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SECTION 1 

Introduction 

This Quality Assurance Project Plan (QAPP) presents the policies, organizations, objectives, 
and functional activities/procedures associated with the remedial investigation (RI) 
sampling and analysis activities at the Halaco Superfund Site (Site) by the U.S. 
Environmental Protection Agency (EPA) and accompanies the data quality objectives 
(DQOs) which can be found in Appendix A. 

This QAPP follows EPA guidelines contained in EPA Guidance for Quality Assurance Project 
Plans (EPA, 2002) and EPA Requirements for Quality Assurance Project Plans (EPA, 2001). 
Thus, the following section headings correlate with the subtitles found in the EPA 
guidelines (EPA, 2002). 

This QAPP is accompanied by the Field Sampling Plan (FSP). Together these documents 
constitute the ‘sampling and analyses plan’ for the project.  
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SECTION 2 

Project Management/Data Quality Objectives (A) 

2.1 Project Organization (A.1) 
This project is being conducted as Task Order No. 015-RIRI-09X6 under EPA Region IX 
Remedial Action Contract 2 (RAC 2), No. EP-S9-08-04. CH2M HILL has designated a Project 
Manager (PM) who works directly with the EPA Task Order Project Officer (TOPO) to 
complete the task order. The PM will manage the financial, schedule, and technical status of 
the work assignment. The key people involved in interfacing with the PM are the EPA 
TOPO, and the CH2M HILL quality assurance manager (QAM), review team leader (RTL), 
individual task managers for field sampling, and the sampling team leader (STL). 

The primary responsibility for project quality rests with the PM, while independent quality 
control is provided by the RTL and QAM. The RTL/review team and QAM will review 
project planning documents, data evaluation, and deliverables. 

The sampling team will implement the project in accordance with the Sampling and 
Analysis Plan (consisting of the QAPP, FSP, and future DMP) and the companion Health 
and Safety Plan (HSP). The CH2M HILL site safety coordinator (SSC) is responsible for 
adherence to the HSP and field decontamination procedures. The entire field effort is 
directed by the STL. 

The subcontract administrator is responsible for procuring subcontracts for EPA’s RAC 2 
projects under Federal Acquisition Regulations (FAR), and provides the interface with 
project subcontractors. Subcontractors may be utilized on this work assignment for 
laboratory analyses depending on availability of the EPA regional laboratory or another 
laboratory designated by EPA. 

Where quality assurance problems or deficiencies requiring special action are uncovered, 
the PM, RTL, and QAO will identify the appropriate corrective action to be initiated by the 
STL or the laboratory. 

Project organization and the line of authority for CH2M HILL efforts are illustrated in 
Figure A-1. Data users and recipients are shown in Figure A-2. Both EPA and CH2M HILL 
technical personnel and quality assurance personnel are shown. 

The organizational functions noted above are consistent with the overall RAC 2 Program 
Plan, and these functions are further detailed in the program plan. 

2.2 Problem Definition/Background (A.2) 
2.2.1 Purpose (A.2.1) 
This QAPP presents the policies, organizations, objectives, and functional 
activities/procedures associated with the remedial investigation (RI) sampling and analysis 
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activities at the Halaco Superfund Site (Site) by the U.S. Environmental Protection Agency 
(EPA) and accompanies the data quality objectives (DQOs) which are in Appendix A. 

This QAPP follows EPA guidelines contained in EPA Guidance for the Data Quality Objectives 
Process (EPA, 2006) and EPA Requirements for Quality Assurance Project Plans (EPA, 2001). 
Thus, the following section headings correlate with the subtitles found in the EPA 
guidelines (EPA, 2002). 

2.2.2 Problem Statement (A.2.2) 
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. 

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

The problem statements are as follows, based on the project background information further 
described below: 

• There is a need to establish the nature and extent of contamination from Halaco’s 
operations. 

• There is a need to establish the fate and transport of contamination from Halaco’s 
operations. 

• There is a need to establish the risks to human health and the environment from the 
contamination from Halaco’s operations. 
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• There is a need to identify the feasible remedial options to address unacceptable risk to 
human health and the environment from the contamination from Halaco’s operations. 

