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SECTION 1

Objectives

This Field Sampling Plan (FSP) has been prepared to support field and laboratory activities
associated with the remedial investigation (RI) for the Halaco Superfund Site, Oxnard,
California, by the U.S. Environmental Protection Agency (EPA). The field activities will
include (1) groundwater monitoring well installation and (2) sampling and analysis of
outdoor air, sediment, surface and subsurface soils, soil gas, surface water, groundwater,
and Halaco waste. This FSP was developed in accordance with EPA Region IX, Guidance for
Preparation of a U.S. EPA Region IX, Field Sampling Plan for EPA-Lead Superfund Projects
(EPA, 1993 and updates) and accompanies the data quality objectives (DQOs), which can be
found in the companion Quality Assurance Project Plan (QAPP [CH2M HILL, 2009]).

1.1 Background

Following is a general description of the primary Site problems that are the focus of this RI.
The environmental data generated from this FSP and the companion QAPP (CH2M HILL,
2009) will be used to support site characterization, ecological and human health risk
assessment, feasibility study, and remedy selection activities for the Site.

In September 2007, the EPA added the former Halaco Engineering Company (Halaco)
facility and adjacent areas of contamination (the Site) to the Superfund National Priorities
List (NPL). Shortly thereafter, EPA began an RI to determine the nature and extent of
contamination at the Site, identify human health and ecological risks posed by the
contamination, and identify areas needing remediation.

While the Site was evaluated for placement on the NPL, two removal actions were
completed to address immediate Site risks. The first removal action, completed by the
property owners between August 2006 and February 2007, included the removal of drums
and other hazardous substances from the Site, and the installation of fencing, silt curtain,
and straw wattles around the waste pile. A second, EPA-funded removal action was
completed in 2007 to stabilize and secure the Site and limit offsite migration of
contaminated wastes. It included re-grading the waste pile to reduce the steepness of the
slopes, placing matting on the slopes to reduce erosion, stabilizing the banks along the
lower portion of the Oxnard Industrial Drain (OID), removing an estimated 9,000 cubic
yards of waste from the smelter area, removing an estimated 7,600 cubic yards of material
from a wetland area adjacent to the Halaco property, and installing more than 6,000 feet of
fencing around the perimeter of the waste management area. See the “Team 9” report (2008)
for additional details. Figure 1 is an aerial photo of the Site after the second removal action
was completed. Figure 2 shows the Site and adjacent areas before the two removal actions.

Since the Site was added to the NPL, EPA has conducted periodic groundwater and surface
water level monitoring; worked with the property owners to repair and maintain erosion
control measures; worked with the property owners, the Oxnard police, and the community
to prevent unauthorized access to the Site; completed two technical reports on Site

SAC/385135/092590005 (HALACO_RI_FSP.DOC) 11



SECTION 1: OBJECTIVES

contamination (CH2M HILL 2008a and 2008b); and prepared the testing plan (EPA Region
9, 2009).

Figures 3 and 4 present human health and ecological risk conceptual site models (CSMs) for
the Site presented in the Screening-Level Ecological and Human Health Risk Assessment, Halaco
Site (CH2M HILL, 2008b). They depict the primary source of contamination at the Site (the
smelter), possible release mechanisms (e.g., deposition of air emissions; discharge of
wastewater or waste solids to the Waste Management Unit [WMU], Waste Disposal Area
[WDA], and smelter area; surface runoff; leaching to groundwater), the different media that
may have been contaminated (e.g., soil, sediment, surface water, groundwater), and possible
exposure routes (e.g., ingestion, inhalation, dermal contact, external radiation, plant uptake).

The CSMs also list potential receptors. Potential human receptors include residents and
industrial/commercial workers. Recreational users and trespassers on or adjacent to the Site
will also be added to the CSM. Potential ecological receptors are terrestrial and aquatic
plants, invertebrates, amphibians, fish, reptiles, birds, and mammals.

1.2 Objectives

Specific objectives of the RI are to:
e Establish the nature and extent of contamination from Halaco’s operations.
e Establish the fate and transport of contamination from Halaco’s operations.

e Establish the risks to human health and the environment from the contamination from
Halaco’s operations.

¢ Identify the feasible remedial options to address unacceptable risk to human health and
the environment from the contamination from Halaco’s operations.

e Dispose of investigation derived waste (IDW).

Nature and Extent of Contamination

Specific questions regarding the nature and extent of contamination include:

¢ Onsite Depth and Condition of Smelter Contamination - Smelter waste solids and
liquids were directly disposed at the smelter parcel from 1965 through about 1970 and
then at the waste management area from about 1970 through 1992. What are the depths
of the smelter waste solids? Are buried wastes in contact with and contaminating
groundwater? Are buried waste materials still reactive and capable of generating
ammonia and other gases?

e Offsite Soil and Sediment Contamination - Offsite soil and sediment contamination
has been measured in the neighboring Nature Conservancy Land (NCL) East, the OID
bisecting the site, and the lagoon and wetlands between the Site and the Ocean. What is
the extent of this contamination, both horizontally and vertically? How much smelter
waste material is there in the bottom sediments of the OID and lagoon? Is there waste
offsite beyond the known areas of contamination?

1-2 SAC/385135/092590005 (HALACO_RI_FSP.DOC)



SECTION 1: OBJECTIVES

Smelter Contaminant Types - The primary contaminants include metals and
radionuclides (thorium and decay products). Are there other contaminants that may
pose unacceptable risks to human health and the environment, such as (1) organic
compounds including polychlorinated biphenyls (PCBs), dioxins, and furan that have
been associated with other smelter operations and (2) hydrocarbons from solvent usage,
oil/fuel usage, and former or current oil/fuel tanks?

Oxnard Dump Materials - Onsite smelter waste materials and contamination were
deposited over the former City of Oxnard dump materials which predate the Halaco
smelter operations. These dump materials were reportedly burned after disposal. Will
the dump materials require or affect remedial activities at the Site?

Surface Water - Historically, water quality data indicate that Halaco’s operations
adversely affected surface water quality. It is unclear if Halaco’s wastes have had a
measurable effect on surface water quality since Halaco stopped operation in 2002. What
are the current impacts to surface water from residual contaminated sediments or
discharge of potentially contaminated groundwater?

Groundwater - Onsite shallow groundwater contamination has been measured in
groundwater monitoring wells. No monitoring wells exist to assess offsite or deeper
contamination. What is the lateral extent of offsite contaminated groundwater and how
deep has it traveled?

Air - Air sampling showed elevated metals in wind-blown dust downwind of the
uncovered waste management area before the second, EPA-funded removal action in
2007. This removal action included re-grading the waste pile and placing matting on the
slopes to reduce erosion. What is the current concentration of metals and radionuclides
in air during winter conditions when air speeds are highest?

Fate and Transport of Contamination
Specific questions regarding the fate and transport of contamination include:

Surface Water -Surface water chemistry in the OID and lagoon downstream of the Site
is affected by natural processes, including the inland movement of seawater when the
beach berm is breached and tides are high. What is the fate and transport of surface
water contaminated by Halaco’s operations, if any?

Groundwater - Groundwater in the deeper drinking water aquifers underlying the site
have been affected by saline intrusion from historical overdraft conditions (Upper
Aquifer System and Lower Aquifer System). Shallow groundwater in the overlying
Semiperched aquifer is recharged from surface water and may also be locally impacted
by seawater that moves inland with the rising tide during breach conditions. What is the
fate and transport of groundwater contaminated by Halaco’s operations?

Air - Air sampling showed elevated metals in wind-blown dust downwind of the
uncovered waste management area before the second, EPA-funded removal action
completed in 2007. These samples were collected during summer conditions when wind
speeds are moderate and consistently from the west. What are the current effects of

SAC/385135/092590005 (HALACO_RI_FSP.DOC) 13



SECTION 1: OBJECTIVES

stronger and more variable wind conditions on the fate and transport of wind-blown
materials from the Site?

Human Health Risk Assessment

The screening-level human health risk assessment (HHRA) showed concentrations of metals
and radionuclides above EPA Region 9 preliminary remediation goals (PRGs) and drinking
water maximum contaminant levels (MCLs) (CH2M HILL, 2008b). What are the risks to
human health from current contaminant levels for complete exposure pathways to potential
residential and industrial/commercial receptors?

Ecological Risk Assessment

The screening-level ecological risk assessment showed concentrations of metals and
radionuclides above ecological screening levels (CH2M HILL, 2008b). What are the risks to
ecological receptors from current contaminant levels for complete exposure pathways to
potential terrestrial and aquatic receptors?

Feasibility Study

Specific questions regarding the evaluation of feasible remedial options to address
potentially unacceptable risks to human health and the environment include:

e Smelter Parcel - What are the depths, extent, volume, physical properties, and material
strengths of the waste materials underlying the smelter buildings to evaluate
excavation/removal or capping/redevelopment of the property as remedial
alternatives?

e Waste Management Area - What are the depths, extent, volume, physical properties,
and material strengths of the waste pile materials in the waste management area to
evaluate excavation/removal or capping of the waste pile as remedial alternatives?

¢ Nature Conservancy Land - What are the depths, extent, and volume of the waste
materials to evaluate excavation/removal as a remedial alternative?

e OID and Lagoon - What are the depths, extent, volume, and physical properties of the
contaminated sediments in the OID and lagoon to evaluate excavation/removal or
capping as a remedial alternative?

¢ Groundwater - What are the extent of contamination, aquifer properties, surface water-
groundwater flow patterns, and general chemistry to evaluate hydraulic/physical
containment or monitored natural attenuation (MNA) as a remedial alternative?

e Waste Classification - Does the smelter waste material underlying the smelter and
waste management areas meet State or Federal definitions of hazardous waste to
evaluate waste disposal alternatives/locations?

1-4 SAC/385135/092590005 (HALACO_RI_FSP.DOC)



SECTION 1: OBJECTIVES

Investigation Derived Waste

Specific questions regarding the management and disposal of IDW include:

What are the Federal, State, and local laws and regulations that are applicable to the
management and disposal of IDW?

What are the disposal alternatives for solid and liquid IDW?

What are the allowable concentrations in solid and liquid IDW for the disposal
alternatives?

1.3 RI Activities and Schedule

RI sampling and analysis activities will be performed to help achieve the objectives stated
above. This will include the following field and laboratory activities.

Field Activities

Field activities will include:

Task 1 - Sample Locating and Staking. Sample locations will be located and marked
prior to field activities using a portable global positioning system (GPS) device with
horizontal sub-meter accuracy. Locations on dry land will be staked prior to sampling.
Locations submerged with water will be determined at the time that samples are
collected. Sample locations will be documented after field activities using GPS if they are
moved after initially locating them with GPS prior to field activities.

Task 2 - Subsurface Utility Clearance prior to Field Activities. Drilling and subsurface
sampling locations with a potential for subsurface utilities or other obstructions (e.g.,
underground storage tanks [USTs]) will be cleared prior to drilling. Locations will be
cleared using Underground Service Alert of Southern California (DigAlert, dial “811")
and, as needed, surface geophysical methods. The geophysical methods will include a
high sensitivity metal detector, magnetometer, and ground penetrating radar (GPR).

