA County, 2001).

The nearest AP-zoned fault is the Newport-Inglewood fault, located 3 miles northeast of

the site (CDMG, 1992; Index, 2001). The Palos Verdes fault, located 1 mile northeast of

the site, has not been delineated as an AP Zone, but has been determined to be active by

individual studies (Fischer, 1987). An earthquake on either of these faults would result in

moderate to high ground accelerations at the site.

1.5.4 Hydrogeology

Surface water generally drains off the surficial terrace deposits at the site and over the

cliffs to the beach below. Minor amounts of water may percolate into the subsurface

through the clay to the bedrock. Groundwater conditions beneath the site are controlled

by fracture permeability of the bedrock. At the terrace deposits/bedrock interface,

groundwater will move downslope toward the ocean. Some water may penetrate the

bedrock through fractures, eventually seeping out to the ocean (The Source Group, 2000,

2001; LA County, 2001). Miocene-age bedrock underlying the project site at Point

Vicente is generally nonwater bearing. This does not mean that the rocks contain no

water, but contain rather limited quantities of water (California Department of Water
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Resources, 1961). Los Angeles County Public Works Hydraulic/Water Conservation

Division records indicate no public wells are present within two miles of the site. There

is no evidence of a perched aquifer, springs, or seeps (LA County, 2001).

1.5.5 Climatology

Meteorological conditions at Point Vicente are almost completely dominated by the

adjacent Pacific Ocean, which creates the generally mild marine climate. The Palos

Verdes Peninsula is surrounded on three sides by the ocean and subjected to sea breezes

on a daily basis. In the morning, salt particles from evaporated sea spray often cause a

hazy condition that is cleared in the afternoons by the dominant west-southwest sea

breeze (Hendricks, 1978).

Similar to most of coastal Southern California, the Palos Verdes Peninsula has a

Mediterranean climate characterized by mild wet winters and dry summers. During the

winter rainy season, Point Vicente receives about 11 to 12 inches of rain. Each rain

interval is typically followed by a few clear sunny days of warm weather. Mild

thunderstorms associated with a tropical air mass also occasionally occur in this area,

typically at the end of the summer, but also toward the end of a winter storm (Hendricks,

1978).

1.6 Summary of Previous Site Investigations

In July 1999, during grading and exporting of soil for a planned expansion of the PVIC, it

was determined that lead-contaminated soil was present on-site. Following the July 1999

excavation and subsequent analytical testing of the excavated soil, the Los Angeles

County Department of Public Works (LACDPW) conducted a Phase I Assessment of the

Site. Findings of the Phase I Assessment were presented in the Phase I Environmental

Site Assessment Report, dated February 23, 2000.

Subsequently, The Source Group, Inc. (TSG), consultants to the City of Rancho Palos

Verdes, conducted a site assessment on September 14 through 19, 1999, to determine the
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extent of lead contamination at the PVIC. The findings of the assessment are presented

in the TSG report Site Assessment Report, Point Vicente Interpretive Center, dated July

27, 2000.

In late 1999, soil that had been excavated during site construction and disposed of at a

San Pedro site was characterized and disposed of as a hazardous waste. Characterization

of the soil by the California Waste Extraction Test (WET) method revealed soluble lead

concentrations of over 5 mg/L, making the soil a mixed hazardous waste. Soil was also

removed from the Chandler's landfill in late 1999 and disposed of as a "special waste."

Testing revealed significantly lower concentrations of lead in this soil redisposed from

the landfill.

TSG completed additional sampling in June 2001 to collect data to fill two data gaps and

to further delineate lead "hot spots" found during the initial assessment of the site. The

findings of the assessment are presented in a TSG report, entitled Additional Site

Assessment Report, Point Vicente Interpretive Center, dated October 15, 2001. The first

data gap was the Concrete Disposal Area. The second data gap area included the

remaining Fringe Areas of the site that were not included in the initial assessment. These

Fringe Areas are located in the eastern and southern portion of the site. The results of

these site assessments are provided in Section 1.7 — Nature and Extent of Contamination.

1.7 Nature and Extent of Contamination

This section summarizes the nature and extent of contamination at the PVIC, primarily as

presented in the Remedial Investigation Report, Point Vicente Interpretive Center, Palos

Verdes Drive West, Rancho Palos Verdes, California, prepared by The Source Group,

Inc. (TSG), December 24, 2001. The Remedial Investigation Report utilized two TSG

site assessment reports, completed in September 1999 and June 2001, to characterize the

contaminated sediments beneath the site. Groundwater is not present beneath the PVIC

site; therefore, soil was the only media investigated during site assessment activities.

Details of these two assessments are provided below.
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The results of the TSG fieldwork indicate that lead is the only contaminant of concern.

Antimony, which has been detected at other rifle ranges, was not detected; copper and

zinc were detected within the range of background levels. The extent of the lead

contamination is restricted to an area in immediate proximity to the PVIC Exhibit

Building, the location of the former rifle range bullet stop. The majority of the lead-

contaminated soil is within 1 to 2 feet of the ground surface and the concentration of lead

is below the former California Preliminary Remediation Goal of 130 mg/kg except for

five small areas of elevated concentrations, subsequently referenced as "hot spots."

In defining the nature and extent of contamination at the site, analyses of soil samples

were made for both total lead and soluble lead; the samples were not sieved to remove

any bullet fragments prior to analysis. This section summarizes only the results of total

lead analyses, as these are relevant to human and ecological risk at the site. Soluble lead

analyses are not relevant to human or ecological risk and are thus not included in this

summary; analysis of soluble lead was made only for the purpose of determining whether

the excavated soil would be characterized for disposal either as a RCRA hazardous waste,

a California non-RCRA hazardous waste, or a nonhazardous solid waste.

September 1999 Assessment

Ninety-two soil samples were collected from 83 borings on a random grid pattern with

100-foot spacing, primarily from surface soils at a depth of 1 foot or 1/2 foot, over an area

of about 10 acres of the site. The area sampled includes the excavated areas in the

vicinity of the Interpretive Center Exhibit Building, where it is estimated that the former

bullet stop (target mound) was located.

All 92 samples were analyzed for total lead. Three soil samples collected from within the

earthwork area at the site were analyzed for volatile organic compounds (VOCs) and

semi-volatile compounds (SVOCs), by EPA Methods 8260 and 8270, respectively, and

for total petroleum hydrocarbons as gasoline (TPHg) and as diesel (TPHd), by EPA

Method 8015M.
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The soil assessment and the additional stockpile sampling of soil that had been removed

during the initial construction activities revealed that the only contaminant of concern is

lead. Although elevated levels of barium were detected, these concentrations were below

state and federally regulated levels. Organic analytes, (VOCs, SVOCs, TPHg and TPHd)

were not detected.

Of the 91 soil samples analyzed during the assessment phase (plus one duplicate sample),

only five samples contained total lead concentrations equal to or greater than the State-

modified EPA Region 9, Preliminary Remediation Goal (PRG) for soil, in a residential

setting, of 130 mg/kg (Tablel-1). (The California PRG for lead has since been

withdrawn.) The samples that did exhibit elevated lead concentrations, referenced as "hot

spots," were located in the area of the present Interpretive Center building and the new

construction area adjacent to the building (Figures 1-9, 1-10, 1-11). With the exception

of one lead-containing sample (found at 6 feet in depth), all elevated lead concentration

samples were collected at the 0.5-foot or the 1- to 2-foot depth interval.

The results of the soil analysis indicate that lead leachate has not developed in a

downward migration pattern introducing lead into deeper soil. In addition, the bedrock

below the site is well indurated and not likely to absorb lead. The bedding of the shale

bedrock beneath the site is more or less horizontally oriented, posing a barrier to vertical

migration of water (and leachate). hi areas of high fracture density in volcanic rock,

vertical migration of groundwater is difficult, thus inhibiting downward migration of

potential leachate.
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Table 1-1
Summary of Lead Concentrations in Soil

Point Vicente Interpretive Center
Palos Verdes Drive West
Rancho Palos Verdes, CA

September 1999 and June 2001 Assessments

Sample
Identification111

GB-350-200-2.51

GB-350-20O41

GB-350-200-6"
G&400-200-11

GB-4QO-20CM'
GB-400-250-1'
G&-400-250-4'
GB-400-300-r
GB-400-350-O.51

GB-450-200-1.51

G&-450-250-V
GB-450-289-0.51

GB-450-289-4'
GB-490-250-0.51

GB-500-200-0.51

GB-550-200-0.51

GB-550-250-0.5
GB-200-600-0.51

GB-200-700-0.51

GB-207-300-0.51

GB-207-400-0.51

GB-250-250-O.51

GB-250-300-0.51

GB-25O-400-0.51

GB-300-200-0.51

GB-300-250-O.51

GB-350-150-0.51

GB-350-250-1'
GB-400-1 50-0-51

GB-450-100-0.51

GB-450-140-0.51

GB-450-5O-O.51

GB-500-0-0.51

GB-500-150-0.51

GB-500-150-41

GB-500-300-0.51

GB-550-100-0.51

GB-550-300-0.51

GB-550-300-4*
GB-600-0-0.51

GB-600-250-0.51

GB-600-300-0.51

GB-600-40O-O.51

GB-600-500-0.51

GB-600-600-0.51

GB-610-200-0.51

GB-65O-200-0.51

GB-700-0-0.51

GB-7CX>-10CM).5'
GB-700-400-0.51

GB-700-500-O.51

GB-800-300-0.51

GB-80CMOO-0.51

GB-800-500-0.5"
GB-20O^OCH}.5>

Date
Sampled

09/14/99

09/14/99

09/14/99

09/14/99
09/14/99
09/14/99
09/14/99
09/14/99

09/14/99
09/14/99
09/14/99
09/14/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99

09/15/99
09/15/99
09/15/99

09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/16/99

Total Lead
Concentration

TTLC
(mg/kg)

60
69
400
130
14
120
5.2
5.2
38
4.8
5.0

6,100
6.0
5.8
7.4
40
7.5
7.0
11
5.8
17
18
21
4.7
4.2
26
4.8
42
22
16
23
20
23
65
20
31
5.6
70
5.7
6.0
16
9.9
27
8.1
9.9
5.8
9.8
7.1
6.7
11
9.0
8.1
5.1
8.9
17

Soluble Lead Concentration

Title 22 WET
(STLC; mg/L)

1.1
NA
11.0
9.4
NA
6.4
NA
NA
NA
NA
NA
9.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
1.2
NA
NA
NA
2.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

TCLP
(mg/L)

NA
NA

<0.005
0.038

NA
3.3
NA
NA
NA
NA
NA

0.065
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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Table 1-1
Summary of Lead Concentrations in Soil

Point Vicente Interpretive Center
Palos Verdes Drive West
Rancho Palos Verdes, CA

September 1999 and June 2001 Assessments

Sample

Identification111

GB-30O-300-0.5'
GB-300-350-0.5'
GB-300-400-0.5'
GB-300-400-41

GB-300-5QO-O.51

GB-300-600-0.5'
GB-350-350-0.51

GB-400-400-0.51

GB-400-500-0.51

G&-WO-600-Q.51

GB-50O-10CKI.51

GB-500-415-0.5*
GB-500-500-0.51

GB-550-15O-V-Z
GB-550-150-DUP
GB-600-100-0.51

GB-700-210-0.5"
GB-700-300-0.51

GB-710-640-0.51

GB-800-600-0.51

GB-800-700-O.5*
GB-890-600-0.51

GB-90CMOO-0.51

GB-900-500-0.51

GB-100-800-0.51

GB-110-700-0.51

GB-220-790-0.51

GB-290-800-0.51

GB-300-700-0.51

GB-4OO-700-0.51

GB-400-800-0.51

GB-500-600-O.51

GB-500-700-O51

GB-500-800-0.51

GB-600-70OO.51

GB-600-800-0.51

GB-700-700-0.51

G&-AS-1-O51

GB-AS-2-0.51

GB-AS-3-01

GB-AS-4-0.51

GB-AS-5-O1

GB-AS-6-0.51

GB-AS-7-01

GB-AS-8-0.51

GB-AS-9-0.51

GB-AS-10-0.51

GB-AS-11-0.51

GB-AS-12-0.51

GB-AS-13-0.51

GB-AS-14-0.51

GB-AS-15-0.51

GB-AS-16-0.51

GB-AS-17-O.5'
GB-AS-1 8-0.5'

Date
Sampled

09/16/99
09/16/99
09/16/99

09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/16/99

09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/16/99
09/17/99
09/17/99
09/17/99
09/17/99
09/17/99
09/17/99
09/17/99
09/17/99
09/17/99
09/17/99
09/17/99
09/17/99
09/17/99
06/07/01
06/07/01
06/07/01
06/07/01
06/07/01
06/07/01
06/07/01
06/07/01
06/07/01
06/07/01
06/07/01
OB/07/01
06/07/01
06/08/01
06/08/01
06/08/01
06/08/01
06/08/01

Total Lead
Concentration

me
<mg/kg)

2.1
20
140
4.7
15
29
15
5.3
7.1
12
14
14
18
170
64
8.8
14
5.3
8.2
8.8
5.0
5.7
4.8
9.5
4.8
6.8
9.1
5.7
5.8
2.4
30
13
8.1
5.2
37
5.3
5.7
43
8.3
7.2
5.1
6.6
4.3
3.0
3.8
4.7
4.6
4.2
8.6
2.6
5.0
4.2
6.1
4.6
5.8

Soluble Lead Concentration

Title 22 WET
(STLC; mg/L)

NA
NA
5.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
2.0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

TCLP
(mg/L)

NA
NA

0.047
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.0062
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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Table 1-1
Summary of Lead Concentrations in Soil

Point Vicente Interpretive Center
Palos Verdes Drive West
Rancho Palos Verdes, CA

September 1999 and June 2001 Assessments

Sample
Identification ™

GB-AS-1 9-0.51

GB-AS-20-O.51

GB-HS-1-0.51

GB-HS-2-0.51

GB-HS-3-0.51

GB-HS-4-0.51

GB-HS-5-0.51

GB-HS-6-0.51

GB-HS-7-0.51

GB-HS-7-31

GB-HS-8-0.51

GB-HS-8-4'
GB-HS-9-0.51

GB-HS-IO-O-S1

GB-HS-11-1.51

GB-HS-12-Z
GB-HS-13-0.51

GB-HS-14-O.51

GB-HS-14-4.51

GB-HS-IS-O-S1

GB-HS-16-0.5*
GB-HS-16-61

HSArCW-1-051

HSA-CW-2-0-51

HSA-CW-3-0.51

HSA-CW-4-0.51

HSA-CW-5-0.51

HSA-CW-6-0.51

HSA-CW-T-OS"
HSA-CW-8-0.5'
HSA-CW-9-051

HSA-CW-10-1'

Date
Sampled

06/08/01
06/08/01
06/07/01
06/07/01
06/07/01
06/08/01
06/08/01
06/08/01
06/08/01

06/08/01

06/08/01
06/08/01
06/08/01
06/08/01
06/08/01
06/08/01

06/08/01
06/08/01

06/11/01
06/1 1/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01

Threshold for California Hazardous Waste
Threshold for RCRA Hazardous Waste

Total Lead
Concentration

TTLC
(mg/kg)

12
5.2
3.1
7.8
4.0
5.0
40
24
5.8
4.8
4.1
5.6
29
78
15
5.0
7.5
130
6.3

1,500
16
6.0
5.6
7.7
8.8
13
9.2
4.7
6.8
20
27
11

>1,000
Not Applicable

Soluble Lead Concentration

Title 22 WET
(STLC; mg/L)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
6.5
NA
22
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

25
Not Applicable

TCLP

(mg/L)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Not Applicable

>5

Notes:
1. "GET = Geoprobe Baring.
2. -HSA- = Hollow-Stem Auger Boring.
2. nig/kg * milligrams per kilogram (parts per million).
3. mg/L "= milligrams per liter (analogous to parts per million).
4. NA« Not Analyzed.
5. TTLC = Total Threshold Limit Concentration.
6. Title 22 WET = California Code of Regulations, Title 22 Waste Extraction Test.
7. STLC = Soluble Threshold Limit Concentration.
8. TCLP = Tenacity Characteristic Leaching Potential.
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June 2001 Assessment

TSG completed additional sampling in June 2001 to further delineate lead "hot spots"

and to determine the extent of lead contamination in two other areas: the Concrete

Disposal Area (Figure 1-12), where most of the concrete support from the former bullet

stop was buried in 1983; and the areas of the site, Fringe Areas (Figure 1-9), outside the

area around the PVIC Exhibit Center Building, previously identified as an area of

elevated lead levels.

A total of 50 samples from 46 boreholes were analyzed for total lead. Additionally

selected samples were analyzed for VOCs, SVOCs, pesticides, polychlorinated biphenyls

(PCBs), Title 22 metals, pH, TPHg and TPHd. One soil sample was analyzed for

organic lead using the California Department of Health Services method due to the

sample point's proximity to an agricultural area and dirt access road. VOC samples were

collected in En Core™ sample containers to comply with EPA Method 5035. VOC

samples were typically collected at a depth of 5 feet below ground surface, per DTSC

requirements, in case VOC concentrations in shallower soil have naturally attenuated.

The June 2001 soil assessment supported the earlier conclusion that the only contaminant

of concern is lead (Table 1-1), as other analytes were not detected. The analytical results

confirmed the finding of the 1999 assessment that the extent of the lead contamination

elevated above background concentrations (determined to be 4.45 mg/kg at the site) is

primarily restricted to an area in the immediate proximity of the PVIC Exhibit Building,

the location of the former firing range bullet stop.

The results of the June 2001 fieldwork were used to further delineate areas of elevated

lead or "hot spots" indicated by the 1999 assessment. Hot spots are shown delineated on

Figure 1-11; however, the reported lead concentration within a given sample is not

necessarily evenly distributed throughout the surrounding soil column. The contours

shown in Figure 1-11 are based on actual results and give some sense to lead distribution.

However, the figure should not be taken as the absolute distribution of lead in the Hot

Spots area.
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Summary

Table 1-2 provides a summary of the 1999 and 2001 assessment results for lead soil

concentrations at the PVIC site. As indicated in Tables 1-1 and 1-2, the elevated lead

concentrations occur primarily at a depth of 1 to 2 feet; however, areas of localized

elevated lead concentrations are present to a depth of 6.5 feet. Several samples have lead

concentrations equal to or greater than the State-modified EPA Region 9, former

Preliminary Remediation Goal (PRO) for soil, in a residential setting, of 130 mg/kg.

As shown in Table 1-1 all of the samples analyzed for total lead had detectable

concentrations (with a detection limit of 1.0 mg/kg). In comparison to the site-

determined background level of 4.45 mg/kg, only the Hot Spots within the Area of

Concern show significantly elevated median levels of lead. For the purposes of this

Feasibility Study, where it is necessary to distinguish the hot spots within the Area of

Concern, as in Sections 4, 5, and 6, the Potential Area of Concern is referred to as

"Potential Area of Concern B" and the hot spots within that area are referred to as "Hot

Spots Area A."

Data Limitations and Recommendations for Future Work

It is important to note that high lead concentrations may be present as a pocket anywhere

within an area of roughly 400 by 250 feet around the Exhibit Building. Because the lead

contamination is present in pockets, these assessments may have not defined the exact

extent of its presence. Lead contamination may be found within any portion of the fill

material designated herein as the Potential Area of Concern (Figure 1-11). Should a

shallow excavation of the Potential Area of Concern take place, care should be taken in

handling the soil as a potential hazardous waste, with appropriate waste characterization

sampling and soil disposal. The extent of any excavation undertaken as part of a

remedial action should be directed by the results of the confirmation samples.
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Table 1-2.
Summary of Total (and Soluble) Lead Concentrations in Soil

Point Vicente Interpretive Center
September 1999 and June 2001 Assessments

Depth
(feet)

No. of
Samples

Analyzed

Minimum
Concentration

(mg/kg)

Maximum
Concentration

(mg/kg)

Median
Concentration

(mg/kg)

Average
Concentration

(mg/kg)

Standard
Deviation
(mg/kg)

%Lead
Detection of

Samples
Analyzed

Average
Background

Concentration
(mg/kg)

Hot Spots Area/Area of Concern

0.5-1.0

1.0-2.5

2.5-6.5

28

11

10

3.1

5.0

4.7

6,100 (9.3)

170 (2.0)

400 (11.0)

23.5

42.0

10.15

302

56.5

59.1

1,170

59.1

122.1

100

100

100

4.45

4.45

4.45

Primary Site Assessment Area (excluding the Hot Spots Area)

0.5-1.0

1.0-6.5

61

3

2.1

4.8

37 8.5

16 5.6

11.0

5.5

7.5

0.6

100

100

4.45

4.45

Fringe Areas

0.5-1.0 20 2.6 43 5.0 7.5 8.6 100 4.45

Concrete Disposal Areas

0.5-1.0 10 4.7 27 8.8 11.4 7.0 100 4.45

Notes:
1) Average background concentration based on two samples: GB-AS-6-0.5' and GB-AS-10-0.5'.
2) Deeper samples may have been collected but not analyzed if the total lead concentration of the shallow sample was less than 50 mg/kg.
3) Soluble lead concentrations (Title 22 WET) are shown in parentheses where analyzed. Concentrations in mg/L.
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1.7.1 Contaminant Fate and Transport

Contaminant Persistence

The contaminant of concern at the site is lead, occurring as bullets and bullet fragments,

and as ionic lead formed as bullets weather over many decades. Lead is persistent in that

it is not biodegradable and will not experience significant dilution once bound up in the

clay matrix. Research carried out at Virginia Tech (VPI, 2000) on lead bullets from Civil

War sites and shooting ranges demonstrated that deposits of minerals, lead carbonates

and hydroxycarbonates, form a coating on the surface of the bullet which prevents further

corrosion; lead bullets from the Civil War have persisted in battle field soil of Virginia

for more than 100 years because of these mineral coatings (VPI, 2000). These research

findings are consistent with the finding of intact 0.45 caliber pistol bullets at PVIC in soil

around the Exhibit Building.

Contaminant Migration

The primary potential routes of migration of lead are by physical repositioning of the

lead-containing soil, wind blown transport of dust containing lead, stormwater runoff of

dissolved lead, and lead leachate percolation through the surface soil into bedrock.

Surface water runoff may be a transport mechanism for lead migration. During heavy

rainfalls of extended duration, runoff from the lead-containing soil areas may wash over

the cliffs to the ocean. Concentrations of lead would be small due to the short time the

water is in contact with the soil.

The RI data supports a very limited migration of lead in soil and no migration via

groundwater: total lead concentrations were found to be confined to the top few feet of

soil (0.5 to 2 feet) in all areas except one, in which significant concentrations were found

at 6 feet below grade (400 mg/kg at GB-350-200). This area is south of the Exhibit

Center Building and may be indicative of deeper lead-containing soil around the
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southwest side of the structure. Lead-containing soil may have been deposited in this

location during the demolition of the earthen berai of the bullet stop in 1983 when the

PVIC Exhibit Building was constructed. In demolishing the bullet stop, lead-containing

soil of the earthen berm was used for grading the site in the vicinity of the current Exhibit

Building.

The lack of contaminated soil at the bedrock/soil interface indicates migration of lead to

underlying bedrock deposits has not occurred. Furthermore, the orientation of the

bedrock bedding planes is not conducive to transporting water downward. Fracture flow

would be the only mechanism by which groundwater could migrate downward in the

hundred feet of bedrock. At that depth the groundwater will essentially be seawater.

The primary migration route is the leaching of the lead from the spent rounds of

ammunition. Many highly deformed bullets are found in the soil around the Exhibit

Building, the area of the former Known Distance Rifle Range. Physical evidence of

solution weathering of the bullets can be seen around the edges of the bullets and in the

interiors of the bullets. Sample analysis of the soil shows high concentrations of lead are

from the solution transport of the lead to the soil or possibly from micro fragments (a

secondary source) of bullets which, when extracted by the laboratory, show up as total

lead extracted from the soil.

The shallow soil consists of brown volcanic clay with fragments of shale. The clay has

effectively absorbed groundwater containing the leached lead as evidenced by the

shallow depth of lead-containing soil and that the highest levels of lead are found in clay-

rich soil. Significant contaminant transport by wind suspension or saltation is unlikely

because of the vegetative cover on the site and the high level of non-dust producing clay

in the soil.
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1.8 Baseline Risk Assessments

Baseline risk assessments provide quantitative and qualitative information on the risk to

both human health and the environment presented by exposure of current and future

receptors to contaminated media at the site.

Baseline human health and ecological risk assessments were conducted for PVIC based

on site characterization data provided in the Remedial Investigation Report and

summarized in Section 1.7 of this Feasibility Study. Lead is the only contaminant of

concern detected at the site and soil is considered the only medium of concern as there is

no groundwater beneath the site. Conclusions of these risk assessments are presented

below and described in detail in Appendices C and D for the Human Health and

Ecological Risk Assessments, respectively.

1.8.1 Human Health Risk Assessment

A Human Health Risk Assessment (HHRA) was conducted in accordance with NCP

requirements using USEPA guidance as provided in EPA's Risk Assessment Guidance for

Superfund Volume I, Human Health Evaluation Manual and other documents as

described in the HHRA. Three component tasks of the HHRA, data evaluation, exposure

assessment and risk characterization, are summarized. Details are provided in Appendix

C.

Data Evaluation

Data from the Remedial Investigation Report were evaluated for three areas of the site:

• Potential Area of Concern B, shown in Figure 2-2 of the HHRA: an area

immediately adjacent to the PVIC Exhibit Building and parking lot, where visitors

are most likely to be exposed to lead-contaminated soil and where there are

elevated lead concentrations in the soil. This area encompasses the location of the

former rifle range bullet stop. Risk calculations for the Area of Concern excluded
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two areas of elevated lead concentration, or hot spots (described below), for

which risk was characterized separately.

• Fringe Areas: the remaining area of the site outside the Potential Area of Concern

B. These areas are less likely to be used by visitors and have soil concentrations

within the range of natural background levels.

• Hot Spots Area A: within the Potential Area of Concern B there are five locations

where lead was detected at concentrations above 130 mg/kg, and two of these

locations had levels of lead significantly higher than elsewhere in the Potential

Area of Concern. The risk presented by exposure to these two "hot spot"

locations was characterized separately from that calculated for the Potential Area

of Concern B.

For use in the risk characterization, exposure point concentrations (i.e., the concentration

of lead in soil to which receptors would be exposed in each of these three areas) were

calculated. Exposure point concentrations were calculated as 67.5 mg/kg, 11.4 mg/kg

and 3,800 mg/kg for the Potential Area of Concern B, Fringe Areas, and the Hot Spots

Area A, respectively.

Exposure Assessment

A conceptual site model was developed to identify the potential receptors at risk and the

type and magnitude of exposure pathways under current and future use scenarios for the

site. Receptors under a current use scenario were identified as visitors, both adults and

children; docents and others working at the site; and off-site residents.

Although it is likely that the site will continue to be used for recreation, the HHRA

evaluated a hypothetical future residential scenario to provide a high, conservative risk

estimate for the purpose of comparison. Receptors under a future residential use scenario

were identified as adult and child residents, including the pica child with a habit of

deliberately ingesting soil. Construction workers were included in this scenario as

construction work is anticipated in the near future for completion of the PVIC expansion.
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The conceptual site model identified dust inhalation, dermal contact, and soil or dust

ingestion as potential exposure pathways. Incidental ingestion of soil particles adhering to

the hands and other surfaces after direct contact was identified as the major exposure

pathway. For children, who are the most sensitive receptors, inadvertent soil ingestion

may occur through the mouthing of objects or hands, a common behavior in young

children.

Risk Characterization

Quantification of these exposure pathways provided a conservative estimate of the

potential current and future health risks associated with exposure to lead-contaminated

soil at the site in the absence of remediation.

The concentration of lead in blood is an index of lead exposure. For children and

pregnant women, blood lead levels over lOug/dL may be associated with adverse health

effects as described in the HHRA; for other adults and workers at the site, blood lead

levels above a range of 25 to 50 ug/dL are associated with lead toxicity.

To estimate blood lead levels that could result from the various exposure scenarios, the

California Lead Risk Assessment Spreadsheet (LeadSpread), the primary tool in

California for evaluation of risk from exposure to lead, was used. The California

LeadSpread model generates a probability distribution of blood lead levels for a typical

person exposed to lead-contaminated soil at the site and concurrent lead exposure from

other non-site related sources, e.g., drinking water. The HHRA compared the 95th

percentile blood lead level estimates to the blood levels of concern for children and

adults.

The results of the LeadSpread model show that exposure to soils in the Area of Concern

and the Fringe areas would result in estimated blood lead concentrations for all current

and potential future exposure scenarios that are well below 10 ug/dL, the level of concern

for children and pregnant women. Thus, no adverse health effects are anticipated for
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exposure to lead-contaminated soil in these areas. Given that no adverse health effects

are predicted for on-site receptors, off-site receptors are also not at risk from exposure to

lead in soil and dust.

Only exposure to hot spot soils would result in blood lead concentrations above 10

jag/dL, with adverse health effects to the pica child and PVIC workers under the current

recreation scenario, and to all receptors under the hypothetical residential scenario.

Because it is unlikely to occur, this hypothetical scenario represents a conservative,

"high-end" exposure.

The LeadSpread results described above quantify the potential lead levels for exposure to

soil contaminated with lead. In addition to lead-contaminated soil, bullet fragments,

which have been found in surface and shallow soil around the Exhibit Building, also

present a risk if ingested. Although this risk cannot be quantified, ingestion of bullet

fragments by children could present an acute health risk as described in Section 4.4.1 of

the HHRA. That no incidents of children ingesting bullet fragments have been reported

since PVIC opened in 1984, suggests that the probability of such an event occurring is

low; however, the potential acute health effects are significant should ingestion of the

bullet fragments occur.

1.8.2 Ecological Risk Assessment

The Ecological Risk Assessment (ERA) is presented in Appendix D. The component

tasks in the ERA are similar to those described above for the HHRA. The ERA concludes

that any potential ecological risk would be from hot spot soil on the PVIC site. Small

mammals, as represented by the shrew and vole, are at risk in the hot spot areas, but not

elsewhere on the site. This appears consistent with the U.S. Bureau of Land Management

(BLM), which uses a conservative soil screening level concentration for lead at 142

mg/kg and 172 mg/kg for the protection of deer mice and cottontail rabbits, respectively

(BLM 1998). Based on the risk estimate for California quail, ground feeding birds are

not likely to be at adverse risk from soil lead at PVIC, except for the hot spot areas.
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However, their risk is expected to be higher if there are numerous lead fragments in the

soil between 0.5 and 2.8 mm in size where grit ingestion could become significant.

The ecological risk assessment is considered conservative in that most of the receptors

have much larger feeding ranges. In addition, approximately 20 acres of the Point

Vicente Interpretive Center and 50 acres of Point Vicente Park may be more attractive

non-contaminated habitat than the area of concern in the immediate vicinity of the

Interpretive Center exhibit building. Much of the wildlife habitat within the area of

elevated contamination is already disturbed due to construction and other human

activities; therefore, wildlife exposures and risks are even less likely to occur. Although

effects associated with lead may occur at the level of individual organisms, ecological

impacts are not expected at the population, community, or ecosystem level. This is

because population density mechanisms at Point Vicente would likely offset any site-

related loss of a few individuals that might occur.

A field survey made March 2002 by a biologist certified by the US Fish and Wildlife

Department concluded that PVIC does not support a habitat for either the Palos Verdes

Blue Butterfly or the El Segundo Blue Butterfly. This finding is consistent with the

determination of the ecological risk assessment that there are no endangered species at

PVIC.
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2.0 REMEDIAL ACTION OBJECTIVES

Defining remedial action objectives is a key step in, the development of remedial

alternatives. As stated in Section 300.430(e) of the NCP, the purpose of remedial

objectives is to define the focus and scope of potential cleanup activities at the site.

Remedial action objectives are media specific and address contaminants of concern,

existing and potential receptors and exposure pathways.

At the Point Vicente Interpretive Center site, soil, both surface and subsurface, is the

primary impacted medium. Lead is the contaminant of concern present as elemental lead

as in bullets and bullet fragments, and in ionic form as lead carbonate and lead

hydroxycarbonate, which form on the surface of bullets as the lead weathers.

A site conceptual model for the risk the site presents to human health is shown in Figure

2-1. Visitors to the site, docents working at the site, workers conducting soil excavation

and residents living adjacent to the site are the principal adult receptors. Children who

may visit the site in school groups or with their parents are sensitive targets. The

exposure pathways are ingestion of soil or lead fragments by children, and inhalation of

soil particles in dust by both adults and children.

Remedial action objectives for the Point Vicente Interpretive Center are:

• Prevent exposure of children to lead at the site through ingestion of lead-
contaminated soil, lead fragments, and lead bullets;

• Prevent exposure of visitors and docents at the site, and adjacent area residents
through inhalation of lead-contaminated dust and soil;

• Prevent, to the extent possible, lead contamination of storm water runoff; and

• Minimize the exposure of excavation workers to lead-contaminated soil.
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2.1 Potential Applicable or Relevant and Appropriate Requirements

Section 121(d) of CERCLA states that remedial actions must attain, unless a waiver is

obtained, any federal or more stringent state environmental standards, requirements,

criteria, or limitation that are determined to be legally applicable or relevant and

appropriate (ARAR) at the site. As the lead state regulatory agency, the California

Environmental Protection Agency (Cal-EPA) Department of Toxic Substances Control

(DTSC) has the primary responsibility for identification of State ARARs at the Point

Vicente Interpretive Center site. The DTSC will solicit ARAR input from State and local

agencies specific to the potential remedial alternatives evaluated in this Feasibility Study.

2.1.1 Definition of ARARs

The definitions of applicable or relevant and appropriate requirements are derived from

the NCP found in the Federal Register, Volume 55, and No. 46, dated March 8, 1990.

Applicable Requirements

Applicable Requirements are cleanup standards, standards of control and other

substantive environmental protection requirements, criteria, or limitations promulgated

and codified under Federal or State law that specifically address a hazardous substance,

pollutant or contaminant, remedial action, location or other circumstance at a CERCLA

site.

Relevant and Appropriate Requirements

Relevant and Appropriate Requirements are cleanup standards, standards of control, and

other substantive environmental protection requirements, criteria, or limitations

promulgated under Federal and State law that, while not "applicable" to a hazardous

substance, pollutant, contaminant, remedial action, location, or other circumstance at a
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CERCLA site, address problems or situations sufficiently similar to those encountered at

the CERCLA site that their use is well-suited to the particular site.

The determination of which requirements are "relevant and appropriate" is somewhat

flexible. USEPA and the State may consider the type of remedial action that is

contemplated, the hazardous substances present, the waste characteristics, the physical

characteristics of the site, and other appropriate factors. It is possible for only part of a

requirement to be considered relevant and appropriate. Additionally, only substantive

requirements need be followed (preamble to the NCP 50 Fed. Reg. 47,946, 1985) for

cleanup actions which are to take place entirely on-site.

USEPA has classified ARARs into three categories: chemical-specific, action-specific,

and location-specific depending on whether the requirement applies to the presence or

emission of a chemical, a remedial action, or a vulnerable or protected location.

• Chemical-specific ARARs are typically health- or risk-based numerical values

which set limits on concentrations of specific hazardous substances, pollutants,

and contaminants in the environment. Examples of this type of ARAR are water

quality standards expressed as Maximum Contaminant Levels (MCLs) set under

the Federal Safe Drinking Water Act. If more than one chemical-specific ARAR

exists for a particular contaminant, the most stringent should be applied.

• Action-specific ARARs are technology-based restrictions which are triggered by

the type of action under consideration. Examples of action-specific ARARs are

RCRA regulations for waste treatment, storage and disposal.

• Location-specific ARARs which set restrictions on certain types of activities

based on site characteristics. Some examples of special locations include

restrictions on activities in wetlands, earthquake fault zones, coastal zones, and

locations where endangered species or historically significant cultural resources

are present.
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"To Be Considered" Criteria

In addition, other Federal and State criteria, advisories, and guidance have been

considered in developing the proposed cleanup standards. These other criteria, advisories

and guidance are called "to be considered" (TBC) information. Although TBCs are not

promulgated and do not have the same status as ARARs, they may be used to establish a

cleanup level or to design a remedial action. At this site the city of Rancho Palos Verdes

has proposed some TBC information.

2.1.2 ARAR Identification Process

The identification of ARARs is a multiple-step process in which contaminant chemicals,

media, location, and action or activity conditions are compared directly to language in a

statute, codified standard, or regulation. Determinations are made to identify both

"applicable" requirements and "relevant and appropriate" requirements. "To be

considered" criteria also are reviewed.

The first step in the process is the determination of applicable requirements. For the

statute or standard to be deemed "applicable" it must address directly the contaminant,

media, location or action, or state reasons why the statute or regulation is not applicable.

For example, language in RCRA regulations specifically exempts small-quantity

generators from certain RCRA requirements, and therefore, some RCRA requirements

are not applicable to small-quantity generators.

Applicable requirements are identified by law. If a statute or regulation is deemed

applicable, the ARAR identification process may stop at this point. However, most

hazardous waste and material regulations were developed to address active industrial

operations and industrial waste disposal activities. The regulations are intended to

prevent mismanagement of toxic materials and are not, for the most part, intended to

address the situation after mismanagement has occurred. Therefore, many regulations

and statutes are not directly applicable to CERCLA activities, but do contain language
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that addresses CERCLA site conditions, contaminants, and/or actions that have a nature

similar to the intent of the original regulations.

The statutes and regulations are next reviewed whether they are "relevant and

appropriate." Relevant and appropriate requirements are those that are addressed in

regulations for the contaminant chemical, media, location, or action, but are not directly

applicable due to specific language in the regulation. For example, MCLs are directly

applicable to the quality of drinking water. However, MCLs are not directly applicable to

the quality of water in an aquifer. MCLs may be deemed relevant and appropriate due to

the potential for consumption of water from the aquifer.

Many contaminant chemicals do not have action levels specifically addressed by ARARs

or TBCs, or an ARAR may not be sufficiently protective due to extenuating

circumstances. If so, a risk assessment may be performed to identify an action level for

the contaminant. The results of the risk assessment can be used as an enforceable

standard for remediation of a site.

2.1.3 Potential Chemical-Specific ARARs

Chemical-specific ARARs are typically health or risk-based numerical values that are

used to develop remediation goals. The only potential chemical specific ARAR identified

for lead-contaminated soil is 400 ppm (mg/kg) established by the USEPA in the Final

Rule: Identification of Dangerous Levels of Lead, Federal Register, January 5, 2001.

Based on this regulation, lead levels above 400 ppm in play areas of bare soil may pose a

health risk to the most susceptible population, children under six years of age.

The 400 ppm level is consistent with guidance provided by the Office of Solid Waste and

Emergency Response (OSWER) which recommends a screening level of 400 ppm for

lead in soil at residential properties (OSWER Directive # 9355.4-12, 1994, Revised

Interim Soil Lead (Pb) Guidance for CERCLA Sites and RCRA Corrective Action
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Facilities; OSWER Directive #9200.4-27P, August 1998, Clarification of the Revised

Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities).

The OSWER guidance recommends developing risk-based goals using site-specific

information to determine the risk of lead-contaminated soil to children. The OSWER

directive states that the Integrated Exposure Uptake Biokinetic (IEUBK) model is the

primary risk assessment tool for predicting soil lead levels that would be protective of

children. In California, LeadSpread is the primary tool used to predict protective soil

lead levels, and this program was used in the Human Health Risk Assessment; results are

presented under remediation goals, Section 2.2.

2.1.4 Potential Action-Specific ARARs

Table 2-1 presents potential Federal and State action-specific ARARs, respectively, for

the various remedial action alternatives. These tables were developed by comparing the

components of possible remedial actions to potential action-specific ARARs and TBCs.

A determination was made on the applicability or relevance and appropriateness of those

requirements. The comment column explains the conditions under which the

requirements are applicable or relevant and appropriate. Both Federal and State potential

action-specific ARARs relate to the principal remedial action, excavation, and the

management of excavated soil as a RCRA hazardous waste, as a California non-RCRA

hazardous waste, as a California non-hazardous regulated waste, or as non-hazardous

solid waste.

2.1.5 Potential Location-Specific ARARs

Potential location-specific ARARs are presented in Table 2-2 for Federal and State

requirements. Both Federal and State potential ARARs include the Endangered Species

Act, which is potentially applicable to the Palos Verdes Blue Butterfly, the only

endangered species that may inhabit the site.
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Table 2-1. Potential Federal and State Action-Specific ARARs

Potential Federal Action-Specific ARARs
Standard, Requirement,
Criteria or Limitation

CERCLA

Resource Conservation and
Recovery Act -RCRA

Identification and
Listing of Hazardous
Waste

Standards Applicable
to Generators of
Hazardous Waste

Standards Applicable
to Transporters of
Hazardous Wastes

Standards for Owners
and Operators for
Hazardous Waste
Treatment, Storage,
and Disposal

Citation

NCP 55, FR 8758-
8760, March 8
1990

42 USC 7401-7642

40 CFR Part 261

40 CFR Part 262

40 CFR Part 263

40 CFR Part 264

Description

Establishes Area of Concern (AOC) policy
whereby hazardous wastes may be moved
within an AOC without triggering LDRs.

Defines those solid wastes that are subject to
regulation as hazardous wastes under 40 CFR
Parts 262-265 and Parts 1224, 270, 271.

Establishes standards that apply to persons
transporting hazardous waste within the U.S.
if the transportation requires a manifest under
40 CFR Part 262.
Establishes standards which apply to persons
transporting hazardous waste within the U.S.
if the transportation requires a manifest under
40 CFR Part 262.
Establishes minimum national standards
which define the acceptable management of
hazardous waste for owners and operators of
facilities which treat, store, or dispose of
hazardous waste.

Comments

Applicable to on site disposal of excavated soil
within the Area of Concern where lead levels in
excavated soil are less than the action level of 250
mg/kg, i.e., do not present a health risk.

Applies to RAs involving excavation, stockpiling
and testing of soil to determine if they are subject to
regulation as hazardous waste. Soil is considered a
hazardous waste if soluble lead concentrations
exceed the State TCLP of 5 mg/L.
These regulations are applicable once a medium is
identified as "hazardous."

These regulations are applicable if any RA
developed would involve off-site transportation of
hazardous wastes.

These requirements are relevant and appropriate to
on-site management of hazardous wastes depending
on the nature of the wastes and/or the type of
activity (i.e., treatment, storage or disposal)
proposed.
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Table 2-1 (Cont.)
Standard,
Requirement,
Criteria or
Limitation

Citation Description

Prescribes provisions for waste analysis, site
security, general inspections, personnel training
and unit construction QA/QC.

Comments

General Facility
Standards

40 CFR Part 264
Subpart B

Relevant and appropriate to RAs utilizing on-site
hazardous waste storage, treatment technologies.

Substantive requirements relevant and appropriate to
management of hazardous waste on-site.

Preparedness and
Prevention

Subpart C Facilities must be designed, constructed,
maintained and operated to minimize the
possibility of fire, release to water or air.
Includes provisions for required equipment and
equipment maintenance, communications and
alarms, and arrangements with local emergency
authorities.

Contingency Plan and
Emergency Procedures

40 CFR Subpart D Prescribes provisions for maintaining plan for
emergency response.

Substantive requirements relevant and appropriate to
on-site cleanup activities involving hazardous wastes.

Closure and Post
Closure

Subpart G Prescribes provisions for closure/post closure of
hazardous waste management units to protect
human health and the environment.
Prescribes provisions for storage of waste in
containers, i.e., type/condition of containers,
management of containers, inspections,
secondary containment, and separation of
incompatible wastes.

Substantive requirements relevant and appropriate for
site closure including decontamination of equipment
and placement and maintenance of a cap.

Use and Management
of Containers

Subpart I Substantive requirements relevant and appropriate if a
RA involves the storage of hazardous materials in
containers.

Waste Piles Subpart L
40 CFR 264.250

40 CFR
264.250©(1)

Disposal of RCRA hazardous waste in the non-
containerized solid, non-flowing, nonflammable
form must meet all criteria under this section.
These include:

• No disposal of liquids or material
containing free liquids.

Substantive requirements relevant and appropriate to
alternatives which involve treatment or storage of
hazardous materials in piles.

Relevant and appropriate to all RAs where hazardous
waste is stored in piles.
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Table2-l(Cont.)
Standard,
Requirement,
Criteria or
Limitation

Citation Description Comments

40CFR
264.250©(2)
40CFR
264.2500(3)
40CFR
264.250©(4)

40 CFR 264

Protection from surface water runon.

Control of wind dispersal.

No generation of leachate through
decomposition or other reactions.

Liner/leachate collection control.

Relevant and appropriate to all RAs where
hazardous waste is stored in piles.
Relevant and appropriate to all RAs where
hazardous waste is stored in piles.
Relevant and appropriate to all RAs where
hazardous waste is stored in piles.
Relevant and appropriate to all RAs where
hazardous waste is stored in piles.

Land Disposal
Restrictions

40 CFR 268 Movement of excavated material to new
locations and placement in or on land will be
subject to land disposal restrictions as well as
air emission restrictions.

Applicable if an alternative involves off-site or on-
site disposal of lead-contaminated hazardous waste
soils to land (Class III Landfills).

Occupational Safety
and Health Act

29 USC 651-678
29 CFR 1910.120
and CFR 2565.16

Regulates worker health and safety. All contractors working on-site must demonstrate
that each individual is OSHA-trained to work with
hazardous materials/waste in compliance with
OSHA regulations. All other OSHA requirements
relevant to site construction type activities also
apply.

Clean Air Act 42 USC 7401-642 Regulates air quality, particulate emissions
during excavation.

Applicable to RAs involving excavation and soil
stockpiling.