• There is a need to dispose 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 depth 
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?  

• 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? 

• 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 PCB, 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 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? 
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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. Shallow 
groundwater 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 
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: 

• 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? 

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

• 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? 

• 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? 

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? 

2.2.3 Background (A.2.3) 
Site Location and Operations 
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 
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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.  

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 
Waste Management Unit (WMU). Beginning in or before 1980, Halaco began moving waste 
solids from the WMU to the area immediately to the north known as the Waste Disposal 
Area (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. 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.  
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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. 

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 
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 
(WMU)  

Area east of the OID, where Halaco deposited most of its 
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 
(NCL-East and NCL-North)  

Areas east and north of the Site, where some of Halaco’s 
wastes are located 

Wetlands Area  Area between the Site and the Pacific Ocean, fed by the 
OID and two other surface water channels (the J Street 
Drain and Hueneme Drain); this area includes the lagoon, 
beach, and ditch south of the WMU 
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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 
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 CH2M HILL (2008a). Sources of information on the topography, geology, 
hydrology, and marine processes near the Site include Philip Williams & Associates (PWA) 
(2007). 

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 CH2M HILL 
(2008b), WRA (2007), and other reports. 

Conceptual Site Model 
Figures 3 and 4 present human health and ecological risk conceptual site models (CSMs) for 
the Site presented in 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 WMU, WDA, and smelter area; surface 
runoff; leaching to groundwater), the different media that may have been contaminated 
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(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.  

See CH2M HILL (2008b) for more detail. 

Historical Information – Nature and Extent of Contamination 
Information on the nature, extent, fate, and transport of contamination is available from 
information on Halaco operations and environmental conditions at the Site, including: 

• 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) 
• 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, 
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 Radiologic Health Branch, Oxnard 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): 

• 1929 (exact date unknown) • October 11, 1969  • October 7, 1975 
• October 10, 1945  • April 27, 1971  • May 16, 1978 
• May 4, 1951  • March 26, 1972 • June 22, 1981 
• October 2, 1959  • August 23, 1973  • January 10, 1991 
• September 20, 1965  • March 4, 1974   
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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 
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 global positioning system.  

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 
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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, as described in Section 2.2.2. 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 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. See CH2M HILL (2008a) for this information. 

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, polychlorinated biphenyls (PCBs), organochlorine 
pesticides, and total petroleum hydrocarbons (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: 

• Precipitation 
• Regional and local geology 
• Regional aquifer system and groundwater elevations 
• Topographic and surface water features in the vicinity of the Site 
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• Surface water and groundwater flow in the vicinity of the Site 
• Surface water and groundwater chemistry in the vicinity of the Site 
• Tidal, seasonal, and other temporal influences on surface water and groundwater flow 

and chemistry 

Sources of existing information include: 

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

• Regional studies supporting wetlands restoration efforts for the Ormond Beach area by 
the California Coastal Conservancy and others 

• 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 electrical conductivity (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). 

Historical Information – Human Health Risk Assessment 
Information sources to perform human health risk assessment include environmental 
studies of the site. The most recent and comprehensive data sources include the Integrated 
Assessment (Weston, 2007) and southeast smelter area sampling (Team 9, 2009). These data 
were interpreted in the Screening Level Human Health and Ecological Risk Assessment 
(CH2M HILL, 2008b). Information sources on chemical and radiological data will include 
past data and the new RI data. These will include chemical and radiological analysis of soil, 
sediment, soil gas, surface water, groundwater, and air from onsite and background areas. 

Toxicity values will be obtained from various EPA and California EPA (Cal/EPA) sources 
such as the Integrated Risk Information System (IRIS) database (National Center for 
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Environmental Assessment (NCEA)), and the Office of Environmental Health Hazard 
Assessment (OEHHA) website. 

Exposure parameters will be obtained from EPA's Exposure Factors Handbook (1997), 
Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California 
Military Facilities (2005), and in some cases, based on professional judgment.  