Task 3 - Visual Inspection for Presence of Process Slag Waste. A visual inspection of
select surface and shallow subsurface areas will be performed to assess whether process
slag waste is present. These areas will include the dirt road along McWane Blvd east of
the OID, the wetland area south and west of the smelter area, and the wetland area
south of the WMU. The visual observation will include a systematic slow walk in these
areas. A shovel will be used to opportunistically remove near-surface soil and sand to
visually inspect to a limited depth below ground surface. Discrete, obvious areas of
process slag waste will not be excluded from the samples, but will be included if present
at the sample location.

Task 4 - Solid Matrix Sampling. Surface and subsurface solid matrix (soil, sediment,
and waste) samples will be collected for laboratory analyses and logged in the field. The
samples will be collected using a combination of methods. On dry land, shallow samples
will be collected using disposable scoops and deeper samples will be collected using
either direct push (e.g., Geoprobe) or hollow stem auger (HSA) drilling methods. In
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1-6

areas submerged with water (OID, lagoon, NCL), samples will be collected using direct
push methods deployed using a low-draft boat or barge.

Task 5 - Soil Gas Sampling. Soil gas samples will be collected for laboratory analyses.
The samples will be collected from temporary soil gas probes.

Task 6 - Cone Penetrometer Testing. In situ cone penetrometer testing (CPT) will be
performed to shallow and deeper depths within the semiperched aquifer zone to
evaluate subsurface lithology, physical properties, and general water quality. This
testing will also include the use of an Electrical Conductivity/Hydraulic Profile Tool
(EC/HPT). The CPT results will be used to help plan and design the deeper
groundwater monitoring wells to be installed within the semiperched aquifer zone (see
next activity).

Task 7 - Monitoring Well and Piezometer Installation and Surveying. Shallow water
table groundwater monitoring wells and nested piezometers within the semiperched
aquifer zone and deeper groundwater monitoring wells within the semiperched aquifer
zone will be installed for groundwater sampling and water level measurements. Soil
samples will be collected during drilling and logged in the field. New wells and
piezometers will be surveyed by a Licensed Land Surveyor for horizontal coordinates
and vertical elevations. Horizontal coordinates will be relative to North American
Datum of 1983 (NAD 83) and vertical elevations will be relative to North American
Vertical Datum of 1988 (NAVD 88).

Task 8 - Groundwater Sampling. Two rounds of groundwater samples will be collected
for laboratory analysis. Samples will be collected from existing groundwater monitoring
wells and the new wells. Samples will be collected using minimal drawdown (low
purge) methods with non-dedicated sampling pumps. Wells that do not yield sufficient
water will be purged dry, allowed to recover, and then sampled. One round will be
collected in the fall and one in the winter/spring.

Task 9 - Surface Water Sampling. Two rounds of surface water samples will be
collected for laboratory analysis. Samples will be collected using a scoop submerged
beneath the water surface. One round will be collected in the fall and one in the
winter/spring.

Task 10 - Groundwater and Surface Water Level Measurement. Groundwater and
surface water levels will be measured during each of the two sampling rounds to
evaluate surface water and groundwater flow conditions. Surface water levels will be
measured using three existing staff gauges already surveyed to NAVD 88. Groundwater
levels will be measured from the existing wells already surveyed to NAVD 88 and the
new wells and piezometers which will be surveyed to NAVD 88.

Task 11 - Air Sampling. One round of air samples will be collected for laboratory
analysis. The samples will be collected from temporary air sampling stations. The
samples will be collected during periods of high winds over the winter to determine
whether windblown material is moving offsite. The round of air samples will consist of
six daily samples collected for each temporary sampling station.
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Laboratory Activities

Laboratory activities will include:

Laboratory Analysis for Chemical Parameters. Solid matrix (soil, sediment, and waste),
soil gas, surface water, groundwater, and air samples will be analyzed at a fixed
laboratory for (1) contaminants of potential concern (COPCs) to evaluate potential risks
to human health, (2) contaminants of potential environmental concern (COPECs) to
evaluate potential risks to ecological receptors, (3) and other additional parameters to
evaluate the nature and extent of contamination and the fate and transport of
contamination. COPCs and COPECs will include analysis of metals, radionuclides
(thorium and radium isotopes), volatile organic compounds (VOCs), semivolatile
organic compounds (SVOCs), total petroleum hydrocarbons (TPH), PCBs, dioxins, and
ammonia. Additional parameters for groundwater and surface water will include field
parameters (electrical conductivity [EC], pH, temperature [T], oxidation-reduction
potential [ORP], dissolved oxygen [DO], turbidity) and general chemistry (EC, TDS,
hardness, pH, major cations and anions, other anions, and nitrogen species).

Laboratory Analysis for Geotechnical Parameters. Solid matrix (soil, sediment, and
waste) samples will be analyzed at a fixed laboratory for geotechnical parameters to
evaluate feasible remedial options to address potentially unacceptable risks to human
health and the environment. The geotechnical parameters will include the following to
measure physical properties and material strengths: moisture and density, particle size
gradation, atterberg limits, modified proctor, and direct shear.

Schedule
The following tasks will be performed during the fall 2009:

Task 1 - Sample Locating and Staking

Task 2 - Subsurface Utility Clearance prior to Field Activities

Task 3 - Visual Inspection for Presence of Process Slag Waste

Task 4 - Solid Matrix Sampling

Task 5 - Soil Gas Sampling

Task 6 - Cone Penetrometer Testing

Task 7 - Monitoring Well and Piezometer Installation and Surveying

Task 8 - Groundwater Sampling - First of two rounds

Task 9 - Surface Water Sampling - First of two rounds

Task 10 - Groundwater and Surface Water Level Measurement - First of two rounds

The following tasks will be performed during the winter/spring 2010

Task 8 - Groundwater Sampling - Second of two rounds

Task 9 - Surface Water Sampling - Second of two rounds

Task 10 - Groundwater and Surface Water Level Measurement - Second of two rounds
Task 11 - Air Sampling
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SECTION 2

Site Background

2.1 Site Location and Description

The Site is located in eastern Ventura County at 6200 Perkins Road in Oxnard, California
(Figure 2). Halaco Engineering Company operated a secondary metal smelter at the Site
from 1965 to 2004, recovering aluminum and magnesium for reuse. Halaco also reports that
it recovered zinc until the 1970s. The Site includes an 11-acre parcel containing the former
smelter and an adjacent 26-acre area where wastes were deposited and managed.

During its 40 years of operation, Halaco acquired scrap metal from more than 400 suppliers
in a variety of forms and in varying levels of purity. Halaco processed dross, sludge,
castings, sheets, pellets, granules, cans, car parts, and other scrap. Halaco reports that it
processed one type of scrap, a low-level radioactive magnesium-thorium alloy, until about
1977. Other metals found in aluminum and magnesium alloys include copper, silver, zinc,
lead, chromium, titanium, tin, manganese, and nickel.

The raw materials were received at the Perkins Road facility or at the railroad spur about
one-half mile to the north, melted in Halaco’s natural-gas-fired rotary furnaces, and then
cast into various shapes and sizes (e.g., sows, pigs, ingots, anodes). Sodium chloride,
potassium chloride, and magnesium chloride salts (known as “fluxes”) were added to
improve the recovery of aluminum and magnesium. The molten material in the furnace
would stratify, and the recoverable metal was directly cast into large metal blocks or, at
times, mixed with beryllium, manganese, mischmetal, cerium, zinc, and other alloying
agents to produce alloys meeting specifications. Some scrap raw materials were washed
onsite to remove dirt and other impurities before they were placed in the furnace.

The residual material (“dross”) from the furnaces was placed in large, rotating horizontal
drums (“washers”) located next to the OID and sprayed with water to break up the dross,
dissolve the salts, and separate recoverable metals. Water was reportedly drawn from the
OID and Halaco’s settling ponds. A slurry of water, salt, metal particles, and other solids
was discharged from the washers into a shaker where larger solids were recovered and then
sold, disposed, or returned to the smelter area for use as feedstock. The remaining slurry
was pumped to onsite settling ponds until about September 2002.

Halaco reports that all operations ceased in September 2004.

In support of its operations, Halaco stored and used large quantities of diesel fuel and oil in
its vehicles and equipment, and used petroleum-based solvents for cleaning. Halaco also
operated equipment to reduce air pollutants in exhaust gases generated during smelting.
Halaco initially operated venturi-type scrubbers, which were replaced by baghouse filters in
about 1988. Lime and ammonia were used to raise the pH, neutralize acidic gases,

and remove particulate matter. The equipment generated solid and/or liquid waste.
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2.2 Waste Disposal

During its 40 years of operation, Halaco produced large quantities of solid and liquid waste.
Most of the waste was “process waste” generated during the smelting process. Other waste
was generated by the air pollution control equipment, and from used oil and spent solvent.

From 1965 to about 1970, Halaco discharged much or all of its process waste to a settling
pond adjacent to the OID and used waste solids as fill in the smelter area. Historical
documents indicate that Halaco considered discharging waste to the sewer in 1965, 1970,
and 1979 but it is not known if discharges occurred.

After the Los Angeles Regional Water Quality Control Board (RWQCB) issued Waste
Discharge Requirements in September 1970 (RWQCB, 1970), Halaco began pumping its
wastewater across the OID into unlined earthen settling ponds in an area later named the
WMU. Beginning in or before 1980, Halaco began moving waste solids from the WMU to
the area immediately to the north known as the WDA.

Discharge to the WMU ended in late 2002, when Halaco began using a filter press and
began discharging wastewater to the City sewer in accordance with an industrial waste
discharge permit. Discharges to the sewer ceased in or before June 2003, after the City
expressed concern about ammonia in its collection system and exceeded performance goals
for metals discharged from Oxnard’s wastewater treatment plant (WWTP). Halaco reports
that it recycled wastewater onsite after discharge to the sewer stopped. Records indicate that
an estimated 6,700 tons (or more) of filter cake or other waste were shipped offsite for
disposal. Filter cake left onsite when Halaco ceased operations was later moved to the
WMU.

In 2007, EPA estimated that more than 700,000 cubic yards of waste solids remained onsite.
The bulk of the solids are in the WMU, which covers about 15 acres and rises up to 40 feet
above grade.

Used oil and spent solvent were reportedly disposed onsite before 2000. Oil and/or solvent
wastes were reportedly used as “fuel” in the rotary furnaces, observed dripping on the
ground during use in the process building, and mixed with air pollution control equipment
waste and put in Halaco’s washers. Slurry from the washers was discharged to the onsite
settling ponds, as described above.

Testing at the Site shows that elevated levels of a variety of metals are present in the waste,
and that soils, sediments, and groundwater have been contaminated by Halaco’s wastes.
Constituents found at elevated levels include aluminum, barium, beryllium, cadmium,
chromium, copper, lead, magnesium, manganese, nickel, and zinc. Elevated levels of
radioactive thorium (and decay products) are also present in some areas of the Site. In past
sampling, elevated levels of ammonia and petroleum hydrocarbons have been detected at
the Site. The ammonia is believed to be a byproduct of the smelting process.

2.3 Physical Setting

The Site is located near the Pacific Ocean in Oxnard, California. Immediately to the north
and east of the Site is a wetland area owned by The Nature Conservancy. To the south of the
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Site are a wetland area, a lagoon, and the Pacific Ocean. To the north and west are the City’s
wastewater treatment plant and an industrial paper recycling plant. The predominant land
uses near the Site are “Industry Coastal Dependent” and “Miscellaneous Open
Space/Resource Protection.” The Site is bisected by the OID, a surface water channel that
drains upstream agricultural, commercial, and residential areas of the Oxnard Plain.