Noise Control Act of
1972, as Amended by
the Quiet
Communities Act of
1978

29 CFR 1910
40 CFR 204, 205,
211

Construction and transportation equipment
noise levels (e.g., portable air compressors, and
medium and heavy trucks), process equipment
noise levels, and noise levels at the property
boundaries of the project are regulated under
this Act. State or local agencies typically
enforce these levels.

Applicable to RAs involving use of heavy
equipment and trucks, i.e., excavation and transport
of soil off-site, grading.
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Table 2-1 (Cont.)

Potential State Action-Specific ARARS

Standard,
Requirement,
Criteria or
Limitation

Citation Description Comments

Hazardous Waste
Control Act

H & S Code,
Section 25100-
25395, CCR,
Title 22,
Chapter 30

Establishes detailed rules governing
generators of hazardous waste,
transporters of hazardous waste and
facilities that treat, store, dispose of (or
otherwise process) hazardous waste.

Criteria for
Identifying
Hazardous Wastes

Title 22, 66693-
66776

Tests for identifying hazardous
characteristics are set forth in these
regulations. If a substance is either
listed or tested and found hazardous,
then remedial actions must comply with
Title 22 requirements.

Applies to RAs involving excavation, stockpiling and
testing of soil to determine if they are subject to regulation
as hazardous waste. Soil is generally considered hazardous
if soluble lead concentration exceeds the soluble threshold
limit concentration (STLC) of 5 mg/L, utilizing Title 22
waste extraction test (WET) methodology.

Requirements for
Generators of
Hazardous Waste

Title 22, CCR,
Sec. 66470-
66515

Establishes requirements for generators
of hazardous waste.

These regulations are applicable once a medium (i.e. soil)
is identified as "hazardous."

Requirements for
Transporters of
Hazardous Waste

Title 22, CCR,
Sec. 66530-
66564

Establishes requirements for
transporters of hazardous waste.

These regulations are applicable if any RA developed
would involve off-site transportation of hazardous wastes.

Land Disposal
Restrictions

Title 22, CCR,
Sec. 66900-
66935

Prohibits the disposal on land of certain
restricted hazardous wastes.

May be applicable to RAs where contaminated soil will be
excavated. Applicable if an alternative involves off-site or
on-site disposal of lead-contaminated soils. The statute
found in HSC 25157.8 (AB2784, chaptered 8/21/98)
prohibits land disposal of any waste with total
concentration of more than 350 ppm total lead, in any place
other than a Class 1 landfill unless the facility has been
approved as described therein for such purpose. The limit
concentrations of total lead given in the law (350 ppm) is
below the hazardous waste level for total lead (1,000 ppm).
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Table 2-1 (Cont.)
Standard,
Requirement,
Criteria or
Limitation

Citation Description Comments

General Facility
Standards

Title 22, CCR,
Sec. 67100-67108

Establishes general facility standards and
requirements for facility owners and operators.

Substantive requirements are relevant and
appropriate to management of on-site hazardous
wastes depending on the nature of the wastes, or the
type of activity (i.e., treatment, storage or disposal)
proposed.

Use and Management
of Containers

Title 22, CCR, Sec
67240-67248

Establishes requirements governing the use
and management of containers used to store or
treat hazardous waste.

Substantive requirements are relevant and
appropriate if an alternative involves the storage of
hazardous materials in containers.

Waste Piles Title 22, CCR,
Sec. 67340-67351

Establishes requirements for owners and
operators of facilities that store or treat
hazardous waste in piles.

Substantive requirements are relevant and
appropriate to alternatives that involve treatment or
storage of hazardous materials in piles. (See Federal
RCRA Regulations above for details - Title 22
parallels 40 CFR 264 requirements).

Land Disposal
Restrictions - Federal
RCRA Waste
Categories

Title 22, CCR,
Sec. 67700-67740

Identifies hazardous wastes that are restricted
from land disposal and defines those limited
circumstances under which an otherwise
prohibited waste may continue to be land
disposed.

Applicable if an alternative involves off-site or on-
site disposal of lead-contaminated hazardous waste
soils to land (Class III Landfills).

Treatment Standards -
Federal RCRA Waste
Categories

Title 22, CCR,
Sec. 67750-67770

Establishes treatment standards for restricted
wastes that are disposed of in or on land.

Applicable if an alternative involves off-site or on-
site disposal of lead-contaminated hazardous waste
soils to land (Class III Landfills).

Hazardous Waste
Hauler Registration

Article 6, Health
and Safety Code
Sec. 25160-25163
Section 66428-
66465

Requires hazardous waste hauler to be
registered.

These regulations are applicable if any alternative
developed would involve off-site transportation of
hazardous materials/wastes.
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Table2-l(Cont.)
Standard,
Requirement,
Criteria or
Limitation

Citation Description Comments

South Coast Air
Quality Management
District (SCAQMD)
Rules and
Regulations

Rule 402 -
Nuisance

Prohibits the discharge of any material that
causes injury or annoyance to the public,
property or businesses or that endangers
human health, comfort, repose, or safety.

Applicable to fugitive dust emissions
excavation activities and soil waste piles.

from

Rule 403 -
Fugitive Dust

Limits onsite activities so that the
concentrations of fugitive dust at the property
line shall not be visible and the downwind
particulate concentration shall not be more
than 100 mg/m3, averaged over 5 hours, above
the upwind particulate concentration. These
requirements do not apply if the wind speed
averaged over 15 minutes is above 15 mph.
The rule also requires taking every reasonable
precaution to minimize fugitive dust, and the
prevention and cleanup of any material
accidentally deposited on paved streets.

Applicable to fugitive dust emissions
excavation activities and soil waste piles.

from

Solid Waste disposal
Regulations

CCR Title 14, Div
7, Chapter 3,
Section 17742-
17743

Standards for Solid Waste Handling and
Disposal. Only approved sites may accept
hazardous wastes.

Applicable to off-site disposal of hazardous waste.
The statute found in HSC 25157.8 (AB2784,
chaptered 8/21/98) prohibits land disposal of any
waste with total concentration of more than 350
ppm total lead, in any place other than a Class 1
landfill unless the facility has been approved as
described therein for such purpose. The limit
concentrations of total lead given in the law (350
ppm) is below the hazardous waste level for total
lead (1,000 ppm).
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Table 2-1 (Cont.)
Standard,
Requirement,
Criteria or
Limitation
Transportation of
Hazardous Materials
and Wastes -
California Highway
Patrol

Citation

California Vehicle
Code Sec. 31616
et seq. CCR Title
13, Chapter 2
Subchapter 6,
Section 1160-12 16

Description

Regulates marking, labeling, placarding,
safety, etc., regarding transportation of
hazardous waste.

Comments

Applicable to off-site transportation of hazardous
waste (contaminated soils).
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Table2-2. Potential Federal and State Location-Specific ARARs

Potential Federal Location-Specific ARARs

Standard,
Requirement,
Criteria or Limitation

Citation Description Comments

Endangered Species
Act of 1973

16 USC 1531
17CFR200and
402

Requires that federal agencies insure that any
action authorized, funded, or carried out by the
agency is not likely to jeopardize the continued
existence of any threatened or endangered
species or destroy or adversely modify critical
habitat.

Potentially applicable to the site since the Palos
Verdes Blue Butterfly (Glaucopsyche lygdamus
palosverdesensis) is an endangered species that is
known to inhabit the Palos Verdes Peninsula area.

Coastal Zone
Management Act

16 USC Sec.
1451-1464

Prohibits federal agencies from undertaking any
activity in or affecting a State's coastal zone
that is not consistent to the maximum extent
practicable with a State's approved coastal zone
management program.

Cleanup activities are temporary and do not impact
California's approved coastal zone management
program land use for the site.

Archeological and
Historical
Preservation Act

16 USC 469 Establishes procedures to provide for
preservation of historical and archaeological
data that might be destroyed through alteration
of terrain as a result of a federal construction
project or a federally licensed activity or
program.

The Whale Watchers Point Draft EIR conducted in
April 6, 1978 determined that "Rancho Palos Verdes
has several known significant archaeological sites
within its boundaries and several "probables," but
the Gunnery Range [sic] is in neither category."
Should significant archaeological resources be
discovered during site remediation activities they
should be appropriately preserved or excavated.
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Table 2-2 (Cont.)
Standard,
Requirement,
Criteria or Limitation

Citation Description Comments

Archaeological
Resources Protection
Act of 1979

16 USC 470, 43
CFR Pt. 7

Regulates actions that would cause irreparable
harm, loss or destruction of any prehistoric or
historic resource.

The Whale Watchers Point Draft EIR conducted in
April 6, 1978 determined that "Rancho Palos Verdes
has several known significant archaeological sites
within its boundaries and several "probables," but
the Gunnery [sic] Range is in neither category."
Should significant archaeological resources be
discovered during site remediation activities they
should be appropriately preserved or excavated.

Resource
Conservation and
Recovery Act

40 CFR, Subpart B,
264.18a

Location standards/seismic considerations.
Portions of new facilities where treatment,
storage, or disposal of hazardous waste will be
conducted must not be located within 61 meters
(200 feet) of a fault which has had displacement
in Holocene time.

According to the Draft EIR for Whale Watchers
Point prepared in April 1978 there are two major
faults near the Site, the Cabrillo Fault, located 4
miles or less to the southeast, and the Palos Verdes
Fault, located 6 miles northeast (Figure 8). Neither
of these faults is considered the source of significant
earthquakes.

Potential State Location-Specific ARARs

California
Endangered Species
Act

Fish and Game
Code, Chap. 1.5,
Sec. 2050-2098,
Title 14, CCR, Sec.
670.2 or 670.5

Ensures that any action taken will not
jeopardize the survival and reproduction of any
threatened or endangered species from one or
more causes, including loss of habitat, change
in habitat, or other factors.

The Palos Verdes Blue Butterfly (Glaucopsyche
lygdamus palosverdesensis) is an endangered
species that is known to inhabit the Palos Verdes
area.

California Coastal
Act of 1976

Public Resources
Code, Sec. 30000-
30900

Title 14, CCR, Sec.
13001-13666.4

Regulates activities associated with
development in order to control direct and
significant impacts on coastal waters and to
protect state and national interests in
California's coastal resources.

Cleanup activities are temporary and do not impact
State's approved coastal zone management program
land use for the site.

SAICGS-10F-0076J 2-16 Final Feasibility Study
April 15,2002



Final Feasibility Study - Point Vicente Interpretive Center April 2002
Section 2 - Remedial Action Objectives

2.1.6 Potential "To Be Considered" (TBC) Issues and Guidance

Issues and guidance to be considered (TBC) are presented in Table 2-3. The PVIC was a

former US Army Known Distance Firing Range and would be considered a closed and

transferred range under the DOD proposed Range Rule. Although the proposed Range

Rule has been withdrawn, the guidance therein incorporated on the cleanup of closed and

transferred ranges, may be included in an anticipated DOD Range Directive.

Also to be considered are two concerns of the City of Rancho Palos Verdes: that bullets

and lead fragments from bullets, which may exist in soils with low lead levels which

would not be excavated based on health risk, are removed from the site; and that soils

excavated as part of the new construction are removed from the site as part of the

remedial action.

2.2 Remediation Goals

Remediation goals are qualitative statements or numerical values, expressed as

concentrations of a contaminant, which serve to define when remediation has been

attained: achieving the remedial goal in a remedial action should result in residual

contamination levels that are protective of human health and the environment. Under

CERCLA, remediation goals are typically established using health-based ARARs, when

available.

When health-based ARARs are not available, or are not sufficiently protective,

remediation goals are developed from site-specific risk calculations or other risk-based

criteria. The California Lead Risk Assessment Spreadsheet (LeadSpread) is the primary

tool in California for evaluation of health risks from exposure to lead. LeadSpread

predicts the concentrations of lead in blood which would result from exposure to lead at

the site and concurrently from other sources such as drinking water. Adverse health

effects for children, the most sensitive receptors, are not anticipated where levels of lead

in blood are 10 micrograms per deciliter, or less.
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Table 2-3. To Be Considered (TBCs) - Guidance and Issues

Cleanup of Munitions
on Closed and
Transferred Ranges

DOD Proposed Range Rule
"Closed Transferred, and
Transferring Ranges
Containing Military
Munitions," Vol 62, Number
187, Federal Register,
September 26, 97. Draft
Document

DOD Proposed Range Rule was
withdrawn; proposed DOD
directive may provide similar
guidance for closed and
transferred ranges.

PVIC is a closed and transferred range.

City of Rancho Palos
Verdes

Also to be considered are two
concerns of the City of Rancho
Palos Verdes: that bullets and
lead fragments from bullets,
which may exist in soils with low
lead levels which would not be
excavated based on health risk,
are removed from the site; and
that soils excavated as part of the
new construction are removed
from the site as part of the
remedial action.
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The LeadSpread model was used with site-specific data to generate Preliminary

Remediation Goals (PRGs) for current and future receptors. These PRGs are summarized

in Table 2-4 and are the levels of lead in the soil for which exposure will not result in a

blood level above 10 micrograms of lead per deciliter, i.e., they are protective of health.

As shown in Table 2-4, the PRGs range from 160 mg/kg for a future hypothetical resident

pica child to 108,000 mg/kg for an adult visitor, under the assumptions listed. Based on

the results shown in Table 2-4, visitors to the site, both adults and children, are not at risk

from exposure to lead-contaminated soil given the low levels of lead detected in previous

site investigations.

Other Preliminary remedial goals to consider are the OSWER recommended screening

level and USEPA defined level of 400mg/kg discussed in Section 2.1.3, chemical-

specific ARARs. The California Preliminary Remediation Goal of 130 mg/kg is not

considered, as it has been withdrawn. Given that soil is to be excavated at the site, this

FS proposes remedial goal or action level, subject to DTSC approval, of 250 mg/kg,

which is conservative in that it is protective of a hypothetical future scenario where a

young child is resident at the site.

There remain in the surface and subsurface soils at the site bullets and bullet fragments.

Children who are most likely to ingest bullet fragments are also most sensitive to the

toxic effects of lead. Although this remedial goal cannot be quantified, removal of lead

bullets and fragments is a remedial goal in the development and evaluation of Remedial

Alternatives.
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Table 2-4 Preliminary Remediation Goals Generated by LeadSpread

Receptor Group

Resident Adult

Resident Child

Resident Pica Child

Adult Visitor(2)

Child Visitor(2)

Pica Child Visitor(2)

PVIC Employee/Volunteer

Construction Worker(3)

PRG95(1)

mg/kg

1,060

250

160

108,000

12,300

6,190

5,460

920

Notes:

(1) The PRG95 is the concentration in soil that will result in a 95th percentile estimate of blood lead
equal to 10 ug/dL (defined as the level of concern for women and children). 95th percentile means
that statistically 95 percent of exposed individuals would not have a blood lead concentration as
high as shown in the table.

(2) Assumes an exposure frequency of 13 days/year (or 0.25 days/week); default residential is 7
days/week. Also assumes no ingestion of homegrown produce grown in contaminated area soil.

(3) Assumes 30 ug/m3 respirable dust and 300 mg/kg incidental soil ingestion. Also assumes that
worker is exposed 5 days per week, 52 weeks per year for 8 hours each day. An example would be
a landscape worker at the PVTC facility.
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3.0 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

The primary objective of this phase of the Feasibility Study is to identify an appropriate

group of remedial technologies that will be used to develop remedial alternatives in the

following Section 4.0. At many sites it is necessary to consider a wide range of remedial

technologies because a variety of media (e.g. soil, groundwater, surface water, etc.) are

affected and/or a variety of chemicals are present (e.g. metals, organics, etc.). However,

at the Point Vicente Interpretive Center (PVIC) site, the only potential contaminant of

concern is lead and the only media of concern is shallow soil. This limits the number of

potential remedial technologies that could be applicable to the PVIC site, hi addition, the

subject of lead contamination created by small arms firing ranges has been extensively

studied by the U.S. military and others in recent years, and there exists substantial

technical information pertinent to possible remedial technologies. For these reasons, there

are only a limited number of feasible remedial technologies to identify and screen.

3.1 General Response Actions

General response actions are broad remedial approaches, either alone or in combination,

capable of achieving the Remedial Action Objectives. General response actions provide

a basis for evaluating and comparing possible site remedial alternatives. Response

actions include passive and active measures to mitigate existing contamination in the soil.

The following general response actions are considered:

• No action, except for monitoring and land use controls (passive)

• Containment actions (passive)

• Treatment actions (active)

• Removal, transport, and disposal actions (active).

The following sub-sections provide descriptions of each general response.
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No Action

Evaluation of no action at a site is required by NCP regulations and CERCLA, as

amended by SARA, in a feasibility study as a basis of comparison with other alternatives.

No action may include limited passive steps to isolate a site through land use controls,

fencing, and/or public education. Long-term monitoring can also be included. In some

cases, these institutional controls alone could prevent receptor-contaminant pathway

completion and would protect human and animal populations from direct contact with

contaminated soil. More often, institutional controls may also be effectively used in

conjunction with active remedial actions on an interim or long-term basis.

Containment Actions

A primary function of a containment action is to reduce or prevent the movement of

contaminants from a primary source to potential receptors. Containment alone does not

reduce the toxicity or volume of the contaminants. A containment action, such as

capping the surface areas of concern, could be effective in preventing dust emissions,

surface water erosion, and percolation of surface water into the soil. In addition, capping

provides a physical barrier between the contaminated soil and potential direct ingestion,

inhalation, and dermal contact by humans and animals.

Treatment Actions

Treatment actions are those that 1) detoxify compounds by changing or destroying the

chemical characteristics in order to render them non-hazardous; 2) immobilize

compounds by trapping them within a solid matrix; or 3) separate hazardous materials

from the soil media. A brief discussion of the various categories of treatment actions is

provided below.

• Degradation

Degradation is a process where hazardous organic compounds are

converted to less hazardous components. The process may be done either

chemically or biologically. Degradation is not applicable to treatment of

lead contamination.
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• Thermal Destruction

Thermal destruction includes incineration or thermal desorption processes

that use heat to destroy organic contaminants. Thermal destruction is not

applicable to treatment of lead contamination.

• Immobilization

Immobilization is a process by which chemicals in soil become

immobilized by the addition of reagents to create major changes in the soil

chemistry and/or structure. The process is primarily used for metals,

including lead. Common processes are known as chemical stabilization or

fixation, and are accomplished through the addition of cement,

pozzolanics, or other materials.

• Phase Conversion

Phase conversion technologies transfer contaminants from one medium to

another through physico-chemical mechanisms. Lead can be removed

from the soil phase with acid leaching and transferred to a liquid phase.

• Concentration

Concentration is a process by which contaminants in one medium are

concentrated in the same medium or separated from it through physico-

chemical mechanisms. Whole bullets and large discrete bullet fragments

may be removed from soil by screening and other physical means.

• Oxidation

Oxidation is a chemical process that converts hazardous compounds to

non-hazardous compounds through an oxidation-reduction reaction. It is

not applicable to treat lead contamination.

Removal, Transport, and Disposal Actions

Removal at this site is defined as the excavation of soil. Transport is the removal of the

soil from the site. Disposal is the management of removed soils by placing them in an

off-site landfill, in accordance with applicable regulations, policies, and standards.

Removal, transport, and disposal actions at this site may include the following:
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• Excavation, transport, and disposal of soils classified as California

hazardous and/or RCRA (Resource Conservation and Recovery Act)

hazardous to an off-site, permitted commercial hazardous Class I waste

disposal facility;

• Excavation, transport, and disposal of soils not classified as hazardous to

an off-site secure Class HI landfill; and

• Excavation and redisposal on-site of soils not classified as hazardous.

Appendix A-3 has a detailed description of various soil classifications for disposal.

3.2 Identification of Remedial Technologies

Table 3-1 lists the potential remedial technologies that have been identified for lead-

contaminated soil. The table separates the technologies into two categories:

• In-situ technologies are those in which the soil is not removed from its

present location, and

• Ex-situ technologies are those in which the soil is removed from its

present location.

The listing in Table 3-1 has been compiled primarily from review of remediation

technologies used at other small arms firing ranges contaminated with lead, technology

transfer information from military research organizations, and U.S. EPA publications

(Battelle, 1997; USEPA, Aug 1997; USEPA, Mar 1997; USEPA, Dec 2000; Price, 1998).

3.3 Screening of Remedial Technologies

3.3.1 Screening Criteria

Remedial technologies are screened on the basis of their effectiveness, implementability,

and cost, which may include the criteria listed below:
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Effectiveness:

• Reliability in meeting chemical-specific ARARs or human health-based

target levels required to meet remedial action objectives.

• Degree of permanent reduction in toxicity, mobility, or volume achieved

by the technology: technologies that permanently reduce toxicity, mobility

or volume are preferred.

• Long - term risks as a result of treatment residual or containment systems:

technologies that have lower long-term risks are preferred.

• Risks to workers and the environment during implementation:

technologies posing lower adverse risks during implementation are

preferred.

Implementability:

• Site characteristics limiting the construction or functioning of the

technology.

• Compatibility with waste or media characteristics.

• Availability of the equipment: technologies that are demonstrated and

commercially available at a scale appropriate to the size of the site are

preferred.

Cost:

• Relative magnitude of Capital and Operation Maintenance Costs (O&M):

technologies with lower costs are preferred, evaluations in terms of

implementabiliry and effectiveness being the same.

Preliminary screening uses knowledge about the site, engineering judgment, and

experience to eliminate obviously unsuitable technologies listed in Table 3-1. The

rejected technologies are listed in Table 3-2 and the reasons for their elimination are

discussed in the following section.
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Table 3-1. Potential Remedial Technologies Identified for Lead-Contaminated

Soil

A. In-situ Technologies

1. Institutional

a. Fencing with warning signs

b. Site use limitations

c. Site deed restrictions

d. Combination of above.

2. Capping with various types of covers

a. Asphalt

b. Concrete

c. Soil and grass

d. Artificial membrane

e. Combination of above.

3. In-situ soil treatment

a. In-situ chemical stabilization/solidification.

4. Phytoremediation - lead removal with plants

B. Ex-situ Technologies

1. Soil excavation

2. Soil testing

3. Transport and disposal of hazardous soil to commercial hazardous waste landfill

4. Transport and disposal of non-hazardous soil to Class HI landfill

5. On-site chemical fixation treatment

6. On-site physical removal of bullets and discrete large lead fragments

7. On-site chemical removal of lead from soil by acid leaching

8. Combinations of the above.
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Table 3-2. Rejected Remedial Technologies (See text for reasons for rejection.)

A. In-situ Technologies

1. Institutional
a. Fencing with warning signs
b. Site use limitations

2. Capping with artificial membrane

3. In-situ chemical stabilization/solidification

4. Phytoremediation - lead removal with plants

B. Ex-situ Technologies

1. On-site physical removal of bullets and large lead fragments.

2. On-site chemical removal of lead from soil by acid leaching.
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3.3.2 Preliminary Screening and Rejected Technologies

Institutional Controls

While evaluating the potential institutional controls listed in Table 3-1, it is necessary to

place great emphasis on the site as an important public recreational and cultural resource.

It would be unacceptable to the public for the site to be fenced with warning signs, except

during the remediation period when heavy equipment is in use. Similarly, site use

restrictions that would affect normal public recreational use of the site buildings and

grounds would be unacceptable.

The exception to the above should be a site deed restriction stipulating that soil invasive

activities below a certain depth, or below the existing exhibit building might encounter

pockets of lead contamination and that worker safety precautions should be provided.

The deed restriction would also state that any excavated soil should be tested and

properly managed prior to disposal off-site or redisposal on-site. A deed restriction, or

similar legal caution, is necessary because the remote possibility would exist of a future

worker encountering a pocket of lead-contaminated soil while digging.

Capping

Capping with certain types of covers appears to be a feasible technology at this site. The

only exposure pathways are the inhalation and/or ingestion of lead-contaminated soil. An

effective cover would prevent such exposure to humans and animals. Properly designed

asphalt or concrete covers could be effective. The proposed expansion of the PVIC

facility included approximately 7,440 square feet of concrete building slab foundation, in

addition to the 2,310 square feet of concrete slab beneath the existing building on the site.

hi addition, the proposed PVIC expansion includes over 3,000 square feet of terrace,

entryway and other concrete-based covers. The proposed new outdoor amphitheater

would provide approximately 2,000 square feet more of concrete cover when

construction is completed. In total there will be nearly 10,000 square feet of concrete

slab cover in the area of greatest lead concern around the existing PVIC building. These

concrete slabs could effectively seal off contaminated soil and prevent public exposure.
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Properly maintained asphalt paving could also be an effective cover to prevent exposure

to contaminated soils. The present entry road and asphalt parking area adjacent to the

existing PVTC building cover approximately 7,200 square feet. It would appear feasible

to utilize this existing asphalt paving cover as an asset in remediation action plans.

A properly maintained soil and grass cover could be used in landscaped areas. The soil

would be clean fill and of sufficient depth to adequately cap over any contaminated soil.

The grass and other vegetation planted in the soil would minimize erosion from water and

wind.

Artificial membrane covers are widely used for landfills, primarily to minimize

infiltration of precipitation and reduce the quantity of leachate generated from the

landfill. Artificial membrane covers are too fragile for use where extensive public traffic

is expected. In addition, rainwater infiltration is not a problem at the PVIC site because

at this location there is no groundwater resource to protect. Therefore, the artificial

membrane cap technology is not retained for this project.

In-situ Soil Treatment

In-situ soil treatment by chemical stabilization/solidification involves the mixing of

chemicals such as Portland cement with the soil in-situ. Specialized equipment mixes the

soil and added chemicals, along with measured quantities of water, to physically and

chemically bind the lead contamination to the soil. Stabilization techniques achieve their

beneficial action through limiting the solubility or mobility of the contaminants, even

though the physical characteristics of the waste may not be changed or improved.

Stabilization usually involves adding materials which ensure hazardous constituents are

maintained in their least mobile or toxic form. The product is usually granular and

relatively free flowing. Solidification achieves its beneficial result principally through

the production of a solid block of the contaminated soil. The block has high structural

integrity and low permeability. The contaminants do not necessarily react chemically

with the reagents, but are mechanically locked within the solidified matrix. Contaminant
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loss is limited by decreasing the surface area exposed to the environment and/or isolating

the contaminants from the environment by encapsulating the waste particles.

The process has multiple drawbacks at this site. First, the process does not remove the

lead contamination. Humans and animals would still be exposed to ingestion risk.

Second, the process is intended primarily to make the lead essentially insoluble in the soil

matrix, and thereby protect the groundwater beneath the site from dissolved lead

contamination. As previously stated, there is no groundwater resource to protect at this

site; thus, the principle benefit of the process is irrelevant. Finally, the soil at the site has

high clay content and the process is most effective with coarser grained soils, especially

when done in-situ. Therefore, in-situ chemical stabilization/solidification is not retained

as a technology at this site.

Phytoremediation

Phytoremediation is an in-situ remediation method that uses plants to remove water-

soluble ionic lead from the soil. It has shown promise at some sites where there is a

preponderance of soluble ionic lead contamination, groundwater protection is a concern,

and a succession of plant crops can be grown and harvested over many seasons on the site

(USAGE, December 2000). As none of these conditions exist at the PVIC site,

phytoremediation is not retained as a remedial technology at this site.

Physical Removal of Bullets and Large Lead Fragments

This technology would involve excavating the soil and passing it through a succession of

screens with increasingly smaller opening sizes. The sifted soils containing the bullets

and large lead fragments, as well as tons of rocks and other debris, are disposed off-site to

an appropriate permitted landfill. There are three reasons why this technology appears

unsuitable for use at the PVIC site.

The first reason for rejection is that very few whole bullets and large bullet fragments

appear to exist at the PVIC site. Other military rifle ranges have reported many tons of

bullets present in their bullet backstop berms, but this is not the case at the PVIC site
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because the soil berm was in front of and below the targets. Normally, bullets passed

through the targets and landed out in the Pacific Ocean. Only poorly aimed rifle bullets

that impacted well below the targets were retained in the soil berm. The range was also

used to a limited extent for small-bore pistol practice in which the targets were set up

directly in front of the earthen berm. These pistol bullets would have impacted the soil

berm. However, the range use for pistol practice was far less than its use for rifle

practice.

The second reason for rejection of physical screening is that significant breakup of most

of the rifle bullets seems to have occurred on impact. This may be because most of the

bullets would have hit the top portion of the soil berm located just below the targets. The

soil berm was backed up by a thick concrete wall and the sloping soil berm was least

thick at the top. The concrete retaining wall was 5 feet 6 inches thick at the bottom

tapering to 1 foot at the top. The bullets passed through a thick layer of soil before

impacting against the concrete wall near the top (See Figure 3-1). In addition, significant

weathering appears to have eroded most of the bullet fragments decreasing their size and

mass. These small weathered fragments would require fine screening to remove.

(DIRECTION BULLETS
WERE FIRED) (TARGET)

Figure 3-1. Soil Berm Backed Up by a Concrete Retaining Wall.
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The third reason for rejection of physical screening is that the soil has a very high clay

content. According to equipment vendors, clay soil is very difficult to screen because it

is not free flowing and clumps up.

Oil-site Chemical Removal of Lead from Soil by Acid Leaching

Acid leaching of lead-contaminated soil has been used at several sites in the United States

on a pilot scale or full scale (Battelle, 1997; USEPA, Mar 1997). A large amount of

equipment and skilled operation is required. The sites where acid leaching has been used

were much more contaminated than the PVIC site and had more contaminated soil to

process. The cost per ton of soil treated was very much higher than comparable costs for

off-site disposal to a hazardous waste site of contaminated PVIC soil in 1999. Finally,

time-consuming pilot tests would be needed to determine if the process would be suitable

for PVIC soil contamination. For these reasons on-site chemical removal of lead from

soil by acid leaching was rejected for the PVIC site.

It may be feasible to chemically fixate soil on-site and then take the treated soil to a

secure Class HI landfill that accepts "special wastes" since the treated soil would pass the

California WET test for lead. This remediation technology has been recently used by the

Corps of Engineers at a rifle range cleanup project near San Diego. However, there was

much higher contamination of lead in the soil and higher soil volumes at this site than at

the PVIC site. On-site chemical fixation of excavated soil is retained for further

evaluation (see Appendix A-4).

The foregoing evaluation has screened out the following technologies previously listed in

Table 3-1:

• Fencing with warning signs (except during remedial construction

activities)

• Site use limitations

• Artificial membrane cap covers

• In-situ chemical stabilization/solidification

• In-situ phytoremediation
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• On-site physical removal of bullets and large lead fragments

• On-site chemical removal of lead from soil by acid leaching.

The remaining remedial technologies listed previously in Table 3-1 are further evaluated

and used in the development of potential remedial alternatives in Section 4.0.

SAIC GS-10F-0076J 3-13 Final Feasibility Study
April 15,2002



o



Final Feasibility Study - Point Vicente Interpretive Center April 2002
Section 4 - Development of Remedial Alternatives

4.0 DEVELOPMENT OF REMEDIAL ALTERNATIVES

This section of the Feasibility Study combines the retained technologies into potential

remedial alternatives that will undergo detailed analysis in the following Section 5. The

retained technologies after screening in the previous Section 3 are listed in Table 4-1.

For those readers unfamiliar with the technologies, Appendix A provides a description of

each in the appendix subsection listed in Table 4-1.

Alternatives for remediation are developed by assembling combinations of the

technologies listed in Table 4-1 and where and how they would be applied to the PVIC

site. Because this site has only one contaminant of concern (lead) and one medium of

concern (soil), the number of potential remedial alternatives is limited. The first step in

the process is to estimate the soil areas, volumes and weights of potential concern. These

estimates are presented in Section 4.1.

4.1 Estimated Soil Areas, Volumes, and Weights

The extent of lead-contaminated soil was estimated in the Remedial Investigation (RI)

and summarized in Section 1.7 of this Feasibility Study (FS). Based on the findings in

the RI Report for this site, soil lead concentrations of potential concern may be in an area

of roughly 70,000 to 100,000 square feet around the Interpretive Center Exhibit Building.

Within this area are five tentatively identified hot spots with soil lead concentrations

ranging from 70 mg/kg to 6,100 mg/kg. However, it is anticipated that further sampling

prior to beginning remediation will identify additional hot spots with lead concentrations

exceeding 250 mg/kg total lead, which is the action level. Throughout the remainder of

the area of potential concern, soil sample lead levels tested to date have less than 50

mg/kg. Based on RI results the fringe areas of the site outside of the area of potential

concern do not appear to present a health or environmental risk and thus will not be

discussed further.
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Table 4-1. Retained Technologies for Possible Use in Remedial Alternative

Development

Technology

1 . Site Deed Restriction

2. Capping with:

a. Asphalt
b. Concrete
c. Soil and Grass
d. Combinations of Above

3. Soil Excavation

4. Soil Testing

5. Transport and Disposal of Hazardous Soil to Commercial
Hazardous Waste Landfill

6. Transport and Disposal of Non-hazardous Soil to Non-
hazardous Class ITJ Landfill

7. On-site Chemical Fixation of Soil and Transport and
Disposal to a Non-hazardous Class HI Landfill Permitted
to Accept "Special Waste."

8. Combinations of the Above

Technology
Described in Appendix

A-l

A-2

A-2

A-3

A-3

A-4
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In terms of remediation, the extent of lead contamination was found to be in the area of

the existing PVIC structure and extending throughout the area of the proposed facility

building expansion. The elevated lead concentrations in soil are primarily limited to the

area where the deposition or grading of the former Known Distance Rifle Range backstop

berm soil had occurred. This area is approximately 76,000 square feet and averages

roughly two feet in depth. It appears the lead contamination is limited to the soil material

and has not migrated into bedrock below the site. To be conservative, the potential area

of concern is assumed to be roughly 250 feet X 400 feet = 100,000 square feet.

Based on a historical review of site activities and subsequent environmental site

assessments, the lead-contaminated soil appears to be limited to a clay-rich zone

encountered at shallow depths (ranging from 1 to 4 feet below ground surface). The

results of the soil assessments also indicate that lead leachate has not developed in a

downward migration pattern, which could have introduced lead into deeper soil. Because

of this, it is assumed that elevated lead concentrations below approximately 4 feet will

not be found (with the exception of south of the building where an elevated lead

concentration was found at a 6-foot depth in a boring). The potential area of concern will

be discussed in terms of remediation of Area A, the five hot spots, and remediation of

Area B, the remaining potential area of concern around the Interpretive Center Exhibit

Building.

Area A: Hot Spots

The identified "hot spots" are shown on Figure 4-1 as areas where soil samples were

taken that contained lead concentrations higher than 50 mg/kg. The estimated areas,

volumes and weights of "hot spot" soil shown on Figure 4-1 are summarized in Table 4-

2. The footnotes to Table 4-2 explain how the estimates in the table were derived. The

total identified "hot spot" surface area is estimated at approximately 30,000 square feet.

If the "hot spot" areas were excavated to an average depth of 2 feet, the volume is

estimated at 2,220 cubic yards with a weight of 3,400 tons. The reader is cautioned that

these are only rough estimates based on field sampling done previously during the
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Remedial Investigation. If, and when, soil is excavated, the excavation limits will be

determined by field sampling and analysis of the excavation bottom and sides and the

actual quantities of "hot spot" soil excavated will differ from these estimates, perhaps

significantly. Also, field sampling done prior to beginning excavation activities could

identify additional hot spots.

Area B: Remaining Area of Potential Concern around the Interpretive Center
Exhibit Building

Referring to previous Figure 4-1, the approximate limits of the area of potential concern

is about 100,000 square feet. It is estimated that this area contains virtually all the

remaining soil that may have been removed from the original Army bullet stop berm and

used as fill dirt during the grading of the site for the existing PVIC facility. While no soil

samples taken in this area outside of the hot spots had a lead concentration above 50

mg/kg, this area may contain pockets of soil containing lead fragments and ionic lead

derived from the grading of the bullet stop during the construction of the Point Vicente

Interpretive Center Exhibit Building in 1983. Area B, shown in Figure 4-1, has an

estimated surface area of 100,000 square feet. If the estimated "hot spot" Area A of

30,000 square feet is deducted, Area B is left with approximately 70,000 square feet. For

discussion purposes, if it is assumed that a 1-foot deep layer of soil is removed; the

estimated volume from Area B less Area A is 2,600 cubic yards. The weight would be

approximately 3,800 tons. The reader is again cautioned that these are only rough

estimates and actual field quantities will differ.

4.2 Remedial Alternatives for Soil in Area A: Hot Spots

Soil in the hot spots area was sampled during the Remedial Investigation. Lead

concentrations in the five hot spots range from 70 mg/kg to 6,100 mg/kg. The soil poses

a relatively low risk to human health and the environment (see previous Section 1.8).

Much of the hot spots area will be covered by the proposed new PVIC expansion

building and terraces that will cover about 10,000 square feet, the existing PVIC building,
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which has 2,300 square feet of floor space, and the proposed outdoor amphitheater, which

will cover about 2,000 square feet.

For these reasons it is logical to include capping of the hot spots area as a remedial

alternative. The capping design would vary depending upon the use of the surface, e.g.

building foundation, parking area, landscaped area, etc. Capping would generally include

some excavation of the existing topsoil layer to install the cap.

Excavation of the hot spots area is also a remedial alternative. It is estimated (see Section

1.7) that most of the lead contamination is in the upper 1 to 2.5 feet of the hot spots area,

though there may be deeper pockets in places. Average depth is estimated to be 2 feet for

feasibility study purposes. Table 4-2 shows the estimated soil volume of the hot spots

area would be approximately 2,220 cubic yards with a weight of 3,400 tons based on soil

weight of a little over 1.5 tons per cubic yard.

There are several possible options for managing the excavated hot spot soil. The first

option is to assume all the soil is hazardous and simply load it directly into haul trucks or

large containers for transport to a commercial hazardous waste disposal site. This would

be very expensive given the volume of soil involved, and is not considered a viable

option. A more cost effective approach would be the placement of the excavated soil into

discrete stockpiles. The stockpiles would then be sampled and tested using approved

procedures to categorize each soil stockpile. The first category would be California

regulated hazardous, as determined by the Title 22 California WET test. This test is the

most stringent in that even soil with very low total lead concentrations, e.g. below 100

mg/kg, may be deemed California regulated hazardous. The second category is RCRA

hazardous, as determined by the Federal TCLP test, which is much less stringent than the

California WET test. Soils up to 1,000 mg/kg in total lead concentration may pass the

TCLP test and be classified as below the lead standard for a RCRA hazardous waste.

Very little of this waste category is anticipated. The third category would be a soil that is

non-hazardous by both California and RCRA tests. See Appendix A-2 and Appendix A-

3 for a description of soil testing and soil hazard classification.
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(Table 4-2, Page 1 of 2)

Table 4-2. Estimated Surface Areas, Depths, Volumes, and Maximum Lead Concentrations of Identified Hot Spots

Area A(a)

Hot Spot
Location(b)

1.

2.

3.

4.

5.

Totals

Estimated(c)

Hot Spot
Surface Area,

Feet2

12,000

3,300

10,000

4,000

700

30,000

Estimated(d)

Hot Spot
Depth,
Feet

<2

<2

<2.5

<2

<2

Estimated
Hot Spot
In-situ(e)

Volume,
Yards3

890

240

740

300

50

2,220

Estimated
Hot Spot

So/0

Weight,
Tons

1360

370

1130

460

80

3,400

Highest
Hot Spot Lead
Concentration

Sample Measured
Mg/kg

1500
(GB-HS-15)

6100
(GB-450-289-0.5)

400
(GB-350-200-2.5)

170
(GB-550- 150-2)

70
(GB-550-300-0.5)
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(Table 4-2 continued, Page 2 of 2)

Footnotes:
(a) Identified hot spot areas are shown on Figure 4-1. The reported lead concentration within a given sample cannot be expected to be evenly distributed throughout its

column of soil. The contours shown in Figure 4-1 are based on actual results, and they give some sense to the lead distribution. The figure, however, should not be
taken as the absolute distribution of lead in the hot spot area. The estimates of soil volumes, etc., in this table are based on the data available, but only field
confirmation sampling during excavation can determine the actual areal extent and depth of hot spot soil.

(b) Hot spot locations are numbered in large letters on Figure 4-1.

(c) Estimated surface areas are measured to the outside of the yellow areas in Figure 4-1, which represent the limit of estimated soil above SOmg/kg lead concentration.

(d) Estimated average depth is assumed to be 2ft. within the estimated hot spots area that had a concentration of lead above 50mg/kg.

(e) Estimated in-situ volume is (surface area) x (depth) - cuft., divided by 27 — cu. yd.

(f) Estimated weight is based on estimated soil weight of 3060 Ibs. per cu. yd.
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The excavated soil that had not tested hazardous could possibly be transported to a Class

in non-hazardous secure landfill for disposal as a "special waste" possibly containing

some lead bullets and discrete lead fragments, or if obviously free of bullets and bullet

fragments, redisposed on-site.

With reference to Figure 4-2, the excavated soil which was found hazardous by the state

or federal leachate tests could possibly be managed in three ways, as follows:

1. Soil transported to a commercial hazardous waste Class I landfill site for disposal

as a California-regulated hazardous waste.

2. Soil transported to a commercial hazardous waste Class I landfill site as a RCRA

hazardous waste. Little of this waste is anticipated.

3. Soil treated on-site by chemical fixation and disposed to a Class HI non-hazardous

secure landfill as a special waste. Because of the relatively low volume of

hazardous soil anticipated and that most of the volume will be California-

regulated, not RCRA-regulated waste, it is doubtful that it will be cost-effective to

bring a chemical fixation unit on-site. The vendor indicates that usually at least

5,000 tons of hazardous waste is required, (see Appendix A-4 for further

discussion).

Note that it is not planned to excavate soil beneath the existing PVIC building even

though it may have elevated lead concentrations. The remediation at the PVIC site is

human health risk driven, as opposed to groundwater protection driven, and the soil

beneath the existing PVIC building poses no health risk while it remains in place. A deed

restriction could be put in place that stipulates that, should the existing building be

demolished or ground invasive work be initiated beneath the building, the soil will be

tested and appropriate steps taken to protect worker health and properly manage the soil

if contaminated.

4.3 Remedial Alternatives for Soil in Area B

In Area B of the potential area of concern surrounding the hot spots (see previous Figure

4-1) total lead was not detected at levels above 50 mg/kg. However, pockets of lead may
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Figure 4-2. Schematic Flow Program of Potential Remedial Alternatives for "Hot

Spot" Area A Soil

Soil in Hot Spot Area
(See Figure 4-1)

Possible Hot Spot
Soil Beneath

Existing PVIC
Building

Excavate and Stockpile

Sample Soil and Test

Deed
Restriction

To Protect Future
Excavation Workers

Soil Not Meeting State
WET Test or Federal
RCRA TCLP test

I

Soil Meeting State WET Test
but Still Suspected of Containing
Bullets and Lead Fragments

Transport and Dispose
to Commercial
Class I Hazardous Waste
Disposal Site

Chemically fixate
and Dispose to
Secure Class III
Landfill as
"Special Waste"

Dispose Off-site
to Secure
Class III
Landfill as

"Special Waste"
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exist in soil areas containing bullets and lead fragments. The PVIC soil appears to pose a

very small risk, if any, to human health and the environment.

As detailed in previous Section 4.1, the lead-contaminated soil has an estimated surface

area of approximately 70,000 square feet. Some of this area would be covered by the

proposed new PVIC expansion building and parking lot expansion. For these reasons

capping is a logical remedial alternative for this outer area. The capping design would

vary depending upon the use of the surface, e.g. building foundation, parking area,

landscaped area, etc. It is assumed that the capping would involve replacing the upper 1

foot of existing soil except under the existing PVIC building. The excavation of

approximately the upper 1 foot of Area B soil would generate approximately 2,500 cubic

yards of excavated soil weighing approximately 3,800 tons. As Diagramed in Figure 4-3,

after sampling and testing, the excavated non-hazardous soil could be hauled off-site and

disposed to a Class HI non-hazardous secure landfill for disposal as a "special waste" that

might contain some lead bullets and fragments. Soil obviously free of bullets and bullet

fragments could be redisposed on-site.

The other potential remedial alternative for Area B is to leave the existing soil as is, e.g.

no action. The soil sampling on 50-foot grid nodes did not find surface soil

contamination above 50 mg/kg in this Area B, and soil with such low concentrations

poses no human health risk (see Appendix C for health risk assessment). On the other

hand, 50-foot spacing leaves considerable untested area between nodes and pockets of

lead contamination could exist in this area of prior soil grading.

4.4 Remedial Alternatives for Grading Soil

A review was made of the grading plan for the PVIC expansion. Estimated earthwork

volumes were a cut of 1,489 cubic yards and a fill of 544 cubic yards. The major cut

portion of the earthwork was in the area beneath the eastern one third of the proposed

PVIC expansion building floor slab plus an area about 60 feet by 100 feet directly east of
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Figure 4-3. Schematic Flow Program of Potential Remedial Alternatives for

Remaining Potential Area of Concern B Soil

Soil in Area B that Passed
State WET Test but still may Contain

Pockets of Bullets and Lead Fragments
(See Figure 4-1)

Deed
Restriction

Excavate Top 1 Foot
and Stockpile

Cap

Sample Excavated Soil
and Test

Dispose Off-site
to Non-hazardous Class III
Secure Landfill as a
Special Waste

Redispose Soil On-site
if Obviously Free of
Bullets and Bullet
Fragments
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the PVTC expansion building. It is surmised that much of this cut excavation, though not

all, was done in mid 1999 when the contractor originally began work on the PVIC

expansion. This was the soil that was transported off-site to San Pedro and the Chandler

Landfill in 1999 and later found to have lead contamination. The excavation was later

filled with gravel. Additional soil testing will need to be done during the remediation

action to define the limits of the previously excavated area beneath the gravel and where

original soil containing potential lead contamination begins around the previously

excavated area.