Historical Information – Ecological Risk Assessment 
Information sources to perform ecological risk assessment include environmental studies of 
the site. The most recent and comprehensive data sources include the Integrated 
Assessment (Weston, 2007) and southeast smelter area sampling (Team 9, 2009). These data 
were interpreted in the Screening Level Human Health and Ecological Risk Assessment 
(CH2M HILL, 2008b). Information sources on chemical data will include past data and the 
new RI data. These will include: 

• Chemical analysis of soil, sediment, and surface water from onsite and background 
areas (to include general chemistry and matrix characteristics data) 

• Fish, benthic invertebrates, terrestrial plants, terrestrial invertebrates, and small 
mammals, co-located with soil/sediment samples 

• Bioassays with benthic invertebrates exposed to sediment from onsite and reference 
locations 

Information sources will include data from published sources for the following: 

• Ecotoxicity data for marine and freshwater aquatic biota, marine and freshwater 
sediment biota, terrestrial plants, terrestrial invertebrates, birds, and mammals 

• Life history data for birds and mammals from the site 

Information will be obtained from site-specific survey observations for habitats, spatial 
coverage of habitat, and quality of habitat. 

Historical Information – Feasibility Study 
Preliminary information on the general depths, extent, and volume of Halaco’s process 
wastes is available for the smelter and waste management areas from historical aerial 
photographs (Lockheed, 1982, 1991), estimated grades prior to Halaco’s waste disposal 
activities (historical topographic maps), borings during site investigations (Weston 2007; 
Team 9, 2008), and topographic maps prepared by EPA during the second removal action 
completed in 2007 to stabilize the Site. The level of uncertainty of this information is greater 
for the smelter area than the waste management area. Limited sampling has shown that 
Halaco’s waste is also present in the NCL-East and OID/Lagoon areas. The offsite extent, 
depth, and volumes are not known. 

Available information on the extent of contamination, aquifer physical properties, surface 
water-groundwater flow patterns, and general chemistry were summarized and evaluated 
in CH2M HILL (2008a). 
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Available information on whether Halaco’s smelter wastes meet definitions of hazardous 
waste include testing at various times using Federal and State tests. Tests have used one or 
more of the following procedures: (1) comparison of test results to EPA’s Toxicity 
Characteristic Leaching Procedure (TCLP) concentration limits; (2) comparison of test 
results to California Total Threshold Limit Concentrations (TTLC); and (3) comparison of 
California’s Waste Extraction Test (WET) results to California Soluble Threshold Limit 
Concentrations (STLC). More than 40 samples have been tested and compared to the TCLP 
criteria (see JMM, 1980; Weston, 2007), and more than 150 samples have been compared to 
the TTLC and STLC criteria.  

In only one sample tested (from the WDA), the waste exceeded TCLP limits (for barium). 
But in a substantial fraction of samples, the waste exceeded California TTLC or STLC limits 
for one or more metals.  

• In a 2002 study (Padre, 2002), 40 percent of the 20 samples tested exceeded STLC limits 
for copper and/or lead;  

• In a 2003 study (Padre, 2003), 68 percent of the 54 samples tested exceeded STLC limits 
for copper and/or lead; 

• In a 2006 study (Weston, 2007), 71 percent of the 35 samples tested exceeded STLC limits 
for beryllium, chromium, copper, and/or lead. Numerous samples also exceeded TTLC 
limits for one or more constituents. 

Additional discussion of this topic is provided in Appendix J of the Integrated Assessment 
(Weston, 2007). 

Historical Information – Investigation Derived Waste 
Information to determine whether IDW meets formal State or Federal definitions of 
hazardous waste can be obtained from site-specific testing of IDW. Additional insight can be 
obtained from previous testing and data analysis (Padre, 2002; Padre 2003; Weston, 2007). 

2.2.4 Data Needs and Uses (A.2.4) 
Data needs and uses for the objectives described in this section have been identified through 
the DQO (USEPA 2000 and 2006) process presented in Appendix A. 

The DQO s were carried out for the following media/tasks: 

• Solid matrix (soil, sediment, waste) 
• Surface water and groundwater  
• Soil gas  
• Air  
• Geotechnical evaluations 

For each media /task multiple specific problems/ principal study questions have been 
identified and evaluated individually through the DQO steps.  