Most of Halaco’s operations occurred in the 11-acre smelter area located to the west of the
OID, which housed the rotary furnaces used for smelting and large cylindrical washers. The
smelter area was also where raw and finished materials, equipment, fuel, oil, solvents, and
other supplies were stored and used. To the east of the OID is the 26-acre waste
management area that includes the WMU and WDA. The Site has been divided into the
following study areas (Figure 2):

Study Area Location

Smelter Area Area west of the OID, where Halaco conducted most of its
operations, and used some of its wastes as fill

Waste Management Unit Area east of the OID, where Halaco deposited most of its
(WMD) wastes
Waste Disposal Area (WDA) Area east of the OID and north of the WMU, where Halaco

wastes are also located

Oxnard Industrial Drain (OID) | Surface water channel bisecting the Site

Nature Conservancy Land Areas east and north of the Site, where some of Halaco’s
(NCL-East and NCL-North) wastes are located
Wetlands Area Area between the Site and the Pacific Ocean, fed by the

OID and two other surface water channels (the ] Street
Drain and Hueneme Drain); this area includes the lagoon,
beach, and ditch south of the WMU

Water levels in the OID, NCL, and wetlands area are above sea level most of the year
because of a naturally occurring beach berm that limits the discharge of OID water to the
ocean. The berm breaches occasionally (mostly during winter storm events), allowing the
OID, NCL, and wetlands to temporarily drain to the ocean until water levels drop to near
sea level or the berm is reestablished by natural processes.

Groundwater is present beneath the Site in three primary aquifer systems (from shallowest
to deepest): the upper Semiperched Aquifer, the Upper Aquifer System (UAS), and the
Lower Aquifer System (LAS). The Semiperched Aquifer extends to a depth of 50 to 150 feet
below ground surface (bgs), generally has poor water quality, and is not used as a water
supply. The Semiperched Aquifer is underlain by an extensive clay deposit that separates it
from the underlying UAS and LAS. The UAS and LAS yield significant amounts of water
and contain good quality water across the Oxnard Plain, except in coastal areas (including
the Site) where overpumping has historically reduced groundwater levels below sea level
and allowed seawater intrusion. The water supply wells closest to the Site are two inactive
City of Port Hueneme wells approximately one-half mile to the northwest and an
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agricultural well used for irrigation approximately one-half mile to the east. Water quality
testing of the agricultural well in March 2007 did not show any evidence of contamination
from the Site.

Sources of more detailed information on surface water and groundwater flow at the Site
include the Preliminary Evaluation of the Sources, Nature, Extent, and Movement of
Contamination in Surface Water and Groundwater, Halaco Site (CH2M HILL, 2008a). Sources of
information on the topography, geology, hydrology, and marine processes near the Site
include the Ormond Beach Wetland Restoration Feasibility Plan: Hydrologic and Geomorphic
Conditions Report (Philip Williams & Associates [PWA], 2007).

2.4 Ecological Setting

Habitat near the Site includes coastal salt marsh, coastal freshwater/brackish wetland, and
the southern foredune. The wetlands are part of the larger Ormond Beach wetland area,
which was once a vast region of tidal marshlands extending from Port Hueneme (to the
northwest) to Point Mugu (to the southeast). The wetlands are home to several endangered
or threatened species and the focus of federal and state restoration efforts.

An extensive beach-dune complex runs along the southern boundary of the Site. The
wetlands adjacent to the Site are a remnant of the once-extensive salt marsh and brackish
water lagoon and dune system. These lagoons were located inland from a narrow strip of
low sand dunes and fed by surface water runoff from upland areas. Periodically, the sand
dunes were breached by high streamflows or winter storm waves, allowing seawater to
enter the lagoons.

More detailed information on ecological resources near the Site is available in the Screening-
Level Ecological and Human Health Risk Assessment, Halaco Site (CH2M HILL, 2008b), Final
Biological Assessment, Ormond Beach, Oxnard, Ventura County, California (WRA, 2007), and
other reports.

2.5 Historical Information

Information on the nature, extent, fate, and transport of contamination is available from
information on Halaco operations and environmental conditions at the Site, including;:

e Historical documents obtained from Federal, State, and local agencies with information
about operations or environmental conditions at the Halaco Site (1965-2005)

Responses to EPA Information Requests sent to Halaco personnel (2007)

Historical aerial photographs (1929-1991)

EPA Integrated Assessment (2006)

EPA Radiation Screening (2006-07)

EPA Smelter Sampling (2007)

Ormond Beach Wetland Restoration Project (2006)

e EPA Surface Water and Groundwater Study (2008)

The types of information contained in these documents include descriptions of Halaco’s
smelting and waste disposal practices, Site chemical data (chemical concentrations in soil,
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sediment, groundwater, surface water, fish, and air), Site radiologic data (levels of
radioactivity), and water level measurements.

Agency Documents

EPA has reviewed hundreds of historical documents related to environmental conditions at
the Site. Documents have been obtained from the files of the RWQCB (Los Angeles),
California Department of Toxic Substances Control (DTSC), California Department of Public
Health (DPH) Radiologic Health Branch, Oxnard Certified Unified Program Agency
(CUPA), Ventura County Air Pollution Control District, and the Halaco bankruptcy trustee.
Some of these documents are listed as references.

Responses to EPA Information Requests

In July 2007, EPA sent requests for information to Clarence Haack, John Haack, Robert
Haack, and John David Gable. The four individuals worked for the former Halaco
Engineering Company and/or owned property where Halaco operated. The responses,

submitted to EPA in October 2007, include limited information on Halaco’s operations
(Gable, 2007; Haack, 2007).

Historical Aerial Photographs

EPA obtained and reviewed the following historical aerial photographs of the Site
(Lockheed, 1982, 1991):

e 1929 (exact date unknown) e October 11, 1969 e October 7,1975
e October 10, 1945 e April 27,1971 e May 16,1978

e May4, 1951 e March 26, 1972 o June 22,1981

e QOctober 2, 1959 e August 23,1973 e January 10, 1991
e September 20, 1965 e March 4,1974

These are available in the Preliminary Evaluation of the Sources, Nature, Extent, and Movement
of Contamination in Surface Water and Groundwater, Halaco Site (CH2M HILL, 2008a).

The 1929 photograph shows little or no human impact at the Site. The 1945 through 1959
photographs show activity west of the OID that may be associated with the former City
dump. The 1965 photograph shows industrial and waste disposal activity associated with
Halaco’s operations. The 1969 photograph shows fill material on the southeast corner of the
smelter area pushing the OID further eastward toward its current alignment. The 1971
photograph shows the OID at its current alignment and the beginning of waste disposal on
the east side in the WMU. The 1981 photo shows the early stages of waste disposal in the
WDA. The 1991 photo shows waste disposal in both the WMU and WDA.

2006 Halaco Integrated Assessment — Chemical and Radiologic Data

The largest source of environmental data at the Site is a 2006 EPA sampling and analysis
effort known as the Integrated Assessment (Weston, 2007).

Samples were collected in June 2006 from the smelter area, WMU, WDA, wetland area, OID,
beach sands, marine sediments, Nature Conservancy property, a residential area north of
the Site, and agricultural areas north and east of the Site. Samples analyzed in an offsite
laboratory included about 115 soil, sediment, and solid waste samples; 10 surface water
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samples; 14 groundwater samples; 35 air samples; and 9 composite fish samples. Soil and
waste samples were collected to a depth of 8 feet in the smelter area, and a depth of 20 feet
in the WMU. Samples were analyzed for up to 25 metals and, except for air and fish
samples, five radionuclides (Ce-137, K-40, Th-228, Th-230, and Th-232). Approximately 337
soil, sediment, and waste samples were also analyzed for metals using X-ray fluorescence
(XRF). XRF analysis is a relatively fast and inexpensive technique for determining the
concentrations of metals in a sample, but is not able to measure the concentrations of metals
with low atomic weights (e.g., beryllium, magnesium, and aluminum) and typically results
in higher detection limits compared to the analytical methods used in an offsite fixed
laboratory.

Samples collected in approximately 26 “background” locations believed to be unaffected by
the Site were also analyzed.

Halaco Radiation Screening

Large parts of the Site have been screened for radioactivity with gamma radiation detectors.

In March 2006, the top and perimeter of the WMU were surveyed with hand-held sodium
iodide detectors. Radiation levels were at or near background levels on top of the WMU, but
above background in three areas around the perimeter of the WMU. The measured
radiation spectrum was consistent with the presence of Th-232 and decay products in
equilibrium. The largest of the three areas was at the southeast corner of the WMU, which
was subsequently stabilized as part of EPA’s 2007 action. Above-background radiation
levels were also measured in portions of the smelter area.

In June 2006, EPA screened a large portion of the Site for radioactivity using a more
sensitive, tractor-mounted gamma radiation detector known as the Environmental
Radiological Ground Scanner (ERGS). The ERGS employs eight shielded sodium iodide
detectors encased on five sides by lead shielding, and a GPS.

The ERGS was used to screen the northern portion of the smelter area, the WDA, the surface
of most of the WMU, a portion of the NCL-East, a portion of the wetland area, and the
beach. Areas with elevated gamma radiation (greater than two standard deviations above
the median background level) were identified in the smelter area, wetland area, WDA,
NCL-East, and on the beach. The waste materials in the wetland area were moved to the
WMU in 2007. Follow-up testing indicated that the elevated levels on the beach were due to
naturally occurring thorium-enriched “black sands.” No significant anomalies were
identified on the surface of the WMU. Most of the results are summarized in Appendix I of
the Integrated Assessment (Weston, 2007).

In May and June 2007, additional screening for radioactivity was carried out with hand-held
sodium iodide gamma radiation detectors on the eastern portion of the smelter property.
The results indicated a large area with radiation levels above background, consistent with
Halaco’s use of waste material as fill between about 1965 and 1970.

2007 Halaco Smelter Sampling — Chemical and Radiologic Data

In June 2007, EPA collected and analyzed samples in the southeast portion of the smelter
area (Team 9, 2008). Thirty-seven waste and soil samples were analyzed for metals and
radionuclides, and groundwater samples from nine boreholes were analyzed for
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radionuclides. All but two samples were collected onsite within or immediately adjacent to
the smelter area. Two samples were identified as background.

2007 Removal Action Photographs and Topographic Maps

Detailed aerial photographs and topographic maps from immediately before (February
2007) and after (April 2007) EPA’s 2007 removal action are available. These are available in
the Preliminary Evaluation of the Sources, Nature, Extent, and Movement of Contamination in
Surface Water and Groundwater, Halaco Site (CH2M HILL, 2008a).

2006 Ormond Beach Wetland Restoration Project — Chemical Data

In 2006, approximately 30 soil and sediment samples and 10 surface water samples were
collected as part of the Ormond Beach Wetland Restoration Project (AMEC, 2006).
Approximately 16 soil and sediment and seven surface water samples were located near the
Site. These samples were analyzed for general chemistry, metals, PCBs, organochlorine
pesticides, and TPH.

Eight soil samples were collected from the NCL and six soil samples from agricultural areas
north and east of the Site. Two surface water samples were collected from the NCL, one
sample from the OID upstream of the Site, two samples from the mouth of the OID and
lagoon, and two samples from the J Street and Hueneme drains to the west and north of the
Site. One wetland sediment sample and one soil sample were believed to represent
background conditions.