Another smaller area about 40 feet by 50 feet was partially excavated in mid 1999 to

begin grading for the proposed outdoor amphitheater located on a slope west of the

existing PVIC building, as shown in Figure 4-4. It appears that little soil was removed

from the amphitheater location. The surface soil layer in this area shows existence of

bullets and bullet fragments. Again, additional soil testing will need to be done during

the remediation action to define the extent of contaminated soil remaining in the

proposed amphitheater area.

At this time a rough estimate is made that an additional 500 cubic yards of possibly

contaminated soil would have to be removed to finish the grading necessary for the PVIC

building expansion and the amphitheater construction. This estimate does not include the

gravel used to fill the excavation in 1999 since the gravel is assumed to be clean and

potentially useful during the future PVIC site expansion construction.

Options for managing the excavated grading soil would be similar to those previously

discussed in Sections 4.2 and 4.3. The excavated grading soil volumes are assumed to be

included in the volumes of other soil from either Area A or Area B for feasibility study

purposes.
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4.5 Remedial Alternatives Retained for Detailed Analysis

The five remedial alternatives developed and retained for detailed analysis in Section 5

are listed in Table 4-3.

• Alternative No. 1 (no action) is required by the NCP as a basis of comparison for

the other alternatives.

• Alternative No. 2 provides for capping just the Hot Spots Area A and alternative

No. 3 provides for also capping the remaining Potential Area of Concern B.

• Alternatives Nos. 4 and 5 provide for several combinations of excavation and

capping for the Hot Spots Area A and the remaining Potential Area of Concern B.

All of the alternatives, except no action, also provide for excavation of at least some

upper soil portions in the Potential Area of Concern B as discussed in previous sections.

All of the alternatives include a deed restriction primarily intended as a protection for

workers on future ground invasive actions like digging, excavation, etc., which might

expose them to lead-contaminated soil if they did not take precautions.

The selection of these alternatives allows analysis in the next section to compare

effectiveness, implementability, and cost among capping, excavation, and combinations

of these approaches.

Evaluation is made in Appendix A of capping, methods for excavating soil and different

disposal methods for excavated soils. The comparisons among these variations are

primarily ones of cost and implementability. It would be too confusing and redundant if

the number of alternatives were greatly increased to incorporate all of these variations

into appropriate remedial alternatives. Also, the remedial contractors doing the

remediation work will undoubtedly have excellent input in selecting optimum methods of

managing and disposing of excavated soils since they will be negotiating bids from

suppliers and subcontractors.
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Table 4-3. Remedial Alternatives and Variations Proposed for Detailed Analysis

A. Alternatives

Alt. 1 - No Action", Deed Restriction15, Use Restriction
Alt. 2 - Capping Hot Spotc Area A, Deed Restriction
Alt. 3 - Capping Hot Spot Area A, Capping Outer Area Bd, Deed Restriction
Alt. 4 - Excavating Hot Spot Area A, Deed Restriction
Alt. 5 - Excavating Hot Spot Area A, Capping Outer Area B, Deed Restriction

B. Variations on Capping for Different Surface Use
1. Cap is the Concrete Floor Slab under Expansion and Existing

PVIC Buildings
2. Cap is the Asphalt Paving on Existing and Future Expansion

Parking Lots
3. Cap is Added Soil Layer at Existing and Future Landscape

Areas

C. Variations on Excavated Soil Treatment

1. No Treatment
2. Chemical fixation

D. Variations on Excavated Soil Disposal

1. Haul to Class I Commercial Hazardous Waste Disposal Site
2. Haul to Class in secure Landfill Site as Special Waste
3. Haul to Class in secure Landfill
4. Redispose On-site

Footnotes:
(a) No action alternative is required by the NCP to serve as a basis of comparison.
(b) Deed restriction refers primarily to potential hazards to future workers doing

excavation, digging, and other soil invasive activities.
(c) Hot Spot area refers to approximate limit ofarea(s) which testing indicated

contained lead concentrations above California hazardous waste levels.
(d) Outer Area refers to approximate limit of area which testing indicated contained

elevated lead samples, but not at hazardous levels by California standards.
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5.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

Five potential remedial alternatives described in Section 4.0 have been developed for the

PVIC site. To facilitate selection of the most effective remedy, a detailed evaluation of

each alternative is made using nine evaluation criteria. The nine criteria are:

• Overall protection of human health and the environment

• Compliance with ARARs and TBCs

• Long-term effectiveness and permanence

• Reduction of toxicity, mobility, or volume

• Short-term effectiveness

• Implementability

• Cost

• State acceptance

• Community acceptance.

Section 5.1 summarizes the detailed analysis process and describes each of the nine

criteria used to evaluate the remedial alternatives. The detailed analysis of alternatives

follows the development and screening of alternatives and precedes the actual selection

of a remedy. The extent to which alternatives are analyzed during the detailed analysis is

influenced by the available data, the number and types of alternatives being analyzed, and

the degree to which alternatives were previously analyzed during their development and

screening.

Sections 5.2 through 5.6 consider the five remedial alternatives as follows:

Section 5.2 - Remedial Alternative No. 1 No action, deed restriction, use restriction.

Section 5.3 - Remedial Alternative No. 2 Excavation 1 foot surface soil, capping Hot

Spots Area A, deed restriction.

Section 5.4-Remedial Alternative No. 3 Excavation 1 foot surface soil and capping

Hot Spots Areas A and Potential Area of

Concern B, deed restriction.
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Section 5.5-Remedial Alternative No. 4 Total Excavation Hot Spots Area A, deed

restriction.

Section 5.6 - Remedial Alternative No. 5 Total Excavation Hot Spots Area A,

Excavation 1 foot surface soil in Area of

Concern B followed by capping, deed

restriction.

5.1 Evaluation Criteria for Remedial Alternatives

Detailed analysis provides the means by which facts are assembled and evaluated to

develop the rationale for a remedy selection. The nine evaluation criteria used to conduct

the detailed analyses are:

• Overall Protection of Human Health and the Environment - This

criterion addresses whether a remedy provides adequate protection and

describes how risks are eliminated, reduced, or otherwise mitigated

through treatment, engineering controls, or institutional controls.

• Compliance with ARARs and TBCs - The assessment against this

criterion describes how the alternative complies with ARARs, or if a

waiver is required and how it is justified. The assessment may also

address TBCs that include local guidance, standards, or other criteria To-

Be-Considered.

• Long-Term Effectiveness and Permanence - This criterion evaluates the

long-term effectiveness of remedial action alternatives in maintaining

protection of human health and the environment after response objectives

have been met. The long-term effectiveness will be evaluated in terms of

the adequacy and reliability of controls used to manage treatment residuals

or untreated wastes that remain at the site. This includes the long-term

reliability of engineering and institutional controls as well as the potential

need for replacement of the remedy. In addition, the magnitude of

remedial risk remaining at the conclusion of remedial activities will be

addressed, including the potential for future public exposure to residual

chemicals of concern.
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• Reduction of Toxicity, Mobility, and Volume (TMV) - This criterion

addresses the statutory preference of selecting treatment technologies that

permanently and significantly reduce the toxicity, mobility, or volume of

the hazardous substances or their principal elements. This preference is

satisfied when treatment is used to reduce the principal threats at a site,

through destruction of the chemicals of concern, irreversible reduction in

the mobility of the chemical, or reduction of the total volume of affected

media.

• Short-Term Effectiveness - This criterion evaluates the alternative with

respect to its effects on human health and the environment during the

construction and implementation phase and until remedial response

objectives are met. The factors that may be addressed include protection

of workers and the community during remedial actions, potential adverse

environmental impacts that may result from implementing the alternative,

and the estimated time to achieve remedial response objectives. For this

evaluation, short-term refers to construction plus any operation and

maintenance (O & M) required through completion of remediation that

can be done quickly.

• Implementability - This criterion examines the technical and

administrative feasibility and availability of services and materials. The

technical feasibility includes the ability to construct and operate the

technology in a timely manner, the ease of undertaking additional

remedial actions, if necessary, and monitoring considerations.

Administrative feasibility relates to activities needed to coordinate with

other offices and agencies (such as obtaining permits for off-site

activities). The availability of services and materials includes the presence

of adequate off-site treatment storage capacity and disposal services, as

well as the availability of the prospective technologies.

• Cost — This criterion evaluates the capital and operation and maintenance

(O & M) costs of each alternative. A present worth analysis will be used

to evaluate expenditures for remedial action alternatives that occur over
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different time periods by discounting future costs to the current year. This

analysis represents the amount of money in today's dollars needed to

cover expenditures associated with a remedial action alternative. See

Appendix B for a more detailed discussion.

• State Acceptance - This criterion refers to acceptance of the remedial

alternative by the State of California Department of Toxic Substance

Control (DTSC). The Draft RI/FS and Draft Final RLTS were reviewed

by DTSC and difficulties, if any, resolved.

• Community Acceptance - This criterion refers to community acceptance

of the remedial alternative. A community relations program is in effect to

advise the public and obtain public response to the RI/FS documents.

5.2 Alternative No. 1 - No Action, Deed Restriction, Use Restriction

5.2.1 Alternative Description

The no action alternative literally would involve no action. It is included to provide a

comparative baseline for evaluation of other remedial alternatives. A no action

alternative does include passive measures such as fencing of the property, the posting of

warning signs, site use restrictions to prevent use of the property for activities that could

endanger public health and the environment, and deed restrictions which would require

present and future property owners to be aware of the possible presence of lead-

contaminated soil in certain locations and requirements for precautions to be taken.

5.2.2 Overall Protection of Human Health and the Environment

A Human Health Risk Assessment is found in Appendix C, and an Ecological Risk

Assessment is found in Appendix D of this Feasibility Study document. The Human

Health Risk Assessment uses current established, relevant EPA and California guidance

to assess potential site risk to various types of receptors (e.g., future child living in a

future residence on the site, present PVIC employee, a volunteer decent at the PVIC,

construction worker). The assumptions made for lead exposure and dosage are purposely
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conservative in the analysis. For example, the resident child scenario assumes the child is

playing in the dirt 7 days per week all year and the adult worker scenario assumes the

worker is working in the soil 5 days per week all year.

Incidental ingestion is the major pathway of exposure to lead in soil and dust (USEPA

2000c). Dermal (skin) contact with lead in soil and inhalation of airborne particulates

may also result in human exposure. Quantification of these exposure pathways provides

a conservative estimate of the potential current and future human health risks associated

with soil at the PVIC site, in the absence of remediation. Current recreational exposures

are much lower than hypothetical future residential exposures because the residential

scenario assumes an exposure frequency of 7 days per week, which is much higher than

the frequency of park visits. Potential future site residents would also have higher

exposure than current off-site area residents.

The California Lead Risk Assessment Spreadsheet (LeadSpread) is the primary tool for

evaluation of lead risks in the State of California. LeadSpread is a tool that can be used

to estimate blood lead concentrations resulting from exposure to lead via dietary intake,

drinking water, soil and dust ingestion, inhalation, and dermal contact. Each of these

pathways is represented by an equation relating incremental blood lead increase to a

concentration in an environmental medium, using contact rates and empirically

determined ratios. Appendix C provides details on the calculations made and exposures

assumed.

USEPA considers a human blood level concentration of 10 ug/dL as protective for

children and pregnant women. For workers and other adults, blood lead levels in the

range of 25 to 50 ug/dL are considered protective. Above these levels adverse health

effects may occur. Table 5-1 provides an estimate of blood lead levels for various

category groups of potential receptors at various average levels of soil lead contamination

exposure. The estimates are based on a 95th percentile, that is, statistically 95 percent of

the receptor category group would be below the blood lead level concentration indicated.

As seen in the first column of the table a lead concentration in soil above 160 mg/kg
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would present a health risk for a resident pica child at the 95th percentile. A pica child is

one that has a compulsion to deliberately eat dirt. A resident child is 1 to 2 years old who

lives in a house on the property. The lower soil lead concentration level of concern for a

"normal" child is 250 mg/kg in Table 5-1, and for a resident adult living in a house on the

property is 1,060 mg/kg. The lower soil level of lead concentration concern for

construction workers (including landscape workers) is 920 mg/kg. As seen in Table 5-1,

the lower soil level of lead concentration concern for recreational visitors (adult and

child), as well as PVIC employees and volunteer staff, are much higher than soil lead

concentrations found in the Remedial Investigation. The exception would be PVIC

employees responsible for landscaping who would work in dirt 5 days per week and

would be in the same group category as construction workers.

The foregoing discussion of soil concentrations referred to soil contaminated with ionic

and pulverized lead, which is measured in soil total lead concentration laboratory

analyses. Whole bullets and bullet fragments are also present at the PVIC site. Little

data on ingestion of lead fragments is available in the literature. Lead dissolves poorly in

physiological solutions with the exception of the acid environment of the stomach.

Ingestion of lead foreign bodies (such as bullet fragments) can result in acute lead

intoxication following dissolution and adsorption of the ingested lead. Incidences of

child ingestion of lead sinkers and lead shot have been reported (Fergusson et al. 1997;

Greensher et al. 1974; Hugelmeyer et al. 1988), resulting in lead poisoning. No

quantitative dose-response data was identified relating blood lead concentrations to

ingested lead fragments. However, ingestion of bullet fragments by children could pose

an acute health risk. No incidents of ingestion of bullet fragments have been reported at

PVIC. While the probability of such an event is considered very unlikely, the potential

acute health effects may be significant.
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Table 5-1. Predicted Blood Lead Concentration for Various Soil Lead Concentrations

Receptor Group
Resident Adult
Resident Child

Resident Pica Child

Recreational Adult(2)

Recreational Child(2)

Recreational Pica Child(2)

PVIC Employee/Volunteer

Construction Worker (3)

PRG95(1)

mg/kg

1,060

250

160

108,000

12,300

6,190

5,460

920

Blood Lead Concentration (95th percentile)
100

mg/kg
in soil

3.1

6

7.5

2.3

3.3

3.4

2.5

3.2

300
mg/kg
in soil

4.5

11.4

16

2.3

3.4

3.6

2.8

4.9

500
mg/kg
in soil

6

16.9

24.5

2.4

3.5

3.8

3.1

6.5

1000
mg/kg
in soil

9.5

30.6

45.8

2.4

3.8

4.3

3.8

10.6

2000
mg/kg
in soil

16.7

57.9

88.3

2.5

4.3

5.4

5.2

18.9

Notes:

(1) The PRG95 is the concentration in soil that will result in a 95th

percentile estimate of blood lead equal to 10 ug/dL (defined as

the level of concern for women and children). 95th percentile

means that statistically 95 percent of exposed individuals

would not have a blood lead concentration as high as shown in

the table.

(2) Assumes an exposure frequency of 13 days/year (or 0.25

days/week); default residential is 7 days/week. Also assumes

no ingestion of homegrown produce grown in contaminated

area soil.

(3) Assumes 30 (ag/m3 respirable dust and 300 mg/kg incidental

soil ingestion. Also assumes that worker is exposed 5 days per

week, 52 weeks per year for 8 hours each day. An example

would be a landscape worker at the PVIC facility.
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When relating the foregoing human health risk assessment information to the no action

alternative, it is seen that the major soil exposure risk is from exposure to hot spot soil for

the pica child and PVIC worker under the current recreation scenario and for all receptors

under a hypothetical future residential scenario. Under the anticipated actual site use as a

recreational area the major soil exposure risk would be to hot spot soil higher than about

920 mg/kg for a full time (5 days per week) PVIC landscape worker. Given that hot spot

soil excavated in 1999 near the existing PVIC building had average total lead

concentrations of nearly 500 mg/kg (see Tables 3 and 4 of the Remedial Investigation)

and three individual samples above 1000 mg/kg, it appears that some hot spot (Area A)

soil could be a risk to human health under various property use scenarios. Restricting

property access (e.g. fencing) and restricting property use (e.g. no children or pregnant

women) would serve to mitigate the human health risk on a temporary basis, but not

permanently. The potential problem of children ingesting large lead fragments would

also continue to exist. Since lead in the environment is extremely stable the lead-

contaminated soil and lead fragment problems would exist in perpetuity.

The Ecological Risk Assessment in Appendix D concludes that any potential ecological

risk would be from hot spot soil on the PVIC site. Small mammals, as represented by the

shrew and vole, are at risk in the hot spot areas, but not elsewhere on the site. This

appears consistent with the U.S. Bureau of Land Management (BLM), which uses a

conservative soil screening level concentration for lead at 142 mg/kg and 172 mg/kg for

the protection of deer mice and cottontail rabbits, respectively (BLM 1998). Based on

the risk estimate for California quail, ground-feeding birds are not likely to be at adverse

risk from soil lead at PVIC, except for the hot spot areas. However, their risk is expected

to be higher if there are numerous lead fragments in the soil between 0.5 and 2.8 mm in

size where grit ingestion could become significant.

The Ecological Risk Assessment is considered conservative in that most of the receptors

have much larger feeding ranges. In addition, approximately 20 acres of the Point

Vicente Interpretive Center may be more attractive non-contaminated habitat than the

area of concern in the immediate vicinity of the Interpretive Center exhibit building.
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Much of the wildlife habitat within the area of elevated contamination is already

disturbed due to construction and other human activities; therefore wildlife exposures and

risks are even less likely to occur. Although effects associated with lead may occur at the

level of individual organisms, ecological impacts are not expected at the population,

community, or ecosystem level. This is because population density mechanisms at Point

Vicente would likely offset any site-related loss of a few individuals that might occur. In

summary, the ecological risk does not appear to be a significant factor in selecting

remedial actions at the PVIC site. Any remedial actions taken to protect human health

would also benefit the ecology.

5.2.3 Compliance with ARARs and TBCs

The location- and action-specific ARARs and TBCs are irrelevant to this no action

remedial alternative. The remedial alternative would not meet the chemical-specific

ARAR for lead concentration in soil in areas of higher lead concentrations.

5.2.4 Long-Term Effectiveness and Permanence

The no action alternative provides little long-term human health protection. The existing

potential risk from exposure through soil ingestion and inhalation would remain.

5.2.5 Reduction in Toxicity, Mobility, and Volume of Contaminants

hi the no action alternative the toxicity, mobility, and volume of lead contamination is not

reduced. Heavy metals such as lead persist in the soil indefinitely. Metallic lead does not

dissolve in water. However, soil chemistry, e.g. pH, will slowly cause the lead to convert

to other oxidized forms. This weathering is evident in bullets and bullet fragments

recovered from the PVIC site, hi most soils the oxidized forms of lead have very limited

mobility. Organic matter in the upper layers of soils has strong capacity to adsorb and

retain lead. Lead that migrates through the upper soil layer is likely removed from

solution by adsorption or exchange reactions with clays, metal oxides, or organic matter

in the lower soil horizon. The soil at the PVIC site has a high clay content and pH levels
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measured were above neutral, generally between 7.2 and 8.0. Ionic lead can be expected

to be immobilized by precipitation of lead carbonates and hydroxides from solution, In

summary, the lead in the soil at the PVIC site, whatever its present depth and location,

would not be expected to migrate vertically downward very far due to the downward

migration of surface rainfall through the soil, even with no action.

The same is not true of physical transport of lead contamination. Soil erosion due to

wind and water could expose presently buried lead contamination and/or transport fine

particles of lead and lead adsorbed to soil/sediment considerable distances. As already

shown at this site, human activities that disturb and move soil around can inadvertently

create a potential pathway for lead exposure to humans.

5.2.6 Short-Term Effectiveness

Because the limited no action alternative would not involve a remedial construction

activity, this screening criterion is generally not applicable. Fencing and warning signs

already exist.

5.2.7 Implementability

Limitations on access are readily implementable. The future placement of deed

restrictions, should the land revert to private ownership, would require coordination with

local agencies that control property transfers and land use to ensure compliance.

5.2.8 Cost

The no action remedial alternative would incur negligible costs but is not considered for

this feasibility study. There is a significant cost to the community from loss of the PVIC

facility, but that cost is outside the scope of this study.
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5.2.9 State Acceptance

Future site use has a strong influence upon State acceptance of a remedial action. Given

the use of this site as a popular family recreational area, the State will not accept the no

action alternative even though the health risk from the site is relatively low. However,

the State may accept, and may even require, a deed restriction which stipulates that lead

contamination may still exist in deeper soil locations after remediation, e.g., below the

existing PVIC building, and precautions must be taken to protect workers if future ground

invasive activities, such as digging trenches for pipelines, are done.

5.2.10 Community Acceptance

The community is eager to see this museum and park facility reopened. A no action

remedy would be unacceptable.

5.3 Alternative No. 2 - Excavation of 1 foot of Surface Soil and Capping in Hot

Spot Areas A, and a Deed Restriction

5.3.1 Alternative Description

This alternative would cap the identified Hot Spots Area A as shown on Figure 5-1. The

Figure shows that the hot spots area is actually 5 locations designated 1 though 5 on the

Figure. The estimated surface areas of the hot spot locations are as follows:

Location 1 - 12,000 sq. ft.

Location 2 - 3,300 sq. ft.

Locations- 10,000 sq.ft.

Location 4 - 4,000 sq. ft.

Location 5 - 700 sq. ft.

Total 30,000 sq. ft.
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Estimated surface areas of the hot spots are measured to the outside of the yellow areas

(outside contours), which represent the estimated areal limit of the soil above 50 mg/kg.

The contours shown in Figure 5-1 are based on soil sampling results in the Remedial

Investigation and provide an approximate illustration of lead distribution in the upper

layer of soil. The figure should not be taken, however, as the absolute distribution of lead

in the identified hot spot areas. Only field confirmation sampling during field

remediation can determine the actual areal extent of hot spot soil.

As seen on Figure 5-1 the identified hot spot locations will have one or more uses for the

location surface. Each of these uses is discussed below.

1. The first soil surface use category is soil beneath the existing PVIC

building. As no soil samples were taken beneath this building during the

Remedial Investigation, soil beneath the building is not shown as an

identified hot spot in figure 5-1. Although the building subgrade soil

probably is contaminated with lead as it is in the footprint of the former

bullet stop, it poses no risk to human health and the environment because

the building foundation slab is presently, and in the future, an effective

cap.

2. The second soil surface use category is the future subgrade soil beneath

the planned PVIC building expansion, including the patio areas. The

approximate area of this subgrade soil is 11,000 square feet within

identified hot spot location No. 3 on Figure 5-1. A portion of this future

subgrade soil was excavated in 1999 when a soil cut was made. The soil

cut excavation was filled with clean gravel. This former excavation area

presently filled with clean gravel is at about the surface elevation of the

future PVIC expansion subgrade and has an area of approximately 2,000

square feet. It is assumed that no future action need be done on this

portion of the future subgrade area. The remainder of the future PVIC

expansion subgrade area is fill and covers approximately 9,000 square
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feet. This fill area beneath the future PVIC expansion is largely within the

hot spot location and has an estimated approximate area of 8,000 square

feet, which would be filled with clean gravel to the proper floor subgrade

level beneath the future PVIC expansion footprint. After the PVIC

expansion building and patio areas are built, they would be an effective

cap in the future.

3. The third soil surface use category is asphalt paving. As seen in Figure 5-

1 about half of identified hot spot location 2, or approximately 1,600

square feet, is located beneath existing asphalt pavement. The existing

pavement is considered an effective barrier to protect human health and

the environment where it exists.

4. The fourth, and final, soil surface use category is landscaping. The total

identified hot spot areas to be landscaped are approximately 21,000 square

feet as shown in previous Figure 5-1. This soil surface area would be

capped in three steps. First, the area would be cleared and grubbed of

vegetation and debris. Second, the area would be graded to elevations 1

foot or more below finish elevations in the PVIC expansion grading plan.

The edges of the excavations would be sampled to define the limits of the

hot spot area capping. Third, the area would be filled with clean topsoil

back up to finish elevations in the PVIC expansion grading plan. The

excavated soil would be stockpiled, characterized and hauled off-site to an

appropriate licensed disposal site (See Appendix A for a description of

soil excavation, stockpiling, testing and disposal).

It is estimated that the excavated soil would be approximately 1,110 cubic yards,

weighing 1,700 tons. It is assumed for preliminary cost estimating purposes, that

excavated soil testing would require half of the soil (850 tons) to be disposed off-site to a

Class I landfill as a California-regulated hazardous waste and the remaining 850 tons to
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be disposed off-site to a Class HI landfill permitted to accept "special wastes." (See

Appendix A for a detailed discussion of soil disposal.)

A deed restriction would stipulate that lead-contaminated soil remained on-site and

precautions should be taken to protect workers if future ground invasive actions are done,

e.g., digging trenches for pipelines.

5.3.2 Overall Protection of Human Health and the Environment

This alternative would remove the top 12 inches of contaminated soil from the identified

hot spot areas and cover the remaining hot spot soil with clean soil. For a portion of the

Hot Spots Area, concrete floors, patios, or terraces would be built over the 1-foot thick

layer of new clean soil as part of the PVIC expansion. Asphalt paving would cover

another small portion of the soil. For most of the Hot Spots Area A, however, only the 1-

foot layer of clean soil would be a barrier between the remaining hot spot soil and the

landscaped surface. The hot spots are admittedly poorly defined as to extent because of

the randomness of the lead contamination. There would be no remediation in the

Potential Area of Concern B surrounding the identified hot spots.

Given these conditions, the removal of 1 foot of hot spot surface soil achieves a partial

protection of health and the environment. The PJ found that much of the lead

contamination occurred in the upper 1 foot of hot spot soil, so its removal is cost

effective, e.g., more contaminant mass is removed in less soil. However, the hot spot soil

below 1-foot depth that remains in place would continue to present a health risk. For

example, it might be excavated up during future construction, thereby exposing workers

to hot spot soil and which would have to be disposed of off-site. If the property were to

revert to residential use, the remaining hot spot soil would have to be excavated as it

presents a health risk to all receptors under a residential scenario. (See Appendix C for

details.) Finally, the Hot Spot Area A is the most likely to contain bullets and bullet

fragments that are a potential concern in case of accidental small child ingestion.
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In summary, this alternative is greatly superior to the no action alternative No. 1, but

provides less protection to human health under possible future scenarios than do the more

complete remedial alternatives which follow.

5.3.3 Compliance with ARARs and TBCs

This remedial alternative would meet identified location- and action-specific and health

risk-based goals ARARs. The remedial alternative would not meet the identified

chemical-specific ARARs for lead concentration in some of the remaining contaminated

soil below the cap over the identified hot spot Areas A. Nor would it meet the City's

TBC to remove bullets and bullet fragments from the area of concern, other than the hot

spots, and to remove as much soil as possible that would present a health risk during any

future construction activities at the site.

5.3.4 Long-Term Effectiveness and Permanence

The following factors are considered under long-term protectiveness:

Long-Term Reliability This alternative would provide excellent long-term effectiveness

and substantial permanence in the soil surface areas beneath the existing PVIC building

and beneath the planned PVIC expansion building and patios. Existing and future asphalt

paving would also provide long-term effectiveness and permanence as a cap, as long as it

was properly maintained and replaced when necessary. The replacement of 1 foot of

topsoil over the identified hot spot areas used for landscaping could be an effective cap

barrier against inhalation and ingestion as long as the soil cap was maintained in place

and no soil invasive activities took place. As to long-term permanence, it is doubtful that

the soil cap could be maintained permanently at all places to protect against human

exposure to the identified hot spot soil.

All of the technical components proposed for capping are reliable, proven technologies.

This alternative does not include any experimental or innovative alternative technologies.

A properly graded site with properly designed flood control would help protect against

erosion associated with severe storm events. An earthquake could crack and disrupt
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asphalt or concrete. They are, however, easily repaired and replaced and damage could

be rapidly corrected.

Long-term reliability is highly dependent on the continued adequate inspection,

monitoring, and maintenance of the soil cap over the landscape areas and asphalt over the

parking areas covering hot spots. As long as the City operates the property, this may not

be an issue. If the property becomes privately owned in the future, the future ownership

of the property would be required to prevent unrestricted access and disruption of the cap

area by uncontrolled activities.

Potential Need for Replacement of the Remedy The caps provided by the foundation

of the existing and future PVIC buildings should have a very long life with essentially no

maintenance. Asphalt caps require regular repairs and periodic replacement. A common

practice is to assume that the cap is essentially replaced every 10 years. Soil caps require

regular monitoring at monthly intervals and at least annual maintenance, especially

during and after the California rainy season.

Magnitude of Residual Risk As long as the various caps are intact and properly

maintained and repaired, the health risk from the underlying hot spot soil beneath the cap

would be minimal. The health risk from this soil is low. Construction of the caps would

reduce residual risk of particulate inhalation and ingestion. If the soil and asphalt caps

are not maintained and replaced periodically, they will gradually deteriorate and lose

their effectiveness as a barrier. The residual health risk would then be a little better than

the baseline no action health risk for this site.

5.3.5 Reduction in Toxicity, Mobility and Volume of Contaminants

In this alternative the toxicity of contaminants is not reduced and the on-site volume is

reduced only to the extent that the top 1-foot layer of soil is excavated and hauled off-site

from the surface of a portion of the identified soil area, as previously detailed in the

alternative description in Section 5.3.1. Capping would significantly reduce the potential
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mobility of the hot spot contaminated soil caused by physical means, such as wind and

water erosion. In the landscaped areas that would not be capped in this alternative, lead

from weathered fragments would continue to leach into the soil and percolate through the

soil during irrigation or rainfall. However, as described in Section 5.2.5, the mobility of

lead is very limited in a clay rich soil, such as exists at the site.

5.3.6 Short-Term Effectiveness

It is estimated that the on-site remedial activities necessary for this alternative would

require only a short time to implement, e.g., about one month, once labor and equipment

was mobilized on-site.

This alternative involves disruption of the surface soil during excavation and subsequent

stockpiling, testing, and loading soil into trucks for transport to a licensed disposal site.

Potential concerns with respect to these actions are associated with worker safety, short-

term impacts, and institutional aspects. Short-term impacts, such as fugitive dust

emissions and contaminated runoff, may also be a concern.

Preventative measures can be designed and constructed to minimize potential effects to

human health and the environment. Personal protective equipment would be used to

protect workers during the action. Dust control measures would be employed to prevent

fugitive emissions from affecting the surrounding population and environment. Surface

water runoff control measures would be used to prevent contaminant release.

Decontamination procedures would be employed to prevent spread of contamination

beyond site boundaries. Contracting procedures require remedial contractors to submit

for approval a number of plans covering health and safety and environmental protection

prior to beginning work. The remedial contractor is required to strictly adhere to the

requirements of the approved plans.

Construction activity performed on the site as part of remedial actions would be done

with an approved health and safety plan in effect. The plan would provide for personal
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protective equipment to protect workers. In addition, the plan would provide for

monitoring in the work area and at the site boundaries to verify that off-site emissions are

not potentially harmful to the public. A vehicle decontamination station would be

established for this alternative and all other soil remedial action alternatives. The vehicle

decontamination station includes a concrete pad, water supply, and containment for dirty

water. Before a vehicle would be allowed to leave the site, it would be rinsed or

scrubbed to remove exterior contaminants.

5.3.7 Implementability

The technologies included in capping are standard and accepted. At this time there

appears to be no reason why the described caps could not be constructed. As discussed

earlier, reliability is tied closely to adequate maintenance, which is a prerequisite to

performance. None of the components of this alternative should involve unusual delays

in scheduling or deliveries. At this time there are no difficulties identified in obtaining

permits/approvals related to implementation of this alternative. The standard

construction equipment and general contracting personnel to construct the caps are

readily available. For work on-site, health and safety trained personnel must be used.

Many firms are available.

5.3.8 Cost

Other than "fixed" costs like plans development, temporary field facilities, mobilization,

etc., the costs for each remedial alternative are almost entirely driven by; first, the

quantity of soil excavated and replaced; and second, by the lead concentration in the soil

removed, which determines to what class of landfill the soil can be disposed. To prepare

feasibility cost estimates it was necessary to make estimates of the excavated soil

quantity and quality, as was described in the remedial alternative description and shown

in the detailed cost estimates in Appendix B. The estimates are approximate and the

actual volume of soil excavated may differ significantly. Thus, these costs are useful for

comparison purposes only, and may be significantly lower, or higher, than the actual
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costs incurred. As detailed in Table B-2 in Appendix B, the estimated cost for Remedial

Alternative 2 is $637,000.

5.3.9 State Acceptance

The State will not accept a remedial alternative that left identified hot spot soil in place.

It is their policy to require remediation of soil that would pose a future risk, unless it is

not feasible to do so, for example, beneath the existing PVIC building.

5.3.10 Community Acceptance

The City of Rancho Palos Verdes has indicated in prior meetings that they believe the

identified hot spot soil should be removed from the site. The City would look

unfavorably at an alternative that left the lead-contaminated soil in place.

5.4 Alternative No. 3 - Excavation of 1 foot of Surface Soil and Capping of the

Hot Spots in Area A and the Potential Area of Concern B, and a Deed

Restriction

5.4.1 Description of Alternative 3

Alternative 3 adds capping of the Potential Area of Concern B shown in Figure 5-3 to the

capping of just the Hot Spots Area A, which was described in previous Section 5.3.1 for

Alternative 2. The additional area to be capped would be about 67,000 square feet:

70,000 square feet, less the 2,300 square feet beneath the existing PVIC building and

about 700 square feet beneath the existing parking lot asphalt. The future soil surface use

in this area is largely landscaping with some footpaths and also a new service road.

However, for feasibility study purposes, it will be estimated that the additional area to be

capped is 67,000 square feet.

As soil sampling in this Potential Area of Concern B during the Remedial Investigation

did not identify a soil sample with total lead content greater than 50 mg/kg, it is presumed

SAIC GS-10F-0076J 5-20 Final Feasibility Study
April 15,2002



Final Feasibility Study - Point Vicente Interpretive Center April 2002
Section 5 - Detailed Analysis of Remedial Alternatives

that the area is not significantly contaminated. However, there exists the potential for

some pockets of higher lead contamination and/or discrete bullets and lead fragments in

this Area B so it is still an area of potential concern.

This alternative proposes to cap the additional Area B in 3 steps. First the area would be

cleared and grubbed of vegetation and debris. Second the area would be graded to

elevations about 1 foot below finish elevations in the PVIC expansion grading plan.

Third the area would be filled with clean compacted topsoil back up to finish elevations

in the PVTC expansion grading plan. The excavated soil would be stockpiled, tested and

hauled off-site to an appropriate licensed disposal site (see Appendix A for a description

of soil stockpiling, testing and disposal). The new topsoil would be seeded with grass to

prevent erosion.

It is estimated that the excavated soil from Area B would be approximately 2,500 cubic

yards, weighing 3,800 tons. It is assumed that half (1,900 tons) of Area B soil would be

disposed to an off-site Class HI landfill permitted to accept "special wastes" and the

remaining 1,900 tons to be found clean and remain on-site. Based on these assumptions,

including Area A excavated soil, this remedial action would generate 850 tons of soil for

disposal to a Class I landfill as a California-regulated waste and 2,750 tons of soil to a

Class HI landfill permitted to accept "special wastes."

5.4.2 Overall Protection of Human Health and the Environment

This remedial alternative adds a cap of clean soil over the remaining Potential Area of

Concern B outside of the identified Hot Spots Area A, in addition to the protection

afforded by Alternative 2, the covering of only the hot spots, as discussed in previous

Section 5.3.2. Area B is far less contaminated than Area A. None of the soil samples

taken in Area B during the Remedial Investigation showed total lead levels above 50

mg/kg, which is still far below accepted risk levels. The soil cap over Area B provides

additional protection against human exposure to any unidentified pockets of

contaminated soil that exist in Area B and the possibility of a child ingesting a lead bullet
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fragment as a visitor to the PVIC or as a future resident child should the property revert

in the future to residential use.

The objections to not fully excavating the hot spot soil volumes that were stated in the

previous Section 5.3.2 apply also to this alternative.

5.4.3 Compliance with ARARs and TBCs

This remedial alternative would meet identified location- and action-specific and health

risk-based goals ARARs, and better satisfy the City's TBC for removal of bullets and

bullet fragments. The remedial alternative would not meet the identified chemical-

specific ARARs for lead concentration in some of the remaining contaminated soil below

the cap over the identified hot spots in Area A.

5.4.4 Long-Term Effectiveness and Permanence

See previous Section 5.3.4 for a discussion of the capping over the hot spot areas. The

additional soil capping over the Potential Area of Concern B is discussed below.

Long-Term Reliability The replacement of 1 foot of new topsoil over the Potential Area

of Concern B would be an effective cap barrier against public exposure to any

unidentified pockets of lead contamination that might exist in this area. The layer of

topsoil would prevent accidental inhalation and ingestion as well as exposed spent bullets

and bullet fragments that could be picked up by small children and ingested. Long-term

reliability of the soil cap is dependent upon continued adequate inspection, monitoring

and maintenance.

Potential Need for Replacement of the Remedy A small portion of asphalt cap would

require regular repairs and periodic replacement. Soil caps require regular monitoring at

monthly intervals and at least annual maintenance, especially during and after rain

periods.
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Magnitude of Residual Risk As previously stated, other than in the hot spot areas, as

none of the soil samples from this Potential Area of Concern B during the Remedial

Investigation showed total lead concentrations over 50 mg/kg, they do not present a

health risk. The potential health risk from this soil would be considered low even if no

soil cap were installed. The construction of the soil cap would provide greater assurance

of public protection. If the soil cap were not maintained properly it would gradually

deteriorate and lose its effectiveness as a barrier.

5.4.5 Reduction of Toxicity, Mobility and Volume of Contaminants

See previous Section 5.3.5 for a discussion of reductions resulting from hot spot area

capping. The additional reductions resulting from capping Potential Area of Concern B

are discussed below.

The toxicity of the lead contamination would not be changed. The on-site volume would

be decreased to the extent that some soil that may contain lead contamination would be

removed from the site and placed in a lined and capped permitted landfill where its

potential mobility would be greatly reduced.

The topsoil cap over the area would significantly reduce the potential mobility of the

remaining soil that is caused by physical means, such as wind and water erosion. The

topsoil cap would not prevent infiltration of rainwater into the underlying soil. Soil

chemistry acting upon any remaining bullets and lead fragments would continue to

gradually erode the metal into dissolved ionic form. However, the mobility of dissolved

lead in clay soil is very limited.

5.4.6 Short-Term Effectiveness

It is estimated that the on-site remedial activities required by this alternative could be

implemented in about 2 months, once labor and equipment were mobilized on-site. See

previous Section 5.3.6 for a discussion of worker safety, protection of the public,

SAIC GS-10F-0076J 5-23 Final Feasibility Study
April 15,2002



Final Feasibility Study - Point Vicente Interpretive Center April 2002
Section 5 - Detailed Analysis of Remedial Alternatives

protection of the environment and other concerns associated with on-site soil excavation,

stockpiling, testing, truck loading and off-site hauling.

5.4.7 Implementability

See previous discussion in Section 5.3.7. At this time there are no identified reasons why

this remedial alternative would not be implemented.

5.4.8 Cost

Please see previous Section 5.3.8 for a paragraph explaining the general cost limitations.

As detailed in Table B-3 in Appendix B, the estimated cost for Remedial Alternative 3 is

$1,212,000.

5.4.9 State Acceptance

It is doubtful that the State would accept a remedial alternative that left identified hot spot

soil in place. See previous Section 5.3.9.

5.4.10 Community Acceptance

The City of Rancho Palos Verdes has indicated that they want the identified hot spot soil

removed. A clean soil cap over the remaining Potential Area of Concern B may be

acceptable to the City of Rancho Palos Verdes.

5.5 Alternative No. 4 - Total Excavation of the Hot Spot Area A and Deed

Restriction

5.5.1 Description of Alternative 4

Alternative 4 provides for the total excavation of the identified hot spot areas as shown

on previous Figure 5-1. The areas would be excavated to the areal extent and depth of

soil that exceeds the action level of 250 mg/kg total lead concentration. The assumed
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extent of the area of the hot spots is 30,000 square feet as previously estimated in Section

5.3.1 and Table 4-2. The assumed hot spot in-situ volume is 2,220 cubic yards, weighing

3,400 tons as previously estimated in Table 4-2.

It is assumed that half of the excavated soil (1,700 tons) would be disposed off-site to a

Class I landfill as a California-regulated waste and the remaining 1,700 tons would be

disposed to a Class m landfill permitted to accept "special waste." The basis for the

assumption of half the soil volume being disposed to each category of landfill is that

when the original PVIC expansion construction excavation was made in 1999, it was

from a hot spot area and, after testing, approximately half the soil had to go to a Class I

landfill as a California-regulated waste, and the other half went to a class HI landfill

permitted to take "special wastes."

The reader is cautioned that these assumed areas and volumes are based on a limited

number of remedial investigation samples; the actual areal extent and depth of the hot

spot areas will be determined by field confirmation sampling and analysis as the

excavation progresses. The random distribution of the lead contamination in the general

area around the existing PVIC building may necessitate excavation of a much larger or

smaller area and depth than assumed above.

The excavated soil from the hot spot excavations would be stockpiled separately from

other excavated soil, further tested as necessary, and then hauled off-site to an

appropriate permitted landfill. See Appendix A for descriptions of these soil

management steps. The excavated soil would be replaced with clean fill either imported

and/or from on-site.

5.5.2 Overall Protection of Human Health and the Environment

Remedial Alternative 4 removes all the Hot Spots Area A soil with lead concentrations

above acceptable human health risk levels, i.e., 250 mg/kg. The hot spots are

incompletely defined because of the randomness of the lead contamination. By
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excavating the hot spots to the depths and areal limits of the hot spots, as defined by field

confirming sampling, the risk of uncovering and exposure to remaining hot spot soil in

the future is greatly diminished.

This alternative does not include a soil cap over Potential Area of Concern B. Area B

may contain unidentified pockets of lead-contaminated soil above acceptable limits

and/or bullet fragments. No evidence of such contamination in Area B was found in the

Remedial Investigation nor were there any reported exposure incidents in the 15 years

that the PVIC facility was open. Nevertheless, the lack of a cap in Area B leaves a

possible pathway of exposure during future use of the PVIC site.

5.5.3 Compliance with ARARs and TBCs

This remedial alternative would meet potential location- and action-specific and health

risk-based goals ARARs and the chemical-specific ARARs for identified lead

contamination on-site. The City's TBC for removal of bullets and bullet fragments is not

met by this alternative.

5.5.4 Long-Term Effectiveness and Permanence

Long-Term Reliability The excavation of the hot spot areas and off-site disposal into an

appropriate secure landfill would be a much more reliable remedial action than simply

capping the hot spot areas. Much of the near future work on the PVIC expansion will be

done within and around the hot spot areas. There will be extensive grading, excavation

and other soil invasive activities. If the hot spots are not excavated, there is the

possibility that these activities could inadvertently shift contaminated soil to locations

where significant public and/or worker exposure could occur. In contrast, an off-site

secure landfill would be lined and capped with professional maintenance.

All the technical components for soil excavation, testing, stockpiling and off-site disposal

are reliable proven technologies. It may be preferable to treat the soil on-site prior to off-

SAIC GS-10F-0076J 5^26 Final Feasibility Study
April 15,2002



Final Feasibility Study - Point Vicente Interpretive Center April 2002
Section 5 - Detailed Analysis of Remedial Alternatives

site disposal. Such portable units are readily available and proven reliable at other lead-

contaminated sites. (See Appendix A for a description of soil treatment.) However,

preliminary discussion with vendors indicates that the relatively small soil volumes and

low lead contamination concentrations at this site make on-site treatment not cost

effective.

Since excavation of lead-contaminated soil below the existing PVIC building is not

proposed, a deed restriction would be necessary to inform future operators, owners, etc.

that precautions should be taken if the soil beneath this building is disturbed in the future.

Potential Need for Replacement of the Remedy Since the excavated soil is moved off-

site and replaced with clean soil there is no need to replace the remedy. If in the future an

unexpected new hot spot of soil contamination is discovered on this site, it would require

remediation.

Magnitude of Residual Risk The excavation of identified hot spots alone would not

remove all residual risk. The remaining area of concern outside of the identified hot

spots could contain pockets of lead contamination not discovered during the remedial

investigation. Some contamination may be near the ground surface and represent a

potential risk to the public. Some may be at some depth and exposure could occur to

excavation workers if they are not adequately protected.

5.5.5 Reduction in Toxicity, Mobility and Volume of Contaminants

Toxicity of the lead contamination is not reduced. On-site volume and mobility of the

excavated soil is greatly reduced by transfer of the more contaminated hot spot soil to a

secure off-site landfill.

5.5.6 Short-Term Effectiveness

Potential concerns with excavation, removal, and off-site disposal are associated with

worker safety, short-term impacts, and institutional aspects. Where hazardous lead
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concentrations are present, excavations can pose a risk to worker safety. Short-term

impacts such as fugitive dust emissions and contaminant runoff may also be a concern.

Preventive measures can be designed and constructed to minimize potential effects to

human health and the environment during excavation and transport. Personal protective

equipment would be used to protect workers during the action. Dust control measures

would be employed to prevent fugitive emissions from affecting the surrounding

population and environment. Surface runoff control measures would be used to prevent

contaminant release. Decontamination procedures would be employed to prevent the

spread of contamination beyond site boundaries. Contracting procedures require

remedial contractors to submit for approval a number of plans prior to beginning work

that covers health and safety and environmental protection. The remedial contractor is

required to strictly adhere to the requirements of the approved plans.

Before a vehicle would be allowed to leave the site, it would be rinsed or scrubbed to

remove exterior contaminants. Vehicles would be checked for proper placarding,

cleanliness, tractor-to-trailer hitch, and excess waste levels. Box trailers should be

checked to verify correct liner installation, secured covers, and locked lift gate.

It is estimated that this alternative could be implemented in approximately two months

after mobilization of labor and equipment on-site.