The data needs and uses resulting from the DQO process are summarized in Tables A-1.1 
through A-1.9. These tables list the analytes of concern and present regulatory 
criteria/action level requirements for all the analytes. The tables present a listing of lowest 
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regulatory criteria and risk screening levels for a given analyte. These criteria and screening 
levels were taken into consideration in selecting appropriate methods and laboratory 
reporting levels as described in Sections A.4.2 and B.4.  

2.3 Project Description and Schedule (A.3) 
2.3.1 Description Work to be Performed (A.3.1) 
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 included in the samples, but will be documented. 

• 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 
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 
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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.  

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 
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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. 

2.3.2 Schedule of Activities (A.3.2) 
The following tasks will be performed during 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 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.  

The detailed schedule will depend on the timing of EPA approval of this sampling and 
analysis plan (QAPP, FSP, DMP); EPA issuance of a Task Order to perform this work; 
CH2M HILL staff and subcontractors availability to collect solid matrix, surface water, 
groundwater, and air samples; and EPA laboratory availability to analyze the samples.  

2.4 Data Quality Objectives (A.4) 
2.4.1 Project Quality Objectives (A.4.1) 
The specific needs for data that will be collected during each activity were examined to 
evaluate whether project objectives for the remedial investigation are optimally achieved. 
Specific DQOs were considered independently through the DQO process (EPA Q4/G4, 2000 
and 2006) to meet the data user’s needs for each activity. Appendix A presents the DQO 
decision-making process for the remedial field activities. 
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Tables A.1.1 through A.1.9 present the project data needs and uses per the DQO. This table 
also presents project regulatory/risk or technical criteria and compares these levels to 
method detection levels to ensure analytical performance criteria are in alignment with 
project needs and objectives. The performance criteria are further discussed below and in 
section A.4.2. 

Tables A-2.1 through A-2.9 list the analytical methods and laboratory reporting limits 
selected to meet these criteria. Some of the selected methods/analytes, due to practicable 
method limitations, have higher reporting limits than regulatory criteria. The analytes with 
regulatory or risk limits lower than laboratory reporting levels can be seen in these tables. 
These comparisons are carried out for EPA Contract Laboratory Program (CLP) standard 
limits. Lower detection will be requested through the CLP special services program as 
further described in Section A.4.2. The final sample detection levels may also be higher than 
initial reporting limits because of sample matrix effects. Detection levels for the individual 
samples will be reported in the final data. Laboratory specific method detection levels 
(MDLs) are significantly below reporting levels. Where reporting limits are higher than 
regulatory limits, the project team will use MDLs as needed for project decisions. This is not 
expected to impact project decisions. Project decisions are not expected to be significantly 
affected by the higher detection levels. The selected methods are state of the art and what is 
practicable. 

2.4.2 Measurement Performance Criteria (A.4.2) 
The quality assurance (QA) objective of this plan is to develop implementation procedures 
that will provide data of known and appropriate quality for the needs identified in previous 
sections. Data quality is assessed by representativeness, comparability, accuracy, precision, 
and completeness. These terms, the applicable procedures, and level of effort are described 
below. 

The applicable quality control (QC) procedures, quantitative target limits, and level of effort 
for assessing data quality are dictated by the intended use of the data and the nature of the 
analytical methods. Analytical parameters and applicable detection levels, analytical 
precision, accuracy, and completeness in alignment with needs identified in Section A.2.4 
are presented in Tables A-2.1 through A-2.9. 

Reporting detection levels/target detection limits listed in Tables A-2.1 through A-2.5 are 
per method reporting limits, equivalent to contract required detection levels (CRDLs). 
Target implies that final sample detection levels may be higher because of sample matrix 
effects. Detection levels for the individual samples will be reported in the final data. Also, 
some of the reporting levels in Tables A-2.1 through A-2.4 are higher than regulatory or risk 
limits identified in Tables A-1.1 through A-1.4. These comparisons are carried out for EPA 
Contract Laboratory Program (CLP) standard limits. Lower detection will be requested 
through the CLP special services program as further described in section B.4. The final 
sample detection levels may also be higher than initial reporting limits because of sample 
matrix effects. Detection levels for the individual samples will be reported in the final data. 
Laboratory specific method detection levels (MDLs) are significantly below reporting levels. 
Where reporting limits are higher than regulatory limits, the project team will use MDLs as 
needed for project decisions. Project decisions are not expected to be significantly affected 
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by the higher detection levels. The selected methods are state of the art and what is 
practicable. 