2007/2008 EPA Surface Water and Groundwater Study

CH2M HILL (2008a) performed a surface water and groundwater study to compile and
evaluate information on the sources, nature, and extent of surface water and groundwater
contamination at the Halaco site, and the physical processes that affect the movement of the
contaminants. A large amount of existing information was reviewed, a limited amount of
new site-specific data were collected, and a conceptual model of groundwater and surface
water flow at the Site was developed. The following types of information were obtained and
evaluated:

e Precipitation

e Regional and local geology

e Regional aquifer system and groundwater elevations

e Topographic and surface water features in the vicinity of the Site

e Surface water and groundwater flow in the vicinity of the Site

e Surface water and groundwater chemistry in the vicinity of the Site

e Tidal, seasonal, and other temporal influences on surface water and groundwater flow
and chemistry

Sources of existing information include:

e Site-specific studies of environmental conditions at the Halaco Site by Halaco, EPA, and
other Federal, State, and local agencies

e Regional studies supporting wetlands restoration efforts for the Ormond Beach area by
the California Coastal Conservancy and others
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Regional studies regarding surface water, groundwater, and water resource conditions
across the Oxnard Plain by the U.S. Geological Survey (USGS), United Water
Conservation District (UWCD), and others

New site-specific data collected by EPA and CH2M HILL included:

Installing new surface water staff gauges at two locations

Surveying the horizontal coordinates and vertical elevations of the Site’s groundwater
monitoring well network, two new staff gauges, an existing staff gauge, and a nearby
regional, multi-level groundwater monitoring well

Measuring surface water and groundwater levels monthly using a hand-held meter over
a 1-year period from October 2007 through September 2008

Measuring surface water and groundwater levels every 10 to 15 minutes using a
transducer and data logger for selected time periods from October 2007 through
September 2008

Measuring groundwater EC on a one-time basis by lowering a hand-held probe down
each of the Site’s groundwater monitoring wells

Numerous agencies and firms were contacted to obtain information on surface water and
groundwater conditions in the area, including UWCD, Fox Canyon Groundwater
Management Agency (FCGMA), City of Oxnard (or City) Wastewater Division, and Ventura
County Watershed Protection District (VCWPD).
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SECTION 3

Sample Location Maps

This section provides the maps (figures) with the RI sample locations.

A-1
A-2
A-3
A4
A-5
A-6
A-7
A-8
A-9
A-10

The soil vapor sample locations are shown on the solid matrix sample location figures.

Solid Matrix Sample Locations, Overview

Solid Matrix Sample Locations, Smelter Parcel

Solid Matrix Sample Locations, Waste Management Area
Solid Matrix Sample Locations, Ditch South of WMU
Solid Matrix Sample Locations, NCL East

Solid Matrix Sample Locations, NCL North

Surface Water Sample Locations

Groundwater Monitoring Well Locations

Air Sample Locations

Transects for Visual Inspection for Presence of Slag Waste
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SECTION 4

Rationale for Sample Locations, Numbers, and
Laboratory Analyses

This section provides the rational for sample locations, number of samples, and laboratory
analyses. The sample design is provided below by matrix, area, and subarea. Table 4-1
summarizes the planned RI samples and analyses by matrix, area, and subarea. Table 4-2
provides the total number of planned RI samples by matrix and area (not included quality
control samples. Figure 5 depicts the areas recommended for additional sampling shown with
past solid matrix sample locations. The sample location maps are in Section 3.

4.1 Solid Matrix (Soil, Sediment, and Waste) and Soil Gas

Soils, sediments, and wastes at much of the Site have been tested for metals contamination.
Figures 6a, 6b, and 6c are “bubble plots” depicting the levels of one of the metals (lead)
found in waste, soil, and sediment samples collected at the Site between 2006 and 2007.
Figures 6a, 6b, and 6c show past field XRF data. The figures show a clear “footprint” of
contamination. Separate figures are provided for surface contamination (less than 5 feet
deep) and subsurface contamination (5 feet and deeper).

Some areas of the Site have not been adequately tested, some areas have not been tested at
adequate depths, and some areas tested for metals have not been tested for other potential
contaminants. The following sections provide an area-by-area summary of planned
sampling. Analytes and areas requiring additional sampling were identified, in part, by
evaluating the Screening-Level Ecological and Human Health Risk Assessment, Halaco Site
(CH2M HILL, 2008b). For additional discussion of XRF and lab results, see the Comparison of
Metals Concentrations for Solid Matrix Samples Analyzed by Field XRF and Fixed Laboratory
Methods for the 2006 Integrated Assessment, Halaco Site (CH2M HILL, 2009). For a tabular
summary of sampling results and more than 70 box plots comparing the sampling results in
each area to background and screening levels, see CH2M HILL (2008b). One of the box plots,
for copper in soil and sediment, is included as Figure 7.

411 Smelter Area Soils

Smelter Area Soils — North Area

The North Area was used for material and equipment storage, and for temporary
impoundment of surface water runoff pumped from the smelter area (URS, 2004). Historical
aerial photos show that a portion of the OID channel formerly passed though the eastern
part of this area. One-quarter of the 12 soil samples (at nine locations) in this area exceeded
the human health risk screening level for lead in soils in industrial areas (800 milligrams per
kilogram). Almost one-half of the sampling locations exceeded (the lower) screening levels
for residential land use (150 milligrams per kilogram). Locations exceeding the arsenic
screening level are not counted because samples from background locations also exceeded
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the screening level. Some sampling locations also had elevated levels of thorium and/or
radium.

A limited number of additional shallow and deeper samples will be collected to
determine whether the extent and levels of shallow contamination in the North Area pose
a health risk that warrants cleanup. The shallow sampling will be performed to assess
surface water runoff from the smelter area. The deeper sampling will be performed to
assess wastes remaining from the former Oxnard dump and the extent to which wastes
are in contact with groundwater. The following samples will be collected:

¢ Shallow soil samples will be collected at 10 locations throughout the North Area from 0
and 2 feet bgs and analyzed for metals and radionuclides. 25 percent of samples will be
analyzed for VOCs, SVOCs, and TPH to check for the potential presence of organic
compounds.

e Shallow and deeper soil samples will be collected and analyzed for metals and
radionuclides at 2 locations at the east edge of the North Area, from ground surface at 5-
foot depth intervals until native soils are encountered. One sample of native soil will be
analyzed at a depth of 5 feet below the bottom of waste fill. Wastes from the former
Oxnard dump above native soil will be analyzed, if encountered, to assess their potential
impact in comparison to waste from the former Halaco activities. 25 percent of samples
will be analyzed for VOCs, SVOCs, and TPH to check for the potential presence of
organic compounds.

Smelter Area Soils — Parking Area

The Parking Area was used primarily for vehicle parking and is entirely paved. In the one
soil sample collected in this area, the concentration of lead exceeded background levels but
did not exceed human health risk screening levels for industrial or residential land use.
Radionuclides in the sample were at background levels.

A limited number of additional samples will be collected to determine whether the levels
of contamination in the Parking Area pose a health risk that warrants cleanup. The
following samples will be collected:

¢ Shallow soil samples will be collected and analyzed for metals and radionuclides at 4
locations throughout the Parking Area from 0 and 2 feet bgs (starting below the asphalt
and sub grade aggregate). 50 percent of these samples will be analyzed for VOCs, SVOCs,
and TPH to check for the potential presence of organic compounds.

Smelter Area Soils — Process Building Area and Southeast Area

The Process Building Area was the location of most of Halaco’s operations, including the
rotary furnaces used for smelting, storage of raw materials and wastes, equipment storage
and maintenance, and fuel and oil storage in above-ground and underground tanks.
Historical aerial photos show that a portion of the OID channel formerly passed though this
area. One soil sample collected from this area and analyzed at an offsite laboratory exceeded
the industrial use screening level for lead. One other sampling location analyzed by XRF
also exceeded the industrial use screening level for lead. Four other locations exceeded a
residential use screening level. The one sample analyzed for thorium did not exceed
background levels.
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The Southeast Area was a disposal location for Halaco’s waste solids from approximately
1965 to 1970. The wastes were discharged to a settling pond adjacent to the OID, and waste
solids were used as fill in the southeastern portion of the smelter area. The waste depth
varies, reaching about 12 feet at the southern end of this area. Historical aerial photos show
that a portion of the OID channel formerly passed though this area. About one-third of the
approximately 16 soil sampling locations in this area analyzed at an offsite lab exceeded
screening levels for industrial land use (not counting arsenic). Similar results were found in
another six locations analyzed by XRF. Samples from most locations tested at the offsite lab
had elevated radionuclides.

Soil Chemical Sampling

Additional testing will be performed to evaluate the area for metals, radionuclides, and
other potential contaminants (VOCs, SVOCs, TPH, PCBs, dioxins, and furans), determine
the vertical extent of waste and contamination from Halaco’s operations, determine the
nature and extent of wastes remaining from the former Oxnard dump, and determine the
extent to which wastes are in contact with groundwater. Current and former tank
locations will be targeted (Figure 8). The following samples will be collected:

e Shallow and deeper soil samples will be collected and analyzed for metals and
radionuclides at 27 locations throughout the process building and southeast area, from
ground surface at 5-foot depth intervals until native soils are encountered. One sample of
native soil will be analyzed at a depth of 5 feet below the bottom of waste fill. Wastes
from the former Oxnard dump above native soil will be analyzed, if encountered, to
assess their potential impact in comparison to waste from the former Halaco activities. 50
percent of these samples will be analyzed for VOCs, SVOCs, and TPH to check for the
potential presence of organic compounds. 25 percent of the samples will be analyzed for
PCBs and dioxins.

Soil Gas Chemical Sampling

A limited number of shallow soil gas samples will be collected and analyzed for (1)
VOCs, ammonia, and other gases (hydrogen, acetylene, carbon monoxide) that may be
produced by reactivity of Halaco’s waste materials and (2) VOCs and other landfill gases
(methane, hydrogen sulfide, carbon dioxide, and oxygen) to determine whether wastes
remaining from the former Halaco operations or Oxnard dump are generating gas. The
shallow samples will be collected from a depth of 5 feet bgs, above the water table which
ranges from 5 to 10 feet bgs in this area. The following samples will be collected:

e Shallow soil gas samples will be collected at 3 locations in the process building area
where waste from former Halaco operations and the Oxnard dump are co-located. These
samples will be located in the vicinity of the 1929 OID alignment, which was before site
development, according to historical aerial photographs.

e Shallow soil gas samples will be collected at 3 locations in the southeast area where only
waste from former Halaco operations exists. These samples will be located east of the
1959 OID alignment, which marked the eastern extent of Oxnard dump fill, according to
historical aerial photographs.
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Geotechnical Sampling

A limited number of CPT borings and geotechnical samples will be collected to evaluate
subsurface stratigraphy and physical properties in areas where the presence of subsurface
Halaco or Oxnard dump wastes might result in settlement. These data will be used to
characterize site conditions and evaluate remedial options that would involve excavation,
capping, or other construction activities. The following CPT borings and geotechnical
samples will be collected:

e CPT borings will be performed at 2 locations, one in the process building area (were
waste from former Halaco operations and the Oxnard dump are co-located) and one in
the southeast area were only waste from former Halaco operations exists. The CPT in the
process building are will be pushed to 25 feet bgs, approximately 5 to 10 feet into native
soils. The CPT in the southeast area will be pushed to 160 feet bgs to complement the two
deep CPTs to be pushed to this depth at the north and south edge of the WMU (see
groundwater investigation). These three deep CPTs will be pushed before the deeper
Semi-perched Aquifer groundwater monitoring wells are installed to help design these
wells as described below.