5.5.7 Implementability

This remedial alternative can be easily implemented in terms of labor and equipment.

However, there are various regulatory considerations that must be satisfied which can be

complex. First, the soil that is excavated must be characterized with proper sampling and

analysis (see Appendix A). Depending upon the results of the tests the excavated soil

would be characterized as non-hazardous, hazardous by California standards, or

hazardous by federal RCRA standards. How the soil is classified determines whether it

can remain on-site, can be disposed off-site into a secure Class m landfill, or must go off-

site to a RCRA Class I landfill (see Appendix A for a discussion of disposal options).
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There are at least three secure Class HI landfills available within reasonable driving

distance of the PVIC site. One of these, the Bradley Landfill, is located in Sun Valley,

California, in Los Angeles County. The Bradley Landfill accepted soil originating from

the PVIC site in 1999. There are two Class I landfills in Southern California at

Kettleman Hills in King County and at Buttonwillow in Kern County. Soil from the

PVIC site containing higher concentrations of lead was hauled off-site to the Kettleman

Hills Landfill in 1999.

Potential receiving commercial facilities have sufficient remaining capacity. Sometimes

facilities require that soil samples be submitted to their laboratory prior to shipment.

Tests are conducted to ensure the soil is acceptable. Later, when the loaded trucks arrive

at the facility, the soil is again tested to verify that the contaminants present generally

conform to the soil samples previously submitted. The commercial facilities work

closely with the client to verify that loaded trucks are not turned away.

The transportation of hazardous wastes is regulated by the USDOT, the USEPA, states,

and in some instances, by local ordinances and codes. Applicable USDOT regulations

include:

• Department of Transportation 49 CFR, Parts 172-179;

• Department of Transportation 49 CFR, Part 1387 (46 FR 30974, 47073);

• Department of Transportation DOT-E 8876.

The USEPA regulations under RCRA (40 CFR Parts 262 and 263) adopt USDOT

regulations pertaining to labeling, placarding, packaging, and spill reporting. These

regulations also impose certain additional requirements for compliance with the manifest

system and record keeping. Haul trucks for off-site transport of hazardous waste must be

USDOT-approved and must display the proper USDOT placard. There are no difficulties

identified in obtaining permits or approvals related to implementation of this alternative.

Contaminated soil is transported each day from dozens of sites to commercial disposal

facilities in California. The PVIC site soils are not high risk compared to most such soils.
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The equipment used to implement this alternative is readily available. Standard

construction equipment could be used for all activities. The excavated areas would be

refilled with clean fill that is available from nearby locations. For work on-site, OSHA-

certified personnel must be used.

5.5.8 Cost

Please see previous Section 5.3.8 for a paragraph explaining the general cost limitations.

As detailed in Table B-4 in Appendix B, the estimated cost for Remedial Alternative 4 is

$974,000.

5.5.9 State Acceptance

The State would presumably accept the excavation of the hot spot areas as a legitimate

remediation step. The State might not accept that no remedial action is done in the

remaining area of potential concern around the hot spot areas. This area could have

unidentified pockets of contaminated soil and lead fragments.

5.5.10 Community Acceptance

The community would want assurance that the remaining soil in the area of concern was

safe for public use, e.g., children playing and picnics.

5.6 Alternative No. 5 -Total Excavation of the Hot Spots Area A, Excavation of 1

foot of surface soil in the Potential Area of Concern B followed by capping,

and a Deed Restriction

5.6.1 Description of Alternative 5

Alternative 5 adds capping of the Potential Area of Concern B, described in Alternative

3, to the excavation of the Hot Spots Area A, which was described in previous Section
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5.5.1 for Alternative 4. Additional soil sampling is also proposed to more extensively

identify soil with a lead concentration over 250 mg/kg.

The capping of the Potential Area of Concern B was previously described in Section

5.4.1 for Alternative 3 and is summarized here. The area to be capped is estimated at

67,000 square feet, essentially all of it intended for future landscaping purposes. This

area would first be cleared of vegetation and debris; second, graded to about 1 foot below

finish elevations in the PVIC excavation grading plan; third, the excess soil would be

stockpiled, tested, and removed; and fourth, the top 1 foot would be capped with clean

topsoil and seeded with grass and/or other vegetation.

The soil volume excavated from the top 1 foot of Area B would be about 2,500 cubic

yards, weighing approximately 3,800 tons. It is assumed that half of the Area B soil

(1,900 tons) would be disposed to a Class HI landfill permitted to accept "special wastes",

and that the remaining 1,900 tons would be found clean and remain on-site. Including

the Area A excavation soil, Remedial Alternative 5 would generate an estimated 1,700

tons of soil to a Class I landfill as a California-regulated waste and 3,600 tons of soil to a

Class lit landfill permitted to accept "special wastes." The excavation would be

backfilled with clean soil or gravel.

An additional component of Alternative 5 is more sampling to determine the vertical and

horizontal extent of previously identified hot spots, and to identify other contaminated

areas in the surrounding areas. Intensive sampling at a 20- foot grid interval is proposed.

The remedial contractor will arrange to have the additional sampling and analysis

conducted in the hot spot areas and the area of potential concern to better identify hot

spots and delineate where the soil requiring excavation and management exists on the

site. Additional soil sampling will also be conducted in the alignment of future storm

drain and utilities construction and within the foundation pad footprint of the future PVIC

building expansion. Where "hits" of soil contamination exceeding the action limit of 250

mg/kg are found, the soil will be excavated and properly managed by the remedial

contractor during remediation. The remedial contractor will also provide post
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remediation sampling of the soil excavated by the City contractor building the future

storm drains, utilities, and building foundation pad for the PVIC expansion. Soil found

over the action limit of 250 mg/kg will be the responsibility of the remedial contractor.

5.6.2 Overall Protection of Human Health and the Environment

Remedial Alternative 5 is the most protective of the remedial alternatives evaluated. All

of the identified Hot Spots Area A soil would be removed to secure off-site landfills. The

upper one foot of Potential Area of Concern B would be excavated and further tested for

lead content. A clean soil cap would replace the excavated soil. If testing or visual

evidence indicated a pocket of high lead contamination in Area B prior to capping, that

pocket would be further excavated and backfilled with clean soil. The human health risk

from all identified source areas would be mitigated and the possibility of finding isolated

contamination at depths elsewhere greatly reduced by the additional sampling. However,

since contaminated soil could remain beneath the existing PVIC building it would still be

necessary to have a deed restriction requiring that soil tests be done, and if necessary,

worker protection precautions be taken during future deep excavations.

5.6.3 Compliance with ARARs and TBCs

This remedial alternative would meet identified location- and action-specific and health

risk-based ARARs and the chemical-specific ARARs for identified lead contamination

on-site. It would also best satisfy the City's TBC to remove bullets and bullet fragments.

In better defining the hot spots and screening for additional hot spots, this alternative

would provide the highest degree of confidence that soil above 250 mg/kg would not

remain onsite, and would thus most meet the City's concern (TBC) that soil which would

present a health risk, i.e., soil with a lead concentration above 250 mg/kg, is removed

from the site to the greatest extent possible.
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5.6.4 Long-Term Effectiveness and Permanence

See previous Section 5.5.4 for a discussion of excavation of the hot spot areas. See

previous Section 5.4.4 for a discussion of capping the Potential Area of Concern B with 1

foot of clean topsoil cover.

hi summary, the excavation of the hot spot soil would greatly reduce the volume and

mass of lead contamination in the on-site PVIC soil. The likelihood of future public

contact with lead-contaminated soil in the excavated hot spot areas would essentially be

eliminated. The additional intensive sampling proposed would further define the vertical

extent of contamination and also identify hot spots that may exist in addition to those

already detected in the remedial investigation. Although this additional sampling will

provide confidence that most, if not all, hot spots have been detected, it would be prudent

to warn future workers to take appropriate precautions during future deep soil invasive

activities. A deed restriction would be necessary for the soil remaining beneath the

existing PVIC building.

The capping of the Potential Area of Concern B with 1 foot of clean topsoil would cover

any lead bullets and bullet fragments present, thus preventing their accidental ingestion

by small children. The clean soil cap would be a reliable barrier as long as it is properly

monitored and maintained.

Removing hot spot soil plus the upper 1 foot of the remaining area of potential concern

and replacing the excavated soil with clean topsoil would remove all the identified

potential risk to human health from lead-contaminated soil. The residual slight risk

remaining could be to future excavation workers and could be prevented with proper

worker safety precautions.

Removing soil identified over the action limit of 250 mg/kg from the future PVIC

expansion building foundation footprint and the alignments of the storm drains and

utilities will provide further assurance that the planned PVIC expansion construction will
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not be hindered by encountering unacceptable total lead concentrations in future

excavated soil.

5.6.5 Reduction of Toxicity, Mobility and Volume of Contaminants

Toxicity of the lead contamination is not reduced. Excavation of the soil from the Hot

Spots Area A and top soil layer of the Potential Area of Concern B, followed by the off-

site removal of that soil to a secure permitted landfill, greatly reduces the volume of on-

site contamination and its mobility.

It is estimated that this alternative could be implemented in approximately two months

after mobilization of labor and equipment on-site.

5.6.6 Short-Term Effectiveness

See discussion of potential concerns with excavation, removal and off-site disposal that

was presented in previous Section 5.5.6 for hot spot soil. The same considerations also

generally apply to the upper layer of soil removed from the Potential Area of Concern B.

Although Area B soil has much lower average lead concentrations than the hot spot soils,

some pockets of higher concentrations maybe encountered.

5.6.7 Implementability

See discussion of hot spot removal implementability in previous Section 5.5.6. All of the

same considerations also apply to the excavation of the top layer of the Potential Area of

Concern B and subsequent soil management. It is presumed that the majority of the soil

in the top layer will be non-hazardous by the California Title 22 STLC testing procedure

and can be disposed to a nearby Class EH secure landfill with no prior treatment.
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5.6.8 Cost

Please see previous Section 5.3.8 for a paragraph explaining the general cost limitations.

As detailed in Table B-5 in Appendix B, the estimated cost for Remedial Alternative 5 is

$1,430,000.

5.6.9 State Acceptance

The State would accept the excavation of the identified hot spot areas as a legitimate

remediation step and the additional confidence provided by the intensive sampling that

any previously undefined hot spots would have been identified and removed. The

addition of a clean topsoil cap over the remainder of the potential area of concern would

further promote State acceptance. The reader should keep in mind that the total lead

concentrations in the surface soil samples taken in the remainder of the potential area of

concern were all well under the minimum concentrations of potential human health risk

(see Risk Assessment in Appendix C).

5.6.10 Community Acceptance

Since this alternative provides maximum protection to public health, it was anticipated

that the community would favor it over other alternatives. This expectation was met by

the unanimous support of this alternative expressed by the public during the public

review period.

SAIC GS-10F-0076J 5-35 Final Feasibility Study
April 15,2002



0!
rt>a
§
ON
CD



Final Feasibility Study - Point Vicente Interpretive Center April 2002
Section 6 - Comparative Analysis of the Remedial Alternatives

6.0 COMPARATIVE ANALYSIS OF THE REMEDIAL ALTERNATIVES

This section summarizes the five remedial alternatives developed for the PVIC site

shown in Table 6-1. Sections 6.1 through 6.9 provide summary comparisons among the

remedial alternatives for each of the evaluation criteria.

6.1 Comparison of Overall Protection of Human Health and the Environment

A Human Health Risk Assessment is found in Appendix C, and an Ecological Risk

Assessment is found in Appendix D. There is no significant ecological risk identified.

Nor is there any risk to groundwater anticipated since there is no groundwater resource

beneath the site. Surface water is also not a risk since surface water runoff is directly into

the ocean through a rocky area not used by the public for recreation. Dissolved lead in

surface water is insignificant. The only potential risk at this site is to human health as a

result of exposure to on-site lead-contaminated soil, either through ingestion or

inhalation.

Considering Remedial Alternative 1, the no action alternative: the site is not heavily

contaminated, but there are several possible scenarios where a human health risk might

exist if there were no site remediation action. These scenarios include:

1. Prolonged full-time adult worker exposure to soil with lead concentration in soil

over 1,000 mg/kg, such as a full-time landscape worker PVIC employee.

2. Frequent recreational small child visitor (30 visits per year) who plays in and

ingests dirt with lead concentrations over 1000 mg/kg, plus an unqualified

possible risk from a small child ingesting lead bullet fragments. There is no

record of such occurrences during the 15 years PVIC was open to the public.

3. If PVIC land is sold in the future for residential construction, there would be a

potential health risk to a small child resident from playing in and ingesting soil

with lead concentrations over about 250 mg/kg, and other receptors. In addition,

there would be an unquantifiable possible risk to a small child from ingesting lead

fragments.
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Table 6-1. Summary Descriptions of Remedial Alternatives (RAs) for the PVIC Site

RA
Number

1

2

3

Summary Description of Remedial Alternatives

No Action. Fencing, warning signs, use restrictions, deed restrictions and other passive measures to prevent use of the
property for activities that could endanger public health and the environment.

Excavation of 1 foot of Surface Soil and Capping of Hot Spot Areas A, and deed restriction. The five identified
hot spots have a total estimated surface area of 30,000 square feet. The top 1 foot of soil (approximately 1,110 cubic
yards, weighing 1,700 tons) would be excavated and replaced with clean soil (beneath future landscaping) or gravel
(beneath future buildings, patios, asphalt and other structures). It is assumed that half of the excavated soil would be
disposed to an off-site Class I landfill as a California-regulated hazardous waste and the remainder disposed to an off-
site Class III landfill permitted to accept "special wastes." A deed restriction would stipulate that lead-contaminated
soil remained and precautions should be taken to protect workers if future ground invasive actions are done, e.g.,
digging trenches. Excavations would be filled with clean soil or gravel.

Excavation of 1 foot of Surface Soil and Capping of identified Hot Spot Areas A and Potential Area of Concern
B, plus a deed restriction. This RA is the same as RA 2 above except that Area B soil of approximately 67,000
square feet surrounding the hot spots would also be excavated to 1-foot depth and capped with clean soil. The
estimated soil volume would be approximately 2,500 cubic yards weighing approximately 3,800 tons. It is assumed
that half (1,900 tons) of Area B soil would be disposed to a Class III landfill permitted to accept "special wastes" and
the remaining 1,900 tons to be found clean and to remain on-site. Given the above assumptions, including the Area A
cap excavation soil, this RA would generate 850 tons of soil for disposal to a Class I landfill and 2,750 tons of soil to a
Class HI landfill permitted to accept "special wastes." Excavations would be filled with clean soil or gravel.
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Total Excavation of Hot Spots Area A and a deed restriction. This RA is the same as previous RA-2 except that the
hot spots would be excavated down to the areal extent and depth of lead-contaminated soil, not just capped with 1 foot
of soil. The RI Report roughly estimated that the depth of contaminated soil varied between 1 foot and 4 feet depth in
Area A with 2 feet depth being about average. With approximately a 30,000 square foot surface area and an average 2-
foot depth the Hot Spots Area A would generate about 2,220 cubic yards of excavated soil, weighing 3,400 tons. It is
assumed that half of the excavated soil (1,700 tons) would be disposed to an off-site Class I landfill as a California-
regulated non-RCRA hazardous waste and the remaining 1,700 tons disposed to an off-site Class III landfill permitted
to accept "special wastes." The actual limits of excavation will be determined by field confirmation sampling and
actual soil volumes may vary significantly from the estimates above. Excavations would be backfilled with clean soil
or gravel.

Total Excavation of Hot Spot Areas A, and excavation of the upper 1 foot of soil and capping of Potential Area
of Concern B, plus a deed restriction. This RA is the same as previous RA-4 except that Area B soil of
approximately 67,000 square feet surrounding the hot spots would also be excavated to 1-foot depth and capped with
clean soil. The estimated additional soil volume would be approximately 2,500 cubic yards, weighing approximately
3,800 tons. It is assumed that half (1,900 tons) of Area B soil would be disposed to a Class III landfill permitted to
accept "special wastes" and the remaining 1,900 tons to be found clean and remain on-site. Including the Area A
excavation soil, RA-5 would generate an estimated 1,700 tons of soil to be disposed to a Class I landfill as a California-
regulated waste and 3,600 tons of soil to be disposed to a Class III landfill permitted to accept "special wastes."
Excavation would be backfilled with clean soil or gravel. This alternative also includes additional sampling to better
define the vertical and horizontal extent of contamination and provide a high degree of confidence that pockets of lead
-contaminated soil, in addition to the hot spots identified in the RI, are discovered. Post remediation monitoring of soil
excavated during the City's construction work will also be provided.
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Remedial Alternative 1, the no action alternative, would not remove any of the above

potential human health risks, but would seek to prevent human exposure by land use

restrictions and deed restrictions. The land use restrictions would prevent public use of

the site lead-contaminated areas for present recreational use and future residential use.

Remedial Alternative 2, capping of just the hot spots with a 1-foot clean soil cap, would

be a good first step because the Remedial Investigation found that much of the identified

lead contamination occurred in the upper 1 foot of the hot spot soil. However, all of the

above potential human health risks would still exist. The remaining hot spot soil could be

excavated in the future, exposing human receptors. Potential Area of Concern B would

be uncapped and a potential exposure pathway for lead fragments and/or unidentified

pockets of lead-contaminated soil.

Remedial Alternative 3, capping of both the Hot Spots Area A and the surrounding

Potential Area of Concern B, would address the major concerns of health risk from

exposure to bullet fragments and pockets of lead contamination in the upper soil

throughout Areas A and B. During the time period that the PVIC exists, recreational

visitor children would be protected against exposures. However, since contaminated hot

spot soil would still exist beneath the clean soil cap, some risk would remain to the

hypothetical PVTC landscape worker and to the hypothetical future residential child.

Remedial Alternative 4, total excavation of the identified hot spots, which would

excavate contaminated soil in the Hot Spots Area A only, would remove the health risk

from that soil to workers digging in that area and the hypothetical possibility the soil

would show up again in a residential yard in the future. This remedial alternative would

not cap soil in the Potential Area of Concern B, leaving a possible exposure pathway for

lead fragments and unidentified pockets of lead-contaminated soil. However, as

previously stated, no soil contamination has been identified in Area B to date.

Remedial Alternative 5 is the most protective of the remedial alternatives evaluated. All

of the identified Hot Spots Area A soil would be removed to secure off-site landfills. The
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upper 1 foot of Potential Area of Concern B soil would be excavated and further tested

for lead content. A clean soil cap would replace the excavated soil. If testing or visual

evidence indicates a pocket of high lead contamination in Area B, that pocket would be

further excavated. Identified hot spots in areas of future PVIC expansion excavations

would be removed prior to future city construction. The human health risk from all

identified source areas would be mitigated. However, since contaminated soil could

remain beneath the existing PVIC building it would still be necessary to have a deed

restriction requiring that soil tests be done and, if necessary, worker protective

precautions be taken during future deep excavation.

6.2 Compliance with ARARs and TBCs

Except for RA No. 1, no action, all of the evaluated remedial alternatives can comply

with the potential location-specific, action-specific ARARs. All of the evaluated

remedial alternatives except no action can comply with the identified chemical-specific

ARARs for lead-contaminated soil and meet the health-based remedial goals. With

respect to the City's TBC to remove bullets and bullet fragments from the soil and

identify and remove pockets of lead-contaminated soil, this is satisfied to the greatest

extent by RA No. 5, to lesser extents by RAs No. 2, 3, and 4, and not at all by RA No. 1.

6.3 Long Term Effectiveness and Permanence

Remedial Alternative 1, no action, is the least effective alternative.

Remedial Alternative 2, which excavates only the top 1 foot of the identified hot spot

areas, is the least effective of the active remedial alternatives.

Remedial Alternative 3, which excavates the upper 1 foot of soil from the entire area of

potential concern and replaces it with clean soil, would be effective in protection of the

public using the site during the foreseeable future for recreational purposes. It is less

effective and permanent than Remedial Alternative 5 over the long term because some
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identified hot spot soil remains that could be exposed during future site uses or

excavation activities.

Remedial Alternative 4, which entirely excavates the identified hot spot areas, would be

the is the second most effective remedial action in terms of removing the most mass of

lead contamination in the least amount of soil. The removal from the site would be

permanent. The remaining Potential Area of Concern B would remain as a possible

source of future lead contamination, though none was identified in the Remedial

Investigation.

Remedial Alternative 5, which entirely excavates the identified hot spots and the upper

1 foot of soil in the remaining area of potential concern provides the most long-term

effectiveness and permanence. The contaminated soil hauled off-site would go to a

permitted, secure landfill. This remedial alternative would remove the most soil and lead

contamination mass from the site.

6.4 Reduction in Toxicity, Mobility, and Volume of Contaminants

Since lead is a basic element it is not possible to reduce its toxicity. All of the active

remedial alternatives, i.e., 2 through 5, would remove some volume of contaminated soil

from the site to an off-site secure landfill, so the on-site volume would be reduced

accordingly, though the actual volume would not be. Estimated volumes of soil removed

from the site are:

Remedial Alternative No. 1 - None

Remedial Alternative No. 2 - 1,700 tons

Remedial Alternative No. 3 - 3,600 tons

Remedial Alternative No. 4 - 3,400 tons

Remedial Alternative No. 5 - 5,300 tons

As the potential mobility of the lead in the removed soil would be much less in an off-site

secure landfill than it is in the site soil, the excavated soil volumes listed above would be
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less mobile. On-site, any contaminated soil that was capped would be much less exposed

to wind and surface water erosion and therefore less mobile. Remedial Alternative 3 and

Remedial Alternative 5 cap the entire area of potential concern (approximately 100,000

square feet) and Remedial Alternative 2 and Remedial Alternative 4 cap or remove just

the identified hot spot areas (approximately 30,000 square feet). Remedial Alternative 1

would not reduce mobility.

6.5 Short Term Effectiveness

All of the active Remedial Alternatives involve soil excavation, stockpiling and hauling

off-site. Protection of workers and the surrounding community during implementation

can be readily achieved by standard procedures of monitoring, dust control, and worker

safety protection. Haul truck traffic on the route from the site to the disposal site(s) will

be increased for a short period during remediation activities. The trucks will be sealed

and dirt from the site washed off the truck tires before they leave the site. The on-site

time of implementation for Remedial Alternatives 2 and 4 is about 6 weeks and for

Remedial Alternatives 3 and 5 is about 8 weeks. For Alternative 5, the remedial

contractor would provide continuing on-site presence for approximately 6 more weeks

while the City constructs PVIC expansion pipelines and building foundations. Of course,

more months of preliminary work would be required to obtain subcontractors, permits,

approvals, etc., prior to entering the field.

6.6 Implementability

The equipment and labor required for the remedial alternatives is readily available. Off-

site secure landfill disposal facilities exist with sufficient capacity. Permits, which are

the responsibility of the remedial contractor, should be obtainable without undue

difficulty since the lead-contaminated soil at this site does not pose a significant risk to

workers or the community.
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6.7 Cost

The PVIC site cost estimates for the remedial alternatives are primarily driven by the

volume and extent of lead-contaminated soil, plus the level of contamination. Because

these factors are not yet accurately determined, the cost estimates provided are primarily

intended for comparative purposes, and eventual final costs will vary, perhaps

significantly, from these feasibility study estimates.

All the remedial alternative costs shown below include a 10 percent contractor profit and

10 percent contractor overhead. They also include a 20 percent bid contingency and a 20

percent scope contingency.

Remedial Alternative No. 1 - Negligible

Remedial Alternative No. 2 - $687,000

Remedial Alternative No. 3 - $1,121,000

Remedial Alternative No. 4 - $974,000

Remedial Alternative No. 5 - $1,430,000

6.8 State Acceptance

The State will not accept "no action" or the continued presence of near surface soils

above acceptable human health risk levels. Other requirements are subject to future

discussion.

6.9 Community Acceptance

The community is eager for a reopening of this valuable facility and wants it to be safe

from health risks. No other acceptance conditions were brought forward during the Draft

Final Feasibility Study review period.
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A-l Excavation Description

Excavation is a remediation method of removing contaminated surface and subsurface soil.

Excavation is a standard construction practice, and equipment and construction methods

appropriate to the excavation and handling of contaminated materials are readily available.

Typical excavation equipment includes bulldozers, scrapers, excavators, track loaders, and

wheel loaders, all of which are available in a wide variety of sizes. The size and type of

equipment chosen by the contractor depends on such site-specific factors as site and material

characteristics, excavation dimensions, desired project duration, degree of excavation

accuracy required, and haul distance. Excavation is one of the most effective means of site

remediation since it involves the physical removal of contaminated materials.

The excavation of soil at the PVIC site is anticipated to be of four types, as described in the

following paragraphs.

Excavation of hot spot soil would involve the digging of a pit to the estimated outside

dimensions and depth of the contaminated soil. Prior to beginning excavation it is

recommended that additional sampling be conducted at each identified hot spot location to

more accurately define the hot spot boundaries. At the time of this Feasibility Study (FS)

report preparation the actual size of the hot spots was only crudely estimated on the basis of a

few samples. After excavation has begun it is common practice to excavate in lifts, e.g., a

foot or two at a time, in order to perform intermediate sampling to determine the depth of the

contamination. At the conclusion of excavation it is common practice to do additional

sampling of the excavation bottom and sides to confirm that lead concentrations in the

remaining soil are below the cleanup threshold of 250 mg/kg levels. Since lead

contamination in the soil at the PVIC site is very uneven it is recommended that the

confirmation sampling be extended several feet beyond the excavation sides.

The equipment used for hot spot excavation is at the discretion of the construction contractor.

For cost estimating purposes in this FS document it is assumed that a track loader or wheel

loader is used depending upon the evenness of the terrain. The track loader is more suitable
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for uneven terrain and the wheel loader is more efficient on relatively flat smooth surfaces.

Either unit is appropriate for relatively shallow excavations such as those anticipated at the

PVIC site. The contractor considers many factors in choosing excavation equipment

including excavation size, distance to the stockpile site, total dirt quantities anticipated,

schedule to do the work, etc. It is beyond the scope of an FS to make such a precise

evaluation.

After the excavation is completed and confirmation sampling done, it is assumed that the

excavation is filled with clean fill and the fill dirt compacted.

Excavation of capping soil would involve removing a top layer of existing soil (1 foot for the

purpose of this FS). Prior to the removal, the existing soil would be graded to the

approximate elevations required by the PVIC Expansion Plan. The USAGE remedial

contractor, the City of Rancho Palos Verdes contractor, and the PVIC expansion design

engineering firm could meet and plan the grading project. The excavation of soil required to

make room for the cap would be done in one lift of 1 foot. The soil removed would be

properly stockpiled in the parking lot area and tested there. After excavation of the 1-foot

topsoil layer, a visual inspection of the native soil surface could be made to look for any

areas of bullets and/or bullet fragment contamination. If such were found, further excavation

to remove them would be done. The cap of clean topsoil would then be placed and

compacted over the native soil.

Again, the selection of equipment is the contractor's option, but for FS purposes it is

assumed that a bulldozer is used for the grading of existing soil and the placement of the

imported topsoil.

Excavation of pipe trenching soil is the third type of excavation anticipated. This type of

excavation is usually done with an excavator or trenching machine. The unit digs the trench

to the desired width and depth required to properly accommodate the pipe being installed.
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The excavated soil is stockpiled next to the trench or loaded into a truck to be stockpiled

elsewhere.

Excavation of building foundation soil is the fourth type of excavation anticipated. This

work would be done to remove identified soil above the lead action level (250 mg/kg) from

the footprint of the future foundation for the PVIC expansion building. Building foundation

soil has special requirements for characteristics and compaction. Therefore, the remedial

contractor should coordinate excavation and replacement of soil in this area with the City of

Rancho Palos Verdes Public Works Department.

At the time of this writing (April 2002) the City of Rancho Palos Verdes and the Corps of

Engineers have negotiated an agreement as to the testing and management of excavated soil

that results from construction of the building foundation and pipelines planned for the PVTC

expansion. The agreement provides for the remedial contractor to extensively sample the

future foundation and pipeline areas, remove all identified soil contaminated above the action

limit before the City contractor comes on-site, remain on-site when the City contractor does

excavation, sample the excavated soil for unacceptable lead contamination remaining (if

any), and properly manage and dispose of such soil. The agreement is intended to protect the

City from future shutdowns of work on the PVIC expansion due to encountering

unacceptable levels of lead contamination.

Several general topics are applicable to excavation. First, excavation creates dust in the air

and on surfaces (skin, clothing, etc.). The lead contamination levels at this site are low and

the health risks to adults are low (see Appendix C, Risk Assessment). Nevertheless, air

monitoring plans and safety procedures are necessary to ensure the safety of workers, the

public and the environment during excavation. The remedial contractor must provide health

and safety plans acceptable to the responsible regulatory agencies. In addition, pursuant to

current OSHA requirements, excavations greater than 5-feet deep should be protected against

cave-in. This is normally accomplished either by installing sheeting or by sloping the

excavation walls.
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Finally soil in the ground is termed in-situ soil (or "bank" soil by dirt contractors), and for

this FS, it is assumed to weigh approximately 3000 pounds per cubic yard (1.5 tons per cubic

yard). When soil is excavated it is termed ex-situ (or "loose" soil by dirt contractors) and it

is less dense than in-situ soil. For this FS, ex-situ soil is assumed to weigh 2600 pounds per

cubic yard (1.3 tons per cubic yard).

Upon completion of excavation activities, the excavation perimeters can be surveyed and a

map generated outlining the excavations, based on the survey points. This map could be

referenced in the future by interested parties to determine the limits of the excavations.

At least 48 hours prior to initiation of excavation activities, all relevant regulatory agencies

and interested parties should be contacted, including the Department of Toxic Substance

Control (DTSC), the City of Rancho Palos Verdes, and the Army Corps of Engineers. A

notice of the remedial actions at PVIC will be published in a local newspaper and will be

mailed to the community (DTSC mailing list) at least a week in advance.

All contractors working on-site must demonstrate that each individual is OSHA-trained to

work with hazardous materials/waste, in compliance with CAL-OSHA 5192, Federal 29 CFR

1910.120, and CFR 265.16. A site-specific health and safety plan, prepared prior to initiation

of field activities, must be reviewed by all on-site workers prior to excavation activities. The

health and safety plan outlines the potential subsurface contaminants (i.e., lead), potential

exposure pathways (i.e., inhalation and ingestion), and safety procedures to prevent exposure.

A designated health and safety officer should ensure that each worker has reviewed and

signed the plan prior to initiation of remediation activities.

The safety level will be affected by the concentration of lead contamination present and the

potential exposure of the worker. Safety level refers to those levels as required by OSHA in

29 CFR Part 1910. The four levels are designated as A, B, C, and D; where "A" is the most

protective and "D" is the least protective. A safety level of E is also included to simulate
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normal construction "no hazard" conditions as prescribed by the EPA. For FS purposes it is

assumed that the "D" safety level will be in effect for almost all site activities, with the on-

site workers having the ability to go to the "C" level if necessary.

The reader should note that the excavated soil volumes estimated for various remedial

alternatives in this FS document are very approximate based on the Remedial Investigation

Report. The history of this site (see Previous Section 1.7) indicates that; first, the lead

contamination was located in random locations in the original rifle range soil barrier wall,

and; second, when the soil barrier wall (bullet stop) was taken down the soil in the wall was

used for fill in the PVIC area in an unknown sequence. Finally, the Remedial Investigation

took mostly surface soil samples on a grid pattern from 20 up to 50 feet apart. During the

actual remedial action, future sampling may require the excavation of far more volumes of

soil than estimated at the writing of this report.

A-2 Stockpiling and Sampling Description

hi general, it is anticipated that excavated soil will be moved from the excavations to a

stockpile area for segregation and further sampling, if necessary. It is the remedial

contractor's responsibility to properly locate, protect and construct the soil stockpiles.

However, for FS description purposes a possible stockpiling scenario is described below.

The existing asphalt paved parking lot, located closest to the PVIC building, would be used

for stockpiling of soil. The paved surface would reduce the potential for leaching of soluble

lead from the stockpiles into underlying subsurface soils. Prior to soil placement, Visqueen

plastic would be spread on the pavement to further reduce the potential for soluble lead to

leach from the spoil pile. The tops of the piles would be flattened to allow easier access and

a more statistical approach for sampling. At the end of each working day, and upon

completion of excavation activities, the piles would be covered with Visqueen plastic. A

temporary continuous barrier wall of impermeable Visqueen plastic would also be

constructed around the perimeter of each pile to prevent soil erosion and sedimentation of

potentially lead-contaminated soil. The piles would remain protected in place from wind and
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rainfall erosion while appropriate soil characterization and profiling is completed to

determine to which, if any, waste disposal facilities the soil would be sent.

Soil would be segregated into hazardous and non-hazardous piles, based on the results of

prior site assessment data, excavation verification sampling, and stockpile sampling. The

number of stockpile samples collected would be based on Chapter 9 of EPA SW 846 - Test

Methods for Evaluating Solid Waste, Volume II: Field Manual, Physical/Chemical Methods

(1986). Using the Simple Random Sampling method, the minimum number of samples

required to generate a sufficiently precise estimate of the true mean concentration of lead

waste in soil can be generated. This method considers the existing site assessment data in

determining how many additional samples must be collected for sufficient waste

characterization. For example, assuming the upper 1 foot of soil was excavated across the

entire Potential Area of Concern B/Hot Spots Area A (and stockpiled in a 3,700 cubic yard

spoil pile), a minimum of 37 additional samples (or one sample per 100 cubic yards) would

be required to sufficiently characterize the soil. Because there are less existing site

assessment samples from a depth of 1.0 to 2.5 feet, the number of samples required to

characterize excavated soil across the entire Potential Area of Concern from this depth

(assuming no confirmation samples had been taken) would be 155 samples (or one sample

per 36 cubic yards, for a total of 5,555 cubic yards). However, as verification samples were

collected from the base of the excavations, these samples could be used to further

characterize the soil, thus reducing the amount of additional samples required for stockpile

characterization and disposal. For FS cost estimating purposes, sampling frequency is

assumed to be one sample every 20 to 25 tons of soil excavated.

Verification soil samples would be collected by hand (grab samples) in brass sleeves. The

sleeve ends would be sealed with plastic end caps and Teflon tape, labeled with sample-point

identification, stored in an ice chest at a maximum temperature of 4° C, and recorded on a

chain-of-custody. An on-site mobile laboratory could possibly be used to hasten turn-around

time of verification sample analysis. Such a quick turn-around time would allow expedited

identification of areas requiring additional excavation, thus reducing down-time and
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additional mobilization/demobilization time required for equipment and crew. Verification

samples would be collected on a maximum spacing of approximately 20 feet, or less if

required, to delineate more confined areas of elevated lead concentrations. In areas where

verification samples are in excess of target lead concentrations, additional excavation and

sampling would be completed until lead concentrations are less. Sample locations would be

mapped, using nearby stationary objects, such as the existing PVIC building, as a reference

point.

Quality control samples would also be analyzed during excavation and stockpiling activities.

One duplicate soil sample would be collected for every 10 verification samples and similarly

analyzed for total lead.
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A-3 Disposal of Excavated Soil Description

Excavated soil maybe disposed in several ways depending upon the total concentration and

solubility of the lead contamination contained in the soil. There are four possible

classifications for the soil as follows:

1. Soil is not a hazardous waste.

2. Soil is not a hazardous waste, but is a regulated material. This soil can go to

a secure Class HI landfill that is permitted to accept this "special waste." If

no such landfill is available the soil must go to a Class I landfill.

3. Soil is a California, but not a RCRA, hazardous waste. The California test

for lead contamination is much more stringent than the federal RCRA test.

This soil must be disposed to a Class I landfill as a California hazardous

waste.

4. Soil is a RCRA hazardous waste. The RCRA test for lead contamination is

much less stringent than the California test so a soil that fails the RCRA test

is much more contaminated than soil that fails the California tests and must

be disposed to a Class I landfill.

Figure A-l is a decision tree diagram which guides the reader through the soil classification

process. There are three laboratory tests that are used to classify excavated lead-

contaminated soil for disposal purposes as follows:

1. Total lead concentration by EPA Method 6010 (or 6020).

2. California Title 22 WET (Waste Extraction Test) STLC (California Solubility

Test) procedure for soluble lead.

3. RCRA toxiciry characteristic leaching procedure (TCLP) protocol for soluble

lead.

The solubility tests, STLC and TCLP, are intended primarily to protect groundwater quality

from dissolved lead contamination. The California Solubility Test (STLC) procedure uses a

much stronger acid so it solubilizes much more lead from a given sample than does the
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RCRA solubility (TCLP) procedure, which uses a weak acid. The total lead concentration

test (TCLP) is intended primarily to protect human health should the soil be ingested.

None of these laboratory tests measure the presence of whole bullets and/or large bullet

fragments in the soil. Such large objects are sieved out in the laboratory procedure. At

previous California rifle range projects (Fort Ord, INS, Chula Vista), it was reported that the

soil was visually inspected for bullets and large fragments.

The classification of the excavated soil is important in estimating the cost of off-site disposal.

There are two Class I disposal sites in California; one at Kettleman Hills and one at

Buttonwillow. These Class I sites charge about twice as much to dispose of a RCRA

hazardous waste than a California-regulated hazardous waste. For a "special waste" e.g., soil

that is not a hazardous waste (See Figure A-l), the disposal costs are least. Disposal costs

include hauling costs, sampling/laboratory costs, and special fees imposed by State and local

governmental agencies.

For most of the remedial alternatives evaluated in this FS, the cost of disposing of excavated

soil is the major cost item. The cost of disposal depends upon the volume of excavated soil

in each degree of hazard classification. For both cost components we have only very rough

volume (tonnage) estimates based on the Remedial Investigation results. Therefore, all

estimated costs in this FS that are a function of excavated soil volume, weight, and hazard

classification are extremely preliminary and subject to major change when the remedial

action activity occurs.
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Figure A-1
Decision Tree for Disposal of Excavated Soil Which May Be

Contaminated With Lead

No

Is the STLC >
5 mg/L?

Yes

Soil is CA Non-
RCRA Hazardous
Waste

Is the TCLP >
5 mg/L?

No
Yes

Yes

Is Total Lead >

350 ppm? No

Dispose to
Class I
Landfill

Soil is RCRA
Hazardous Waste

Is the TCLP >
5 mg/L?

Yes

No Soil is not Hazardous
Waste and may be

used on-site

Is Total Lead >

1000 ppm?

Yes

Yes

No

Soil is a Hazardous
Waste; dispose to a

Class I Landfill

Is the TCLP >
5 mg/L?

No

Soil is not a hazardous waste but is a regulated material.
Dispose to a Class I Landfill unless exempted. * Manifest
and registered hauler not required.

Section 25157.8 CA H&SC (a) (2)
Is there a variance to permit the
excavated soil to be classified and
managed as a special waste and
disposed to a Class III Landfill?
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On-site Chemical Fixation Treatment

Equipment that has been used at other lead-contaminated sites to treat excavated soil with

Portland cement and/or other additives is available. The treatment, known as chemical

fixation, makes the lead in the soil less soluble. As shown on previous Figure A-l, if the soil

fails the STLC (California WET test) by exceeding acid solubility lead of 5 mg/L, it is

deemed a California non-RCRA hazardous waste and must be disposed to a Class I

hazardous waste landfill. However, if the soil passes the STLC test, then other disposal

options are possible. Depending upon the total lead content, some of these options are less

expensive than disposal to a Class I disposal site. See Figure A-l.

For this reason, it may be cost effective to mobilize on-site a chemical fixation processing

unit to treat the excavated soil prior to hauling it off-site for disposal. Experienced

remediation contractors and vendors of the processing equipment are knowledgeable in

evaluating whether on-site chemical fixation would decrease costs for a specific site

situation, depending upon soil volume, soil lead concentration, type of soil, proximity of

neighbors, road accessibility for large equipment units, and others. As a "rule of thumb,"

contractors advise that treatment of over 5,000 tons of soil is required to offset the cost of

mobilizing the equipment to the site and cost of processing. At PVIC, it is not anticipated

that there will be nearly that much soil which would be categorized hazardous unless treated.

Therefore, on-site treatment has not been included as an option in the cost estimates.

However, as previously stated, the actual volumes of soil and contamination levels maybe

significantly higher than estimated in this Feasibility Study. If so, the remedial contractor

may consider on-site chemical fixation to reduce disposal costs. The equipment is

transported on flat bed trucks and could be located on the PVIC parking lot. The major units

are preliminary screening, a pug mill to mix the additives with the soil, conveyor belt to

move the soil between units, material hoppers, and a control booth.
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APPENDIX B

DETAILED COST ESTIMATES

FOR REMEDIAL ALTERNATIVES
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APPENDIX B - COST ESTIMATES

These feasibility study cost estimates were prepared as guidance for remedial alternative

evaluation by using information available at the time of the estimate (first quarter of

2002). Table B-l is a summary of the capital costs of the five remedial alternatives. This

table shows an estimated construction cost for each alternative and a bid and scope

contingency. These contingencies are further explained later in this narrative.

The final costs of a remedial alternative will depend on the following:

• Labor and material costs, site conditions, productivity, and competitive market

conditions at the time of implementation.

• The final project scope and final project schedule, and the firm selected for final

engineering design.

As a result of these uncertainties, the final remedial alternative costs will vary from the

estimates presented here. Therefore, funding needs must be carefully reviewed prior to

making specific financial decisions or establishing final budgets.

Cost information was derived from vendor estimates, cost guides and other literature, cost

estimates from contractors, and professional judgment, based on previous engineering

experience (Almberg, Dec. 2001; Battelle, Sept. 1997; Heller, Dec. 2001; Means, 2001;

Myers, Dec. 2001; Spala, Dec. 2001). Costs used in later years should be escalated to

account for inflation.

Feasibility study cost estimates are required in the guidance to have a +50/-30 percent

accuracy for an identified scope. Cost estimates prepared at this stage can increase in

magnitude during construction phases, as a result of unpredictable or uncontrollable

scope increases rather than unit cost changes. Scope changes occur because of the

following factors:
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• At the FS stage, the design concept is not developed sufficiently to identify all of

the project components and ancillary costs.

• The special nature of hazardous waste construction eliminates many contractors

from competition and reduces the bidding competitiveness, which increases the

bids.

The major factor in this project is that the cost estimates are primarily driven by the

volume and extent of lead-contaminated soil, plus the level of contamination, which

determines cost of hauling and disposing of the various soil volumes at each level of

contamination. At the PVIC site it is impossible to accurately estimate these important

cost determinators because of the randomness of the lead distribution. The project scope

must be clarified by field confirmation testing during the remedial actions. The +50/-30

percent FS accuracy for an "identified" scope could easily be exceeded for this project.

Bid contingencies may cover unknown costs associated with constructing a given project

scope, such as adverse weather conditions, strikes by material suppliers, geotechnical

unknowns, and unfavorable market conditions for a particular project scope. Because

this project is driven by soil volumes and lead concentration levels, the construction

contract will have to allow for unknowns in the amounts and characteristics of lead

contaminated soil that could be found once fieldwork begins.

SAIC GS-10F-0076J B-2 Final Feasibility Study
April 15,2002



Fin. .asibility Study - Point Vicente Interpretive Center
Appendix B

Apr,, -002

Table B-1

Summary of Estimated Costs for Remedial Alternatives

By C. Schmidt
January 1,2002

Base Year-
Second Quarter, 2002

Remedial Alternative

RA No. 1, No Action, Deed Restriction, Use
Restriction.
RA No. 2, Excavate 1 foot Surface Soil,
Cap Hot Spot Areas A, Deed Restriction.
See Table B-2 for details.
RA No. 3, Excavate 1 foot Surface Soil,
Cap Hot Spot Areas A and Potential Area
of Concern B, Deed Restriction. See Table
B-3 for details.
RA No. 4, Excavate Hot Spots Area A,
Deed Restriction. See Table B-4 for
details.
RA No. 5, Excavate Hot Spot Areas A,
Excavate 1 foot Surface Soil and Cap
Potential Area of Concern B, Deed
Restriction. See Table B-5 for details.

Construction
Cost Estimate $

Negligible

455,000

801,000

696,000

1,030,000

Bid Contingency $

-

91,000

160,000

139,000

200,000

Scope Contingency $

-

91,000

160,000

139,000

200,000

F.S. Cost Estimate $

Negligible

637,000

1,121,000

974,000

1,430,000
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Table B-2

Detailed Capital Cost Estimate for Remedial Alternative No. 2 - Capping Hot Spots Area A, Deed Restriction

By C. Schmidt
Jan. 1,2001

Base Year -
Second Quarter, 2002

Item

1
2

3

4
5

6

7
8
9

10

11

12

13

14

Description

Vendor and subcontractor procurement
Implementation and regulatory plans
Establishment of temporary field
facilities

Establishment of temporary utilities
Mobilize labor to site

Mobilize vehicles, light equipment to site

Mobilize heavy equipment to site
Demobilize above equipment
Survey of areas and elevations

Quantity

1
1

1

1
6

4

4
1

30

Unit

LS.
L.S.

L.S.

L.S.
Ea.

Ea.

Ea.
L.S.
Hrs

Unit Cost
$/Unit

8,000
13,000

9,000

5,000
500

500

2,000
12,000

200
Subtotal Estimated Fixed Costs
Clearing and grubbing including haul
Excavate upper 1-foot layer of Hot
Spots Area A and stockpile soil

Haul and dispose Vz of excavated Hot
Spots Area A soil to Class I Landfill

Haul and dispose Yz of Hot Spots Area
A soil to Class III "Special Waste"
Landfill

Confirmation sampling of excavations
and stockpiled soil

0.7

1,700

850

850

85

Acres

Tons

Tons

Tons

Sam-
ples

8,000

19

102

50

160

Total Cost
$

8,000
13,000

9,000

5,000
3,000

2000

8,000
12,000
6,000
66,000
6,000

32,000

87,000

43,000

14,000

Comment

Selection/Contracting
Submittals to COE, DTSC

Trailers, storage, fencing

Water, electricity, telephone
Six people, 500 miles

Cars, trucks, trailers

Dozers, loader, water truck
Decontaminate as required
Excavations, finish grading

Clear vegetation and debris

Assumes track loader

Assumes that % of all Hot Spots Area A soil is non-
RCRA California hazardous waste

Assumes that 1/z of Hot Spots Area A soil is non-
hazardous special waste

Assumes approximately one sample every 20 tons
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(Table B-2 Continued)

15

16

17
18
19

20

21
22

23
24

25

Imported top-soil to replace excavated
soil hauled off-site
Grading and compaction of replacement
soil
Utility costs
Project Manager labor
Senior Civil Engineer
Sr. Chemist
Staff Engineer/Geologist
Health and Safety Manager
Technicians
Environmental Monitoring
Reseeding, fertilizing landscape area

1,700

1,700

2
200
200
150
150
150
280

1.4
0.7

Tons

Tons

Months
Hrs
Mrs
Hrs
Hrs
Hrs
Hrs

Months
Acres

20

5

2,000
65
60
60
50
60
40

6,000
15,000

Subtotal Fixed and Construction Costs
Contractor Overhead 10%
Subtotal
Contractor Profit 10%
Total Estimated Construction Cost
Based on Assumed Soil Volumes and Characteristics
Bid Contingency 20%
Scope Contingency 20%
Total Estimated Capital Cost

34,000

9,000

4,000
13,000
12,000
9,000
8,000
9,000
11,000
8,000
11,000

376,000
38,000

414,000
41,000
455,000

91,000
91,000

637,000

Assumes equal soil weights for excavated and imported
soil
Grade to approximately finish elevation of PVIC
expansion grading plan

Air quality within work areas and at site boundaries
Coordinate with PVIC expansion Architect
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Table B-3
Detailed Capital Cost Estimate for Remedial Alternative No. 3 - Capping Hot Spots Area A,

Capping Potential Area of Concern B, Deed Restriction

By C. Schmidt
Jan. 1,2002

Base Year -
Second Quarter, 2002

Item

1
2
3
4

5
6
7

8
9

10

11

12

13

Description

Vendor, subcontractor procurement
Implementation and regulatory plans
Establishment of field facilities
Establishment of utilities
Mobilize labor to site
Mobilize vehicles to site
Mobilize heavy equipment to site
Demobilize above equipment
Survey of areas and elevations

Quantity

1
1
1
1
8
4
5
1

40

Unit

L.S.
L.S.
L.S.
L.S.
Ea.
Ea.
Ea.

L.S.
Hrs

Unit Cost
$/Unit
8,000
13,000
9,000
5,000
500
500

2,000
15,000

200

Subtotal Estimated Fixed Costs
Clearing and grubbing including haul
Excavate upper 1-foot layer of Hot
Spots Area A and stockpile soil

Excavate upper 1-foot layer Potential
Area of Concern B and stockpile soil

Haul and dispose 1/2 of excavated
Hot Spots Area A soil to Class I
Landfill

2

1,700

3,800

850

Acres

Tons

Tons

Tons

6,000

19

19

102

Total
Cost$
8,000
13,000
9,000
5,000
4,000
2000

10,000
15,000
8,000

74,000
12,000

32,000

72,000

87,000

Comment

Selection/Contracting
Submittals to COE, DTSC
Trailers, storage, fencing
Water, electricity, telephone
Eight people, 500 miles
Cars, trucks, trailers
Dozers, loader, water truck
Decontaminate as required
Excavations, finish grading

Clear vegetation and debris

Assumes track loader

Assumes track loader

Assumes that 1/2 of all hot spot soil is non-RCRA
California hazardous waste
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(Table B-3 Continued)

14

15

16

17

18
19

20
21
22

23
24
25

26

Haul and dispose 1/2 of Area A and
1/2 of Area B soil to Class III "Special
Waste" Landfill

Confirmation sampling of excavations
and stockpiled soil
Imported top-soil to replace
excavated soil hauled off-site
Grading and compaction of
replacement soil
Utility costs
Project Manager labor
Senior Civil Engineer
Sr. Chemist
Staff Engineer/Geologist
Health and Safety Manager
Technicians
Environmental Monitoring
Reseeding and fertilizing landscape
area

2,750

220

3,600

3,600

2
300
200
200

200
200
400
2

1.6

Tons

Sam-
ples

Tons

Tons

Months
Hrs
Hrs
Hrs
Hrs
Hrs
Hrs

Months

Acres

50

160

20

5

2,000
65
60
60
50

60
40

6,000

15,000

Subtotal Fixed and Construction Costs
Contractor Overhead 10%
Subtotal
Contractor Profit 10%
Total Estimated Construction Cost
Based on Assumed Soil Volumes and Characteristics
Bid Contingency 20%
Scope Contingency 20%
Total Estimated Capital Cost

138,000

35,000

72,000

18,000

4,000

20,000

12,000

12,000

10,000

12,000

16,000

12,000

24,000

662,000

66,000

728,000

73,000

801,000

160,000

160,000

1,121,000

Assumes that 1/2 of Area A soil and 1/2 of Area B soil is
non-hazardous "Special Waste"

Assumes approximately one sample every 25 tons

Assumes equal soil weights for soil hauled off-site and
imported soil
Grade to approximately finish elevation of PVIC
expansion grading plan

Air quality within work areas and at site boundaries

Coordinate with PVIC expansion Architect
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Table B-4
Detailed Capital Cost Estimate for Remedial Alternative No. 4 -

Excavate Hot Spots Area A, Deed Restriction

By C.Schmidt
Jan. 1,2002

Base Year -
Second Quarter, 2002

Item

1
2
3
4
5
6
7
8
9

10

11

12

13

14

15

Description

Vendor and subcontractor procurement
Implementation and regulatory plans
Establish temporary field facilities
Establish temporary utilities
Mobilize labor to site
Mobilize vehicles, light equipment to site
Mobilize heavy equipment to site
Demobilize above equipment
Survey of areas and elevations

Quantity

1
1
1
1
6
4
4
1

30

Unit

L.S.
L.S.
L.S.
L.S.
Ea.
Ea.
Ea.
L.S.
Hrs

Unit Cost
$/Unit
8,000
13,000
9,000
5,000
500
500

2,000
12,000

200

Subtotal Estimated Fixed Costs
Clearing and grubbing including haul

Excavate Hot Spots Area A to an average of 2-
foot depth and stockpile soil

Haul and dispose 1/2 of excavated Hot Spots
Area A soil to Class I Landfill

Haul and dispose 1/2 of excavated Hot Spots
Area A soil to Class III Landfill

Confirmation sampling of excavations and
stockpiled soil

Imported top-soil to replace excavated soil
hauled off-site

0.7

3,400

1,700

1,700

170

3,400

Acres

Tons

Tons

Tons

Sam-
ples

Tons

8,000

19

102

50

160

15

Total
Cost$

8,000
13,000
9,000
5,000
3,000
2000
8,000
12,000
6,000
66,000
6,000

65,000

173,000

85,000

27,000

51,000

Comment

Selection/Contracting
Submittals to COE, DTSC
Trailers, storage, fencing
Water, electricity, telephone
Six people, 500 miles
Cars, trucks, trailers
Dozers, loader, water truck
Decontaminate as required
Excavations, finish grading

Clear vegetation and debris

Assumes track loader

Assumes that 1/2 of all Hot Spots Area A soil is non-
RCRA California hazardous waste

Assumes that 1/2 of Hot Spots Area A soil is non-
hazardous "special waste"

Assumes approximately one sample every 20 tons

Assumes equal soil weights for excavated and imported
soil
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(Table B-4 Continued)

16

17

18

19
20
21
22

23
24

25

Grading and compaction of replacement soil

Utility costs
Project Manager labor
Senior Civil Engineer
Sr. Chemist
Staff Engineer/Geologist
Health and Safety Manager
Technicians
Environmental monitoring
Reseeding and fertilizing landscape

3,400

2
200
200

150
150
150

280
1.4

0.7

Tons

Months
Mrs
Mrs
Mrs
Mrs
Hrs
Mrs

Months
Acres

5

2,000
65
60
60
50
60
40

6,000
15,000

Subtotal Fixed and Construction Costs
Contractor Overhead 10%
Subtotal
Contractor Profit 10%
Total Estimated Construction Cost
Based on Assumed Soil Volumes and Characteristics
Bid Contingency 20%
Scope Contingency 20%
Total Estimated Capital Cost

17,000

4,000
13,000
12,000
9,000
8,000
9,000
11,000
8,000
11,000

575,000
58,000

633,000
63,000

696,000

139,000
139,000
974,000

Grade to approximately finish elevation of PVIC
expansion grading plan

Air quality within work areas and at site boundaries
Coordinate with PVIC expansion Architect
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Table B-5

Detailed Capital Cost Estimate for Remedial Alternative No. 5 - Excavate Hot Spots Area A, Cap
Potential Area of Concern B, Deed Restriction

By C. Schmidt
Jan. 1,2002

Base Year -
Second Quarter, 2002

Item

1
2
3
4
5
6
7
8
9

10

11

12

13

14

Description

Vendor and subcontractor procurement
Implementation and regulatory plans
Establish temporary field facilities
Establish temporary utilities
Mobilize labor to site
Mobilize vehicles to site
Mobilize heavy equipment to site
Demobilize above equipment
Survey of areas and elevations

Quantity

1
1
1
1
8
4
5
1

40

Unit

L.S.
LS.
L.S.
L.S.
Ea.
Ea.
Ea.
LS.
Hrs

Unit Cost
$/Unit

8,000
13,000
9,000
5,000
500
500

2,000
15,000

200

Subtotal Estimated Fixed Costs
Clearing and grubbing including haul

Excavate Hot Spots Area A, to 12-foot depth and
stockpile soil

Excavate upper 1-foot layer of Potential Area of
Concern B and stockpile soil

Haul and dispose 1/2 of excavated Hot Spots Area
A soil to Class I Landfill

Haul and dispose 1/2 of excavated Area A and 1/2
of excavated Area B soil to Class III "Special
Waste" Landfill

2

3400

3800

1700

3600

Acres

Tons

Tons

Tons

Tons

6,000

19

19

102

50

Total Cost
$

8,000
13,000
9,000
5,000
4,000
2,000
10,000
15,000
8,000

74,000
12,000

65,000

72,000

173,000

180,000

Comment

Selection/Contracting
Submittals to COE, DTSC
Trailers, storage, fencing
Water, electricity, telephone
Eight people, 500 miles
Cars, trucks, trailers
Dozers, loader, water truck
Decontaminate as required
Excavations, finish grading

Clear vegetation and debris

Assumes track loader

Assumes track loader

Assumes that 1/2 of all Hot Spots Area A soil is
non-RCRA California hazardous waste

Assumes that 1/2 of Area A soil and 1/2 of Area B
soil is non-hazardous special waste
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(Table B-5 Continued)

15

16

17

18
19
20
21
22
23
24

25

26

Confirmation sampling of excavations and
stockpiled soil

Imported top-soil to replace excavated soil hauled
off-site

Grading and compaction of replacement soil

Utility costs
Project Manager labor
Senior Civil Engineer
Sr. Chemist
Staff Engineer/Geologist
Health and Safety Manager
Technicians

Environmental monitoring

Reseeding and fertilizing landscape

288

5300

5300

2
300
200
200
200
200
400

2

1.6

Sam-
ples

Tons

Tons

Months
Hrs
Hrs
Hrs
Hrs
Hrs
Hrs

Months

Acres

160

15

5

2,000
65
60
60
50
60
40

6,000

15,000
Subtotal Fixed and Construction Costs
Contractor Overhead 10%
Subtotal
Contractor Prof it 10%
Total Estimated Construction Cost

Based on Assumed Soil Volumes and Characteristics

Bid Contingency 20%
Scope Contingency 20%
Total Estimated Capital Cost

46,000

80,000

27,000

4,000
20,000
12,000
12,000
10,000
12,000
16,000

12,000

24,000
851,000
85,000
936,000
94,000

1,030,000

200,000
200,000

1,430,000

Assumes approximately one sample every 25 tons

Assumes equal soil weights for excavated and
replacement soil

Grade to approximately finish elevation of PVIC
expansion grading plan

Air quality within work areas and at site boundaries

Coordinate with PVIC expansion Architect
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EXECUTIVE SUMMARY

A baseline human health risk assessment (HHRA) has been conducted for the Point

Vicente Interpretive Center (PVIC) site, a former Army Known Distance Rifle Range,

located in Rancho Palos Verdes, California. The purpose of the HHRA was to

summarize, based on existing data, the human health risks posed by lead-contaminated

soils currently at the PVIC site, in accordance with relevant federal and state guidance

and in the absence of remedial action.

Soil samples collected during the 1999 and 2001 site assessments conducted by The

Source Group, hie. were used to evaluate potential human health risks. Exposure point

concentrations of 67.5 mg/kg and 11.4 mg/kg total lead were calculated for the Area of

Concern and Fringe Areas, respectively. Two surface soil samples contained very high

concentrations of total lead; these were determined to be statistically higher than the

normal range of samples for the site. Nevertheless, the maximum of the two samples

(6,100 mg/kg lead) was used to develop a "worst case" exposure scenario.

An exposure assessment was conducted to identify receptors at risk and to estimate the

type and magnitude of exposures. Current and future exposure scenarios were identified.

For current land use, potential health risks to visitors (adults and children) and PVIC site

workers/volunteers were evaluated. Although it is very unlikely that the site would be

converted to residential use, health risks to hypothetical future onsite residents and

construction workers were quantified as a conservative approach to the health risk

assessment. In addition, health risks to construction workers involved in PVIC expansion

or construction of residential units were evaluated. The California Lead Risk Assessment

Spreadsheet (LeadSpread) was used to estimate blood lead concentrations resulting from

exposure to lead-contaminated soil.

Model results indicate that exposure of visitors, PVIC site workers/volunteers, and

construction workers to lead-contaminated soil in the Area of Concern or Fringe Areas

SAIC GS-10F-0076J E S - l F i n a l Human Health Risk Assessment
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are not expected to result in adverse health effects. Blood lead levels are predicted to be

below 10 ug/dL, the level of concern for children and pregnant women.

Blood lead levels above 10 ug/dL are predicted only for the "worst case" scenario of

exposure exclusively to hot spot soils. The hot spot analysis assumes that a receptor (i.e.,

a visitor, resident, or worker) is exposed only to soil that contains lead at an average

concentration of 6,100 mg/kg. Given the small areal extent of the hot spots, it is

extremely unlikely that any receptors would be exposed exclusively to these hot spot

soils.

Ingestion of bullet fragments by children could result in significant acute health effects

(e.g., encephalopathy). However, no incidents of bullet fragment ingestion have been

reported in the 15 years that the PVIC has been open to the public. Ingestion of bullet

fragments is believed to be unlikely to occur given the absence of playgrounds or other

features that would encourage children to play in the soil.
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1.0 INTRODUCTION

This baseline human health risk assessment (HHRA) was conducted in conjunction with

a Remedial Investigation/Feasibility Study (RI/FS) being prepared for the Point Vicente

Interpretive Center (PVIC) site in Rancho Palos Verdes, California (Figure 1-1). The

purpose of this report is to summarize, based on existing data, the human health risks

posed by contaminated soils at the PVIC site, in accordance with relevant federal and

state guidance. A baseline risk assessment is conducted as part of the RI/FS process to

assess site conditions in the absence of remedial actions.

This HHRA has been performed consistent with U.S. Environmental Protection Agency

(USEPA), State of California, and U.S. Army Corps of Engineers risk assessment

guidance, including:

• Risk Assessment Guidance for Superfund (RAGS), Volume I, Human Health

Evaluation Manual, Part A (USEPA 1989a);

• Exposure Factors Handbook (USEPA 1997);

• Child-Specific Exposure Factors Handbook (USEPA 2000a);

• Soil Screening Guidance (USEPA 1996a);

• Guidance for Risk Characterization (USEPA 1995);

• Supplemental Guidance for Human Health Multimedia Risk Assessments of

Hazardous Waste Sites and Permitted Facilities (California Department of Toxic

Substances Control [DTSC] 1992);

• Technical Support Document for Exposure Assessment and Stochastic Analysis

(Office of Environmental Health Hazard Assessment [OEHHA] 1996);

• Risk Assessment Handbook, Volume I: Human Health Evaluation (U.S. Army

Coips of Engineers 1999).
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1.1 Scope and Objectives

This baseline HHRA examines the potential human health risks associated with lead soil

contamination at the PVIC site. It is based upon information presented in the Remedial

Investigation (El) Report, which accompanies this document.

The general approach to human health risk evaluation of exposure to chemical

contaminants has been well established. The National Research Council (NRC) prepared

a comprehensive overview of the structure of this assessment (NRC 1983) that has

become the foundation for subsequent USEPA guidance. The Risk Assessment Guidance

for Superfund, Volume /, Human Health Evaluation Manual (USEPA 1989a) provides a

detailed presentation of the HHRA process. This document is USEPA's key guidance on

risk assessment; supplemental documents (as listed above) provide additional guidance

for conducting HHRAs.

As specified by USEPA, the human health evaluation process may be divided into five

fundamental analyses:

• Data evaluation

• Exposure assessment

• Toxicity assessment

• Risk characterization

• Uncertainty analysis

The risk assessment provides a quantitative and qualitative description of current and

future receptor groups, the toxicology of lead, and the potential environmental exposure

pathways. The assessment characterizes current and future land uses that may result in

health effects attributable to the conditions that existed at the time the soil samples were

collected.
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1.2 Report Organization

This baseline HHRA consists of seven main sections, including this one. Section 2.0

describes the evaluation of data and selection of a data set for use in the HHRA. Section

3.0 consists of the exposure assessment, including identification of exposure pathways

and relevant exposure assumptions. Section 4.0 describes the toxicity assessment

performed for this study and considers both carcinogenic and noncarcinogenic effects.

Section 5.0 characterizes risk for current and future land use conditions. Section 6.0

provides a discussion of uncertainties in the data evaluation, exposure assessment,

toxicity assessment, and risk characterization tasks. References are provided in Section

7.0.

1.3 Site Background

A detailed site history is provided in Site Ownership and Operational History, Point

Vicente Military Reservation Tract 8, Rancho Palos Verdes, California (SAIC 2001) and

is summarized here. The PVIC site was established as an Army Known Distance Rifle

Range in the mid-1950s. After the Army deactivated the Rifle Range in 1974, it was

leased by the County of Los Angeles and maintained as open space but not developed as

a park. In 1978, the site was transferred by quitclaim deed to the County of Los Angeles,

which subsequently leased it to the City of Rancho Palos Verdes.

The City began development of the site as a park, the Point Vicente Interpretive Center

(PVIC), in 1983. The PVIC site is shown in Figure 1-2. The bullet stop was demolished

in the process, and soil from the mound was used as fill on-site. The main exhibit

building was built on the site of the bullet stop, adjacent to the sea cliffs. Lead-

contaminated soil was discovered in August 1999 during construction of an extension to

the Interpretive Center Exhibit Building. The PVIC was closed pending further

characterization of the extent of lead contamination and remediation, and currently

remains closed.
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The Source Group, Inc. (TSG), consultants to the City of Rancho Palos Verdes,

conducted a soil investigation in September 1999, to characterize the lead contamination

in soil over an area of about 10 acres. Results of the investigation showed an average

lead level of 15 mg/kg in surface soils, with four samples marginally exceeding the

California Preliminary Remediation Goal (PRG) of 130 mg/kg and one sample

potentially indicative of a "hot spot" (TSG 1999). The Source Group conducted a

supplemental site investigation in October 2001, to further delineate lead-impacted areas,

to further assess identified "hot spots," and to assess areas not previously investigated.

The U.S. Army Corps of Engineers tasked Science Applications International

Corporation (SAIC) to prepare a Remedial Investigation/Feasibility Study (RI/FS) for the

P VIC site. This HHRA is part of that effort.
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2.0 DATA EVALUATION

This section describes the soil data used in the human health risk assessment (HHRA).

2.1 Contaminant of Concern

Lead from spent bullets is the primary soil contaminant of concern at small arms firing

ranges. Lead was identified as the contaminant of concern at this site during the initial

site assessment in September 1999 (The Source Group 1999). This conclusion was

supported by an additional site assessment conducted in June 2001 (The Source Group

2001).

Antimony, a hardening agent in bullets, and copper and zinc, the primary components in

shell casings and jackets, can also potentially contribute to soil contamination (AFCEE

1998). However, antimony was not detected at the Point Vicente Interpretive Center

(PVIC) site; copper and zinc were well below U.S. Environmental Protection Agency

(USEPA) Region 9 preliminary remediation goals (USEPA 2000d). Table 2-1

summarizes the concentrations of antimony, copper, and zinc in site soil samples, and

compares them to the EPA Region 9 preliminary remediation goals. Hazard quotients

were calculated for copper and zinc, based on a residential exposure scenario, as a ratio

between the 95 percent upper confidence limit of copper and zinc concentrations to the

appropriate preliminary remediation goal. These hazard quotients are well below levels

of concern, as shown in Table 2-1.

2.2 Data Collection

Sampling was conducted during September 1999 and June 2001. Soil sampling locations

are shown in Figure 2-1. During the 1999 sampling, a random grid study was

implemented. A total of 92 samples were analyzed for total lead. To fill data gaps

identified during the initial sampling effort, and to further delineate the area of concern,

an additional site assessment was performed in June 2001. A modified grid pattern was
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Table 2-1
Comparison of Copper, Antimony, and Zinc Concentrations to Screening Levels

Chemical
Parameter

Antimony

Copper

Zinc

No. of
Samples

9

9

9

No. of
Detects

0

9

9

Range of
Sample
Conc'ns
(mg/kg)

NA

4.5 - 14

15-29

95 Percent
Upper

Confidence
Limit (mg/kg)

NA

12.2

26.3

Residential
Risk-Based
Screening
Level (1)
(mg/kg)

4,700

2,900

23,000

Hazard
Quotient at

UCL95
Conc'n

NA

0.004

0.001

(1) EPA Region 9 Preliminary Remediation Goals (PRGs) for noncancer hazard quotient of 1.0.
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used for the 2001 assessment (The Source Group 2001). A total of 50 samples were

analyzed for total lead. Nine samples were analyzed for semivolatile organic compounds

(SVOCs), pesticides/polychlorinated biphenyls (PCBs), Title 22 metals, nitrates, pH, and

perchlorate. Additional samples were analyzed for volatile organic compounds (VOCs)

at a depth of 5 feet below ground surface (bgs). Additional information about samples

collected during the 1999 and 2001 site assessments are provided in the site assessment

reports (The Source Group 1999, 2001) and in the Remedial Investigation (RI) Report.

2.3 Data Quality

The laboratory analytical methods and quantitation limits used to analyze soil samples

collected at the PVIC site are identified in Section 2.1.1 and 2.1.2 of the RI report. In

addition, a detailed discussion of data quality indicators and data review/validation is also

provided in Section 2 of the RI report. All total lead data collected during the 1999 and

2001 site assessments are considered of sufficient quality for use in the HHRA.

2.4 Data Used in the Human Health Risk Assessment

Soil samples were divided into two human health exposure areas, identified as the Area

of Concern (the immediate area of the exhibit building and parking lot), shown in Figure

2-2, and the Fringe Areas (those areas outside the immediate area of the exhibit

building/parking lot). Sample locations in the Area of Concern and the Fringe Areas are

listed in Tables 2-1 and 2-2, respectively. Two soil media were evaluated: (1) surface

soils (defined in this HHRA as 0 to 1 foot below ground surface) for the residential and

recreational exposure scenarios, and (2) all soils (including both surface and subsurface

soils) for the construction worker scenario. Potential receptor groups and scenarios are

discussed further in Section 3.0, Exposure Assessment.

Lead sampling results are summarized in Table 2-3. Calculation of exposure point

concentrations from the sampling data is discussed in Section 3.3.1, Exposure Point

Concentrations.
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Table 2-2
Soil Samples Used in the Human Health Risk Assessment - Area of Concern

Sample ID
Date

Sampled
Total Lead

(mg/kg)
Surface Soil (0 to 1 ft)
GB-300-250-0.5'
GB-300-300-0.5'
GB-300-350-0.51

GB-300-400-0.5'
GB-350-250-11

GB-350-350-0.5'
GB-400- 150-0.5'
GB-400-200-1'
GB-400-250-1'
GB-400-300-1'
GB-400-350-0.5'
GB-400-400-0.5'
GB-450-140-0.51

GB-450-250-1'
GB-450-289-0.5'
GB-490-250-0.5'
GB-500-100-0.5'
GB-500- 150-0.5'
GB-500-200-0.5'
GB-500-300-0.5'
GB-550-100-0.5'
GB-550-200-0.5'
GB-550-250-0.5
GB-550-300-0.51

GB-HS-1-0.5'

09/15/99
09/16/99
09/16/99
09/16/99
09/15/99
09/16/99
09/15/99
09/14/99
09/14/99
09/14/99
09/14/99
09/16/99
09/15/99
09/14/99
09/14/99
09/14/99
09/16/99
09/15/99
09/14/99
09/15/99
09/15/99
09/14/99
09/14/99
09/15/99
06/07/01

26
2.1
20
140
42
15
22
130
120
5.2
38
5.3
23
5.0

6,100
5.8
14
65
7.4
31
5.6
40
7.5
70
3.1

Sample ID
Date

Sampled
Total Lead

(mg/kg)

Surface Soil (0 to 1ft), Continued
GB-HS-10-0.5'
GB-HS-13-0.5'
GB-HS-14-0.5'
GB-HS- 15-0.5'
GB-HS-2-0.5'
GB-HS-3-0.5'
GB-HS-4-0.5'
GB-HS-5-0.5'
GB-HS-6-0.5'
GB-HS-9-0.51

06/08/01
06/08/01
06/08/01
06/08/01
06/07/01
06/07/01
06/08/01
06/08/01
06/08/01
06/08/01

78
7.5
130

1,500
7.8
4.0
5.0
40
24
29

Subsurface Soil (> 1ft)
GB-300-400-4'
GB-350-200-2.5'
GB-350-200-4'
GB-350-200-6'
GB-400-200-4'
GB-400-250-4'
GB-450-200-1.5'
GB-450-289-4'
GB-500-150-4'
GB-550-150-l'-2'
GB-550-300-4'
GB-HS-11-1.51

GB-HS-12-2'
GB-HS-14-4.5'

09/16/99
09/14/99
09/14/99
09/14/99
09/14/99
09/14/99
09/14/99
09/14/99
09/15/99
09/16/99
09/15/99
06/08/01
06/08/01
06/08/01

4.7
60
69

400
14
5.2
4.8
6.0
20
170
5.7
15
5.0
6.3
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Table 2-3
Soil Samples Used in the Human Health Risk Assessment - Fringe Areas

Sample ID Date Sampled Total Lead (mg/kg)
Surface Soil (0 to 1ft)
GB- 100-800-0.5'
GB- 110-700-0.5'
GB-200-500-0.5'
GB-200-600-0.5'
GB-200-700-0.5'
GB-207-300-0.5'
GB-207-400-0.51

GB-220-790-0.51

GB-250-250-0.5'
GB-250-300-0.51

GB-250-400-0.5'
GB-290-800-0.5'
GB-300-200-0.5'
GB-300-500-0.51

GB-300-600-0.5'
GB-300-700-0.5'
GB-350- 150-0.5'
GB-400-500-0.5'
GB-400-600-0.5'
GB-400-700-0.5'
GB-400-800-0.5'
GB-450- 100-0.5'
GB-450-50-0.51

GB-500-0-0.5'
GB-500-4 15-0.5'
GB-500-500-0.5'

09/17/99
09/17/99
09/16/99
09/15/99
09/15/99
09/15/99
09/15/99
09/17/99
09/15/99
09/15/99
09/15/99
09/17/99
09/15/99
09/16/99
09/16/99
09/17/99
09/15/99
09/16/99
09/16/99
09/17/99
09/17/99
09/15/99
09/15/99
09/15/99
09/16/99
09/16/99

4.8
6.8
17
7.0
11
5.8
17
9.1
18

. 21
4.7
5.7
4.2 .
15
29
5.8
4.8
7.1
12
2.4
30
16
20
23

L_ 14

18

Sample ID
GB-500-600-0.5'
GB-500-700-0.5'
GB-500-800-0.5'
GB-550-100-0.5'
GB-600-0-0.5'
GB-600-100-0.5'
GB-600-250-0.5'
GB-600-300-0.5'
GB-600-400-0.5'
GB-600-500-0.5'
GB-600-600-0.5'
GB-600-700-0.5'
GB-600-800-0.5'
GB-6 10-200-0.5'
GB-650-200-0.5'
GB-700-0-0.5'
GB-700-100-0.5'
GB-700-2 10-0.5'
GB-700-300-0.5'
GB-700-400-0.5'
GB-700-500-0.5'
GB-700-700-0.5'
GB-7 10-640-0.5'
GB-800-300-0.5'
GB-800-400-0.5'
GB-800-500-0.5'
GB-800-600-0.51

Date Sampled
09/17/99
09/17/99
09/17/99
09/15/99
09/15/99
09/16/99
09/15/99
09/15/99
09/15/99
09/15/99
09/15/99
09/17/99
09/17/99
09/15/99
09/15/99
09/15/99
09/15/99
09/16/99
09/16/99
09/15/99
09/15/99
09/17/99
09/16/99
09/15/99
09/15/99
09/15/99
09/16/99

Total Lead (mg/kg)
13
8.1
5.2
5.6
6.0
8.8
16
9.9
27
8.1
9.9
37
5.3
5.8
9.8
7.1
6.7
14
5.3
11
9.0
5.7
8.2
8.1
5.1
8.9
8.8
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Table 2-3 (Continued)
Soil Samples Used in the Human Health Risk Assessment - Fringe Areas

Sample ID Date Sampled Total Lead (mg/kg)
Surface Soil (0 to 1ft), Continued
GB-800-700-0.51

GB-890-600-0.51

GB-900-400-0.51

GB-900-500-0.51

GB-AS-1-0.5'
GB-AS-10-0.5'
GB- AS- 11 -0.5'
GB-AS-12-0.5'
GB-AS-13-0.51

GB-AS- 14-0.5'
GB-AS-15-0.5'
GB-AS-16-0.51

GB-AS- 17-0.5'
GB-AS- 18-0.5'
GB-AS-19-0.5'
GB-AS-2-0.5'
GB-AS-20-0.5'
GB-AS-3-0'
GB-AS-4-0.51

GB-AS-5-0'

09/16/99
09/16/99
09/16/99
09/16/99
06/07/01
06/07/01
06/07/01
06/07/01
06/07/01
06/08/01
06/08/01
06/08/01
06/08/01
06/08/01
06/08/01
06/07/01
06/08/01
06/07/01
06/07/01
06/07/01

5.0
5.7
4.8
9.5
43
4.6
4.2
8.6
2.6
5.0
4.2
6.1
4.6
5.8
12
8.3
5.2
7.2
5.1
6.6

Sample ID
GB-AS-6-0.5'
GB-AS-7-0'
GB-AS-8-0.5'
GB-AS-9-0.5'
GB-HS- 16-0.5'
GB-HS-7-0.5'
GB-HS-8-0.5'
HSA-CW- 1-0.5'
HSA-CW-10-1'
HSA-CW-2-0.5'
HSA-CW-3-0.5'
HSA-CW-4-0.51

HSA-CW-5-0.5'
HSA-CW-6-0.5'
HSA-CW-7-0.5'
HSA-CW-8-0.5'
HSA-CW-9-0.5'

Date Sampled
06/07/01
06/07/01
06/07/01
06/07/01
06/08/01
06/08/01
06/08/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01
06/11/01

Total Lead (mg/kg)
4.3
3.0
3.8
4.7
16
5.8
4.1
5.6
11
7.7
8.8
13
9.2
4.7
6.8
20
27

Subsurface Soil (> 1ft)
GB-HS-7-3'
GB-HS-8-4'
GB-HS- 16-6'

06/08/01
06/08/01
06/08/01

4.8
5.6
6.0
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Table 2-4
Summary of PVIC Lead Soil Sampling Results

Medium
No. of

Samples (1)

Range of
Sample

Concerns
(mg/kg)

Mean Sample
Concern
(mg/kg)

Exposure
Point Concern

(mg/kg)

Background
Concern (2)

(mg/kg)

Area of Concern

Surface Soils (3)
Surface/Subsurface
Soils (3)

r 35 •

49

2.1 - 140

2.1-400

35.4

41.6

67.5

66.7

21.7

21.7

Fringe Areas

Surface Soils
Surface/Subsurface
Soils

89

92

2.4 - 43

2.4 - 43

10.2

10.1

11.4

11.1

21.7

21.7

(1) Frequency of detection was 100 percent.

(2) Geometric mean background concentration in California soils, from Bradford et al. 1996. This value is
presented for information only.
(3) Excludes two outliers at 1500 mg/kg and 6100 mg/kg (see text)

PVIC - Palos Verdes Interpretive Center

In the Area of Concern, 35 surface soil samples and 15 subsurface soil samples

(including one field duplicate) were collected (for a total of 50 samples). At sample

location GB-550-150 (1.5-foot depth), the higher of the environmental sample and the

field duplicate were selected for inclusion in the HHRA data set. Total lead

concentrations ranged from 2.1 mg/kg to 140 mg/kg in surface soil samples and 4.7

mg/kg to 400 mg/kg in subsurface soil samples, except as noted below.

Two surface soil samples (GB-450-289-0.5' and GB-HS-15-0.5') had very high

concentrations of total lead (6,100 mg/kg and 1,500 mg/kg, respectively). These

concentrations are considerably higher than any other analytical results, and may be

indicative of localized hot spots of contamination. An outlier evaluation was performed

to test whether these samples fall within the statistical range of the sample distribution.

Rosner's Test (Gilbert 1987) was used to determine that both of these samples should be

considered outliers. Results of Rosner's Test are shown in Appendix A. The two outliers
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were removed from the data set for purposes of developing exposure point

concentrations; these hot spots are evaluated separately in the HHRA.

In the Fringe Areas, 89 surface soil samples and 3 subsurface soil samples were

collected; total lead concentrations ranged from 2.4 to 43 mg/kg. Mean and exposure

point concentrations are below the geometric mean background lead concentration of

21.7 mg/kg in California soils (Bradford et al. 1996).

None of the soil samples (except the two outliers described above) contained total lead

concentrations above USEPA's lead soil screening level of 400 mg/kg (USEPA 1994a).

This screening level was developed as a tool to define a level of lead contamination

above which there may be enough concern to warrant further site-specific study. The

USEPA screening level is directed toward protection of children and assumes residential

future land use. Only two of 48 samples in the Area of Concern (excluding the two

outliers) exceeded the California Preliminary Remediation Goal (PRG) of 150 mg/kg, as

calculated using the California Lead Risk Assessment Spreadsheet model at the 99th

percentile "point of departure" for risk management and default exposure parameters.

SAIC GS-10F-0076J 2-10 Final Human Health Risk Assessment



Final Human Health Risk Assessment - Point Vicente Interpretive Center April 2002
Appendix C

3:0 EXPOSURE ASSESSMENT

This section presents the exposure assessment conducted as part of the Palos Verdes

Interpretive Center (PVIC) baseline risk assessment. The objective of the exposure

assessment is to identify receptors at risk and to estimate the type and magnitude of

exposures. The exposure assessment consists of three steps: 1) characterization of the

exposure setting and receptors at risk; 2) identification of exposure pathways; and 3)

quantification of exposure. These are described in detail below.

3.1 Characterization of the Exposure Setting

The PVIC site has been characterized with respect to physical characteristics as well as

those of the human populations on and near the site. This information provides a

qualitative assessment of the site and surrounding populations with respect to those

characteristics that influence exposure.

The PVIC site is located at 31501 Palos Verdes Drive West, Rancho Palos Verdes,

California. The site is located within Sections 11, 12, 13 and 14 of Township 5 South,

Range 15 West, at Latitude 33°45' North and Longitude 118°25' West. The site is

bounded on the south by the Point Vicente Lighthouse and Coast Guard Reservation; on

the west by sea cliffs and the Pacific Ocean; on the north by a storm drain adjacent to

privately owned land under development as a residential area; and on the east by Palos

Verdes Drive West. To the east, across Palos Verdes Drive West, is a shopping complex,

Golden Cove Center, north of which (across Hawthorne Blvd.) are private residences.

3.1.1 Physical Setting

Detailed information on the physical setting is provided in Sections 3.1 through 3.8 of the

Remedial Investigation (RI) Report.
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Topography and Soils. The PVIC site is located on the first and second marine terraces

from the coastline, with elevations ranging from 125 feet above mean sea level at the sea

cliffs to 402 feet above mean sea level on the upper portion. The site is gently sloping,

with a 1-percent slope to the south-southwest. The soil underlying the site consists of

Altamont clay adobe and Altamont clay loam. Clay content ranges from 18.7 percent in

the subsoil to 39 percent in the upper soil (SAIC 2001). The high clay content results in

poor percolation characteristics and a low adsorption capacity, and therefore favors

surface runoff.

Geology. Point Vicente is located within the Peninsular Range geomorphic province,

which consists predominantly of north and northwest-trending mountains and associated

valleys. Three basic geologic formations are present: intrusive volcanics, the Monterey

Formation, and terrace deposits. Bedrock in the southwestern Palos Verdes Hills, in the

vicinity of Point Vicente, consists of complex stratigraphic layering of shale, mudstone,

siltstone, and volcanic rock. Artificial fill deposits are also present in the eastern portion

of the site, occurring as an apron of sediments seaward of Palos Verdes Drive (SAIC

2001).

Seisrm'city. Although Point Vicente is considered a seismically active area, seismic risk

is considered low to moderate compared with other areas in California because of the

firm bedrock and terrace deposits underlying the site. The Palos Verdes fault is located 1

mile northeast of the site and the Newport-rnglewood fault is located 3 miles northeast of

the site. An earthquake on either of these faults would result hi moderate to high ground

accelerations at the site (SAIC 2001).

Hydrogeologv. Surface water generally drains off the surficial terrace deposits at the site

and over the cliffs to the beach below. Minor amounts of water may percolate into the

subsurface through the clay to the bedrock. Groundwater conditions beneath the site are

controlled by fracture permeability of the bedrock (SAIC 2001). At the terrace

deposits/bedrock interface, groundwater moves downslope toward the ocean. There is no

evidence of a perched aquifer, springs, or seeps. According to the Los Angeles County
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Public Works Hydraulic/Water Conservation Division records, there are no wells present

in the vicinity of the site (SAIC 2001).

Climatology. Meteorological conditions at Point Vicente are almost completely

dominated by the adjacent Pacific Ocean, which creates the generally mild marine

climate. The Palos Verdes Peninsula is surrounded on three sides by the ocean and

subjected to sea breezes on a daily basis. The Peninsula has a Mediterranean climate

characterized by mild wet winters and dry summers. Point Vicente receives about 11 to

12 inches of rain per year (SAIC 2001).

3.1.2 Potentially Exposed Populations

Rancho Palos Verdes is located on the southwest side of the Palos Verdes Peninsula,

which is bounded to the north by Redondo Beach and to the south by San Pedro. The

peninsula is made up of four cities: Rolling Hills, Rolling Hills Estates, Rancho Palos

Verdes and Palos Verdes Estates. Rancho Palos Verdes was incorporated in 1973 as a

13.6 square mile community with over half made up of coastline and beaches. The city

has a population of about 41,000 people.

Current Land Use

The Point Vicente Interpretive Center is a recreational park and natural history museum,

and is a popular whale-watching location. The PVIC opened in 1984 with a mission to

present and interpret the unique features and history of the Palos Verdes Peninsula. Prior

to its closure in 1999 (after the discovery of elevated concentrations of lead in the soil),

the facility offered educational and recreational opportunities along with dramatic

coastline vistas. The PVIC location provided opportunities to view the passage of the

annual Pacific gray whale migration during December to April. PVIC staff also led tours

of the Center and on the outdoor paths and trails.
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Many outdoor weddings and receptions were held at the PVIC, and picnic areas are

located near the museum. The PVIC was popular with children and adults and reportedly

drew about 62,000 visitors per year (City of Rancho Palos Verdes 2001); school groups

frequently visited the site. Before closure of the PVIC in 1999, several park staff

members and numerous volunteers were employed by the City of Rancho Palos Verdes to

operate and maintain the PVIC.

The closest residential housing is a newly developed area of low-density housing,

Oceanfront Homes, located adjacent to the northern boundary of the site. Point Vicente

School is located about % of a mile from the PVIC site.

Future Land Use

Future land use at the site is likely to continue to be recreational. However, U.S.

Environmental Protection Agency (USEPA) guidance states that actions at contaminated

sites should be "based on an estimate of the reasonable maximum exposure (RME)

expected to occur under both current and future land use conditions" (USEPA 1989a).

The RME is defined as the highest exposure that is reasonably expected to occur at a site.

The intent of the RME is "to estimate a conservative exposure case (i.e., well above the

average case) that is still within the range of possible exposures" (USEPA 1989a). In

order to consider an RME scenario, hypothetical future residential use of the PVIC site

was evaluated in this HHRA. In addition, expansion of the PVIC or future residential

development will involve construction activities; therefore, potential exposure of

construction workers to lead-contaminated soils was also evaluated in this HHRA.

3.2 Identification of Exposure Pathways

An exposure pathway is the mechanism through which a receptor comes in contact with

contaminated media. For exposure to occur, there must be a source and mechanism of

chemical release, a retention or transport medium, a point of human contact with the

exposure medium, and an exposure route (i.e., ingestion, inhalation, dermal contact). If
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all of these elements are present, the exposure pathway is complete, and a human

exposure may occur.

Potential exposure pathways are depicted in the human health conceptual site model

developed for the PVIC site (Figure 3-1) and are discussed below.

3.2.1 Source and Mechanism of Release

The source of lead at the PVIC site is believed to be a result of its former use as a Known

Distance Rifle Range where small arms practice occurred. Bullets are often fragmented

and pulverized upon impact with backstops, berms, or bullet traps at outdoor firing

ranges. The normal operation of a range can produce lead concentrations of several

percent in soils located behind and adjacent to targets and impact berms. Elevated levels

of lead have also been found in vegetation growing near impact berms (AFCEE 1998).

The PVIC main exhibit building was constructed on the site of the former bullet stop.

The bullet stop was demolished during the construction process, and soil from the mound

was used as fill on-site, thereby spreading lead-containing soil over a larger area.

Analytical data indicate that most of the lead contamination is localized within the

surface soil. The presence of bullet fragments in shallow subsurface soils can be a

potential future source of lead contamination, particularly if exposed to solution

weathering processes as a result of excavation, construction, or gardening.

3.2.2 Lead Retention and Transport

Several researchers have demonstrated that, when exposed to the elements, lead

ammunition in surface soil will eventually oxidize and slowly degrade and serve as a

source of lead that will contaminate soil for many years (Jorgensen and Willems 1987;

Lin et al. 1995; Manninen and Tanskanen 1993; Murray et al. 1997). These studies have

indicated that lead from ammunition may contribute to soil in any of three forms:
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Human Health Conceptual Site Model for the Point Vicente Interpretive Center
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• Metallic lead.

• Pb+2 (dissolved from the crust of the ammunition).

• As a variety of oxidized compounds (largely hydroxycarbonates, carbonates,

and sulfates).

Lead solubility is affected by pH, and the oxidation/reduction potential of the immediate

environment. Low (acidic) pH conditions in the soil increase the solubility of lead, thus

making it more bioavailable. The soils at PVIC are slightly alkaline (pH ranging from

7.8 to 8.2).

Although metallic lead is largely insoluble, the literature on the bioavailability of lead

salts in biological systems suggests that lead carbonate is relatively soluble.

Bioavailability studies conducted by USEPA Region 8 on 20 soil lead samples have

found lead sulfates to have relatively low bioavailability (<25% bioavailable), as

compared to lead carbonates (>75% bioavailable) (Henningsen et al. 1998).

Consequently, lead carbonate may pose a potential health concern because of its high

bioavailability.

Furthermore, fragments of lead ammunition in soil could be ingested and pose a hazard,

especially for children exhibiting pica behavior (i.e., having an appetite or craving for

unnatural foods, such as clay or chalk).

Lead contamination in soils at firing range sites can be transported to other media via the

following mechanisms:

• Airborne Particulate Lead: Very small lead particles can become airborne if

wind, foot traffic, or maintenance activities disturb contaminated soil.

Airborne particles smaller than 10 microns can be inhaled, and fine particles

smaller than 250 microns in diameter can be incidentally ingested (AFCEE

1998). Soil particles smaller than 100 to 200 microns are more likely to be
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ingested because fine particles adhere to skin while larger particles are easily

brushed off. Intake of lead through inhalation is usually small (AFCEE 1998).

• Stormwater Runoff and Erosion: Stormwater runoff has the potential to erode

and transport contaminated soil and lead particles away from the site. Rainfall

intensity, ground slope, soil type, and obstructions such as vegetation and

fabricated structures will influence the potential transport of lead away from

the site. At the PVIC, Stormwater runoff flows into the Pacific Ocean and is

not likely to result in human exposures to lead.

• Dissolved Lead in Groundwater/Surface Water. At a neutral pH, lead is

relatively insoluble. As water becomes more acidic, lead solubility tends to

increase. When Stormwater (normally slightly acidic) comes in contact with

lead-contaminated soil, the lead can be dissolved into the water and

transported to nearby groundwater or surface water. At the PVIC site,

groundwater is not used for drinking water and flows into the Pacific Ocean

and therefore is not likely to result in human exposures to lead.