¢ Geotechnical samples will be collected next to the CPT borings at 5 and 10 feet bgs, and 5
feet into native soils. These samples will be analyzed for grain size gradation, atterberg
limits, moisture, density, modified proctor, and direct shear strength.

4,12 Waste Management Area

Waste Management Unit

The WMU was the disposal location for most or all of Halaco’s wastes from about 1970 to
2002. In addition to process wastes from the smelting operation, the WMU received wastes
from the air pollution control equipment, and may have been a disposal location for waste
oil (DTSC, 2000). In more than one-half of the approximately 36 locations tested in 2006 at an
offsite lab in this area, one or more metals were elevated above screening levels for
industrial land use (not counting arsenic). Samples were collected from depths of 5 to 20
feet, and most of the exceedances were for aluminum and/or chromium. Similar results
were found in another 132 samples analyzed by XRF. Two locations tested in 2006 had
elevated radionuclides at depths of 15 feet or greater. Similar results were found in a 2002
study, with elevated levels of thorium in samples at depths of 25 feet or greater. The deeper
wastes are most likely the oldest wastes, produced in the 1960s or 1970s when Halaco
reports processing radioactive thorium-containing alloys. VOCs were also analyzed for in
approximately 10 samples from the WMU in 2006, but infrequently detected and at
concentrations below risk screening levels. When Halaco was operating, ammonia was
measured in liquids seeping from the WMU at concentrations up to approximately 1,000

ppm.
Soil Chemical Sampling

Additional investigation will be performed to determine the depth of the waste material,
the extent to which there is contact between the waste and surface water in the OID, and
the extent to which there is contact between the waste and groundwater. The
investigation will include retrieval of core samples until native material is reached.
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Additional samples will be collected for analysis of metals and radionuclides to
determine the levels of contamination in the bottom 20 feet of the WMU, which has not
been characterized. A portion of the samples also will be analyzed for other organics not
previously analyzed. Surface and shallow (5 feet) samples will be analyzed for metals
and other organics to complete the human health risk assessment. The following shallow
and deeper samples will be collected and analyzed at 9 locations throughout the WMU:

¢ Shallow Samples - Two waste samples (surface and 5 feet bgs) will be analyzed at each
location for VOCs, SVOCs, TPH, PCBs, and dioxins to check for the potential presence of
organic compounds. These samples will also be analyzed for metals.

¢ Deeper Samples - Two waste samples (30 and 35 feet bgs) and 1 native soil sample (5
feet below bottom of waste) will be analyzed at each location for metals and
radionuclides. 50 percent of samples will be analyzed for VOCs, SVOCs, and TPH to
check for the potential presence of organic compounds. Twenty-five percent of the
samples will be analyzed for PCBs and dioxins.

Soil Gas Chemical Sampling

A limited number of shallow soil gas samples will be collected and analyzed for
ammonia and other gases to help evaluate the current and future reactivity of the waste
materials. The following samples will be collected:

e Shallow and deep soil gas samples will be collected at 2 locations from 3 depths at each
location: 5, 15, 30 feet bgs. The samples will be analyzed for VOCs, ammonia, and other
gases (hydrogen, acetylene, carbon monoxide, methane, carbon dioxide, oxygen).
Hydrogen sulfide will not be analyzed because Oxnard dump materials are not present.

Geotechnical Sampling

A limited number of CPT borings and geotechnical samples will be collected to evaluate
subsurface stratigraphy and physical properties to evaluate the permeability and
strengths of the process wastes and native soils underlying the WMU. Measurements of
the physical properties of the waste will be made to characterize subsurface conditions,
better estimate the downward movement of precipitation through the WMU, estimate the
likelihood of future settlement of the waste materials, and evaluate remedial options that
would involve excavation, capping, or other construction activities. The following CPT
borings and geotechnical samples will be collected:

e CPT borings will be performed at 4 locations, 2 on top of the WMU and 2 on the north
and south edges of the WMU. The CPTs on top of the WMU will be pushed to 50 feet bgs,
approximately 5 feet into native soils. The CPTs on the north and south edges of the
WMU will be pushed to 160 feet bgs to complement the one deep CPT to be pushed to
this depth at the Smelter Parcel. These three deep CPTs will be pushed before the deeper
Semi-perched Aquifer groundwater monitoring wells are installed to help design these
wells as described below.

¢ Geotechnical samples will be collected next to the 2 CPT borings on top of the WMU.
Samples will be collected from the waste material 10, 20, and 30 feet bgs and analyzed for
grain size gradation, atterberg limits, moisture, density, modified proctor, and direct
shear strength.
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Waste Disposal Area

The WDA is the final disposal location for some of Halaco’s wastes, which were initially
discharged to the WMU and then moved to the WDA. Wastes were placed in the WDA
beginning in or before 1980. Sampling to date in the WDA has mostly characterized metals
and radionuclides in surface samples. In a few cases, samples were collected from the
subsurface to a maximum depth of 8 feet. More than one-half of the five locations
previously sampled in this area for laboratory analysis exceeded screening levels for
industrial land use (for aluminum, beryllium, or chromium). Similar results were found in
another 22 samples analyzed by XRF. The levels of radionuclides were also elevated in two
of the five sampling locations.

Additional investigation will be performed to determine the depth of waste material,
determine whether the levels of contamination vary with depth, and confirm the
northern limit of waste materials.

¢ Shallow and deeper samples will be collected at 6 locations throughout the WDA as
follows:

- Shallow Samples - Two waste samples (surface and 5 feet bgs) will be analyzed at
each location for VOCs, SVOCs, TPH, PCBs, and dioxins to check for the potential
presence of organic compounds. The samples will also be analyzed for metals.

- Deeper Samples - The shallow 5-foot bgs waste sample and 1 native soil sample (5
feet below bottom of waste) will be analyzed at each location for metals and
radionuclides.

e Shallow soil samples will be collected at 4 locations immediately north of the WDA from
0 and 2 feet bgs for analysis of metals and radionuclides to confirm the northern extent of
waste.

East Bank of the OID

Surface and subsurface samples collected on the west bank of the OID (Smelter Parcel)
indicate that it is comprised of waste from Halaco’s operations. Similar samples are not
available for the east bank (Waste Management Area).

Additional investigation will be performed to evaluate the area for metals and
radionuclides, determine the composition of the surface and subsurface materials on the
east bank of the OID, the vertical extent of fill materials, and determine the extent to
which fill is in contact with groundwater. The following samples will be collected:

e Shallow and deeper soil samples will be collected and analyzed for metals and
radionuclides at 6 locations along the east bank of the OID, from ground surface at 5-foot
depth intervals until native soils are encountered. One sample of native soil will be
analyzed at a depth of 5 feet below the bottom of waste fill.

4.1.3 Nature Conservancy Land Soils and Sediments - East

A portion of the NCL-East adjacent to the WMU has been contaminated by erosion of waste
material from the WMU, and possibly by seepage during the period that Halaco used the
WMU as a settling pond for its wastewater. Sampling in the NCL-East has confirmed the
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presence of Halaco’s waste adjacent to the waste pile at concentrations exceeding ecological
screening levels (Figure 6b). Ground surface slopes from northeast-to-southwest and it is
likely that eroded waste material from the WMU is present in the lower elevation areas.

Additional investigations, including visual observation and the collection and analysis of
soil and sediment samples, will be collected to determine the vertical and horizontal
extent of contamination. The following samples will be collected to be collected and
analyzed for metals and radionuclides:

e Shallow soil samples will be collected at 40 locations at 150- to 200-foot spacing next to
the WMU, inside and within the immediate vicinity of the 8-foot elevation contour.
Samples will be collected at 0 and 2 feet bgs for analysis.

e Shallow soil samples will be collected at 21 locations at a 200- to 300-foot spacing from the
east edge of the above 40 locations eastward to the eastern edge of NCL-East. Sample
spacing will increase from west-to-east. Samples will be collected at ground surface for
analysis.

e Additional samples will be collected at 4 locations to assess the potential for shallow soil
contamination from wind-born deposition of waste from the waste management area or
from process air emissions from historical Halaco smelter operations. Samples will be
collected from 0.0 to 0.1 feet, 0.1 to 0.5 feet, and 2 feet bgs for analysis.

4.1.4 Nature Conservancy Land Soils and Sediments — North

Samples have been collected at four locations in the NCL-North area as part of the regional
Ormond Beach Restoration project. Analysis of these samples has not detected
contamination from Halaco’s operations.

A limited number of additional samples will be collected to confirm that this area is not
contaminated. The following samples will be collected to be collected and analyzed for
metals and radionuclides:

e Surface soil samples will be collected at 2 locations in the small pond at the northwest
corner of the WDA and at 4 locations in the ditch immediatley north of the WDA to assess
potential stormwater runoff.

e Shallow soil samples will be at 4 locations to the north of NCL-East to assess the potential
for shallow soil contamination from wind-born deposition of waste from the waste
management area or from process air emissions from historical Halaco smelter
operations. Samples will be collected from 0.0 to 0.1 feet, 0.1 to 0.5 feet, and 2 feet bgs for
analysis.

415 Hueneme Parcel Soils

Samples were collected from the triangular Hueneme Parcel west of the smelter to represent
background soil conditions for the Integrated Assessment. A limited number of additional
samples will be collected to confirm that this area is not contaminated. The following
samples will be collected to be collected and analyzed for metals and radionuclides:
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e Shallow soil samples will be collected at 4 locations to assess the potential for shallow soil
contamination from process air emissions from historical Halaco smelter operations.
Samples will be collected from 0.0 to 0.1 feet, 0.1 to 0.5 feet, and 2 feet bgs for analysis.

4.1.6  Oxnard Industrial Drain and Lagoon Sediments

Halaco discharged waste to the OID from about 1965 to 1970. Some of the discharged wastes
and wastes eroded from the Site since 1970 have moved into the downstream lagoon. Six of
the seven sediment samples collected from the OID adjacent to the waste management area
and analyzed in an offsite laboratory exceeded background levels and ecological screening
levels for metals. Several metals were found at elevated concentrations, including
aluminum, barium, beryllium, cadmium, chromium, copper, lead, magnesium, nickel, and
zinc.

The alignment of the OID and configuration of the lagoon changed over time, as shown in
the historical aerial photographs from 1929 through 1991 (Lockheed, 1982, 1991). The OID
alignment before any site development began is shown on the 1929 aerial photo, the
alignment towards the end of Oxnard dump waste disposal activities and before Halaco
operations is shown on the 1959 aerial photo, and the alignment during Halaco’s direct
waste discharge into a small pond in the former OID alignment is shown on the 1969 aerial
photo (Lockheed, 1982). Prior to 1992, Ventura County manually breached the beach berm
near the mouth of the J Street Drain to minimize upstream flooding of developed areas.
Thereafter, the beach berm periodically breached naturally and the breach location(s)
shifted south to the current breach location at the southeast part of the lagoon (Figure 5).