3.2.3 Potential Receptors and Exposure Routes

The following potential receptors have been identified under current land use conditions

at the PVIC site:

• recreational visitor - child

• recreational visitor - adult

• area resident - child

• area resident - adult

• site worker (PVIC employees/volunteers) — adult
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The following potential receptors have been identified under future land use conditions at

the PVIC site:

• site resident - child

• site resident - adult

.» construction worker - adult

Note that continued recreational use of the site is the most likely future land use scenario.

For purposes of this HHRA, future recreational exposures (in the absence of remediation)

are assumed to be equivalent to current exposures. To conduct a health-protective HHRA

representative of a reasonable maximum exposure (RME), a conservative future

residential use scenario has been selected for quantitative evaluation.

The PVIC site has been divided into two exposure areas that differ in both the frequency

of use and the contaminant concentrations present. The Area of Concern (Figure 2-2) is

the area in the immediate vicinity of the main exhibit building, parking lot, and picnic

areas. This is the area where visitors to the PVIC are most likely to be exposed to soil

contaminants. In addition, this area has elevated lead concentrations in soil. The Fringe

Areas are less likely to be used by visitors to the PVIC site, and have soil concentrations

within the range of natural background levels.

Children are the population of most concern for lead exposure because of the potential for

damage to the developing central nervous system from very low blood lead levels and

because of their likely intimate contact with soil through play activities. This is also a

group that is likely to be frequenting the PVIC. Inadvertent soil ingestion among

children may occur through the mouthing of objects or hands. Mouthing behavior is

considered to be a normal phase of childhood development.

Deliberate soil ingestion is defined as "pica" and is considered to be relatively

uncommon (USEPA 1997). Pica behavior appears to be more common in rural areas,

among children in lower socioeconomic groups, and among individuals with poor

SAIC GS-10F-0076J 3-9 Final Human Health Risk Assessment



Final Human Health Risk Assessment - Point Vicente Interpretive Center April 2002
Appendix C

nutritional status (USEPA 1997). Deliberate soil ingestion is not an exposure pathway

routinely included in HHRAs; however, it is included in the LeadSpread model (see

Section 3.3 below) and therefore will be evaluated in the current assessment.

Adult site visitors, residents, and workers could be exposed to lead in soil via incidental

ingestion of particles that adhere to hands and other surfaces following direct contact

with soil. Incidental ingestion is the major pathway of exposure to lead in soil and dust

(USEPA 2000c). Dermal (skin) contact with lead in soil and inhalation of airborne

particulates may also result in human exposure.

The following exposure pathways have been selected for quantification in this HHRA.

• Incidental ingestion, dermal contact, and inhalation exposures for a child

recreational visitor to the site;

• Deliberate ingestion of soil by a child recreational visitor exhibiting pica

behavior;

• Incidental ingestion, dermal contact, and inhalation exposures for an adult

recreational visitor to the site;

• Incidental ingestion, dermal contact, and inhalation exposures for an adult

PVIC worker or volunteer;

• Incidental ingestion, dermal contact, and inhalation exposures for a

hypothetical child site resident, ages 1 to 2;

• Deliberate ingestion of soil by a hypothetical child site resident exhibiting

pica behavior;

• Incidental ingestion, dermal contact, and inhalation exposures for a

hypothetical adult site resident;

• Incidental ingestion, dermal contact, and inhalation exposures for an adult

construction worker.
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Quantification of these exposure pathways will provide a conservative estimate of the

potential current and future human health risks associated with soil at the site, in the

absence of remediation. Future recreational exposures in the absence of remediation will

be equivalent to current recreational exposures. Area residents (i.e., off-site residents),

likely to be exposed only by inhalation of dust blowing from the site, will have much

lower exposure levels than recreational visitors or hypothetical future site residents;

therefore, risks to area residents are not quantified in this HHRA. In addition, the PVIC

site is fenced; offsite child residents are not expected to enter the site except as visitors.

3.3 Quantification of Exposure

The California Lead Risk Assessment Spreadsheet (LeadSpread) is the primary tool for

evaluation of lead risks in the State of California. LeadSpread is a tool that can be used

to estimate blood lead (PbB) concentrations resulting from exposure to lead via dietary

intake, drinking water, soil and dust ingestion, inhalation, and dermal contact. Each of

these pathways is represented by an equation relating incremental PbB increase to a

concentration in an environmental medium, using contact rates and empirically

determined ratios. The contributions via the five pathways are added to arrive at an

estimate of median PbB concentration resulting from the multi-pathway exposure (DTSC

1992). Percentile concentrations (50th, 90th, 95th, 98th, and 99th) are estimated from the

median by assuming a lognormal distribution with a geometric standard deviation (GSD)

of 1.6. This model, established by the Department of Toxic Substances Control (DTSC)

at the California Environmental Protection Agency (Cal/EPA), is explained in Chapter 7

of DTSC 1992, "Assessment of Health Risks from Inorganic Lead in Soil." Information

on the most recent version of the LeadSpread model (Version 7) is provided in Carlisle et

al. (2000) and Christopher et al. (2000).

The LeadSpread model calculates PbB levels for residential children ages 1 to 2,

residential adults, and occupational adults. Results of the LeadSpread modeling are

presented in Section 5.0, Risk Characterization.

SAIC GS-10F-0076J 3-11 Final Human Health Risk Assessment



Final Human Health Risk Assessment - Point Vicente Interpretive Center April 2002
Appendix C

3.3.1 Exposure Point Concentrations

The exposure point concentration (EPC) is the arithmetic average of the concentration

that is contacted over the exposure period. Because of the uncertainty associated with

estimating the true average concentration at a site, USEPA recommends the use of a 95

percent upper confidence limit (UCL95) on the mean as the appropriate estimate of the

average site concentration (USEPA 1992). At the UCL95, the probability of

underestimating the true mean is less than 5 percent. Four subsets of soil data were used

to calculate exposure point concentrations:

»

• surface soil, Area of Concern

• surface and subsurface soil combined, Area of Concern

• surface soil, Fringe Areas

• surface and subsurface soil combined, Fringe Areas

A normality test was conducted on each subset of soil data using the Shapiro-Wilk W test

(Gilbert 1987). Because the soil lead data (excluding the two outliers) were determined

to be lognormally distributed, a UCL95 on the mean soil lead concentration was

calculated using the equation for a lognormal distribution. The following equation was

used to calculate the UCL95 for each subset of soil samples (USEPA 1992):

UCL95 =

Where:

e = Base of natural logarithms

H = Arithmetic mean of the transformed data points

s2 = Arithmetic sample variance of log-transformed data points

s = Arithmetic sample standard deviation of log-transformed

data points
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H = H statistic with specified probability level (0.05) (Gilbert

1987)

n = Number of samples

Current soil concentrations have been used to represent future conditions; this assumes

that concentrations remain constant over time. For current land use scenarios, surface (0-

to 1-foot) soil data were used. For construction activities under future land use, soil data

from all horizons (i.e., to 6 feet deep) were used because it was assumed that soil from all

horizons would be excavated and available for contact. Total lead concentrations were

used to establish exposure point concentrations.

Exposure point concentrations (i.e., UCL95 values) are listed in Table 2-4. To identify a

worst case risk from exposure to lead hot spots in soil, the LeadSpread model was also

run using the maximum concentration of the two outlier soil samples (6,100 mg/kg).

3.3.2 Other Exposure Parameters

Default exposure parameters used in the LeadSpread Model are listed in Table 3-1.

Additional information on the selection and derivation of the default parameters are

provided in DTSC 1992 and Carlisle et al. 2000. Default exposure parameters were used

to quantify human health risks to adult and child residents and PVTC site

workers/volunteers.

For the construction worker scenario, the soil ingestion rate and respirable dust

concentration were modified. The default value of 50 mg/day for adult industrial soil

ingestion is an estimate of the central tendency daily soil intake from all occupational

sources, including soil in indoor dust, resulting from non-contact intensive activities.

This includes exposures that are predominantly indoors. More intensive soil contact

would be expected for predominantly outdoor activities such as construction, excavation,

yard work, and gardening (Hawley 1985; USEPA 1996b). EPA's Exposure Factors
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Table 3-1
LeadSpread Model Default Exposure Parameters

Parameter Units Value Reference

General Parameters

Geometric Standard Deviation
Background Airborne Lead
Source-Specific Airborne Dust

Lead in Drinking Water

Bioavailability
Exposure Frequency (Resident)
Exposure Frequency (Worker)
% Diet Horne-Grown (Resident)
% Diet Home-Grown (Worker)
Lead in Market Basket

Unitless
ug/m3
ug/m3

ug/L

unitless
days/wk
days/wk

%
%

M-g/kg

1.6
0.028

1.5

15

0.44
7
5

7
0

3.1

White et al. 1998
CARB 1999
Cowherd 1985
Maximum Contaminant Level
(MCL)
Chaneyetal. 1990
DTSC 1992
DTSC 1992
USEPA 1997
NA
DTSC 1992

Child Parameters

Daily Food Consumption
Dietary Lead
Soil Ingestion Rate
Soil Ingestion Rate, Pica Child
Ingestion Constant
Breathing Rate
Inhalation Constant
Exposed Skin Area
Soil-to-Skin Adherence
Drinking Water Ingestion Rate

kg/day

MS/kg
mg/day
mg/day

(ug/dL)/(ug/day)
m3/day

(ag/dL)/(ug/day)
cm2

mg/cm2
L/day

1.1
2.8
100
200
0.16
6.8

0.19
2,900
0.2
0.4

Bolger 1996
USFDA 1996-97
USEPA 1997
USEPA 1997
Ryu et al. 1983
USEPA 1997
USEPA 1986
USEPA 1997
USEPA 1998
USEPA 1989b

Adult Parameters

Daily Food Consumption
Dietary Lead
Soil Ingestion Rate
Exposed Skin Area, Resident
Exposed Skin Area, Worker
Soil-to-Skin Adherence
Ingestion Constant
Breathing Rate
Inhalation Constant
Drinking Water Ingestion Rate

kg/day
Hg/kg

mg/day
cm2
cm2

mg/cm2
(ug/dL)/(ug/day)

m3/day
(ug/dL)/(ng/day)

L/day

1.9
1.6
50

5,700
2,900
0.07
0.04
20

0.08
1.4

Bolger 1996
USFDA 1996-97
USEPA 1997
USEPA 1997
USEPA 1997
USEPA 1998
USFDA 1990
USEPA 1997
USEPA 1986
USEPA 1989b
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Handbook (USEPA 1997) describes a study by Hawley (1985) that suggested a soil

ingestion rate of 480 mg/day for adults engaged in outdoor activities. However, the

Exposure Factors Handbook states that "...given the lack of supporting measurements,

these estimates must be considered conjectural" (USEPA 1997).

A recent study by Stanek et al. (1997) provides an upper percentile rate of about 300

mg/day for adults over a 4-week period engaged in routine day-to-day activities. This

estimate, as stated by the authors, is highly uncertain due to the small size of the study.

Although the estimate is uncertain, the Stanek report provides evidence that adults can

have soil ingestion rates in the magnitude of 300 mg/day. Adults in activities in direct

contact with soil (such as construction workers) would be unlikely to have soil ingestion

rates lower than the upper percentile identified in this long-term study of adults in day-to-

day activities which include only occasional direct soil contact activities. Therefore, a

soil ingestion rate of 300 mg/day was used to evaluate potential lead ingestion risks to

construction workers.

To account for the increased dust at construction sites due to earth-moving activities, a

site-related respirable dust concentration of 1,000 |xg/m3 was used to quantify the

construction worker scenario. This value is based on a recommendation from the Human

and Ecological Risk Division at DTSC to use a value in the range of 500 to 1,000 ug/m3

for construction scenarios at PVIC (Wade 2002).

For recreational visitors, an exposure frequency of 0.25 days per week was selected. This

corresponds to 13 visits to the PVIC per year, or roughly once per month. This value is

based on professional judgement, and is believed to represent a reasonable average

exposure frequency for a Rancho Palos Verdes resident.
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4.0 TOXICITY ASSESSMENT

Three recent comprehensive reviews of lead toxicity are the primary sources of

information presented in this section (ATSDR 1999; USEPA 1998a; DHHS 1997). In

addition, information from the U.S. Environmental Protection Agency (USEPA 1998b)

on toxicity of lead at low blood lead (PbB) levels and recent articles in the peer-reviewed

literature were also used. Large quantities of both human and animal data are available

regarding the toxicity of lead. The Agency for Toxic Substances and Disease Registry

(ATSDR 1999) states that human data are preferred to animal data for assessing potential

health effects from lead exposure to persons living or working near hazardous waste sites

or to other populations at risk. Therefore, this toxicity assessment relies primarily on

human data.

Adverse effects of lead in humans are most often related to PbB level as an indicator of

internal lead dose. External exposure (e.g., mg lead per kg body weight per day or mg

lead per cubic meter of air), as is commonly considered for other chemicals, is a far less

accurate indicator of exposure to lead than are PbB levels. Therefore, whenever possible,

this section relates adverse effects to PbB levels rather than to external exposure.

4.1 Chemical Properties

Lead is a soft, bluish-gray, metal (ATSDR 1999). Lead acetate and nitrate are soluble in

water; lead chloride is slightly soluble; and lead sulfide, phosphate, and oxides are not

soluble in water (ATSDR 1999). Some primary uses of lead in the U.S. are in lead-acid

storage batteries, ammunition, bearing metals, brass, bronze, cable covering, extruded

products, sheet lead, solder, ceramics, type metal, ballast or weights, tubes or containers,

oxides, and gasoline additives (ATSDR 1999). In 1997, 87 percent of lead use in the

U.S. was in the production of lead-acid storage batteries; 7.8 percent was used in metal

products; and 5.3 percent was used for miscellaneous applications (Smith 1998). Large

quantities of lead are used in ammunition for both military and sporting purposes. Alloys
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used for shot contain up to 8 percent antimony and 2 percent arsenic; those used for bullet

cores contain up to 2 percent antimony.

4.2 Pharmacokinetics

Lead absorption is influenced by the route of exposure, the exposure medium, speciation

and physiochemical characteristics of lead, and the age and physiological states of the

exposed individual. Approximately 30 percent to 50 percent of airborne particulate lead

is absorbed (ATSDR 1999).

Gastrointestinal absorption of lead in young children is much higher than in adults.

Children two weeks to eight years of age absorb about 40 percent to 50 percent of

ingested lead (Alexander et al. 1974; Ziegler et al. 1978), while non-fasted adults may

absorb less than 10 percent of soluble lead ingested in food or water and only 2.5 percent

of lead ingested in soil (USEPA 1996b; Maddaloni et al. 1998). Gastrointestinal

absorption of lead may also be influenced by nutritional status. Children who are calcium

or iron deficient may absorb more lead and have higher PbB levels (Mahaffey et al. 1986;-

Mahaffey and Annest 1986; Marcus and Schwartz 1987; Ziegler et al. 1978).

The amount of lead absorbed from the skin in humans is not known; however, dermal

absorption of inorganic compounds is generally a much less significant route of exposure

than oral and inhalation routes (ATSDR 1999; NEPC 1999). Most pharmacokinetic

models for lead do not evaluate the dermal route of exposure (USEPA 1994b, 1996b;

O'Flaherty 1998; Leggett 1993; Bowers et al. 1994). An exception is California's

LeadSpread model (used in this human health risk assessment [HHRA]), which assumes

an increase in PbB level of 0.00011 ug/dL lead per day based on dermal absorption of

only 0.06 percent of lead in soil (DTSC 1992).

Lead is absorbed into blood, where about 99 percent of lead is located in red blood cells

(DeSilva 1981; USEPA 1986; Everson and Patterson 1980; Hursh and Suomela 1968).

Blood lead rapidly exchanges with lead in other soft tissues (e.g., kidney, liver, lungs,
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brain) (ATSDR 1999). Bone contains about 94 percent and 73 percent of total lead body

burden in adults and children, respectively (Barry 1975). The half-life for lead in adults

is 28 to 36 days in blood, about 40 days in soft tissues, and about 27 years in bone

(Rabinowitz et al. 1976; Griffin et al. 1975). Bone lead can be mobilized into maternal

blood during pregnancy and lactation (Gulson et al. 1998, 1999). Lead in maternal blood

is efficiently transported to the fetus and breast milk can be a significant source of lead to

nursing infants (Gulson et al. 1998; Mushak 1998,1999).

Lead in the gastrointestinal tract that is not absorbed is eliminated in the feces. Absorbed

lead that is not retained is eliminated in the urine or excreted in the feces following

biliary secretion into the gastrointestinal tract (ATSDR 1999).

A number of lead pharmacokinetic models are available to predict PbB levels based on

lead intake in various exposure media, including models by USEPA (1994b, 1996b),

California Environmental Protection Agency (Cal/EPA), Department of Toxic

Substances Control (DTSC) (1992, 2000), O'Flaherty (1998), Leggett (1993), Bowers et

al. (1994), and ATSDR (1999).

4.3 ToxicityofLead

The toxic effects of lead are generally the same regardless of the route of entry. Low

level exposure to lead primarily affects the central nervous system and blood; however,

most parts of the body can be damaged by high exposure to lead. The most severe

neurological effect of lead is encephalopathy, which can lead to permanent neurological

effects and death. At lower levels, lead produces more subtle neurological effects that

can also be permanent. High levels of lead can produce anemia in adults and children.

4.3.1 Death

Death from encephalopathy has been reported at PbB levels of 125 to 750 jag/dl in

children and at PbB levels as low as 100 to 120 ug/dl in adults (ATSDR 1999). There is
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conflicting evidence in occupational mortality studies of chronic lead exposure. ATSDR

(1999) reported that "the results [of the studies] ... are discrepant, and all the studies have

design flaws that limit the validity of conclusions that can be drawn from their results."

4.3.2 Neurological Effects

Encephalopathy can occur in children starting with PbB levels of approximately 80 to

100 ug/dl (Bradley and Baumgartner 1958; Gant 1938; Bradley et al. 1956; NAS 1972;

Rummo et al. 1979; Smith et al. 1983; USEPA 1986). Intelligence Quotient (IQ)

decrements, fine motor dysfunction, and altered behavioral profiles have been reported in

preschool children with PbB level greater than 40 ug/dl (De la Burde and Choate 1972).

Peripheral neuropathy and reduced motor nerve conduction have been observed in

children at PbB levels as low as 20 to 30 ug/dl (Erenberg et al. 1974; Landrigan et al.

1976; Schwartz et al. 1988; Seto and Freeman 1964). USEPA (1998a) reported that

strong relationships exist between PbB levels in early childhood (age 15 months to 4

years) and neurobehavioral development (e.g., IQ scores), even when PbB levels are only

slightly elevated. USEPA (1998a) concluded that a 1 ug/dl increase in PbB level would

result on the average in a loss of 0.257 IQ points, such that a doubling of PbB levels from

10 to 20 ug/dl would result in a loss of approximately 2.57 IQ points. ATSDR (1999)

reported that "a doubling of PbB from 10-20 ug/dl is associated with an average IQ loss

of 1 to 3 points." A threshold below which lead does not affect IQ in children has not

been identified. Decreased hearing thresholds and alterations in brain electrical activity

have also been observed in children at PbB levels of 10-15 ug/dl or lower with no

apparent threshold (Schwartz and Otto 1987; Osman et al. 1999; Benignus et al. 1981;

Otto et al. 1981, 1982, 1985; Robinson et al. 1985; Winneke and Kraemer 1984;

Baumann et al. 1987).

PbB levels in adults of greater than 80 ug/dl may cause encephalopathy (DHHS 1997).

Overt neurological signs and decreased scores on neurobehavioral tests have been

observed in adults at PbB levels as low as 40 to 60 ug/dl (Baker et al. 1979, 1983;
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Campara et al. 1984; Haenninen et al. 1979; Maizlish et al. 1995; Williamson and Teo

1986; Zimmerman-Tanaelia et al. 1983). Decreased motor nerve conduction can occur in

adults at PbB levels of 30 jig/dl and greater (USEPA 1998a; ATSDR 1999; DHHS 1997).

4.3.3 Hematological Effects

Lead interferes with heme synthesis. Reduction of the heme body pool can lead to

adverse effects in several physiological systems (ATSDR 1999). Anemia can occur at

PbB levels of 40 ug/dl and higher in children and 50 ng/dl and higher in adults, from

decreased hemoglobin production and increased red blood cell destruction (ATSDR

1999). Other symptoms of decreased heme synthesis may be observed at lower PbB

levels. These symptoms include increased urinary porphyrins, coproporphyrin, and 5-

aminolevulenic acid (ALA); increased blood and plasma ALA; increased erythrocyte

protoporphyrin (EP); and decreased erythrocyte 8-aminolevulinic acid dehydrase

(ALAD) and pyrimidine-5'-nucleotide activity (USEPA 1998b). Some of these

indicators of decreased heme synthesis (e.g., decreased erythrocyte ALAD and

pyrimidine-5'-nucleotide activity) occur at PbB levels around 10 jJ-g/dl or lower with no

apparent threshold.

4.3.4 Renal Effects

Acute nephropathy can occur during the early stages of high exposure to lead, especially in

children. The symptoms of acute nephropathy (primarily changes to proximal tubular

epithelial cells) are generally reversible (ATSDR 1999). Chronic nephropathy is typically

associated with PbB levels of 60 ^ig/dl or higher (ATSDR 1999; IPCS 1995). Renal

changes produced by chronic nephropathy are generally irreversible (ATSDR 1999).

Early markers of renal tubular dysfunction (e.g., excretion of N-acetyl-B-D-

glucosaminidase [NAG]) have been observed at PbB levels lower than 60 ng/dl, but it is

not known whether these sensitive indicators of renal dysfunction are related to future

development of chronic renal disease (Loghman-Adham 1997).
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4.3.5 Cardiovascular Effects

Acute exposures to high levels of lead can produce cardiac lesions, electrocardiographic

abnormalities, and hemolytic anemia in children and adults (ATSDR 1999). There is

conflicting evidence regarding the potential effects of PbB levels on blood pressure in

adults (DHHS 1997; ATSDR 1999).

4.3.6 Gastrointestinal Effects

Colic is an early symptom of lead poisoning in children and adults, characterized by

abdominal pain, constipation, cramps, nausea, vomiting, anorexia, and weight loss

(ATSDR 1999).

4.3.7 Effects on Vitamin D Metabolism

Lead-induced inhibition of heme synthesis can interfere with the conversion of vitamin D

to its hormonal form, 1,25-dmydroxyvitamin D (ATSDR 1999). However, there is

uncertainty whether PbB levels less than 20 |J.g/dl can affect circulating concentrations of

1,25-dihydroxyvitamin D in humans with adequate nutritional status (IPCS 1995;

ATSDR 1999).

4.3.8 Teratogenicity, Reproductive Effects, and Fetotoxicity

High PbB levels can affect reproduction in human males and females (ATSDR 1999;

USEPA 1998a; DHHS 1997). Women occupationally exposed to lead during pregnancy

have an increased rate of miscarriages and stillbirths (Nordstrom et al. 1979; McMichael

et al. 1986; Baghurst et al. 1987; Rom 1976). Existing human data are insufficient to

identify a PbB threshold for reproductive effects in women (ATSDR 1999). Some

reproductive effects (e.g., decreased sperm count, abnormal sperm morphology,

decreased sperm mobility, hormonal changes) can occur among male workers with PbB
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levels as low as 30 to 40 ng/dl (Lancranjan et al. 1975; Alexander et al. 1996; Braunstein

et al. 1978; Ng et al. 1991; Gennart et al. 1992; Lerda 1992; Lin et al. 1996).

There is no evidence in humans or animals of teratogenic effects from exposure to low

levels of lead (ATSDR 1999).

4.3.9 Developmental Effects

There is conflicting information regarding the potential effects of lead on birth weight,

gestational age, and growth in children. Some studies reported an association between

PbB levels and growth in children (Angle and Kuntzelman 1989; Frisancho and Ryan

1991; Huseman et al. 1992; Kafourou et al. 1997; Lyngbye et al. 1987; Schwartz et al.

1986; Shukla et al. 1987, 1989, 1991; Nye 1929; Johnson and Tenuta 1979; Lauwers et

al. 1986; Bornschein et al. 1989), while other studies reported no statistically significant

relationship between PbB levels and growth (Greene and Ernhart 1991; Kim et al. 1995;

Sachs and Moel 1989).

4.3.10 Genotoxicity

There is conflicting evidence regarding the potential effects of lead on human

chromosomes. USEPA (1998a) reported that increased frequencies of chromosomal

aberrations have been observed in occupationally exposed workers (Nordenson et al.

1978; Huang et al. 1988), but that most studies report no such increase in workers

(Schmid et al. 1972; O'Riordan and Evans 1974; Bauchinger et al. 1977; Maki-

Paakkanen et al. 1981) or in children (Bauchinger et al. 1977).

4.3.11 Carcinogenicity

Evidence regarding carcinogenicity of lead in hurnans is generally considered to be

inadequate. However, lead is considered to be carcinogenic in animals. USEPA's

Integrated Risk Information System (IRIS) database classifies lead as a probable human
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carcinogen (B2), based on sufficient evidence in animals, but inadequate evidence in

humans.

4.4 Exposure Route Toxicity Considerations

The toxic effects of lead are generally considered to be similar regardless of the route of

entry (ATSDR 1999). There is an extensive database relating health effects in humans to

internal dose (e.g., PbB levels), but relatively few data relating human health effects to

exposure-route specific external exposure (e.g., mg/kg-day or m3/day). Numerous data

are available in animals relating health effects to external dose. However, ATSDR.

(1999) recommends against using animal data to quantitate human health hazards from

exposure to lead because animal data on lead toxicity are generally considered less

suitable for assessing health effects.

4,4.1 Ingestion

Ingestion is the primary route of exposure for children and other non-occupationally-

exposed receptors. However, dose-response data based on external ingestion dose

(mg/kg-day) in humans were limited. Hematological effects were observed in adult

humans who ingested 0.02 to 0.03 mg lead acetate/kg-day for 14 days or 0.01 to 0.02 mg

lead acetate/kg-day for 3 to 7 weeks (Cools et al. 1976; Stuik 1974).

Little data on ingestion of lead fragments is available in the literature. Indoor paint is

responsible for 83 percent of cases of childhood lead poisoning (Barltrop 1968). Lead

dissolves poorly in physiological solutions with the exception of the acid environment of

the stomach (Fergusson et al. 1997). Ingestion of lead foreign bodies (such as bullet

fragments) can result in acute lead intoxication following dissolution and absorption of

the ingested lead. Incidences of child ingestion of lead sinkers and lead shot have been

reported (Fergusson et al. 1997; Greensher et al. 1974; Mowad et al. 1998; Hugelmeyer

et al. 1988), resulting in lead poisoning and encephalopathy. Other potential effects of

swallowing large amounts of lead include blood anemia, kidney damage, colic, muscle
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weakness, brain damage, and death (ATSDR 1997). No quantitative dose-response data

were identified relating PbB concentrations to ingested lead fragments.

4.4.2 Inhalation

Inhalation is the primary route of exposure for adults at work. However, very little dose-

response data based on external ingestion dose (mg/m3) in workers was located. A 47

percent decrease in ALAD activity was observed in men inhaling lead at a concentration

of 0.011 mg/m3 for 18 weeks (Griffin et al. 1975). The Department of Health and Human

Services (DHHS 1997) reported that severe damage to the peripheral nervous system has

occurred historically from chronic, workplace exposures to lead of two or more times

higher than the current U.S. Occupational Safety and Health Administration (OSHA)

Permissible Exposure Limits (PELs) (Feldman et al. 1977) and that chronic exposure to

lead above the OSHA PEL may result in chronic nephropathy and potentially kidney

failure.

Under the OSHA general industry lead standard (29 CFR 1910.1025), the PEL for

personal exposure to airborne inorganic lead is 50 micrograms per cubic meter (ug/m3) as

an 8-hour time-weighted average (OSHA 1978). OSHA states that maintaining the

concentration of airborne particles of lead in the work environment below the PEL

represents a preventive measure intended to protect workers from excessive exposure,

which OSHA defines as a PbB level of 40 ug/dL. ACGIH (1999) has recommended that

worker lead exposures be kept below 50 ug/m3 (as an 8-hour time-weighted average).

4.4.3 Dermal

ATSDR (1999) reported that no studies were located regarding toxicity of lead in humans

or animals specifically from dermal exposure.
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4.5 Sensitive Populations and Indices of Exposure and Toxicity

Sensitive members of the population can include developing embryos/fetuses/neonates,

young children, women, and persons with chronic neurological dysfunction or kidney

disease. The embryo/fetus/neonate may be at increased risk from the effects of lead due

to a developing nervous system that is more sensitive to the effects of lead and transfer of

maternal lead during pregnancy and lactation (Gulson et al, 1998; Mushak 1998, 1999).

Young children may be especially at risk because, in comparison with adults, they absorb

more lead from the gastrointestinal tract; retain more absorbed lead; have a greater

prevalence of nutritional deficiency (e.g., calcium, iron, zinc) which can increase both

absorption and toxic effects of lead; have an incompletely developed blood-brain barrier;

have a developing nervous system that is more sensitive to the effects of lead; ingest

much more soil/dust per kg body weight; ingest more water per kg body weight; and

inhale more air per kg body weight (ATSDR 1999). Women may be at greater risk from

lead during pregnancy, lactation, and osteoporosis, each of which may intensify lead

mobilization from bone (Bonithon-Kopp et al. 1986; Markowitz and Weinburger 1990;

Silbergeld 1991; Silbergeld et al. 1988; Thompson et al. 1985).

Several indices in blood and body tissues are available to serve as sensitive biomarkers

for lead exposure and toxicity, including lead in blood, bone, and teeth, and physiological

changes associated with the effects of lead on heme synthesis (ATSDR 1999).

PbB levels are the easiest and most widely used index of lead exposure and toxicity

(ATSDR 1999). Levels in blood primarily reflect recent exposure, but can also reflect to

a lessor extent body burden, which is more related to long-term exposure to lead

(ATSDR 1999). For children and fetuses, 10 f-ig/dl is generally accepted as a PbB level

of concern (USEPA 1986, 1990, 1996b, 1998a, 1998b; CDC 1991; NRC 1993).

There is less agreement on a single PbB level of concern for adults. For pregnant

women, a maternal PbB level of concern may be approximately 10 p,g/dl for protection of

the developing fetus (USEPA 1996b; NRC 1993). ACGIH has recommended that
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worker PbB levels be kept below the biological exposure index of 30 |o.g/dl (the threshold

for effects seen in at least some adults) and that PbB levels for a woman in the workplace

remain below 30 ug/dl, "to protect her ability to have children that can develop normally"

(ACGIH 1994, 1999). DHHS and NIOSH define elevated PbB levels among U.S. adults

as those higher than 25 |Ug/dl (DHHS 1997). OSHA defines excessive exposure to lead

as PbB levels greater than 40 ug/dl and requires medical removal of workers with PbB

levels greater than 50 ug/dl (OSHA 1978). OSHA has said that men or women planning

to have children should be advised to limit their PbB levels to less than 30 ug/dl (OSHA

1991). The World Health Organization (WHO) recommends that exposed workers be

limited to PbB levels of less than 40 ug/dl, and that PbB levels in women of reproductive

age not exceed 30 ug/dl (WHO 1980). ATSDR (1999) states that a PbB level of 50 ug/dl

has been determined to be an approximate threshold for the expression of lead toxicity in

exposed workers. California's Department of Toxic Substances Control (DTSC), Human

and Ecological Risk Division, views 10 ug/dl as a level of concern for construction

workers at hazardous waste sites (Wade 2002).

Lead in bone, measured in vivo by tibial X-ray fluorescence (XRF), is considered a good

biomarker of cumulative exposure to lead in children and adults (ATSDR 1999). Recent

studies suggest that for some health outcomes, bone lead levels may be better predictors

of adverse effects than PbB levels (Hu et al. 1996, 1998). Lead in "baby teeth" has also

been used as a biomarker of lead exposure (ATSDR 1999). Lead in hair or urine are not

useful biomarkers for estimating low-level exposure to lead (ATSDR 1999).

Other sensitive indices of lead exposure and toxicity are related to the effects of lead on

heme synthesis. Decreased erythrocyte ALAD or pyrimidine-5'-nucleotidse activity are

sensitive indicators of recent exposure, at PbB levels below 10 ug/dl with no apparent

threshold (ATSDR 1999). EP becomes elevated at PbB levels of 25-30 jig/dl and reflects

average lead levels at the site of erythropoiesis (the development of mature red blood

cells) over the previous 4 months (ATSDR 1999).
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4.6 Toxicity Factors

There are currently no USEPA-verified reference doses (RfDs), reference concentrations

(RfCs) or slope factors for lead. Instead, toxicity of environmental lead is evaluated

based on PbB levels predicted using pharmacokinetic models. The DTSC LeadSpread

model is used in this HHRA.
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5.0 RISK CHARACTERIZATION

The California LeadSpread Model was used to quantify risk from lead contamination in

soil at the Point Vicente Interpretive Center (PVIC) site. Results for the Area of

Concern, Fringe Areas, and Hot Spots are summarized in Tables 5-1 through 5-3,

respectively. The tables present the 50 , 95th, and 99th percentile estimated blood lead

(PbB) concentration for each exposure scenario. Model output spreadsheets are provided

as Appendix B.

In general, the LeadSpread model generates a probability distribution of PbB levels for a

typical person, or group of people, exposed to a particular soil lead concentration and

concurrent lead exposures from other sources. The spread of the distribution reflects the

predicted variability in PbB level. This variability arises from several sources, including

physiological, behavioral, and cultural factors (USEPA 1994a).

A 95th percentile PbB estimate means that, under the specified exposure conditions, a

typical person or group of people exposed to lead under the specified conditions would

have an estimated risk of no more than 5% of exceeding the estimated PbB level. In

other words, in a group of people exposed to the specified level of lead, about 5 percent

will have a PbB level above the estimate, and 95 percent will have a PbB level below the

estimate. Similarly, a 99th percentile PbB estimate means that under the exposure

conditions specified in the scenario, about 1 percent of people will have a PbB level

above the estimate and 99 percent of people will have a PbB level below the estimate.

Because a person's exposure to lead involves a complex array of variables and sources

(e.g., air, water, diet, paint, etc.), because there is population sampling variability, and

because there is variability in environmental lead measurements and background levels of

lead in food and drinking water, results from the model should not be taken to indicate

that a specific PbB level will be observed in individuals in a community.
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Table 5-1

LeadSpread Model Results - Area of Concern

Receptor
Estimate of Blood Lead Concentration (ug/dL)

50th Percentile 95th Percentile 99th Percentile

Current Exposure Scenarios
Recreational Adult Visitor
Recreational Child Visitor
Recreational Pica Child
PVIC Employee/Volunteer

1-1
1.5
1.5
1.1

2.3
3.3
3.3
2.5

3.2
4.5
4.6
3.4

Potential Future Exposure Scenarios
Adult Resident
Child Resident
Pica Child Resident
Construction Worker

1.3
2.4
2.8
1.4

2.9
5.1
6.1
3.1

4.0
7.0
8.5
4.3

Table 5-2

LeadSpread Model Results - Fringe Areas

Receptor
Estimate of Blood Lead Concentration (fig/dL)

50th Percentile 95th Percentile 99th Percentile

Current Exposure Scenarios
Recreational Adult Visitor
Recreational Child Visitor
Recreational Pica Child
PVIC Employee/Volunteer

1.1
1.6
1.7
1.1

2.5
3.6
3.7
2.4

3.4
4.9
5.2
3.3

Potential Future Exposure Scenarios
Adult Resident
Child Resident
Pica Child Resident
Construction Worker

1.1
1.6
1.7
1.2

2.5
3.6
3.7
2.5

3.4
4.9
5.2
3.5
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Table 5-3

LeadSpread Model Results - Hot Spots

Receptor
Estimate of Blood Lead Concentration (ng/dL)

50th Percentile 95th Percentile 99th Percentile

Current Exposure Scenarios
Recreational Adult Visitor
Recreational Child Visitor
Recreational Pica Child
PVIC Employee/Volunteer

1.3
3.0
4.6
5.0

2.8
6.6
9.9
10.9

3.8
9.1
13.7
15.1

Potential Future Exposure Scenarios .
Adult Future Resident
Child Future Resident
Pica Child Future Resident
Adult Future Resident without
Homegrown Produce
Child Future Resident without
Homegrown Produce

Pica Future Child Resident
without Homegrown Produce
Construction Worker

21.3
78.6
122

6.7

44.8

87.8

31.3

46.1
170
263

14.6

96.9

190

67.7

63.7
235
363

20.1

134

262

93.7

Bold indicates blood lead level greater than 10 ug/dL.

As described previously (Section 4.5), for children and fetuses, 10 |u,g/dl is generally

accepted as a blood lead (PbB) level of concern. Blood lead concentrations above this

level are associated with adverse health effects in children. According to the U.S.

Environmental Protection Agency, exposures to soil lead levels should be limited such

that a typical (or hypothetical) child or group of similarly exposed children would have

an estimated risk of no more than 5 percent of exceeding the 10 ug/dL PbB level

(USEPA 1994a). In other words, the 95th percentile estimate of PbB level should not

exceed 10 ug/dL. The California Department of Toxic Substances Control (DTSC) uses

the 99th percentile estimate of PbB concentration as the "point of departure" for risk

management (DTSC 1992).
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There is less agreement on a single PbB level of concern for adults. For pregnant

women, a maternal PbB level of concern may be approximately 10 ug/dl for protection of

the developing fetus. Blood lead levels above a range of 25 to 50 ug/dL are associated

with lead toxicity in workers and other adults. The DTSC considers 10 ug/dL to be the

blood lead level of concern in adults.

5.1 Area of Concern

Exposure to soils in the Area of Concern results in estimated blood lead concentrations

for all current and potential future exposure scenarios that are well below 10 ug/dL, the

level of concern for children and pregnant women.

5.2 Fringe Areas

Exposure to soils in the Fringe Areas results in estimated blood lead concentrations for all

current and potential future exposure scenarios that are well below 10 ug/dL, the level of

concern for children and pregnant women.

5.3 Hot Spot Analysis

For current land use conditions, the hot spot scenarios are presented as a "worst case"

estimate of risk for comparison purposes only. The hot spot analysis assumes that a

receptor (i.e., a visitor, resident, or worker) is exposed only to soil that contains lead at an

average concentration of 6,100 mg/kg. Given the small areal extent of the hot spots, it is

extremely unlikely that any recreational visitor or worker would be exposed exclusively

to hot spot soils.

For recreational visitors under the current land use scenario, 95th and 99th percentile PbB

levels are predicted to be below 10 ug/dL. PbB levels above 10 ug/dL are estimated at

the 99th percentile for recreational child visitors exhibiting pica behavior and at the 95th
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and 99th percentile for PVIC employees/volunteers. This means that 1 percent of children

exhibiting pica behavior (a rare occurrence in itself) and exposed exclusively to hot spot

soils at the PVIC would be predicted to have a blood lead level in excess of the level of

concern.

Similarly, five percent of PVIC workers/volunteers who are exposed only to hot spot

soils would be predicted to have a blood lead level in excess of 10 ug/dL. PVIC

employees/volunteers would be exposed to soil while leading nature hikes or interacting

with visitors in the outdoor portions of the park. Given the small area of hot spot soils, it

is not reasonable to assume that employees/volunteers would be exposed only to hot spot

soils. Therefore, current exposures (i.e., to recreational visitors and PVIC

employees/volunteers) are not expected to result in PbB levels of concern.

For potential future land use, a residence could be constructed such that the yard consists

partially of hot spot soils. Because it is unlikely to occur, this scenario represents a

"worst case" exposure. Blood lead levels above 10 ug/dL are predicted for residential

exposure to hot spot soils. Under a residential scenario assuming that vegetables grown

hi the hot spot soils are consumed, the 99 percentile estimate of PbB is 63.7 ug/dL for

adult residents, 235 ug/dL for child residents, and 363 ug/dL for a child resident

exhibiting pica behavior. These PbB levels would likely result in significant health

impacts.

Table 5-4 shows the percent contribution of each residential exposure pathway to PbB

levels. For the hot spots, the largest contributor to PbB levels in adults is ingestion of

homegrown produce (68 percent). For typical and pica children, soil ingestion is the

exposure pathway of greatest concern (55 and 70 percent, respectively). In the Area of

Concern and Fringe Areas, soil ingestion is a much less significant contributor to total

blood lead level.

For a future construction worker, exposure exclusively to hot spot soils is predicted to

result in PbB levels above 10 ug/dL. Construction worker exposure to hot spot soils only
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Table 5-4

Percent Contribution of Exposure Pathways to Residential Exposure

Location Adult Child Pica Child

Area of Concern
Dermal Contact with Soil
Soil Ingestion
Inhalation (background)
Inhalation (site-related)
Water Ingestion
Food Ingestion (background)
Food Ingestion (homegrown)

<1%
4%
3%

<1%
63%
16%
12%

<1%
20%
<1%
2%
41%
21%
16%

<1%
34%
<1%

1%
34%
18%
13%

Fringe Areas
Dermal Contact with Soil
Soil Ingestion
Inhalation (background)
Inhalation (site-related)
Water Ingestion
Food Ingestion (background)
Food Ingestion (homegrown)

<1%
1%
4%

<1%
74%
19%
2%

<1%
5%

<1%
2%
58%
31%
4%

<1%
9%

<1%
2%
56%
29%
4%

Hot Spots,
Dermal Contact with Soil
Soil Ingestion
Inhalation (background)
Inhalation (site-related)
Water Ingestion
Food Ingestion (background)
Food Ingestion (homegrown)

1%
25%

.< 1%
<1%
4%
1%

68%

<1%
55%
<1%
< 1%

1%
1%

43%

<1%
70%
<1%
<1%

1%
<1%
28%

NOTE: The information in this table is based on LeadSpread model results. This model evaluates many
potential sources of exposure to lead, including site-related sources (e.g., ingestion of lead in soil, dermal
contact with lead in soil, inhalation of site-related dust, ingestion of homegrown produce grown in
contaminated soil) and background sources (e.g., lead in municipal drinking water, background levels of
lead in the air, and ingestion of food purchased at the market).
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(i.e., all exposure is to soils with an average lead concentration of 6,100 mg/kg) is very

unlikely. Given the small areal extent of the hot spots, exposure would be for a limited

time period only (e.g., a few days at most), and protective clothing would likely be

utilized. Since the LeadSpread model predicts PbB levels based on an assumption of

long-term, chronic exposure, health impacts to construction workers exposed to hot spot

soils for short time periods are not expected to occur.

5.4 Bullet Fragments

The LeadSpread results described above quantify potential blood lead levels for

exposures to lead in soil. In addition, bullet fragments have been observed at the PVIC

site. There has been some speculation that the hot spot concentrations (6,100 mg/kg and

1,500 mg/kg lead) could be due to the presence of bullet fragments in the soil samples.

Ingestion of bullet fragments by children (site visitors or hypothetical future residents)

could pose an acute health risk, as described in Section 4.4.1. In 15 years of operation,

no incidents of ingestion of bullet fragments have been reported at PVIC. Although the

probability of such an event is considered very low, the potential acute health effects are

significant.

5.5 Summary

Exposure of recreational visitors, site workers/volunteers, and construction workers to

lead-contaminated soil at the PVIC site is not expected to result in adverse health effects

based on results of the LeadSpread model. Exposure to lead in site soils in the Area of

Concern and Fringe Areas is not predicted to result in PbB concentrations above 10

jitg/dL at the 99th percentile for any potential receptors

For the "worst case" hot spot analysis, exposure to soil at an average concentration of

6,100 mg/kg would result in blood lead levels slightly above 10 ug/dL at the 99th

percentile for the recreational pica child and for a PVIC employee/volunteer.
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Construction workers exposed to exclusively hot spot soils have predicted PbB levels of

67 to 94

For hypothetical future residents, PbB levels above 10 (J-g/dL are predicted only for a

residence constructed on hot spot soils. Elevated PbB levels and adverse health effects

would be predicted to occur for children and adults exposed to lead under these

conditions.

Ingestion of bullet fragments by children, while unlikely to occur, could result in

significant acute health effects (e.g., encephalopathy).
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6.0 UNCERTAINTY ANALYSIS

Estimating human health risks from exposure to environmental chemicals is a complex

process with inherent uncertainties. Uncertainty is a reflection of limitations in

knowledge and simplifying assumptions that are made to quantify human health risks.

There are four types of uncertainty (Finkel 1990; Hattis and Burmaster 1994): parameter

uncertainty, model uncertainty, decision-rule uncertainty, and variability. The first two

comprise much of the overall uncertainty in the human health risk assessment (HHRA)

process and in this HHRA.

Parameter uncertainty includes measurement errors and random and/or systematic errors

arising from the inability to measure variables precisely and accurately (e.g., equipment

and laboratory problems), or because the quantity being measured varies spatially or

temporally. No basic methodological errors (e.g. laboratory processing and equipment)

were identified during the Point Vicente Interpretive Center (PVIC) site assessments.

Model uncertainty can arise from the use of surrogate variables, excluded variables that

should have been included, abnormal conditions, incorrect model forms, etc. Pathways

of lead exposure have both direct effects (from contact with contaminated soil) and

secondary impacts such as soil contribution to house dust (for the future residential

scenario). Failure to correctly specify the appropriate variables can lead to uncertainties

in interpreting quantitative results.

Decision-rule uncertainty is of greater importance to risk management than to risk

assessment. For example, uncertainties are associated with the evaluation of competing

or different priorities among societal and economic concerns in developing an acceptable

level of risk.

Variability is often confused with uncertainty, but is defined differently. Variability is

the underlying and relatively stable distribution of some parameter that can be

empirically characterized in knowable biological, physical, bio-physicochemical, or
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chemical terms. Variability can be characterized empirically in an exposure population,

but that does not eliminate its contribution to overall uncertainty. In other words,

additional data can reduce uncertainty (i.e., our lack of knowledge) but does not reduce

variability (i.e., the inherent variation in a parameter).

In this HHRA, uncertainties relate to the development of exposure point concentrations,

the assumptions about exposure and toxicity, and the characterization of human health

risks. Uncertainties were handled conservatively in most cases (i.e., health protective

choices were preferentially made).

6.1 Uncertainty in Site Data

There are many uncertainties associated with obtaining and evaluating data for use in risk

assessment. Some of these uncertainties are associated with developing the sampling

plan, reviewing analytes detected at the site, and validation of site data. Soil data were

collected by The Source Group (1999, 2001); details of the sample collection and quality

assurance of the data are addressed in the Remedial Investigation (RT) Report. The soil

data are believed to be of acceptable quality for use in this risk assessment.

Uncertainties also result from the inability to sample the entire surface area of potentially

impacted soil at the site. Instead, a limited number of samples were obtained to represent

the contaminant characteristics of a larger area. A grid sampling approach was used to

collect soil samples during the site assessments; additional samples were collected in the

Area of Concern to further characterize lead soil contamination in this area. Insufficient

samples may have been collected to adequately characterize lead in soil, resulting in a

moderate potential for over- or underestimation of risk.

Total lead concentrations were used to define exposure point concentrations in this

HHRA. However, lead concentrations may be enriched in the fine soil fraction (i.e., less

than 250 microns), which is the fraction most likely to adhere to hands and clothing and
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therefore be incidentally ingested. Use of total lead concentrations may result in an

underestimation of risks from incidental ingestion of lead-contaminated soil.

Two soil samples had very high concentrations of lead. These samples were determined

to be outliers using a statistical test (Rosner's test). It is possible that additional hot spots

are present in the Area of Concern at the PVTC site. If so, potential risks may be

underestimated.

This HHRA focuses on lead soil contamination. Other contaminants potentially present

in site soils were not evaluated. This may result in an underestimation of total risk from

exposure to site soils.

6.2 Uncertainty in the Exposure Assessment

A number of uncertainties are associated with assumptions made for the exposure

assessment. Areas of uncertainty include identification of receptors and exposure

pathways, calculation of exposure point concentrations, and selection of exposure

parameters.

For residential and recreational exposures, a surface soil horizon of 0 to 1 feet bgs was

selected. According to the U.S. Environmental Protection Agency's (USEPA's) Soil

Screening Guidance (USEPA 1996a), the depth over which surface soils are sampled

should reflect the type of exposures expected at the site. The Urban Soil Lead Abatement

Demonstration Project (USEPA 1993) defined the top 2 centimeters as the depth of soil

where direct contact predominantly occurs. In the Area of Concern at the PVIC, no

samples were collected in the top 2 centimeters (about 1 inch). Thirty soil samples were

collected from the 0.5-foot depth; five additional samples were collected at a depth of 1

foot. Using only data collected from the 0.5-foot depth would have resulted in a

reduction in the exposure point concentration from 69.4 mg/kg to 58.7 mg/kg. Therefore,

the choice of soil horizon results in a minor overestimation of human health risk to

recreational visitors and hypothetical future residents.
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Incidental ingestion is the major pathway of exposure to lead in soil and dust (USEPA

2000c). Lead in ingested soil and dust is best represented by the lead concentration in the

particle size fraction that sticks to hands. Several studies indicate that the particle size

fraction of soil and dust that sticks to hands is the fine fraction, and that a reasonable

upper bound for this size fraction is 250 microns (Kissel et al. 1996; Sheppard and

Evenden 1994; Driver et al. 1989; Duggan and Inskip 1985; Que Hee et al. 1985; Duggan

1983). This is also the particle size fraction that is most likely to accumulate in the

indoor environment as a result of deposition of wind-blown soil and transport of soil on

clothes, shoes, pets, toys, and other objects (USEPA 2000c).

Review of data from cleanup sites has demonstrated that the lead concentration in the fine

fraction often differs from the lead concentration in the total soil sample, and enrichment

of lead in the fine fraction is suggested (USEPA 2000c). hi certain cases, however, the

opposite situation may occur. In some soils, the coarser soil fraction may contain high

concentrations of lead. In this case, total soil concentrations are more appropriate for

assessing human health risks. In addition, total soil concentration is more representative

of deliberate soil ingestion (pica) than the fine fraction concentration. For the PVIC site,

total lead concentrations were used to establish exposure point concentrations. This may

result in underestimation of risks from incidental ingestion of soil for all but the pica

child.

For estimating a reasonable maximum exposure (RME), upper 90th or 95th percentile

values are generally used for exposure assumptions. The intent of the RME is to present

risks as a range from central tendency to high-end risk ("...above the 90th percentile of

the population distribution") (Habicht 1992). This descriptor is intended to "estimate the

risks that are expected to occur in small but definable 'high end' segments of the subject

population" (Habicht 1992). USEPA distinguishes between scenarios that are possible

but highly improbable, and those that are conservative but more likely to occur within a

population; it is the second group of scenarios that are considered in HHRAs. The

predicted 95th and 99th percentile blood lead (PbB) levels thus overestimate risk for the

majority of a hypothetical population.
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The LeadSpread default values for the intake rate of soil (50 mg/day for adults, 100

mg/day for typical children, and 200 mg/day for a child exhibiting pica behavior) was

used to evaluate residential and recreational activities. For construction workers, a soil

intake rate of 300 mg/day was assumed. This value is believed to be a reasonable

average assumption for contact-intensive activities such as excavation, utilities

placement, construction of foundations, and landscaping.

For the recreational scenario, exposure frequency was assumed to be 0.25 days/week, or

13 visits per year (approximately once per month). An analysis of the sensitivity of

modeled PbB levels to the exposure frequency assumption is presented in Figure 6-1.

PbB concentrations are not predicted to exceed a PbB level of 10 (J.g/dL in the Area of

Concern, even with daily visits to the site.

Default LeadSpread values were used for all other exposure parameters. To the extent

that these values (identified in Table 3-1) do not accurately reflect the environment or

population characteristics at the PVIC site, health risks may be over- or underestimated.

A detailed evaluation of the degree of uncertainty in LeadSpread default values was not

performed for this HHRA.

6.3 Uncertainty in the Toxicity Assessment

Potential cancer risks associated with exposure to lead in soil were not evaluated

quantitatively in this HHRA. Although USEPA classifies lead as a probable human

carcinogen (category "B2" - adequate data in laboratory animals, inadequate or no data

in humans), they have not developed a slope factor for lead. The California

Environmental Protection Agency (Cal/EPA) has developed oral and inhalation slope

factors for lead of .0085 (mg/kg-day)"1 and .042 (mg/kg-day)'1, respectively (OEHHA

1999).
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Figure 6-1
Sensitivity of Predicted Blood Lead Level to Exposure Frequency Assumption

for Recreational Visitor (Area of Concern)
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According to USEPA, quantifying lead's cancer risk involves many uncertainties, some

of which may be unique to lead. Age, health, nutritional state, body burden, and exposure

duration influence the absorption, release, and excretion of lead. In addition, current

knowledge of lead pharmacokinetics indicates that an estimate derived by standard

procedures would not truly describe the potential risk. Thus, USEPA's Carcinogen

Assessment Group recommends that a numerical estimate not be used (USEPA 2001).

Preliminary calculations of cancer risk to residents (the most conservative receptor

group) using the Cal/EPA cancer potency factors indicate that the cancer risk from soil

ingestion and dermal contact is approximately 1E-6 (or one chance in a million) for a 30-

year exposure to lead in Area of Concern soils. Therefore, noncancer health effects of

lead are of greater concern than is lead's potential to cause cancer. Noncancer health

effects will drive the need for remediation and the cleanup goals developed at the PVTC

site.

6.4 Uncertainty in the Risk Characterization

Because the exposure scenarios were designed to represent a reasonable maximum

exposure and were intentionally conservative, calculated risks may overestimate typical

(or average) exposures.

Risk characterization results are expressed as the estimated risk that an exposed child (or

other receptor) will exceed a 10 ug/dL PbB level. USEPA recommends that a soil lead

concentration be determined so that a typical child or group of children exposed to lead at

this level would have an estimated risk of no more than 5 percent of exceeding a PbB of

10 ug/dL (USEPA 1998c).

Use of a model (LeadSpread) to predict PbB concentrations provides additional sources

of uncertainty. A detailed evaluation of the uncertainty inherent in the LeadSpread model

was not performed for this HHRA.
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OUTLIER EVALUATION
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A. OUTLIER EVALUATION

An outlier is defined as "an observation that does not conform to the pattern established

by other observations" (Hunt et al. 1981). Outliers may arise from mistakes such as data-

coding errors, as a result of instrument malfunction or calibration problems, or they can

indicate that a different model should be adopted for the data distribution (Gilbert 1987).

At the Point Vicente Interpretive Center (PVIC), outliers may represent areas of

unusually high concentration of lead in the soil (i.e., hot spots) that are not consistent

with the distribution of soil lead data in the surrounding areas.

Rosner's (1983) "many-outlier" sequential procedure for identifying up to 10 outliers was

used to determine whether any of the soil lead data points are statistical outliers.

Rosner's test is designed to avoid masking of one outlier by another (i.e., when an outlier

goes undetected because it is very close in value to another outlier).

To use Rosner's approach, an upper limit on the number of potential outliers present is

specified (in this case, 2). Then the data point farthest from the mean is deleted and the

test statistic recomputed after each deletion.

Because the data distribution is lognormal, the following calculations were performed on

the logarithms of the data points. Rosner's statistic is calculated as follows:

„ _
*"

In other words, Rj+i = [value of data point farthest from the mean - sample mean of data

points] / sample standard deviation (i data points).

The following hypotheses were tested:

Ho: The entire data set is from a lognormal distribution
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HI: There is one outlier

H2: There are two outliers

Values of sample mean, sample standard deviation, and Rosner's Statistic R were

computed from the soil data for the Area of Concern shown in Table B-l. These values

are summarized below.

Number of outliers (i)
Number of samples - number of outliers
Sample Mean
Sample Standard Deviation
Highest Data Point, y(i)
Rosner's Statistic R
Critical Value (from Table A 16, Gilbert
1987)

0
35

1.39
0.73
3.79
3.29

2.99

Reject Ho

1
34

1.32
0.61
3.18
3.05

2.98

Reject HI

2
33

1.26
0.53
2.15
1.68

2.97

Accept H2

Rosner's statistic was then compared to the critical value (interpolated from Table A16 in

Gilbert 1987). The hypothesis was rejected if R is greater than the critical value, and

accepted if R is less than the critical value. Hypotheses Ho and HI were rejected;

hypothesis H2 was accepted. In other words, there are two outliers from the assumed

lognormal distribution.

These two data points-(6,100 mg/kg and 1,500 mg/kg) were treated as hot spots (or areas

of higher contamination) and evaluated separately in the human health risk assessment.
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Table A-l

Data Used to Detect Outliers

Total Lead (mg/kg)
2.1
3.1
4.0
5.0
5.2
5.0
5.3
5.6
5.8
7.4
7.5
7.5
7.8
14
15
20
22
23
24
26
29
31
38
40 I
40 1
42
65 '
70
78
120
130
130
140

1,500
6,100

Log (Total Lead)
0.32
0.49
0.60
0.68
0.70
0.70
0.72
0.72
0.76
0.87
0.88
0.88
0.89
1.15
1.18
1.30
1.34
1.36
1.38
1.41
1.46
1.49
1.58
1.60
1.60
1.62
1.81
1.85
1.89
2.08
2.11
2.11
2.15
3.18
3.79
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ATTACHMENT B

LEAD RISK ASSESSMENT SPREADSHEETS
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The following LeadSpread model results are included in this appendix:

B-l Recreational Visitors and PVIC Employees /Volunteers - Area of Concern

B-2 Recreational Visitors and PVIC Employees/Volunteers - Fringe Areas

B-3 Recreational Visitors and PVIC Employees/Volunteers - Hot Spot

B-4 Hypothetical Future Residents - Area of Concern

B-5 Hypothetical Future Residents - Fringe Areas

B-6 Hypothetical Future Residents - Hot Spot

B-7 Hypothetical Future Residents Assuming No Homegrown Produce - Hot Spot

B-8 Future Construction Worker - Area of Concern

B-9 Future Construction Worker - Fringe Areas

B-10 Future Construction Worker - Hot Spot

In general, default input and exposure parameters were used in the attached spreadsheets.

Site-specific data (i.e., soil exposure point concentrations) and other parameters that were

modified (e.g., % homegrown produce, exposure frequency, respirable dust, and soil

ingestion rate for construction workers) have been identified by shading. Rationale for

modification of exposure parameters is presented in Section 3.3.2.
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Recreational Visitors and PVIC Employees/Volunteers - Area of Concern

INPUT

MEDIUM
Lead in Air (|jg/m3)

Lead in Soil/Dust (|jg/g)
Lead in Water (ug/l)

% Home-grown Produce
Respirable Dust (ug/m3)

LEVEL
0.028
67.5
15
0%

1.5

OUTPUT

BLOOD Pb, ADULT

BLOOD Pb, CHILD

Percentile Estimate of Blood Pb (ug/dl)

50th 90th 95th 98th 99th

1.1 2.0 2.3 2.8 3.2

1.5 2.8 3.3 4.0 4.5

BLOOD Pb, PICA CHILD 1.5 2.8 3.3 4.0 4.6

BLOOD Pb, OCCUPATIONAL 1.1 2.1 2.5 3.0 3.4

PRG-99

(ug/g)
69032

7272

3651

3475

PRG-95

(ug/g)
107998

12327

6189

5464

EXPOSURE PARAMETERS

Days per week
units

days/wk

Days per week, occupational
Geometric Standard Deviation
Blood lead level of concern (ug/dl)
Skin area, residential
Skin area occupational
Soil adherence
Dermal uptake constant
Soil ingestion
Soil ingestion, pica
Ingestion constant
Bioavailability

Breathing rate
Inhalation constant
Water ingestion
Food ingestion
Lead in market basket

_ead in home-grown produce

cm2

cm2

Mg/cm2

(Mg/dl)/(Mg/day)

mg/day
mg/day

(Mg/dl)/(Mg/day)
unitless

m3/day

(M9/dl)/(pg/day)

I/day

kg/day

M9/kg

Mg/kg

adults jchildre

0.25

5
1.6
10

5700

2900

70

2900

200

0.0001

50

0.04

100
200
0.16

0.44

20
0.08

1.4
1.9

6.8

0.19

0.4
1.1

3.1
30.4

PATHWAYS

ADULTS

Pathway
Soil Contact
Soil Ingestion
Inhalation, bkgrnd
Inhalation
Water Ingestion
Food Ingestion, bkgrnd
Food Ingestion

Residential
Pathway contribution
PEF

1.4E-6
3.1E-5

8.8E-8

O.OE+0

ug/dl

0.00

0.00

0.00

0.00

0.84

0.23

0.00

percent
0%
0%
0%
0%

78%
22%
0%

Occupational
Pathway contribution

PEF
1.4E-5
6.3E-4

1.8E-6

ug/dl

0.00

0.04

0.03

0.00

0.84

0.23

percent
0%
4%
3%
0%
73%
20%
0%

CHILDREN

Pathway
Soil Contact
Soil Ingestion
Inhalation
Inhalation, bkgrnd
Water Ingestion
Food Ingestion, bkgrnd
Food Ingestion

typical
Pathway contribution
PEF

2.0E-6
2.5E-4
7.0E-8

O.OE+0

ug/dl
0.00

0.02

0.00

0.00

0.96

0.54

0.00

percent

0%
1%
0%
0%
63%
36%
0%

with pica

Pathway contribution

PEF

5.0E-4

ug/dl
0.00

0.03

0.00

0.00

0.96

0.54

0.00

percent

0%
2%
0%
0%
63%
35%
0%

B-l



LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Recreational Visitors and PVIC Employees/Volunteers - Fringe Areas

INPUT

MEDIUM
Lead in Air (ug/m3)
Lead in Soil/Dust (ug/g)
Lead in Water (ug/l)

% Home-grown Produce
Respirable Dust (ug/m3)

LEVEL
0.028
11.4
15

0%

1.5

OUTPUT

BLOOD Pb, ADULT
BLOOD Pb, CHILD

Percentile Estimate of Blood Pb (ug/dl)
50th 90th 95th 98th 99th
1.1 2.0 2.3 2.8 3.2

1.5 2.7 3.3 4.0 4.5

BLOOD Pb, PICA CHILD 1.5 2.8 3.3 4.0 4.5
BLOOD Pb, OCCUPATIONAL 1.1 2.0 2.4 2.9 3.3

PRG-99

(ug/g)
69032
7272
3651
3475

PRG-95

(ug/g)
107998
12327
6189
5464

EXPOSURE PARAMETERS

Days per week
units

days/wk

Days per week, occupational
Geometric Standard Deviation
Blood lead level of concern (|jg/dl)
Skin area, residential
Skin area occupational
Soil adherence
Dermal uptake constant
Soil ingestion
Soil ingestion, pica
Ingestion constant
Bioavailability
Breathing rate
Inhalation constant
Water ingestion
Food ingestion
Lead in market basket
_ead in home-grown produce

cm2

cm2

(jg/cm2

djg/dl)/(Mg/day)
mg/day
mg/day

(Mg/dl)/{Mg/day)
unitless
m3/day

(Mg/dl)/(M9/day)

I/day
kg/day

M9/kg
M9/kg

adults | childre
0.25

5
1.6
10

5700
2900

70

2900

200

0.0001
50

0.04

100
200
0.16

0.44

20
0.08

1.4
1.9

6.8
0.19

0.4
1.1

3.1
5.1

PATHWAYS

ADULTS

Pathway
Soil Contact
Soil Ingestion
Inhalation, bkgrnd
Inhalation
Water Ingestion
Food Ingestion, bkgrnd
Food Ingestion

Residential
Pathway contribution
PEF

1.4E-6
3.1E-5

8.8E-8

O.OE+0

ug/dl
0.00
0.00
0.00
0.00
0.84
0.23
0.00

percent
0%
0%
0%
0%
78%
22%
0%

Occupational
Pathway contribution

PEF
1.4E-5
6.3E-4

1.8E-6

ug/dl

0.00
0.01
0.03
0.00
0.84
0.23

percent
0%
1%
3%
0%
75%
21%
0%

CHILDREN

Pathway
Soil Contact
Soil Ingestion
Inhalation
Inhalation, bkgrnd
Water Ingestion
Food Ingestion, bkgrnd
Food Ingestion

typical
Pathway contribution
PEF

2.0E-6
2.5E-4
7.0E-8

O.OE+0

ug/di
0.00
0.00
0.00
0.00
0.96
0.54
0.00

percent
0%
0%
0%
0%
64%
36%
0%

with pica
Pathway contribution

PEF

5.0E-4

ug/dl

0.00
0.01
0.00
0.00
0.96
0.54
0.00

percent
0%
0%
0%
0%
64%
36%
0%
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL
Recreational Visitors and PVIC Employees/Volunteers - Hot Spot

INPUT

MEDIUM
Lead in Air (ug/m3)
Lead in Soil/Dust (ug/g)
Lead in Water (ug/l)
% Home-grown Produce
Respirable Dust (ug/m3)

LEVEL
0.028
6100.0

15
0%
1.5

OUTPUT

BLOOD
BLOOD
BLOOD
BLOOD

Pb,
Pb,

Pb,

Pb,

I

ADULT
CHILD
PICA CHILD
OCCUPATIONAL

Percentile
50th
1.3
3.0
4.6
5.0

Estimate of
90th
2.3
5.6
8.4
9.2

95th
2.8
6.6
9.9
10.9

Blood Pb (ug/dl)
98th
3.4
8.0
12.0
13.2

99th
3.8
9.1
13.7
15.1

PRG-99
(ug/g)
69032
7272
3651
3475

PRG-95
(ug/g)
107998
12327
6189
5464

EXPOSURE PARAMETERS

Days per week
units

days/wk
Days per week, occupational
Geometric Standard Deviation
Blood lead level of concern (ug/dl)
Skin area, residential
Skin area occupational
Soil adherence
Dermal uptake constant
Soil ingestion
Soil ingestion, pica
Ingestion constant
Bioavailability
Breathing rate
Inhalation constant
Water ingestion
Food ingestion
Lead in market basket
Lead In home-grown produce

cm2

cm2

Ma/cm2

(Mfl/dl)/(no/day)
mg/day
mg/day

(H0/dl)/(ug/day)
unftless
m3/day

()jg/dl)/((jg/day)
I/day

kg/day
US/kg
US/kg

adultslchildre
0.25

5
1.6
10

5700
2900

70

2900

200
0.0001

50

0.04

100
200
0.16

0.44
20

0.08
1.4
1.9

6.8
0.19
0.4
1.1

3.1
2745.0

PATHWAYS

ADULTS

Pathway
Soil Contact
Soil Ingestion
Inhalation, bkgrnd
Inhalation
Water Ingestion
Food Ingestion, bkgrnd
Food Ingestion

Residential
Pathway contribution
PEF

1.4E-6
3.1E-5

8.8E-8

O.OE+0

ug/dl
0.01
0.19
0.00
0.00
0.84
0.23
0.00

percent
0%
15%
0%
0%

66%
18%
0%

Occupational
Pathway contribution

PEF
1.4E-5
6.3E-4

1.8E-6

ug/dl
0.08
3.83
0.03
0.01
0.84
0.23

percent
2%
76%
1%
0%
17%
5%
0%

CHILDREN

Pathway
Soil Contact
Soil Ingestion
Inhalation
Inhalation, bkgrnd
Water Ingestion
Food Ingestion, bkgrnd
Food Ingestion

typical
Pathway contribution
PEF

2.0E-6
2.5E-4
7.0E-8

O.OE+0

ug/dl
0.01
1.53
0.00
0.00
0.96
0.54
0.00

percent
0%
50%
0%
0%
31%
18%
0%

with pica
Pathway contribution

PEF

5.0E-4

ug/dl
0.01
3.07
0.00
0.00
0.96
0.54
0.00

percent
0%
67%
0%
0%
21%
12%
0%
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Hypothetical Future Residents - Area of Concern

INPUT

MEDIUM
Lead in Air (ug/m3)
Lead in Soil/Dust (ug/g)
Lead in Water (ug/l)
% Home-grown Produce
Respirable Dust (ug/m3)

LEVEL
0.028
67.5
15
7%

1.5

OUTPUT

| Percentile Estimate of Blood Pb (|jg/dl)

BLOOD Pb, ADULT
BLOOD Pb, CHILD
BLOOD Pb, PICA CHILD

50th 90th
1.3 2.4

2.4 4.3

2.8 5.2

95th 98th 99th
2.9 3.5 4.0
5.1 6.2 7.0
6.1 7.4 8.5

BLOOD Pb, OCCUPATIONAL

PRG-99

(ug/g)
676

146
94

PRG-95

(Mg/g)
1063
247

159

EXPOSURE PARAMETERS

Days per week
units

days/wk

Days per week, occupational
Geometric Standard Deviation
Blood lead level of concern (ug/dl)
Skin area, residential
Skin area occupational
Soil adherence
Dermal uptake constant
Soil ingestion
Soil ingestion, pica
Ingestion constant
Bioavailability
Breathing rate
Inhalation constant
Water ingestion
Food ingestion
Lead in market basket
_ead in home-grown produce

cm2

cm2

(jg/cm2

(ug/dl)/(Mg/day)

mg/day
mg/day

(Mg/dl)/(ug/day)

unitless

m3/day
(Mg/dl)/(Mg/day)

I/day

kg/day

MQ/kg
Mg/kg

adults | childre
7

5
1.6
10

5700
2900

70

2900

200
0.0001

50

0.04

100
200
0.16

0.44
20

0.08
1.4
1.9

6.8
0.19
0.4

1.1
3.1
30.4

PATHWAYS

ADULTS

Pathway
Soil Contact
Soil Ingestion
Inhalation, bkgrnd
Inhalation
Water Ingestion

Residential
Pathway contribution
PEF

3.8E-5
8.8E-4

2.5E-6

Food Ingestion, bkgrnd
Food Ingestion 2.4E-3

ug/di
0.00
0.06
0.05
0.00

0.84
0.22
0.16

percent
0%
4%
3%
0%

63%

16%
12%

Occupational
Pathway contribution

PEF ug/dl percent

CHILDREN

Pathway
Soil Contact
Soil Ingestion
Inhalation
Inhalation, bkgrnd
Water Ingestion

typical
Pathway contribution
PEF

5.6E-5
7.0E-3
2.0E-6

Food Ingestion, bkgrnd
Food Ingestion 5.5E-3

ug/di
0.00
0.48
0.00
0.04
0.96
0.50
0.37

percent
0%

20%
0%
2%
41%
21%
16%

with pica
Pathway contribution

PEF

1.4E-2

ug/di
0.00
0.95
0.00
0.04
0.96
0.50
0.37

percent
0%
34%

0%

1%
34%
18%
13%
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Hypothetical Future Residents - Fringe Areas

INPUT

MEDIUM
Lead in Air (ug/m3)

Lead in Soil/Dust (ug/g)

Lead in Water (|jg/l)

% Home-grown Produce
Respirable Dust (ug/m3)

LEVEL

0.028

11.4
15
7%

1.5

OUTPUT

BLOOD Pb, ADULT

BLOOD Pb, CHILD

Percentile Estimate of Blood Pb (ug/dl)

50th 90th 95th 98th 99th

1.1 2.1 2.5 3.0 3.4
1.6 3.0 3.6 4.3 4.9

BLOOD Pb, PICA CHILD 1.7 3.1 3.7 4.5 5.2

BLOOD Pb, OCCUPATIONAL

PRG-99

(ug/g)
676
146
94

PRG-95

(Mg/g)
1063
247
159

EXPOSURE PARAMETERS

Days per week

units

days/wk

Days per week, occupational

Geometric Standard Deviation

Blood lead level of concern (|jg/dl)

Skin area, residential

Skin area occupational

Soil adherence

Dermal uptake constant

Soil ingestion

Soil ingestion, pica

Ingestion constant
Bioavailability

Breathing rate

Inhalation constant

Water ingestion

Food ingestion

Lead in market basket

uead in home-grown produce

cm2

cm2

(jg/cm2

(|jg/dl)/(pg/day)

mg/day

mg/day

(ug/dl)/(ug/day)

unitless

rrfVday

(ug/dl)/(ug/day)

I/day

kg/day

Ma/kg
M9/kg

adults childre

7
5

1.6
10

5700

2900

70

2900

200
0.0001

50

0.04

100
200
0.16

0.44

20

0.08

1.4
1.9

6.8

0.19

0.4
1.1

3.1
5.1

PATHWAYS

ADULTS

Pathway

Soil Contact

Soil Ingestion

Inhalation, bkgrnd

Inhalation

Water Ingestion

Residential

Pathway contribution

PEF
3.8E-5

8.8E-4

2.5E-6

Food Ingestion, bkgrnd

Food Ingestion 2.4E-3

ug/dl

0.00
0.01
0.05
0.00
0.84
0.22
0.03

percent

0%
1%
4%
0%
74%
19%
2%

Occupational
Pathway contribution

PEF Mg/dl percent

CHILDREN

Pathway

Soil Contact

Soil Ingestion

Inhalation

Inhalation, bkgrnd

Water Ingestion

typical

Pathway contribution

PEF
5.6E-5

7.0E-3

2.0E-6

Food Ingestion, bkgrnd
Food Ingestion 5.5E-3

Mg/di
0.00
0.08
0.00
0.04
0.96
0.50
0.06

percent

0%

5%
0%
2%
58%
31%
4%

with pica

Pathway contribution

PEF

1.4E-2

ug/dl

0.00
0.16
0.00
0.04
0.96
0.50
0.06

percent

0%
9%
0%
2%
56%
29%
4%
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Hypothetical Future Residents - Hot Spot

INPUT

MEDIUM

Lead in Air (ug/m3)

Lead in Soil/Dust (pg/g)

Lead in Water (|jg/l)

% Home-grown Produce

Respirable Dust (ug/m3)

LEVEL

0.028
6100.0

15
7%
1.5

OUTPUT

BLOOD Pb, ADULT

BLOOD Pb, CHILD

Percentile Estimate of Blood Pb (ug/dl)

50th 90th 95th 98th 99th
21.3 39.0 46.1 56.0 63.7
78.6 143.6 169.9 206.5 235.0

BLOOD Pb, PICA CHILD 121.6 222.1 262.7 319.3 363.4

BLOOD Pb, OCCUPATIONAL

PRG-99

(M9/g)
676
146
94

PRG-95

(ug/g)
1063
247
159

EXPOSURE PARAMETERS

Days per week

units

days/wk

Days per week, occupational

Geometric Standard Deviation
Blood lead level of concern (ug/dl)

Skin area, residential

Skin area occupational

Soil adherence

Dermal uptake constant

Soil ingestion

Soil ingestion, pica

Ingestion constant

Bioavailability

Breathing rate

Inhalation constant

Water ingestion

Food ingestion

Lead in market basket

-ead in home-grown produce

cm2

cm2

pg/cm2

((jg/di)/(|jg/day)

mg/day

mg/day

(M9/dlX(Mg/day)

unitless
m3/day

(Mg/dl)/(Mg/day)

I/day

kg/day

Mg/kg

pg/kg

adults jchildre

7
5

1.6
10

5700

2900

70

2900

200
0.0001

50

0.04

100
200
0.16

0.44

20
0.08

1.4
1.9

6.8
0.19

0.4
1.1

3.1
2745.0

PATHWAYS

ADULTS

Pathway

Soil Contact

Soil Ingestion
Inhalation, bkgrnd

Inhalation

Water Ingestion

Residential

Pathway contribution

PEF
3.8E-5

8.8E-4

2.5E-6

Food Ingestion, bkgrnd

Food Ingestion 2.4E-3

ug/di
0.23
5.37
0.05
0.02
0.84
0.22
14.60

percent

1%
25%
0%
0%
4%
1%

68%

Occupational

Pathway contribution

PEF ug/dl percent

CHILDREN

Pathway

Soil Contact

Soil Ingestion

Inhalation

Inhalation, bkgrnd

Water Ingestion

typical

Pathway contribution

PEF
5.6E-5

7.0E-3

2.0E-6

Food Ingestion, bkgrnd
Food Ingestion 5.5E-3

Hg/dl

0.34
42.94

0.01
0.04
0.96
0.50
33.82

percent

0%
55%
0%
0%
1%
1%

43%

with pica

Pathway contribution

PEF

1.4E-2

ug/dl

0.34
85.89

0.01
0.04
0.96
0.50
33.82

percent

0%
71%
0%
0%
1%
0%
28%
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Hypothetical Future Residents Assuming No Homegrown Produce - Hot Spot

INPUT

MEDIUM
Lead in Air (ug/m3)
Lead in Soil/Dust (ug/g)
Lead in Water (|jg/l)

% Home-grown Produce
Respirable Dust (ug/m3)

LEVEL
0.028
6100.0

15

0%

1.5

OUTPUT

BLOOD

BLOOD

BLOOD

BLOOD

Pb,

Pb,

Pb,

Pb,

| Percentile Estimate of

ADULT
CHILD
PICA CHILD

50th
6.7

44.8

87.8

90th
12.3
81.9
160.3

95th
14.6
96.9
189.7

Blood Pb
98th
17.7

117.8
230.6

(ug/dl)
99th
20.1
134.0

262.4

OCCUPATIONAL

PRG-99

(M9/9)
2417
255
128

PRG-95

(Mg/g)
3809
435

219

EXPOSURE PARAMETERS

Days per week
units

days/wk

Days per week, occupational
Geometric Standard Deviation
Blood lead level of concern (ug/dl)
Skin area, residential
Skin area occupational
Soil adherence
Dermal uptake constant
Soil ingestion
Soil ingestion, pica
Ingestion constant
Bioavailability
Breathing rate
Inhalation constant
Water ingestion
Food ingestion
Lead in market basket
Lead in home-grown produce

cm2

cm2

ug/cm2

fog/dl)/(Mg/day
mg/day
mg/day

(pg/dl)/(ug/day
unitless

m3/day

(Mg/dl)/(Mg/day
I/day

kg/day

Mg/kg
pg/kg

adults | childre
7

5
1.6
10

5700
2900
70

2900

200
0.0001

50

0.04

100
200
0.16

0.44
20

0.08
1.4
1.9

6.8
0.19
0.4
1.1

3.1
2745.0

PATHWAYS

ADULTS

Pathway
Soil Contact
Soil Ingestion
Inhalation, bkgrnd
Inhalation
Water Ingestion

Residential
Pathway contribution
PEF

3.8E-5
8.8E-4

2.5E-6

Food Ingestion, bkgrnd
Food Ingestion O.OE+0

ug/dl
0.23
5.37
0.05
0.02
0.84
0.23
0.00

percent
3%
80%
1%
0%
12%
3%
0%

Occupational
Pathway contribution

PEF ug/dl percent

CHILDREN

Pathway
Soil Contact
Soil Ingestion
Inhalation
Inhalation, bkgrnd
Water Ingestion

typical
Pathway contribution

PEF
5.6E-5
7.0E-3
2.0E-6

Food Ingestion, bkgrnd
Food Ingestion O.OE+0

ug/dl

0.34
42.94
0.01
0.04
0.96
0.54
0.00

percent
1%

96%
0%
0%
2%
1%
0%

with pica
Pathway contribution

PEF

1.4E-2

ug/dl

0.34
85.89
0.01
0.04
0.96
0.54
0.00

percent
0%
98%
0%
0%
1%
1%
0%
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Future Construction Worker — Area of Concern

INPUT

MEDIUM
Lead in Air (ug/m3)

Lead in Soil/Dust (|jg/g)
Lead in Water (ug/l)

% Home-grown Produce
Respirable Dust (ug/m3)

LEVEL
0.028
66.7

15

0%

1000

OUTPUT

1 Percentile Estimate of Blood Pb ((jg/dl)
50th 90th 95th 98th 99th

BLOOD Pb, ADULT
BLOOD Pb, CHILD
BLOOD Pb, PICA CHILD
BLOOD Pb, OCCUPATIONAL 1.4 2.6 3.1 3.8 4.3

PRG-99

(Mg/g)

452

PRG-95

(ug/9)

710

EXPOSURE PARAMETERS

Days per week
units

days/wk

Days per week, occupational
Geometric Standard Deviation
Blood lead level of concern (ug/dl)
Skin area, residential
Skin area occupational
Soil adherence
Dermal uptake constant
Soil ingestion
Soil ingestion, pica
Ingestion constant
Bioavailability
Breathing rate
Inhalation constant
Water ingestion
Food ingestion
Lead in market basket

_ead in home-grown produce

cm2

cm2

ug/cm2

(ug/dl)/(Mg/day)

mg/day

mg/day

(ug/dl)/(ug/day)

unitless

m3/day

(Mg/dl)/(Mg/day)

I/day

kg/day

Mg/kg
M9/kg

adults childre
7

5
1.6
10

5700
2900
70

2900

200

0.0001
300

0.04

100
200
0.16

0.44
20

0.08
1.4
1.9

6.8
0.19
0.4
1.1

3.1
30.0

PATHWAYS

ADULTS

Pathway
Soil Contact
Soil Ingestion
Inhalation, bkgrnd
Inhalation
Water Ingestion
Food Ingestion, bkgmd
Food Ingestion

Residential
Pathway contribution
PEF ug/dl percent

Occupational
Pathway contribution

PEF
1.4E-5
3.8E-3

1.2E-3

ug/di
0.00
0.25
0.03
0.08
0.84

0.23

percent
0%
18%
2%

5%
58%

16%
0%

CHILDREN

Pathway
Soil Contact
Soil Ingestion
Inhalation
inhalation, bkgrnd
Water Ingestion
Food Ingestion, bkgrnd
Food Ingestion

typical
Pathway contribution
PEF ug/dl percent

with pica
Pathway contribution

PEF ug/dl percent
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Future Construction Worker - Fringe Areas

INPUT

MEDIUM
Lead in Air (|jg/m3)

Lead in Soil/Dust (|jg/g)
Lead in Water (ug/l)

% Home-grown Produce
Respirable Dust (ug/m3)

LEVEL
0.028
11.1
15

0%
1000

OUTPUT

I Percentile Estimate of Blood Pb
50th 90th

BLOOD
BLOOD
BLOOD
BLOOD

Pb,

Pb,

Pb,

Pb,

ADULT
CHILD
PICA CHILD
OCCUPATIONAL 1.2 2.1

95th

2.5

98th

3.1

(ug/dl)
99th

3.5

PRG-99

(ug/g)

452

PRG-95

(ug/g)

710

EXPOSURE PARAMETERS

Days per week
units

days/wk

Days per week, occupational
Geometric Standard Deviation
Blood lead level of concern (ug/dl)
Skin area, residential
Skin area occupational
Soil adherence
Dermal uptake constant
Soil ingestion
Soil ingestion, pica
Ingestion constant
Bioavailability
Breathing rate
Inhalation constant
Water ingestion
Food ingestion
Lead in market basket

_ead in home-grown produce

cm2

cm2

pg/cm2

(ug/dl)/fog/day)

mg/day

mg/day

(Mg/dl)/(ug/day)

unitless

m3/day

(Mg/dl)/(ug/day)

I/day

kg/day

(jg/kg

M9/kg

adults jchildre
7

5
1.6
10

5700
2900

70

2900

200
0.0001

300

0.04

100
200
0.16

0.44
20

0.08
1.4
1.9

6.8
0.19
0.4
1.1

3.1
5.0

PATHWAYS

ADULTS

Pathway
Soil Contact
Soil Ingestion
Inhalation, bkgrnd
Inhalation
Water Ingestion
Food Ingestion, bkgrnd
Food Ingestion

Residential
Pathway contribution
PEF ug/di percent

Occupational
Pathway contribution

PEF
1.4E-5
3.8E-3

1.2E-3

ug/dl

0.00
0.04
0.03
0.01

0.84
0.23

percent
0%
4%

3%
1%

72%
20%
0%

CHILDREN

Pathway
Soil Contact
Soil Ingestion
Inhalation
Inhalation, bkgrnd
Water Ingestion
Food Ingestion, bkgrnd
Food Ingestion

typical
Pathway contribution
PEF ug/dl percent

with pica
Pathway contribution

PEF ug/dl percent
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LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Future Construction Worker -- Hot Spot

INPUT

MEDIUM
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1.0 INTRODUCTION

1.1 Purpose

The ecological risk assessment (ERA) is a process designed to support risk management

decision-making by evaluating the likelihood of adverse ecological effects occurring or

that may occur as a result of exposure to one or more stressors. The objective of this

ERA is to support remedial action decisions for the Point Vicente Site. In order to justify

cleanup activities based upon ecological concerns, actual or potential ecological threats

that may exist at the site must be established. This ERA is an appendix to the Feasibility

Study Point Vicente Interpretive Center.

Guidance documents used in the development of this ecological risk assessment include:

Risk Assessment Handbook, Vol. II, Environmental Evaluation (USAGE), Guide for

Ecological Risk Assessment at Hazardous Waste Sites and Permitted Facilities (CAEPA

1996), Guidelines for Ecological Risk Assessment (USEPA 1998), and Ecological Risk

Assessment Guidance for Superfund: Process for Designing and Conducting Ecological

Risk Assessments (USEPA 1997).

1.2 Report Organization

Following this introductory section, organization of this ecological risk assessment is as

follows. The occurrence of lead and possible fate and transport processes affecting lead

at the site are provided in Section 2. Section 3 includes a description of the site and its

ecological resources. Section 4 provides information on receptors of concern, exposure

domain, and a conceptual site model. Exposure profiles, assessment endpoints, and

measurement endpoints are provided in Section 5. Characterization of the toxicological

effects of lead and the selection of Toxicity Reference Values are presented in Section 6.

Risk characterization is presented in Section 7. Section 8 lists cited references.
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2.0 CONTAMINANT CHARACTERIZATION

2.1 Chemical of Concern

The chemical of concern at the Point Vicente Interpretive Center site is lead. As

discussed in Section 1.7 of the Feasibility Study, soil samples were tested for a variety of

potential contaminants. Lead was the only contaminant that exceeded local soil

background concentrations. Lead is primarily in the form of bullet fragments and residue

from the former U.S. Army Known Distance Rifle Range. Although the chemical form

or speciation of lead does play a role in bioavailability and toxicity, the form of lead at

this site is expected to be primarily elemental lead, lead carbonates and lead oxides.

Jorgensen and Willems (1987) found that metallic lead in shotgun pellets is transformed

into a crust material composed mainly of Pba (COs^OEfh and PbCOa after many years.

2.2 Occurrence of Lead at the Site

A detailed site assessment of the nature and extent of lead contamination at Point Vicente

is presented in Section 1.7 of the companion Feasibility Study. For the purposes of this

risk assessment, Figure 2-1 is used to show the general distribution of lead. The green

color on the map depicts the area having elevated soil lead concentrations <50mg/kg (<

background). This area is considered the area of concern and will be the focus for

estimating risks to ecological receptors. Within this area the lead fragments and residue

from the former firing range have generally been found in the upper 12 inches of soil

with some elevated lead concentrations found as deep as six feet.

The yellow, orange, and red areas depict the areas where soil lead concentrations are:

>50mg/kg, >100mg/kg, and >1000 mg/kg, respectively. These five areas, as shown on

Figure 2-1, have been termed "hot spots". Within the upper 12-inch soil layer, there are

36 samples that have a 95UCL concentration of 256 mg/kg. Two of the samples within

this area are very high (6,100 mg/kg and 1,500 mg/kg) and are considered to represent

the hot spots of greatest concern. Excluding these two hot spots, the 95UCL soil lead
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concentration in the upper 12 inches of soil is 69.4 mg/kg. The lead concentrations shown

in Figure 2-1 are for total lead; sample preparation did not include the removal of lead

fragments.

Sampled areas outside the area of concern, not shown on Figure 2-1, have soil lead

concentrations considered within California background soil concentration for lead,

which is less than 20 mg/kg (Bradford et al. 1996). The 95th percent upper confidence

limit (95UCL) concentration of lead outside the area of concern is 11.3 mg/kg. Two soil

samples considered to be representative of local background were collected from stations

GB-AS-6 and GB-AS-10. The average lead concentration was 4.5 mg/kg.

In addition, these soil concentrations do not reflect inclusion of the larger lead bullet

fragments. These lead fragments are considered to be an additional contaminant stressor.

Detailed discussions of soil sampling and analysis are found in Section 1.7 of the

Feasibility Study.

2.3 Fate and Transport

2.3.1 Physicochemical Fate Processes

The partitioning of lead in soils may be a factor of cation exchange capacity (CEC), clay

content, and soil pH. Immobilization of more soluble forms of lead can occur in soils

with high organic matter and clay content (lead tends to absorb or bind with organic

matter and clay minerals). That the clay content ranges from 18.7 to 39 percent in the

subsoil and upper soil, respectively, at the site indicates only moderate to high adsorption

capacity of soluble lead.

The solubility of lead in soil is principally controlled by pH, and the oxidation/reduction

potential of the immediate environment. Low (acidic) pH conditions in the soil increases

the solubility of lead thus making it more bioavailable. The soils at Point Vicente are

slightly alkaline with a pH ranging from 7.8 to 8.2, thus decreasing the solubility of lead
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and rendering it less bioavailable. Bioavailability of lead is also decreased in soils that

are high in calcium and phosphorus, but may increase in the presence of chloride ions.

However, site soil chemistry of these constituents is not available.

The large lead bullet fragments are not expected to significantly degrade or leach into the

site soils, except perhaps over several decades. As these fragments weather, their

bioavailability is likely to increase as they may form lead carbonate crusts, and eventually

degrade into smaller fragments (Jorgensen and Willems 1987). For example, ground

birds such as quail and dove tend to utilize hard gritty material to aid in their digestion of

plant material, and have been known to ingest lead shot.

2.3,2 Biological Fate Processes

Biological processes that may influence the fate and transport of lead at the Point Vicente

Interpretive Center Site may include bioaccumulation and trophic transfer. It is well

known that lead does not biomagnify through the food web; however, lead does

bioaccumulate in both plants and animals. The rate of lead bioaccumulation varies with

the functional trophic level grouping of the organism. The transfer of lead from

vegetation to herbivore, for example, is generally less significant than the transfer of lead

from animal tissue to omnivorous and carnivorous consumers.

In plants, the adsorption of lead occurs primarily through uptake by the roots, with the

roots accumulating the greatest quantities of lead and the fruits and flowers accumulating

less (NRC 1972). Therefore, in terms of herbivores, the consumption of foliage and

seeds poses less exposure than the consumption of portions of the root system.

Lead bioaccumulates at a lower rate in herbivores than in carnivorous species (Pascoe et

al 1994). This is due to the lower accumulation rate of lead in plant tissue than animal

tissue. A study by Ma et al. (1991) showed that lead bioaccumulation and estimated lead

intake by carnivorous shrews was much higher than that for herbivorous voles. This is

primarily due to the difference in diets and the rates of soil ingestion by the two species.
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The diet of shrews consists predominantly of various soil invertebrates whereas voles

consume primarily plant roots and tubers.

The risk of lead exposure to second-order carnivores is less than that anticipated for first-

order carnivores. This is primarily due to home range size versus the extent of lead

contamination at a site. Species with home ranges larger than the area of contamination,

will consume a greater percentage of prey captured outside of contaminated areas;

whereas, species with small home ranges may be limited to capturing and consuming

prey within areas of contamination.
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3.0 ECOSYSTEM CHARACTERIZATION

3.1 Site Description

The Point Vicente Interpretive Center is located at the site of a former U.S. Army Known

Distance Rifle Range, which occupied the lower part of Tract 8 of Point Vicente Military

Reservation. The site, located on the coast of the Palos Verdes Peninsula, is bounded by

the Pacific Ocean to the west, privately owned land under residential development to the

north, a mix of agricultural, residential and commercial areas to the east, and the Point

Vicente Lighthouse and U.S. Coast Guard Reservation to the south. Currently the site

consists of an Interpretive Center Exhibit Building, parking areas, landscaped areas, and a

cliff-side trail. In addition, ten acres of the 26.4-acre park have been under cultivation

since 1983 (SAIC 2001).