Sediment Chemical Sampling

Additional samples will be collected to determine the horizontal and vertical extent of
sediment contamination and to evaluate the area for analytes other than metals and
radionuclides (VOCs, SVOCs, TPH, PCBs, and dioxins). The following samples will be
collected:

e Shallow sediment samples will be collected at the bottom of the OID through the Site
from 7 locations. Samples will be collected from 0, 2, and 4 feet bgs and analyzed for
metals and radionuclides. 50 percent of samples will be analyzed for VOCs, SVOCs, TPH,
PCBs, and dioxins to check for the potential presence of organic compounds.

e Shallow sediment samples will be collected at the bottom of the OID north of the Site
from 7 locations. Samples will be collected from 0 and 2 feet bgs and analyzed for metals
and radionuclides. 50 percent of samples will be analyzed for VOCs, SVOCs, TPH, PCBs,
and dioxins to check for the potential presence of organic compounds. Contamination
from the Halaco site may move north when the beach berm is breached and the incoming
tide causes surface water to move north toward the Hueneme Road bridge.

¢ Shallow sediment samples will be collected at the bottom of the main lagoon from 10
locations. Samples will be collected from 0, 2, and 4 feet bgs and analyzed for metals and
radionuclides. 50 percent of these samples will be analyzed for VOCs, SVOCs, TPH,
PCBs, and dioxins to check for the potential presence of organic compounds.
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¢ Shallow sediment samples will be collected from 12 locations from the fingers extending
northwest and southeast from the main lagoon. Samples will be collected from 0 and 2
feet bgs and analyzed for metals and radionuclides. 50 percent of these samples will be
analyzed for VOCs, SVOCs, TPH, PCBs, and dioxins to check for the potential presence of
organic compounds.

Geotechnical Sampling

A limited number of geotechnical samples will be collected to evaluate physical
properties of the main lagoon sediments to evaluate remedial options that would involve
excavation (dredging) or other construction activities. The following geotechnical
samples will be collected:

¢ Shallow sediment samples will be collected at the bottom of the main lagoon from 4
locations. One composite sample will be collected from each location from 0 to 2 feet bgs
and analyzed for grain size distribution and atterberg limits.

4.1.7 Loading Dock Soils

Halaco used a railroad loading dock approximately one-half mile north of the smelter parcel
to receive and ship materials. The area has not been sampled.

Limited sampling will be performed, recognizing that others used the same loading dock
and it may be difficult to determine the source of elevated levels of metals or other
constituents, if detected. The following samples will be collected:

e Shallow soil samples will be collected around the loading dock from 6 locations. Samples
will be collected from surface and analyzed for metals and radionuclides.

4.1.8 McWane Boulevard Soils — North of NCL East

There are reports that Halaco waste material is present along an unpaved extension of
McWane Blvd north of the NCL East. A visual inspection of the area on June 21, 2008,
identified scattered pieces of waste on the surface.

Visual inspection of the surface and shallow subsurface will be performed, along with a
limited number of samples, to determine whether significant contamination is present in
this area. The following will be collected:

e Visual observation will include a systematic slow walk along the dirt road and the
immediate area to the south of the road. A shovel will be used to opportunistically
remove near-surface soils to visually inspect to a limited depth below ground surface.

e Shallow soil samples will be collected along the dirt road from 8 locations. 4 of the
samples will be collected within the road and 4 of the samples will be collected
immediatley south of the road. Samples will be collected from 0 and 2 feet bgs from
surface and analyzed for metals and radionuclides. Discrete, obvious areas of process slag
waste will not be excluded from the samples, but will be included if present at the sample
location.
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4.19 Wetland Area Sediments

Wetland Area Sediments — South and West of Smelter Area

In March 2007, EPA removed approximately 7,600 cubic yards of Halaco waste mixed with
soil and sand from a wetlands area south and west of the smelter area. The area was re-
vegetated after removal. A visual inspection of the area on June 21, 2008, and limited
sampling outside of the removal area has identified small, isolated pieces of waste in the
area.

Visual inspection of the surface and shallow subsurface will be performed, along with a
limited number of samples, to determine whether significant contamination is present in
this area. The following will be collected:

e Visual observation will include a systematic slow walk along the March 2007 removal
area and the rest of the wetland area between the ] Street Drain and the main lagoon area.
A shovel will be used to opportunistically remove near-surface soil and sand to visually
inspect to a limited depth below ground surface.

e Shallow soil samples will be collected along the March 2007 removal area from 6 locations
and the remainder of the wetlands area from an additional 6 locations. Samples will be
collected from 0 and 2 feet bgs and analyzed for metals and radionuclides. Discrete,
obvious areas of smelter slag waste will not be excluded from the samples, but will be
included, if present at the sample location.

Wetland Area Sediments - Ditch South of Waste Management Unit

In five of six sediment samples collected in the ditch south of the WMU and analyzed in an
offsite lab, one or more metals were detected above screening levels for industrial land use
(not counting arsenic). The levels of radionuclides were also elevated in one sample.

Additional investigation will be performed to determine the depth of waste material and
the lateral and vertical extent of contamination in this area. The following samples will
be collected:

e Shallow soil samples will be collected along the bottom of the ditch at 8 locations from 0,
2, and 4 feet bgs. At each of these locations, additional samples will be collected south of
the ditch at 2 step-out distances of 5 feet and 15 feet. Samples will be collected at the step-
out locations from 0 and 2 feet bgs. Samples will be analyzed for metals and
radionuclides.

Wetland Area Sediments — South of Waste Management Unit
No samples have been collected in the wetland area south of the WMU.
Visual inspection of the surface and shallow subsurface will be performed, along with a

limited number of samples, to determine whether significant contamination is present in
this area. The following will be collected:

¢ Visual observation will include a systematic slow walk in the area encompassed to the
north by ditch south of the WMU, to the west by the OID main channel, to the south by a
finger of the OID, and to the west by the southward extension of the eastern site
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boundary of the WMU. A shovel will be used to opportunistically remove near-surface
soil and sand to visually inspect to a limited depth below ground surface.

e Shallow soil samples will be collected from 8 locations from 0 and 2 feet bgs and analyzed
for metals and radionuclides. Discrete, obvious areas of smelter slag waste will not be
excluded from the samples, but will be included, if present at the sample location.

4.1.10 Beach Dunes and Sediments

The beach dunes and sediments located between the lagoon and ocean prevent surface
water and sediment in the OID and lagoon from discharging to the ocean for much of the
year. Periodically, the dunes are breached and potentially contaminated surface water and
sediment discharge to the ocean. None of the results for the six samples collected from the
beach dunes and analyzed at an offsite laboratory exceed human health screening levels for
metals (not counting arsenic), but four of the six samples exceeded ecological risk screening
levels for cadmium and/or mercury and appeared to exceed background levels. One sample
may have elevated levels of thorium.

Additional sampling will be performed to determine whether the elevated levels in
beach sands are Site-related and determine whether the levels pose any health risk. As
described above for the OID and lagoon sediments, the location of the periodic beach
berm breach shifted southward from the J Street Drain to the current breach location at
the southeast part of the lagoon after Ventura County stopped manually breaching the
berm in 1992. Two historical channels from the OID through the beach dunes will be
targeted during sampling. The first is a historical breach visible on the 1971 aerial photo
near where the OID currently enters the lagoon. The second is the current breach location
at the southeast part of the lagoon visible on Figure 5.

The following will be collected:

e Subsurface beach sediments will be collected at two breach areas, one inactive and one
active. The active breach area is to the south of the main lagoon and an inactive breach
area is next to the main lagoon. Samples will be collected at 3 locations parallel to the
ocean at each of these two breach areas. At each of the 6 locations, samples will be
collected at 0, 2, 4, and 6 feet elevation, the range of tidal fluctuations. Sample depths will
be adjusted to preferentially sample intervals that visually appear to contain smelter
waste, if any. The subsurface soil samples will be analyzed for metals and radionuclides.

4.1.11 Additional Background Samples

Six samples were collected in areas representing upgradient or background conditions and
analyzed in an offsite lab for metals and radionuclides for each of the following areas:
marine, beach, wetlands, soil, OID.

Additional background sampling will be performed to better characterize chemical
concentrations in unimpacted areas. Collection of additional background samples will
allow better estimates of the upper bound of unimpacted soils or sediments, such as the
upper 95th percentile. Additional surface background samples will be collected from 6
locations in each of the following areas: beach dunes and sediments, wetlands sediments,
and soils. The 2-foot depth OID sediment samples collected north of the Site (discussed
above) may be used for additional OID sediment background samples because they are
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less likely to be affected than surface sediment samples. Surface sediment OID sediment
samples may more likely be impacted by the Site because the OID may flow north when
the beach berm is breached and seawater moves inland with the rising tide. It is more
likely that the 2-foot samples will not be potentially impacted. The following additional
sampling will be performed:

e The additional beach dunes and sediments background samples will be collected at 6
surface locations along the ocean, northwest of the J Street drain, similar to the location
of the current background samples. However, the additional samples will be collected
further inland than the current background samples to incorporate spatial variability.
The background concentrations of the current 6 locations at the shoreline may be
different from those further inland, potentially leading to spatial variability.

e The additional wetlands background samples will be collected at 6 surface locations,
northwest of the ] Street drain to incorporate spatial variability. The current background
samples are located to the southeast of the ] Street drain.

e The additional soils background samples will be collected at 6 surface locations in NCL-
North, west of the OID, to incorporate spatial variability. The current background
samples are located in the center of the Hueneme Parcel.

4.2 Groundwater

The earliest known groundwater testing at the Site occurred in 1970. Currently, 18
groundwater monitoring wells are intact and usable. All 18 are screened in the upper 10 to
30 feet of the semiperched zone aquifer underlying the Site. There are no wells onsite in the
deeper portion of the semiperched zone (which is estimated to extend to a depth of about 50
to 150 feet bgs) or in the underlying Oxnard aquifer. Fourteen of the 18 monitoring wells
were sampled and analyzed for total metals, radionuclides, and VOCs once in 2006 for the
Integrated Assessment. Figure 9 shows well locations.

Nine wells were sampled quarterly in 2003 and 2004. An earlier network of three to four
wells was sampled twice per year from 1981 through 2003, when they were destroyed.
Analytical parameters varied, but included EC, pH, oil and grease, magnesium, and selected
metals (aluminum, copper, zinc) from 1981 to 2002 and additional parameters between 2003
and 2004. The expanded list of parameters included additional metals, ammonia, TDS,
thorium, radium, and VOCs.

Monitoring data show that Halaco’s wastes have contaminated shallow groundwater at the
Site, at least to the depth of the current groundwater monitoring wells. The wells are
screened to a depth of approximately -10 feet elevation in the smelter area and -20 feet
elevation in the waste management area. Monitoring data have shown elevated levels of
several parameters associated with Halaco’s wastes in selected wells, including TDS, EC,
pH, magnesium and other metals, ammonia, and oil and grease. Monitoring data also show
relatively high levels of potassium and low levels of sulfate in wells near waste disposal
areas, consistent with the composition of Halaco’s wastewater.