3.2 Vegetation

The Point Vicente Interpretive Center was historically vegetated by a native coastal sage

scrub plant community, remnants of which can still be found at the site. Vegetation

found in the disturbed areas around the Interpretive Center consist predominantly of non-

native and "weedy" species such as: maintained winter brome grasses (Bromus sp.),

barley (Hordeum vulgare), wild oats (Avena fatud), bristly oxtongue (Picris echioides),

curly dock (Rumex cripus), and five-hook bassia (Bassia hyssopifolia) (Hendricks 1978).

Planted ornamental shrubs include statice (Limonium perezii) and chaparral mallow

(Malacothamnus fasciculatus). A few planted trees in the vicinity include a pine (Pinus

radiatd), Brisbane box (Tristania confertd), coral tree (Erythrina cqffra), acacia (Acacia

sp.), and a Canary Island date palm (Phoenix canariensis) (Hanes 1997).

Examples of plants, characteristic of the coastal sage scrub plant community, which may

be found further from the disturbed areas around the Interpretative Center include:

California sagebrush (Artemisia californicd), white sage (Salvia apiand), black sage

(Salvia melliferd), mustard (Brassicaceae), bush sunflower (Encelia californicd), sweet
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fennel (Foeniculum vulgare), (Haplopappus sp.), California buckwheat (Eriogonum

fasiculatum var. fasiculatum), wild oat (Avena sp.), tree tobacco (Nicotiana glauca),

California poppy (Eschscholzia californicd), bladderpod (Isomeris arborea), sticky

monkey (Mimulus aurantiacus), coast cholla (Opuntia prolifera), and prickly-pear

(Opuntia literalis) (Hendricks 1978).

3.3 Wildlife

Mammal species expected to occur at the Point Vicente Interpretive Center include: Botta

pocket gopher (Thomomys bottae), California ground squirrel (Spermophilus beecheyi),

deer mouse (Peromyscus maniculatus), western harvest mouse (Reithrodontomys

megalotis), ornate shrew (Sorex ornatus), desert wood rat (neotoma lepidd), desert

cottontail (Sylvilagus audubonii), opossum (Didelphis virginiana), striped skunk

(Mephitis mephitis), California vole (Microtus californicus) and gray fox (Urocyon

cinereoargenteus) (Hendricks 1978). m addition, a population of feral house cats is

known to inhabit the site.

Reptiles expected to occur at the site include: the Western fence lizard (Sceloporus

occidentalis), coast horned lizard (Phrynosoma coronatum), gopher snake (Pituophis

melanoleucus), rattle snake (Crotalus viridus), and the common king snake (Lampropeltis

getulus). Amphibian species may include the western toad (Bufo boreas) and the garden

slender salamander (Batrachoseps major) (Hendricks 1978).

Birds species often observed in the Pointe Vicente area include: seagulls (Laridae), the

brown towhee (Pipilo fuscus), California quail (Lophortyx californicus}, Bewick's wren

(Thryomanes bewickif), rufous-crowned sparrow (Aimophila ruficeps), killdeer

(Charadrius vociferus), western gull (Larus 'occidentalis), mourning dove (Zenaida

macrourd), burrowing owl (Athene cunicularia), barn owl (Tyto alba), great horned owl

(Bubo virginianus), Anna's hummingbird (Calypte anna), mockingbird (Mimus

polyglottos), American robin (Turdus migratorius), starling (Sturnus vulgaris), and

American kestrel (Falco sparverius) (Hendricks 1978). A check with the California
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Department of Fish and Game Natural Heritage Database indicated the potential presence

of the California griatcatcher (Polio californica californica), a federally listed threatened

bird that may occasionally use the open space around the Interpretative Center.

However, there are no known critical habitat or nesting areas of this species at Point

Vicente Interpretive Center.

Although there are habitat areas of the Palos Verdes Blue Butterfly (Glaucopsyche

lygdamus paloverdesensis) an Endangered species, within the Palos Verdes area, the site

is not a known habitat for the butterfly. Based on the flora present in this disturbed site,

the area within 500 feet of the Interpretive Center Exhibit Building is not expected to

support the butterfly. That the site at Point Vicente Interpretive Center is not a habitat for

the Palos Verdes Blue Butterfly or the El Segundo Blue Butterfly was confirmed by a

biologist certified by the U.S. Fish and Wildlife Department. The biologist made an

inspection of the site and found that it would not support either species. This conclusion

was incorporated into the DTSC's finding of no significant impact for remedial actions at

the site as stated in their CEQA Negative Declaration.
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4.0 EXPOSURE ANALYSIS

4.1 Exposure Domain

For the purposes of exposure analysis, it is important to group data on appropriate spatial

and temporal scales to evaluate reasonable exposures to potential receptors of concern.

For example, it would be inappropriate to take a site-wide average soil lead concentration

and assume that an organism with a home range of 30 m2 (323 ft2) would be exposed site-

wide. This scale error would greatly alter exposure estimates. Likewise, it would be an

inappropriate estimation of exposure to assume that a species with a very wide home

range (in sq. mi.) such as a raptor or fox would be exposed to lead concentrations at a

small hot spot area (a couple of acres) for most of its life.

For this risk assessment, data are summarized on an environmental scale that is reflective

of habitat use areas for less mobile receptors. While this scale may be less representative

for receptors with large use areas such as raptors or predatory mammals, any resulting

error with these smaller scales should still be protective of these organisms. Therefore,

exposure domains are selected to represent the contaminated soil areas that also share

common ecological characteristics at a recognizable level of physical, chemical, and

biological resolution. Two exposure domains provide the basis for estimating risks from

lead in the contaminated area shown in Figure 2-1. The 95UCL soil concentration in the

upper 12 inches that excludes the two highest hot spots, (69.4 mg/kg), and the average

soil concentration of the two highest hot spots, (3,800 mg/kg) will be used as the two

exposure domains. To increase the number of exposure domains within the area of

concern would compromise the resolution of scale for wildlife use in the immediate

vicinity of the Interpretive Center.

4.2 Receptors of Concern

The relative exposure of a receptor to a contaminant is a function of the way in which the

organism utilizes the environment. Lead in the soils at Point Vicente will be taken up by
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biota according to characteristics of dosage, environmental factors, susceptibility, the

duration of each exposure, and the frequency of exposure episodes. Organisms at Point

Vicente are more exposed when they:

• Inhabit or feed mostly in the soil environment,

• Are exposed to lead by multiple routes or pathways,

• Are less capable of avoiding contaminated soils or food items,

• Have small home ranges relative to the extent of contamination than more mobile

individuals or populations; and

• Contact contaminated soil during sensitive life stages (e.g., reproduction or

molting).

The selection of receptors of concern is based not only on their potential for exposure, but

also on the duration of exposure (resident versus transient visitor), feeding behavior, and

sensitivity to lead contamination. .Based on these exposure considerations the following

receptors of concern were chosen as representatives of exposures to similar organisms

that exist at the site.

• Grasses — These plants dominate the area, have shallow roots that penetrate the

contaminated upper 12 inches of soil, and they serve as food or shelter for small

mammals and birds.

• Soil Invertebrates - These organisms live and feed in the soil environment.

• Shrew - These small mammals predominantly feed on soil invertebrates but may

also add some plant food to their diet. Shrews have small home ranges that are

similar to other small mammals. Consequently, they are considered surrogates for

mice, voles, rats, ground squirrels, or gophers.

• Quail — California quail are known to occur in the area. They are ground birds

that nest on the ground and feed primarily on seeds, although they may

occasionally eat soil insects.

Although other receptors such as deep-rooted plants or carnivorous animals with much

wider home ranges occur in the area, their exposures are considered less. It is assumed

that the receptors of concern serve as surrogates for other birds and small mammals. It is
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also assumed that a portion of the shrew or quail population may utilize the exposure

domain for a period long enough to induce chronic toxicity.

4.3 Conceptual Site Model

The information presented in the previous sections is consolidated and summarized in

this subsection in the development of a conceptual site model (CSM). A CSM is used to

convey a summary of the source of contamination, mechanism of contaminant release,

pathways of contaminant release and transport, and the ways in which ecological

resources are exposed to the contaminant. A CSM presents the physical, chemical, and

biological relationships between sources of contamination and affected resources through

the use of diagrams, tables, and text.

The conceptual site model establishes the exposure pathways to be evaluated as well as to

provide the basis for relating the assessment endpoints to the measurement endpoints.

The underlying structure of the CSM is also used as a way of organizing and presenting

site information. Figure 4-1 is the CSM for the Point Vicente Lead Site and Figure 4-2 is

a more detailed graphical representation of this CSM.

4.3.1 Contaminant Source

Sources of lead contamination at the Point Vicente Interpretive Center are lead fragments

and residues from the former Known Distance Riffle Range (SAIC 2001). Although

copper, zinc, and antimony are found at firing ranges, antimony was not detected in soil

samples at PVTC. Copper and zinc were both detected within the range of background

levels, at a UCL95 concentration of 12.2 mg/kg, for copper and a UCL95 concentration

of 26.3 mg/kg, for zinc.

4.3.2 Release Mechanisms

Natural processes and human activities such as soil excavation and grading, which

occurred when the bullet stop of the rifle range was demolished in 1983, have further

repositioned and incorporated lead into the soil in the vicinity of the Interpretative Center
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Exhibit Building. Lead fragments undergo weathering and degradation through primarily

oxidative processes. Due to climatic conditions and the alkalinity of the soil, it is

anticipated that the lead fragments at the site will not be subject to significant leaching.

Entrainment of soil or dust by wind or human disturbances is a mechanism of release;

however, it is not considered to be of major ecological concern, hi addition, minor

surface runoff and erosion and the subsequent formation of puddles containing lead in

pooled sediments may also occur, however, this too is considered to be of little

significance.

4.3.3 Affected Media

Soil, sampled in the vicinity of the Interpretive Center and parking lot, has shown

elevated concentrations of lead relative to reference background concentrations (20

mg/kg). Larger fragments of lead may also be present on the ground surface and within

the soil.

Dust, or entrained soil and lead particles would only be problematic during soil

disturbance as a result of construction activities or other major soil disturbing activities

such as strong winds during dry periods.

Water and Sediment or suspended soil and lead particles suspended in puddles forming

on the soil surface after rain events are not considered of major concern due to the dry

climate associated with this region of the state and the lack of any surface water features.

4.3.4 Ecological Receptors

The ecological receptors of concern for the Point Vicente Lead Site include: shallow

rooted vegetation, soil invertebrates, ground birds, small mammals, and second-order

carnivores. Of these receptors, soil invertebrates and the animals that prey on them are

considered of most importance due to their exposure to contaminated soils, territory size,

and feeding habits.
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4.3.5 Routes of Exposure

Shallow Rooted Vegetation - Vegetation with the majority of their root systems found at

soil depths having elevated lead concentrations are potentially most exposed. Direct

contact and uptake from the soil are the routes of exposure for this type of vegetation.

However, due to the general insolubility of lead fragments at the site, uptake of lead by

vegetation may be only a minor route of exposure.

Soil Invertebrates - Invertebrates inhabiting soil environments may be exposed to soils

with elevated lead concentrations. The major route of exposure for soil invertebrates is

direct contact and ingestion of soil. Ingestion of sediment and inhalation of soil particles

or dust are considered minor pathways for exposure.

Ground Birds and Small Mammals — Ground birds and small mammals may be exposed

to lead via consumption of lead contaminated food and soil and the incidental ingestion

of soil during grooming or feeding. Ingestion of sediment and inhalation of soil particles

or dust are considered minor routes of exposure. Of particular concern are insectivorous

species whose diet consists primarily of soil invertebrates.

Second-Order Carnivores — The major route of exposure for carnivores is ingestion of

lead contaminated food and incidental ingestion of soil during grooming activities.
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5.0 RISK ASSESSMENT ENDPOINTS

5.1 Assessment Endpoints

Assessment endpoints are the ecological resources or receptors whose protection from

adverse effects is the goal of risk management actions. For this ecological risk

assessment, two types of endpoints are identified.

a Measurement endpoints are environmental parameters that can be measured through

field and laboratory analysis, and they give a good indication of the condition of an

assessment endpoint. These endpoints are discussed in Section 5.2.

a Assessment endpoints for the ecosystem at Point Vicente involve consideration of the

spatial extent of lead-contaminated soils, sensitive and/or highly exposed receptor

groups, potentially completed exposure pathways, and the mechanisms of lead

toxicity to different receptors of concern. The criteria for the selection of species

representative of the assessment endpoints are provided in Table 5-1.

The following assessment endpoints are selected for this ERA:

• Protection of the Vegetative Community — Vegetation provides food and

habitat to a variety of birds and small mammals that inhabit the site area.

• Protection of Soil Invertebrates - Although these organisms have been

impacted by recent construction activities and will be impacted again by future

soil disturbance during expansion of the Interpretive Center, they do provide a

source of food for first-order consumers.

• Protection of the Small Mammal Community - Animals in this community

include first-order consumers such as herbivorous voles, omnivorous mice,

ground squirrels, and gophers, insectivorous shrews, and carnivorous small

mammals.
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• Protection of Local Avian Populations - Ground birds such as quail and doves

are important game species, ingest gritty material, and provide an important link

in the food chain for raptors such as owls and other carnivores.

5.2 Measurement Endpoints

Measurement endpoints are measurable ecological characteristics that are designed to

evaluate risk questions regarding each assessment endpoint. The primary ecological risk

questions for the Point Vicente site are:

• Are the concentrations of lead in site soils adversely affecting vegetative growth?

• Do the lead soil concentration levels contribute to adverse growth and/or

reproductive impairment in small mammals and avians?

To answer these risk questions, the following measurement endpoints (as related to each

assessment endpoint) are selected for this ERA.

Protection of the Vegetative Community - The concentration of lead in soils will be

compared to toxicological effect levels as derived from the literature.

Protection of the Small Mammal Community - Modeled exposure factors (diet, body

weight, ingestion rate [food and soil]) that are representative of small mammals at the site

will be developed and the resulting lead exposure dose will be compared to literature-

based toxic effect levels that cause growth or reproductive effects in small mammals.

Protection of Local Avian Populations - Exposure factors (diet, body weight, ingestion

rates) representative of local birds inhabiting the site will be developed and the modeled

lead dose will be compared to avian growth or reproductive effect doses from the

scientific literature.

Although soil invertebrates provide a food source for small mammals, their populations

have been impacted by recent construction activities. Even though soil invertebrates will

not be protected from the planned soil disturbances and loss of habitat from expansion of
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the Interpretive Center, the potential toxic effects of lead to these organisms will be

assessed.

Table 5-1 Criteria for Selection of Representative Species

*

Assessment Eaidpoints

and Associated Species

Protection of the

vegetative community.

Grasses

Protection of the small

mammal community.

Shrew

Protection of local avian

populations.

California Quail
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5.3 Exposure Profiles

For plants and soil invertebrates, the total lead soil concentration serves as the Exposure

Point Concentration (EPC).
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To estimate lead exposures (dose) to wildlife receptors the following general equation is

used:

Dose = [(IRpood * Cpood) + (IRsoii * Csoil)] / BW

Where:

IRs0ii = Ingestion rate of soil (g dry weight/day)

Csoii — Concentration of lead in soil in mg/kg

- Ingestion rate of food (g dry weight/day)

— Concentration of lead in food (mg/kg)

BW = Body weight of wildlife receptor (g)

Table 5-2 provides the exposure assumptions and pertinent references for estimating lead

dose for each wildlife receptor of concern: body weights, food and soil ingestion rates,

percent diet composition, and estimates of lead concentrations in food items. Because

there are three soil concentrations representing the exposure domains (the least impacted

fringe area, the area of concern excluding hot spots, and the hot spot area), three doses

are estimated for each wildlife receptor.

The receptors of concern listed in Table 5-2 are commonly used as conservative surrogate

species for other small mammals due to their feeding behavior, home range, and exposure

factors (body weight, ingestion rates, and diet). For purposes of this report, these

surrogate species are used to obtain a range of potential toxicities for a variety of small

mammals aind birds known to exist at the site.

In order to predict the concentration of lead in plants, a soil-to-plant bioaccumulation

algorithm was applied, based on the studies from Bechtel- Jacobs (1998). To predict the

concentration of lead in soil invertebrates, 'a soil-to-invertebrate algorithm for an

earthworm was applied, based on the studies from Sample et al. (1999). Similarly, the

concentration of lead in small mammals was estimated from algorithms developed by

Sample and Suter (1994).
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Table 5-2 Estimation of Lead Dose for Wildlife Receptors of Concern for Fringe Area,
Area of Concern Excluding Hot Spots, and Hot Spot Area

Receptor

Shrew

California
Quail

Meadow
Vole

Barn Owl

Red Fox

Body
Weight

(g)
18.9 a

178"

42 a

466 c

4,500 c

Food Exposure
IRpood % of Diet

(g dwt/g BW-day)

0. 123 d 90% Soil Invertebrates
10% Plants

0.050 " 5% Soil Invertebrates
95% Plants

0.143d 100% Plants

0.125 e 100% Small Mammals

0.45 e 90% Small Mammals
10% Plants

Cone, of Food
(mg Pb/kg dwt food dwt)

8.1 37.91 ' 1,143
1.4 3.94s 36.1

8.1 37.91 1,143
1.4 3.94 36.1

1.4 3.94 36.1

1.2 7.32 e 401

1.2 7.32 401
1.4 3.94 36.1

Soil Exposure
% IRFood IRsoii
(mg soil dw/mg BW-day)

10%d 0.0123

2%d 0.0010

2%d 0.0029

l%e 0.0016 h

3%e 0.01 35 h

Cone, of Soil"
(mg Pb/kg dwt)

11.3 69.4 3800

11.3 69.4 3800

11.3 69.4 3800

11.3 69.4 3800

11.3 69.4 3800

Dose for each exposure area
(mg Pb/kg BW-day)

Food 0.91 4.25 127
Soil 0.14 0.85 47
Total 1.05 5.10 174
Food 0.09 0.28 4.6
Soil 0.01 0.07 3.8
Total 0.10 0.35 8.4
Food 0.20 0.56 5.2
Soil 0.03 0.20 11.0
Total 0.23 0.76 16.2
Food 0.32 1.96 107.4
Soil 0.02 0.11 5.1
Total 0.34 2.07 112.5
Food 0.11 0.66 36.0
Soil 0.03 0.19 10.6
Total 0.14 0.85 46.6

a = USEPA Draft Soil Screening Levels (USEPA 2000)
b= Cal/DTSC Guidance for Ecological Risk Assessments
0 = Oak Ridge Nat. Laboratory - Estimating Toxicological Benchmarks for Wildlife (Opresko et al. 1996)
d = Food Requirements of Wild Animals (Nagy 2001)
e = Oak Ridge Nat. Laboratory - Estimating Exposure of Terrestrial Wildlife to Contaminants (Sample and Suter 1994)
f = Lead concentration in soil invertebrates based on equation: exp (0.027+ 0.85l*ln soil Pb) for earthworms from (Sample et al. 1998)
8 = Lead concentrations in plants based on equation: exp (-0.978-1- 0.5538*ln soil Pb) from (Bechtel Jacobs 1998)
h = Three soil concentrations = Fringe Area, Area of Concern Excluding Hotspots, Hot Spot Area
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6.0 ECOTOXICITY

6.1 Toxicity of Lead

This section focuses on the toxic effects of lead to the receptors of concern. One of the

most difficult issues in ecotoxicity is the problem of extrapolating dose-response effects

from one or a few species in highly controlled experiments to toxic effects at the

community or ecosystem level under field conditions, hi addition, most laboratory

studies utilize the more bioavailable forms of lead such as lead chloride or lead acetate,

rather than elemental lead. Toxicity tests to organisms occurring at Point Vicente have

not been conducted.

Plants are somewhat tolerant of various soluble lead forms, which they readily

bioaccumulate. Effects on plant growth (e.g. significant reduction in root and shoot

growth) are commonly recorded. Food chain biomagnification of lead is considered

negligible.

The toxicity of lead is well documented. Lead in its inorganic form is well known for its

inhibition of hemoglobin synthesis and resultant anemia, which has been well correlated

with delta-aminolevulinic acid dehydratase (ALAD) inhibition. Neurotoxicity and

kidney dysfunction due to lead poisoning have also been documented with generally

overt or acute exposures. Cytotoxic mechanisms for lead also include interference with

acetycholine release in nerve cells; impaired cellular absorption of amino-acids, glucose,

and phosphate; and inhibition of cellular oxidative enzyme systems.

Primary lead poisoning may occur after wildlife ingest lead shot from the environment.

Waterfowl and several upland ground birds that ingest grit are highly susceptible to lead

shot ingestion and poisoning compared to other species because of the way they utilize

grit to aid in digestion. When lead shot are ingested, the acid conditions in the gizzard

and its grinding action tend to break down shot and make it available for absorption into

the bloodstream.
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Secondary lead poisoning occurs when predators and scavengers ingest lead fragments

while feeding on wildlife containing lead pellets. However, secondary poisoning of

wildlife has only been demonstrated in a few instances in the literature, particularly with

bald and golden eagles. Although free-ranging mammalian predators and scavengers

undoubtedly ingest lead shot and bullet fragments when consuming game, there is little

documentation of lead poisoning in these groups of species. Kendall et al. (1996)

analyzed ecological risk to non-waterfowl avian species of lead shot exposure from

current hunting uses, for possible action by the U.S. Environmental Protection Agency

(EPA). This study concluded that documented cases of lead poisoning in upland birds

and raptors were of concern, but population level risk to these species could not be

determined from available data.

In a study with free-ranging mourning doves Carrington and Mirarchi (1989) did not find

any significant difference in mortality of doves force-fed one #8 commercial lead shot

pellet with control doves. However, in a study by Buerger et al (1986), a single #8 shot

given to female mourning doves in a non-free-ranging environment resulted in decreased

hatchability of embryos. This suggests that lead shot particles can be toxic. In general,

the size of particles retained as grit for many bird species ranges from 0.5 to 2.8 mm

(McCann 1961, Best and Gionfriddo 1991, USEPA 1993).

6.2 Selection of Toxicity Reference Values

The literature contains numerous studies regarding the effects of various forms of lead on

plants and animals. For the Point Vicente Interpretive Center site, toxicity effects data

were compiled based on the following general criteria: 1) lead forms most relevant to

weathered munitions, 2) chronic dietary studies (> 14 day exposures), 3) reproduction

and growth endpoints, and 4) test species most relevant to site species. Appendix A

provides a generalized summary of the toxicological effects of lead to terrestrial

organisms that are similar to those that may be found at the Point Vicente Site. Most of

the toxic endpoints shown in Appendix A are based on readily bioavailable or soluble

forms of lead, such as lead acetate and lead chloride. As such, these values are not
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representative of the elemental form of lead in bullet fragments or oxidized residues.

Consequently, comparison of predicted lead intake levels in animals from Point Vicente

with the laboratory forms of soluble lead will tend to overestimate risks. Therefore,

where possible, TRVs were selected from elemental or lead oxide forms for the most

similar test species.

Appendix A also provides either No-Observed-Adverse-Effect-Levels (NOAELs) or

Lowest-Observed-Adverse-Effect-Levels (LOAELs). Where possible both NOAEL and

LOAEL toxicity values will be used to provide a range of where potential effects could

occur.

The NOAEL and LOAEL TRV concentrations of lead selected to represent shallow-

rooted vegetation are 212 mg/kg and 450 mg/kg, respectively, based on lead chloride.

The selected TRV to represent the exposure-response relationship of lead in a shrew is a

LOAEL dose of 3.86 mg/kg/day for reproductive effects to mice from ingestion of lead

chloride added to the diet. A NOAEL is assumed to be one-half of the LOAEL value or

1.93 mg/kg/day.

The TRVs selected to represent the exposure-response relationship of lead in California

quail are based on a study where the estimated body dose from a diet spiked with lead

acetate results in a LOAEL dose of 1.8 mg/kg/day in adult Japanese quail. A NOAEL is

assumed to be one-half of the LOAEL or 0.9 mg/kg/day.

The TRVs selected for the other receptors are highlighted in Appendix A. NOAELs for

the mouse and dog were assumed to be one-half of the soluble lead LOAEL doses. This

assumption is used because a lower ratio such as one-tenth of the LOAEL will result in

toxic effects at concentrations below local background levels. In addition, the forms of

lead at Point Vicente are not anticipated to be as soluble as the reference test conditions.
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7.0 RISK CHARACTERIZATION

In this section, data on exposure and effects are integrated into statements about the

likelihood of risks to the assessment endpoints. Risk characterization consists of two

major components: risk estimation (predicted numerical values) and an overall risk

description. The uncertainties identified during the risk assessment process are also

summarized.

7.1 Risk Estimation

This section combines the exposure information provided in Section 5.3 and the

toxicological reference values discussed in Section 6. The exposure parameters described

in Section 5.3 are related to the TRVs by means of mathematical expressions. The results

from these calculations are ratios called hazard quotients. When the ratio of predicted

exposure concentration to the TRY is 1.0 or greater, there is a potential for a toxic

response for that specific receptor. The larger the value of a Hazard Quotient (HQ), the

greater the likelihood for a toxic response.

Hazard quotients for plants and soil invertebrates are calculated by dividing the soil

concentration by the TRV. For wildlife, an area use factor is applied to estimate the

percentage of time each receptor of concern is exposed to the contaminated area relative

to its presumed foraging/hunting range. It is assumed that the shrew and vole use

exposure domain 100 percent of the time (or a fraction of 1). Due to their large home

ranges and lower expected occurrence at the site, except on a transitory basis, the

California quail, bam owl, and red fox are assumed to have fractional area use factors of

0.8, 0.5, and 0.25, respectively. After the area use factor is multiplied by the estimated

dose (calculated in Table 5-2), the result is divided by the TRV to obtain the hazard

quotient.
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Table 7-1 summarizes the predicted hazard quotients for each ecological receptor based

on the 95UCL exposure concentrations. A discussion of the HQ is provided in the text

below for each receptor. Exposure assumptions were presented in Table 5-2.

Table 7-1 Hazard Quotients for Ecological Receptors

Receptor

Vegetation
NOAEL

LOAEL
Soil Invertebrates

NOAEL

LOAEL
Shrew

NOAEL

LOAEL
California Quail

NOAEL

LOAEL
Meadow Vole

NOAEL

LOAEL
Barn Owl

NOAEL

LOAEL
Red Fox

NOAEL

LOAEL

Uncontaminated
Fringe Area

H-3 Q05
212

10 003
450

113 01
100
10 002
500

H*-05
1.93
L°5 03
3.86

0°*0'10 009
0.9

OS*0 '10 004
1.8

°'23 01
1.93

°-23-006
3.86

05*°'34 004
°'5 3.85 a04

nc*"-34 onf)i

125

025*°'14 002
1.5

0 ">«* u-*4 — 0 01
3.0

Excluding Hot
Spots

69'4 03
212

69 A 02
450

69'4 07
100
69A 01
500

AL=2.6
1.93-
5.1

3.86

08*0'35 03
0.9

08*0"35 010.8 ig 0.1

°'76 04
1.93

°-76 02
3.86

OS*2'07' 03
3.85

05*2'07 003
125

025*°'85 01
1.5

025*°'85 007
3.0

Hot Spot Area

3800
212

3800
450

3800
100

3800
500

1^ = 90
1.93
174 45
3.86

0 A
no* T ^

0.9

OS*8 '4 4
1.8

16.2
1.93
16.2 4

3.86

05*H2.5
3.85

OS*1115 05
125

0, 5* 46.6 0

1.5

Oo5* 46.6
3.0
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7.1.1 Risk Estimate for Shallow-Rooted Vegetation

Phytotoxic effects to plants growing in the lead contaminated area are not expected

except in the hot spot areas. The TRV values are based on a much more soluble form of

lead (PbCl2). The more insoluble forms of lead anticipated at the site would likely be less

toxic.

7.1.2 Risk Estimate for Soil Invertebrates

The HQ range for these organisms indicates that soil invertebrates would be adversely

affected by the hot spot areas.

7.1.3 Risk Estimate for Small Mammals

Small mammals, as represented by the shrew and vole, are at risk in the hot spot areas,

but are anticipated to be at low risk from the 95UCL soil lead concentration of 69.4

mg/kg. This appears consistent with a field study by Mierau and Favara (1975) who

concluded that a lead soil concentration of 73 mg/kg in roadside soils (largely tetraethyl

lead from automobile exhausts) did not have significant effects to the reproductive

success on a deer mice population.

The U.S. Bureau of Land Management used a conservative exposure pathway algorithm

that included representative body weights, soil/plant ingestion rates, soil-plant uptake

factors, and reproductive/growth ecotoxicological NOAEL values for protection of deer

mice and rabbits. Their resulting soil screening-level lead concentrations were estimated

to be 142 mg/kg and 172 mg/kg, for deer mice and cottontail rabbits, respectively (BLM

1998). These soil lead concentrations are also within the range predicted in this

document.
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In contrast, Peddicord and LaKind (2000) used a similar algorithm for mice and rabbits

not ingesting lead shot. Soil lead concentrations that would result in hazard quotients of

1 to mice and rabbits would be approximately 285 and 428 mg/kg, respectively. These

soil lead levels are much greater than the BLM or Mierau and Favara studies. When

Peddicord and LaKind (2000) included the ingestion of lead shot, the hazards to mice and

rabbits greatly increased.

Given the range of uncertainties in small mammal exposure assumptions and limited

ecotoxicological effect values for lead on reproductive and growth endpoints, it is

concluded that the hot spot areas are expected to adversely affect small mammal

populations. In the absence of remediation, the contaminated soil excluding the hot spots

(69.4 mg/kg lead) is not expected to adversely affect small mammal populations.

7.1.4 Risk Estimate for Local Ground Birds

Based on the risk estimate for California quail, these birds are not likely to be at adverse

risk from soil lead in the contaminated zone, except for the hot spots. However, their risk

is expected to be higher if there are numerous lead fragments in the soil between 0.5 and

2.8 mm in size where grit ingestion could become significant.

7.1.5 Risk Estimate for Owl and Fox

As expected, these consumers have the least risk and would be adversely affected only if

they become exposed to the hot spot areas.

7.2 Uncertainty

In general, the body weights and ingestion rates are considered conservative in that they

were either mean estimates or a 90th percentile of known consumption rates based on

conservative algorithms (EPA 2000). The assumption that all of the ingested lead from

soil and from contaminated food items is 100 percent bioavailable tends to overestimate
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risks. The area use factors are also considered conservative in that most of the receptors

have much larger feeding ranges as the site is in an open park area of the coastline.

Approximately 20 acres of the Point Vicente Interpretive Center and 50 acres of Point

Vicente Park, in which the Interpretive Center is located, are considered a more attractive

non-contaminated habitat than the area of concern in the immediate vicinity of the

Interpretative Center Exhibit Building. Much of the wildlife habitat within the area of

elevated contamination is already disturbed due to construction and other human

activities. Expansion of the Interpretive Center will involve construction and loss of

approximately 1 acre of habitat for the building, associated walkway, and parking

facilities. Therefore, wildlife exposures and risks are even less likely to occur, especially

at the population level.

7.3 Description of Risk

Excluding the hot spot areas, the potential for adverse risks to the assessment endpoints

from lead in the soils around the Interpretative Center is low, although there may be

additional risks from ingestion of lead fragments. If numerous lead fragments are

allowed to remain and eventually degrade into more soluble forms over many years, then

risks may increase to a level of significance. Because the nature and extent of lead

fragments in the soils around the Interpretative Center have not been quantified, risk

estimates regarding ingestion of these fragments is a major source of uncertainty.

However, this additional potential risk would also appear to be low to moderate because

the contaminated area is only a small portion of the foraging area of the receptors, and

prey from this contaminated area is likely to be a very small portion of the diet of higher

order consumers (raptors, fox, or cats).

The hot spot areas are expected to cause adverse effects to plants, animals, soil

invertebrates, and microbial processes. Even though the two hot spots are small in area,

they still threaten plant growth and transient wildlife that may pass through the hot spot

areas.
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Although effects associated with lead may occur at the level of individual organisms,

ecological impacts are not expected at the population, community, or ecosystem level.

This is because population density mechanisms at Point Vicente would likely offset any

site-related loss of a few individuals that might occur. Cleanup of lead contaminated

soils, especially the hot spot areas is planned prior to construction of the expanded

Interpretive Center. This will result in more soil disturbance and habitat alterations to

existing organisms. The future land use of the contaminated areas will consist of

permanent habitat loss from the building, walkways, parking lots, and roads. Increased

human traffic around the Interpretive Center will tend to displace or reduce the wildlife

receptor populations in the area of impact.

7.4 Implications for Risk Management

The hot spot areas pose the greatest threat to the local ecology of the area and actions to

remove this threat should seriously be considered. Methods should be taken to estimate

the potential problem of lead fragments (nature and spatial extent) that may remain in the

upper 12 inches of contaminated soils around the Interpretative Center.
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Appendix Table A-1A

Summary of Available Lead Toxicity Data for Receptors of Concern at the Point Vicente Interpretive Center

General Assessment
Endpoint

Herbaceous vegetation

Woodv Vegetation

Herbivores

Organism

mafc?e " \
beans

ryegrass/fescue

little btuestem

Aleppo pine

Loblolly pine

Japanese quail

Japartese quail'4';
bobwhite quail

ringed turtle dove

mourning dove

mourning dove

mourning dove

mourning dove

mouse

mouse
•

mouse

deer mouse

rabbit

Reported Sensitivity1'2

LOAEL

820 ppm

5000 ppm

450ppm

320 ppm

100 ppm
(11.3 mg/kg/d)

L8 mg/kg/d'

0.1 ppm

l-#8 lead shot
(144 mg)

l-#8 lead shot

-25ppat
'(3,86 mg/kg/d}
3.2 mg/kg/d

NOAEL

212 ppm -,

" - '

1500 ppm

10 ppm
(1.13 mg/kg/d)

1500 ppm

l-#8 lead shot

l-#8 lead shot

100 ppm

73,0 ppm in
soil

54.6 ppm

Effect

crop yield
poor growth and discoloration

46% and 31% reduction in
clipping weights

52% reduction in root, shopt.wt

seed germination

reduced photosynthesis and
transpiration

reproduction

reproduction ; • " , '••,., <
semen production

decreased sperm count and testes
weight
24 % mortality in 4 weeks

female fertility or productivity,
egg weight and size
decreased hatchability

mortality

reproductive effects

reproductive effects
"* -

increased number of dominant-
lethal mutations, decreased
number of live born pups
reproductive success

teratogenic effects

Form2

ieafl cMoride
lead chloride

lead chloride

lead chloride

lead chloride and lead
nitrate
lead chloride

lead acetate (daily oral
for 12 weeks during
breeding session)

, Lead acetate for 4 weeks '
lead acetate (2000 mg/kg
in feed for 6 weeks)
lead acetate

lead (elemental)

lead (elemental)

lead (elemental)

lead (elemental)

lead acetate

lead chloride

monoxide alloy for 35
days

lead compounds in soil

lead acetate

Reference

Lagerwerff etal 1973
Demayoetal 1982

Carlson and Rolfe 1979

Miles and Parker 1 979

Nakos 1979

Rolfe and Bazzaz 1975

Edensetal 1976

Bdens and Garlich 1983.
Damron and Wilson 1975

Kendall and Scanlon 1981

Buerger et al 1986

Buergeretal 1986

Buerger etal 1986

Carrington and Mirarchi 1989

Donald etal 1986

Schroeder and Mitehener 1971

Al-Hakkak etal 1988

Mierau and Favara 1975

Jessup 1967
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(Table A-1 Continued)

General Assessment
Endpoint

First-Carnivore or
Omnivore

Second-order carnivores

Detritivores

Microbial processes

Organism

starling

rat

rat

rat
toad

kesttel '

kestrel

kestrel

Kesfrel- , ~ •-

dog

.soil invertebrates

soil respiration and
nitrification

Reported Sensitivity1'2

LOAEL

28 mg/kg/d

25pprn

l,000ppm

0.05 mg/kg/d

125 rag/kg bw

3 mg/kg/d

500 to 12800
ppm .

375 to 2000
ppm

NOAEL

816 ppm

50 ppm •";• K
(3,85roi/kg/d)

448 ppm

3.0-1640 ppm in
soil

100 to 6400
•PPta. '

Effect

reduced food consumption

reproductive effects
reduced weight and kidney
damage in offspring
sperm mobility
growth and survival

survival, egg-laying fertility and
eggshell thickness ' .' - •

survival and weight gain

reproductive success

decreased growth rate

anorexia and convulsions

survival and reproduction,
hatching success of cocoons and
decrease in cocoon production,
mortality

inhibition of nitrogen
mineralization, reduced
respiration, reduced numbers of
these organisms in rhizosphere

Form

triethyl lead chloride .
(oral capsules)
lead chloride

lead acetate

lead acetate
total lead

metallic lead powder
(50 ppm Pb/kf in diet for

'§i»oaths)
biologically incorporated
lead3

lead compounds

lead (elements! - dose
for 10 days)
lead carbonate (daily
dose for 180 days)

lead sulfate, lead oxide,
lead nitrate, lead
chloride, and lead acetate

lead acetate, lead
chloride

Reference

Osbornetal 1983

Schroeder and Mitchener 1971

Azaretal 1973

Krasovskii et al 1979
Ireland 1977

Pattee 1984

Custeretal 1984

Hennyetal 1994

Hoffman et al 1985

Clark 1979

Crist et al 1985, Beyer and
Anderson 1985, Bengtsson et al
1986, Mai 982, Maleckietal
1982, Spurgeon et al 1994

Badura et al 1993, Chang and
Broadbent 1982, Doelman and
Haanstra 1979, Liang and
Tabatabai 1977

A This table is a summary of selected lead toxicity data from literature based on information of specific interest for the Point Vicente Interpretive Center site. The toxicity data for the chosen
receptors focuses on reproductive and growth effects based on chronic testing (generally greater than 2 weeks). For the animal receptors listed in the table, the focus was on dietary intake of
forms of lead most representative of what may be found at the Point Vicente Interpretive Center site (i.e., weathered munitions).

Blank cell indicates no data
Shaded cells indicate selected toxicity reference values (TRVs)
1 Concentrations reported as ppm lead in diet unless otherwise reported.
2 For vegetation, detrivores, and microbial proccess: lead in the soil; for other organisms: lead in diet.
3 Kestrels were fed chickens which were fed 2000 ppm lead acetate
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GLOSSARY OF TERMS

Chemical of potential concern: A chemical that is potentially site-related and for which
data are of sufficient quality for use in the quantitative risk assessment. (The term
"contaminant of potential concern" is also used with this same definition.)

Confidence Interval: A confidence interval is an interval that brackets a sample estimate
to quantify uncertainty around this estimate. Since there are a variety of samples that
might be drawn from a population, there are likewise a variety of confidence intervals
that might be imagined for a given population parameter (though with the observed data
you can see only one of them). A 95% confidence interval, for example, is one interval in
a set of intervals. The property of this set of intervals is that 95% of the intervals in this
set contain the population parameter. Likewise, a 90% confidence interval for the
population mean is an interval which belongs to a set of intervals, 90% of which contain
the population mean.

Dose-Response Evaluation: The process of quantitatively evaluating toxicity
information and characterizing the relationship between the dose of a contaminant
administered or received and the incidence of adverse health effects in the exposed
population. From the quantitative dose-response relationship, toxicity values are derived
that are used to estimate the likelihood of adverse effects occurring in humans at different
exposure levels.

Exposure: Contact of an organism with a chemical or physical agent. Exposure is
quantified as the amount of the agent available at the exchange boundaries of the
organisms (e.g., skin, lungs, gut) and available for absorption.

Exposure Assessment: The determination or estimation (qualitative or quantitative) of
the magnitude, frequency, duration, and route of exposure.

Exposure Pathway: The course a chemical or physical agent takes from a source to an
exposed organism. An exposure pathway describes a unique mechanism by which an
individual or population is exposed to chemicals or physical agents at or originating from
a site. Each exposure pathway includes a source or release from a source, an exposure
point, and an exposure route. If the exposure point differs from the source, a
transport/exposure medium (e.g., air) or media is also included.

Exposure Point: A location of potential contact between an organism and a chemical or
physical agent.

Exposure Route: The way a chemical or physical agent comes in contact with an
organism (i.e., by ingestion, inhalation, dermal contact).

Log-Normal Distribution: A random variable X has a log-normal distribution if ln(X) is
normally distributed.

S AIC GS-1OF-0076J E-1 Final Feasibility Study
April 15,2002



Final Feasibility Study - Point Vicente Interpretive Center April 2002
Appendix E

Mean: The mean is the most commonly used measure of the center of a sample set; this
estimate of the center of a sample can be thought of as the "center of gravity" of the
sample. The mean is calculated as the sum of all the data points divided by the total
number of data points.

Normal Distribution: The normal distribution is a probability density, which is bell-
shaped, symmetrical, and single peaked. The mean, median and mode coincide and lie at
the center of the distribution. The two tails extend indefinitely and never touch the x-axis
(asymptotic to the x-axis). A normal distribution is fully specified by two parameters -
mean and the standard deviation.

Percentile: A percentile is the data value that is greater than or equal to a given
percentage of the data values. Stated in mathematical terms, the pth percentile is the data
value that Is greater than or equal to p% of the data values and is less than or equal to (1-
p)% of the data values. The 50th percentile is also called the sample median. The 90th, 95th

and 99th percentiles are important values for environmental data, when a decision maker
would like to be sure that 90%, 95%, or 99% of the contamination levels are below a
fixed risk level.

Standard Deviation: The standard deviation is a measure of dispersion. It is the positive
square root of the variance. An advantage of the standard deviation (as compared to the
variance) is that it expresses dispersion in the same units as the original values in the
sample or population. For example, the standard deviation of a series of measurements of
temperature is measured in degrees; the variance of the same set of values is measured in
"degrees squared."

Toxicity Value: A numerical expression of a substance's dose-response relationship that
is used in risk assessments. The most common toxicity values in risk assessments are
reference doses (for noncancer effects) and slope factors (for cancer).

Variance: Variance is a measure of dispersion. It is the average squared distance
between the mean and each item in the population or in the sample. An advantage of
variance (as compared to the related measure of dispersion - the standard deviation) is
that the variance of a sum of independent random variables is equal to the sum of their
variances.
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Classification of Excavated Soil

Excavated soil may be classified as a RCRA hazardous waste, a California non-RCRA
hazardous waste, a California regulated material, or a nonhazardous solid waste. This text
is presented to provide understanding of the terms and tests used in classifying soil
excavated from the site.

Protocol 1: Totals Test. The "totals test" is a chemical digestion test developed by the
California Department of Toxic Substances Control (DTSC) to determine the total
amount of a specific constituent in the soil. A sample is digested chemically to obtain its
soluble and insoluble fractions. The total of the soluble and- insoluble fractions of the
sample is then compared to the total threshold limit concentration (TTLC). The results of
the Totals Test are reported in milligrams per kilogram of sample (mg/kg). For lead, the
threshold is 1000 mg/kg to classify soil as a California hazardous waste.

Protocol 2: Waste Extraction Test (WET). The WET is a leaching test developed by
California DTSC. Results of the WET are compared to the Soluble Threshold Limit
Concentration (STLC). The WET determines the amount of a specific constituent that
can be leached from the soil using a solution designed to simulate landfill leaching. It is
therefore a useful test for situations where a soil would be exposed to landfill leachate,
such as disposal of excavated soil in a solid waste landfill. However, the WET may not
be very representative of the conditions at a site. Because of the aggressive nature of the
leaching in this test, samples may exceed the STLC threshold but not the federal TCLP
described below. Soil that exceeds the STCL but not the TCLP threshold may thus be
classified as a California non-RCRA hazardous waste. The results of the WET are
reported in milligrams per liter (mg/1). For lead, the threshold is 5 mg/1 to classify soil as
a California non RCRA hazardous waste.

Protocol 3: Toxicity Characteristic Leaching Procedure (TCLP). The TCLP was
developed by the federal Environmental Protection Agency (U.S. EPA) to determine if a
waste is a RCRA waste subject to regulation under Subtitle C. The TCLP is a leaching
procedure that uses a slightly less aggressive leaching agent than is used by the WET.
When compared to the WET results, it is likely that TCLP results will indicate lower
metals concentrations. For lead, the threshold is 5 mg/1 to classify the soil as a RCRA
hazardous waste.
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Regulatory Limits

To characterize excavated soil, analytical results are compared with regulatory limits
established from the California Code of Regulations, Title 22, section 66261.10 et seq.
and the Code of Federal Regulations, Title 40, Section 261.24. The sample results are
compared to the TTLC and STLC, and the federal RCRA Standards. This comparison
provides the basis for classifying the soil as:

• a RCRA hazardous waste (for lead, TCLP>5 mg/1);
• a non-RCRA hazardous waste (designated California hazardous waste - for lead

STLO5 mg/1);
• a regulated material (see below);or
• a non-hazardous solid waste (STLC and TCLP for lead< 5mg/l, total lead<350

mg/kg).

Regulated Material

Excavated soil for which the STLC and TCLP thresholds are not exceeded, and which
has a total lead concentration below 1000 mg/kg (ppm) and above 350 mg/kg, is not a
hazardous waste but is considered a regulated material in California. Unless exempted, it
must be disposed of at a Class I landfill; however, a manifest and registered hauler to
transport this soil are not required.
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