The horizontal extent of contamination and the vertical extent of contamination below the
existing well network are not known. When Halaco discharged wastewater to the WMU
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from about 1970 to 2002, water table “mounding” under the WMU would have resulted in
groundwater flowing radially outward from the historical wastewater disposal areas and
vertically downward within the Semiperched Aquifer. Until the early 1990s, there were also
downward hydraulic gradients between the Semiperched and underlying Oxnard aquifer
because of overpumping in the Oxnard aquifer, which lowered groundwater elevations
below sea level. It is unknown whether contaminated groundwater in the semiperched zone
has moved downward through the underlying aquitard.

Impacts on groundwater continue even though wastewater discharge and mounding no
longer occur and local groundwater flow directions changed after wastewater discharges
ended in 2002.

Currently, groundwater in the semiperched zone under the Site moves away from surface
water recharge areas (lagoon, OID, NCL-East) and generally inland. Figure 9 shows
groundwater levels for December 12, 2007. The extraction or removal of groundwater north
of the Site also may contribute to northerly gradients across the Site. There is a possibility
that groundwater leakage into the City of Oxnard’s sanitary sewer trunk line that runs
along McWane Blvd is a source of the unusually depressed groundwater elevations at the
northern part of the Site.

See the Preliminary Evaluation of the Sources, Nature, Extent, and Movement of Contamination in
Surface Water and Groundwater, Halaco Site (CH2M HILL, 2008a) for a more detailed
discussion of aquifer structure, groundwater elevations and flow, the nature and extent of
groundwater contamination at the Site, and summaries of sampling results.

Additional monitoring well installation, groundwater sampling and analysis, piezometer
installation, and water level measurements will be collected.

42.1 Monitoring Wells
The following will be performed:

¢ Installation of 8 shallow water table groundwater monitoring wells to assess the
horizontal extent of contamination and background conditions. The wells will be
constructed with 10-foot-long screens similar to current wells, approximately 0 to -10-
feet elevation. The wells will be constructed with 2-inch diameter PVC. The wells will be
located with the following objectives:

- MW-20 - Assess potential contamination from former smelter building operations
- MW-21 - Assess potential contamination from former and current oil/fuel tanks

- MW-22 - Assess potential offsite contaminant migration from smelter area

- MW-23 - Assess offsite and potential background conditions

- MW-24 - Assess potential contamination from waste management area

- MW-25 - Assess potential offsite contamination from waste management area

- MW-26 - Assess offsite and potential background conditions

- MW-27 - Assess offsite and potential background conditions

e DPotential replacement of shallow well MW-11. This well has material in its bottom and
consequently may be dry during low groundwater level conditions (when berm is
breached).
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e Installation of 4 deeper Semiperched aquifer well pairs (8 wells) around the perimeter of
the WMU to assess the vertical extent of contamination. The wells will be constructed
with 10-foot-foot-long screens and 2-inch diameter PVC. The well pairs will be co-
located with locations MW-2, MW-3, MW-6, and MW-19. Each pair is likely to include
one well screened in the middle (50 to 100 feet bgs) and one well screened towards the
bottom (100 to 150 feet bgs) of the Semiperched Aquifer. The impacts to groundwater
quality are likely to be highest under the WMU (compared to the smelter area) because
of the large downward contaminant flux that would have been created from the large
volume of waste liquids disposed here combined with the strong downward hydraulic
gradients created by the elevated settling ponds. If there are no water quality impacts in
the deeper Semiperched Aquifer under the WMU, it is not likely they are present under
the smelter area.

e The deep CPT borings at the 3 locations in the smelter and waste management areas
(described in Sections 4.1.1 and 4.1.2) will be used to assess subsurface lithology and
groundwater quality prior to drilling and installation of the 4 deeper Semiperched aquifer
well pairs. The CPT cones will be fitted with a standard cone to assess lithology (tip and
sleeve resistance) and also an Electrical Conductivity/Hydraulic Profile tool (EC/HPT)
probe to assess general water quality anomalies and lithologic permeability with depth.
Halaco’s process waste water was extremely high in total dissolved solids and the extent
of subsurface contamination may be able to be correlated with the EC probe. Two CPT
probes will be located on the north and south edges of the WMU and one will be located
at the smelter area so that a potential 3-dimensional interpretation of lithology and water
quality can be obtained.

e Collecting and analyzing 2 rounds of groundwater samples from the 18 existing shallow
wells, 8 new shallow wells, and 4 new deeper well pairs. One round will be collected
during high water level conditions (beach berm is not breached) and one round will be
collected during low water conditions (beach berm is breached). Both rounds will be
analyzed for metals (total and dissolved), radionuclides, ammonia, general chemistry
and other anions to serve as natural tracers to help fingerprint groundwater types and
sources, and field parameters (EC, pH, T, ORP, DO). General chemistry and other ions
will include TDS, major cations (Na, K, Ca, Mg), major anions (Cl, SO4, CO3, HCO3),
nitrogen species (NO3, NO2, TKN), and other anions (F, I, Br). The first round will also
be analyzed for VOCs and SVOCs.

e Measuring groundwater and concurrent surface water elevations during each water
quality sampling event, and determining groundwater gradients and flow directions for
each of the 2 groundwater sampling events. Groundwater elevations will be measured
from all onsite monitoring wells. Surface water elevations will be measured from staff
gauges installed in the OID, NCL-East, and NCL-North.

4.2.2 Piezometers
The following will be performed:

e Installation of 2 shallow piezometer networks north of the Smelter Parcel to assess the
possibility that groundwater leakage into the City of Oxnard’s sanitary sewer trunk line
that runs along McWane Blvd is a source of the unusually depressed groundwater
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elevations at the northern part of the Site. The piezometers will be constructed of %-inch
diameter casing and 1-foot long screens. The sewer line is deep, approximately 15 to 20
feet bgs and is operated so that there is minimal liquid in the sewer line. Groundwater
leakage into the sewer line or gravel backfill along the sewer line that may ultimately
drain into the sewer line could cause a hydraulic sink and lead to the depressed
groundwater elevations. 3 piezometers will be installed at each of the 2 locations, one at
an elevation about 5- to 10-feet above the sewer line, one at the same elevation as the
line, and one at an elevation about 5- to 10-feet below the sewer line.

¢ Measuring field parameters (EC, pH, T, ORP, DO) during development of the
piezometers. These data will be incorporated into the groundwater chemistry data set to
help interpret the nature and extent of contamination.

e Measuring groundwater elevations and assessing vertical gradients at the sewer line. A
vertically downward gradient from above the sewer line and a vertically upward

gradient from below the sewer line could indicate leakage into the sewer line or gravel
backfill.

o If leakage into the sewer line is indicated by the 2 piezometer networks north of the
Smelter Parcel, install 2 shallow piezometer networks north of the WDA to assess the
possibility of groundwater leakage into the sewer trunk line in this area. Collect and
evaluate data from these 2 additional piezometer networks similar the data collected
and evaluated for the initial 2 piezometers networks.

4.3 Surface Water

Routine surface water sampling at the Site began in 1981 and continued until 2004.
Monitoring frequencies varied, but typically were every two months. Analytical parameters
also varied, but at a minimum included EC, pH, oil and grease, magnesium, and selected
metals (aluminum, copper, zinc). Samples collected between 2002 and 2004 were also
analyzed for additional metals, total dissolved solids, sulfate, chloride, hardness, ammonia,
nitrate, nitrite, gross alpha, gross beta, thorium isotopes (Th-228, Th-230, Th-232), radium
(Ra-226, Ra-228), VOCs, and TPH. Sampling locations varied, but typically included
Halaco’s wastewater discharge, the OID north and south of the waste management area, the
lagoon (starting in 2002), the ditch south of the WMU (starting in 2001), and the “surf line”
(starting in 2002). Several one-time sampling events were also completed, in some cases
with an expanded list of sampling locations and/or analytes. Surface water samples were
collected from 8 locations in the OID and 2 locations in the ditch south of the WMU and
analyzed for total metals, radionuclides, and VOCs once in 2006 for the Integrated
Assessment. Figure 10 shows surface water sampling locations.

There is evidence that Halaco’s wastes affected surface water quality, particularly during
the period that Halaco discharged wastewater to the WMU (approximately 1970 to 2002).
However, Halaco’s impact on surface water is often difficult to distinguish from two other
sources for many of the chemical constituents in Halaco’s waste: runoff from the 5,935-acre
watershed that drains into the OID (PWA, 2007) and seawater that seasonally moves into
the lagoon and OID. The latter process occurs when the naturally occurring sand berm
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separating the OID and lagoon from the ocean breaches, and seawater moves inland during
high tides.

In the OID and lagoon, contamination of surface water probably resulted from direct
discharge of waste materials into the OID from 1965 to 1970, erosion and suspension of
contaminated bank sediments, stormwater runoff, and groundwater to surface water
discharge (because of mounding of groundwater under the WMU). The strongest evidence
of an impact from Halaco’s wastes is seen in sampling results for ammonia and oil and
grease between 1980 and 2002. Sampling results also showed, at times, elevated levels of
metals, anions, TDS, and EC, but the increases were inconsistent. Since wastewater
discharges ended in about 2002 (lowering groundwater levels) and EPA stabilized the waste
pile in 2007 (limiting runoff and erosion), impacts on surface water are probably limited to
major storm events when discharge velocities in the OID are high and stormwater runoff
overwhelms erosion control measures. Discharge of contaminated groundwater to surface
water is also possible, particularly when surface water levels drop after the naturally
occurring sand berm is breached. As discussed above, OID sediments (as distinguished
from water in the OID) are also contaminated, exceeding risk screening levels for metals and
radionuclides.

Surface waters (and sediment) in the small ditch immediately to the south of the WMU, and
in standing waters in the NCL-East, also have been affected by Halaco’s wastes. Elevated
levels of metals, ammonia, and major ions (especially potassium) associated with Halaco’s
wastewater were measured in liquids observed to seep from the WMU (in 1999), in ponded
water in the NCL-East (in 1980 and 1991), and in the ditch to the south of the WMU (in 2003
and 2004). As with the OID and lagoon, current impacts on surface water are probably
limited to major storm events, when stormwater runoff overwhelms erosion control
measures.

See the Preliminary Evaluation of the Sources, Nature, Extent, and Movement of Contamination in
Surface Water and Groundwater, Halaco Site (CH2M HILL, 2008a) for a more detailed
discussion of surface water flow at the Site, groundwater and surface water interactions, the
impact of Halaco’s operations on surface water quality at the Site, and summaries of
sampling results.

4.3.1 OID, Lagoon, Hueneme Drain, J Street Drain, and Ocean

Additional surface water sampling will be performed for the OID and lagoon even
though (1) surface water chemistry is not clearly different north of the Halaco site from
the chemistry along the Site or south of the Site in the lagoon and (2) Halaco’s impacts are
more clearly seen in sediments than in the overlying surface water. This is particularly
true since Halaco’s wastewater discharge ended in 2002. This difficulty in differentiating
chemistry is, in part, due to the lack of complete general chemistry data and other
analytes that can be used to finger print or trace waters of different types. In addition, no
dissolved metals data are available which are necessary for ecological risk assessment.
The following sampling will be performed:

e Collection of 2 comprehensive rounds of surface samples water samples from the OID,
lagoon, and seawater system. The first round will be collected during non-breach
conditions when the OID is at a high-water stage, and surface water slowly moves
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seaward through the lagoon and seeps through the berm toward the ocean. The second
round will be collected during breach conditions when ocean water cyclically moves
inland with the rising tide and then drains to the ocean with the falling tide. Sampling
both conditions is necessary because it is not known when metals surface water
concentrations would be highest. They could be higher during either of the following:

(1) Lower-energy high stage when the inland water is moving slower. During this time
there is more residence time for partitioning to occur from contaminated sediments
into surface water.

(2) Higher-energy low stage when inland flows are faster and seawater is mixing with
inland water. During this time there is less residence time for partitioning to occur,
but more erosion and suspension of contaminated bottom or bank sediments into
surface water. In addition, discharge of contaminated groundwater to surface water
is possible during low stage conditions.

e Collection of surface water samples from a sufficient number of OID locations north of
the Site (4 locations), OID locations within the Site (4 locations), lagoon (2 locations), and
the ocean (2 locations) to look for upstream/downstream differences in water quality
that suggest a continuing site impact. Two samples each are proposed for the lagoon and
the ocean to assess potential variability within these waters.

e Collecting surface water samples from the J Street and Hueneme drains which are inputs
into the OID/lagoon system.

e Analyzing surface water samples for general chemistry and other anions to serve as
natural tracers to help fingerprint surface water types and sources. General chemistry
and other anions will include total dissolved solids, major cations (Na, K, Ca, Mg), major
anions (Cl, SO4, CO3, HCO3), nitrogen species (NO3, NO2, TKN), and other anions (F, I,
Br).

¢ Analyzing surface water samples for field parameters: EC, pH, T, ORP, and DO.

e Analyzing surface water samples for total (unfiltered) and dissolved (filtered) metals
(both necessary for ecological risk evaluation), ammonia, and radionuclides.

e Analyzing surface water samples for additional parameters needed to evaluate
ecological risk (DO, hardness, alkalinity, pH, temperature, TDS, total organic carbon
(TOCQ), sulfate, nitrate, nitrite, nitrogen as TKN, chloride, and turbidity).

e Measuring surface water elevations to estimate or interpret flow direction and
discharge.

4.3.2 Ditch South of WMU

Limited additional surface water sampling will be performed for the ditch south of the
WMU to determine the impact of possibly contaminated surface water conveyed by the
ditch into NCL-East during high water levels in the OID. The following sampling will be
performed:
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e 1round of surface samples water samples will be collected from the ditch at 2 locations.
The ditch samples will be collected during the high water sampling event for the OID
and lagoon (the ditch is empty during low water conditions).

e The samples will be analyzed for the same parameters as the OID and lagoon samples.

43.3 NCL East

Limited sampling will be performed for the NCL-East to determine the impact of
possibly contaminated surface water conveyed by the ditch south of the WMU into NCL-
East during high water levels in the OID.

e 2rounds of surface samples water samples will be collected from NCL- East at 3
locations. One round will be collected during the high water sampling event for the OID
and lagoon when the NCL-East surface water has risen and is of a broader aerial extent.
Another round will be collected during the low water sampling event for the OID and
lagoon when the NCL- East surface water has receded and is of a more limited aerial
extent.

e The samples will be analyzed for the same parameters as the OID and lagoon samples.

4.4 Air

In June 2006, temporary air filters were placed at six locations around the Site over an eight-
day period, and particulate matter (i.e., dust) collected on the filters was sent to an offsite
laboratory for analysis. Figure 11 shows the six sampling locations and depicts the
concentrations of metals in the samples from the six locations. A tabular summary of results
is available in the Integrated Assessment, Halaco Engineering Company, Oxnard, California,
Ventura County (Weston, 2007). Several analytes (Be, Cd, Cu, Pb, Mg, Mn, Mo, Ni) were
higher in concentration at downwind locations (AIR-2, AIR-3, AIR-6) compared to upwind
locations (AIR-1). The samples were collected during a period of moderate winds out of the
west that are typical of the summer months when the sampling occurred.

These samples were collected before EPA completed its stabilization effort in 2007, which
included the consolidation and removal of loose waste solids from the smelter area and
placement of approximately 141,000 square yards of fiber matting over the WMU and WDA
to reduce wind- and water-borne movement of waste materials.

Figure 12 depicts monthly wind roses for Oxnard Airport data measured in 2004 and 2005.
The wind roses show moderate winds consistently from the west during the non-winter
months from mid-March through early October. During winter, winds are typically from
the west or northeast, with higher peak wind speeds than in the non-winter months.

Additional monitoring will be performed during periods of high winds to determine
whether windblown material is moving offsite. The following sampling will be
performed:

e Performing a monitoring event during winter conditions when the wind is from the
west and particulates would be blown from the Smelter Parcel and Waste Disposal Area
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towards the east over NCL-East. 5 temporary monitoring stations will be set up at the
following locations:

Upwind far enough not to be affected by the Site (wetlands visitor parking lot)
Downwind edge of the southwest corner of the smelter parcel, where concrete was
removed

Downwind edge of the waste management area, co-located with previous AIR-3
Downwind of waste management area in NCL-East

Oblique downwind of waste management area in NCL-North

e Each monitoring event will consist of 6 samples collected daily. 3 samples will be
collected during calmer conditions prior to the onset of a wind event or storm, and 3
samples will be collected during the wind event. If possible, a wind event without
precipitation will be monitored because the rainfall will moisten waste materials making
them less susceptible to wind erosion.

e Analyzing each of the daily air samples for metals and radionuclides.
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SECTION 5

Request for Analysis

5.1 Analytical Parameters

This section presents the requests for analyses of samples that will be collected.

Table 5-1 summarizes the chemical analytical parameters, test methods, and target detection
limits. This table is organized as follows:

5-1.1 Metals for Water, Soil, Sediment, and Air

5-1.2 VOCs for Water, Soil, Sediment, and Soil Gas

5-1.3 SVOCs for Water, Soil, and Sediment

5-1.4 PCBs for Soil and Sediment

5-1.5 Dioxins and Furans for Soil and Sediment

5-1.6 Radionuclides for Water, Soil, and Sediment

5-1.7 Ammonia and Other Gases for Soil Gas

5-1.8 Additional Organic and Inorganic Parameters for Water and Soil

These laboratory analyses will be performed by Contract Laboratory Program (CLP), EPA’s
Region IX laboratory, and contract laboratories.

Table 5-2 summarizes the geotechnical analytical parameters and test methods.

5.2 Request for Analyses

Request for analyses is presented in the following tables:

e Table5-3 Solid Matrix Samples

e Table5-4 Soil Gas Matrix Samples

e Table5-5 Water Matrix Samples (Surface Water and Groundwater)
e Table5-6 Air Matrix Samples

e Table5-7 Geotechnical Samples

e Table5-8 Field Blanks

Tables 5-3 through 5-6 include duplicate and matrix spike/matrix spike duplicate
(MS/MSD) quality control samples expected to be collected for the respective media.

Table 5-8 provides the field blank samples (equipment blanks and trip blanks) expected to
be collected for the respective media (soils, water, and soil gas). These quality control
samples are further described in Section 6.2.2.

Quality control samples will not be collected for geotechnical samples (Table 5-7).
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TABLE 5-1.1

Laboratory Analytical Parameters, Test Methods, and Target Detection Limits
Metals for Water, Soil, Sediment, and Air

Halaco Site Remedial Investigation

ILM05.4 CRQLS

ICP-AES ' ICP-MS |ICP-AES
Water Water Soil
Analyte Method (ug/L) (ug/L) | (mg/kg)
Water, Soil, and Sediment CLP
Air (collected on filter media) CLP
Aluminum 200 -- 20
Antimony 60 2 6
Arsenic 10 1 1
Barium 200 10 20
Beryllium 5 1 0.5
Cadmium 5 1 0.5
Calcium 5000 -- 500
Chromium 10 2 1
Cr +3
Cr +6

Cobalt 50 1 5
Copper 25 2 2.5
Iron 100 -- 10
Lead 10 1 1
Magnesium 5000 -- 500
Manganese 15 1 1.5
Mercury 0.2 -- 0.1
Nickel 40 1 4
Potassium 5000 -- 500
Selenium 35 5 35
Silver 10 1 1
Sodium 5000 -- 500
Thallium 25 1 2.5
Vanadium 50 5 5
Zinc 60 2 6
Cyanide 10 - 2.5

Analyte List / Detection Limits:

ILMO05.4 Metals and Cyanide Target
Analyte List (TAL) and corresponding

Contract Required Quantitation
(CRQLs)

Limits
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TABLE 5-1.2

Laboratory Analytical Parameters, Test Methods, and Target Detection Limits

VOCs for Water, Soil, Sediment, and Soil Gas
Halaco Site Remedial Investigation

SOMO01.2 CRQLs for Water and Soil Air

Trace Trace Low Med. (sail

Water Water Water |JLow Soil Soil gas)

by SIM
COMPOUND Method (ug/L) | (ug/L) | (ug/L) | (ug/kg) @ (ug/kg) | (units)
Water, Soil, and Sediment CLP

Air (soil gas) TO-15 TBD
Dichlorodifluoromethane - 0.5 5 5 250
Chloromethane - 0.5 5 5 250
Vinyl chloride - 0.5 5 5 250
Bromomethane - 0.5 5 5 250
Chloroethane - 0.5 5 5 250
Trichlorofluoromethane - 0.5 5 5 250
1,1-Dichloroethene - 0.5 5 5 250
1,1,2-Trichloro-1,2,2-trifluoroethane - 0.5 5 5 250
Acetone -- 5 10 10 500
Carbon disulfide - 0.5 5 5 250
Methyl acetate -- 0.5 5 5 250
Methylene chloride -- 0.5 5 5 250
trans-1,2-Dichloroethene - 0.5 5 5 250
Methyl tert-butyl ether -- 0.5 5 5 250
1,1-Dichloroethane - 0.5 5 5 250
cis-1,2-Dichloroethene - 0.5 5 5 250
2-Butanone -- 5 10 10 500
Bromochloromethane - 0.5 5 5 250
Chloroform - 0.5 5 5 250
1,1,1-Trichloroethane - 0.5 5 5 250
Cyclohexane -- 0.5 5 5 250
Carbon tetrachloride - 0.5 5 5 250
Benzene -- 0.5 5 5 250
1,2-Dichloroethane - 0.5 5 5 250
1,4-Dioxane - - 100 100 5000
Trichloroethene - 0.5 5 5 250
Methylcyclohexane -- 0.5 5 5 250
1,2-Dichloropropane -- 0.5 5 5 250
Bromodichloromethane - 0.5 5 5 250
cis-1,3-Dichloropropene -- 0.5 5 5 250
4-Methyl-2-pentanone -- 5 10 10 500
Toluene - 0.5 5 5 250
trans-1,3-Dichloropropene -- 0.5 5 5 250
1,1,2-Trichloroethane - 0.5 5 5 250
Tetrachloroethene - 0.5 5 5 250
2-Hexanone - 5 10 10 500
Dibromochloromethane - 0.5 5 5 250
1,2-Dibromoethane 0.05 0.5 5 5 250
Chlorobenzene - 0.5 5 5 250
Ethylbenzene -- 0.5 5 5 250
0-Xylene -- 0.5 5 5 250
m,p-Xylene -- 0.5 5 5 250
Styrene - 0.5 5 5 250
Bromoform - 0.5 5 5 250
Isopropylbenzene -- 0.5 5 5 250
1,1,2,2-Tetrachloroethane - 0.5 5 5 250
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TABL