Representativeness is a measure of how closely the results reflect the actual concentration or 
distribution of the chemical compounds in the matrix samples. Sampling plan design, 
sampling techniques, and sample-handling protocols (e.g., for storage, preservation, and 
transportation) have been developed, and are discussed in subsequent sections of this 
document. The proposed documentation will establish that protocols have been followed 
and sample identification and integrity ensured. 

Comparability expresses the confidence with which one data set can be compared to another. 
Data comparability will be maintained using defined procedures and the use of consistent 
methods and consistent units. Actual detection limits will depend on the sample matrix and 
will be reported as defined for the specific samples. 

Accuracy is an assessment of the closeness of the measured value to the true value. For 
samples, accuracy of chemical test results is assessed by spiking samples with known 
standards and establishing the average recovery. For a matrix spike, known amounts of a 
standard compound identical to the compounds being measured are added to the sample. A 
quantitative definition of average recovery accuracy is given in Section D.3. The level of 
effort for accuracy measurements will be a minimum frequency of 1 in 20 samples analyzed. 

Precision is a measure of the data spread when more than one measurement has been 
collected from the same sample. Precision can be expressed as the relative percent 
difference; a quantitative definition is given in Section D.3. The level of effort for precision 
measurements will be a minimum of 1 in 20 samples analyzed. 

Completeness is a measure of the amount of valid data obtained from the analytical 
measurement system and the complete implementation of defined field procedures. The 
quantitative definition of completeness is given in Section D.3. The target completeness 
objective will be 90 percent; the actual completeness may vary depending on the intrinsic 
nature of the samples. The completeness of the data will be assessed during QC reviews. 

2.5 Special Training Requirements/Certification (A.8) 
All project staff working on the site will be health and safety trained, and will follow 
requirements specified in the project’s Health and Safety Plan (HSP), which can be found in 
the companion FSP (EPA, 2009). The HSP describes the specialized training required for 
personnel on this project and the documentation and tracking of this training. 

2.6 Documentation and Records (A.6) 
Field documentation and records will be as described in Section 6 of the FSP. Laboratory 
documentation will be per: (1) methods and quality assurance protocols listed in Section B, 
and (2) EPA Regional Laboratory specific standard operating procedures. Overall project 
documentation will be per EPA’s Region 9 RAC 2 Program Plan. 
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SECTION 3 

Measurement Data Acquisition (B) 

This section presents sampling process design and requirements for sampling methods, 
sample handling and custody, analytical methods, quality control, and instrumentation for 
the sampling activities that will be conducted. Data acquisition requirements and data 
management for these sampling events are also addressed in this section. 

3.1 Sampling Process Design (B.1) 
The rationale for sampling design is described in DQO Step 7 in Appendix A. 

3.2 Sampling Methods Requirements (B.2) 
Sampling method requirements are detailed in Section 6 of the companion FSP. 

3.3 Sample Handling and Custody Requirements (B.3) 
A sample is physical evidence collected from a hazardous waste site, from the immediate 
environment, or from another source. Because of the potential evidentiary nature of samples, 
the possession of samples must be traceable from the time the samples are collected until they 
are introduced as evidence. In addition to field notebooks, there are a number of documents 
for tracking sample custody. 

Field documents including sample custody seals, chain-of-custody (COC) records, and 
packing lists will be obtained from the Regional Sample Control Center (RSCC) in EPA's 
QAO. Chain-of-custody procedures will be used to maintain and document sample 
collection and possession. After sample packaging, the following one or more of the COC 
paperwork forms will be completed, as necessary, for the appropriate samples: 

• Organic traffic report and chain of custody record 
• Inorganic traffic report and chain-of-custody record 
• EPA Region IX Chain-of-Custody Record 
• Overnight shipping courier air bill 

Copies of the above forms will be filled out and distributed per instructions for sample 
shipping and documentation in FSP LITE II electronic forms will also be used as applicable. 
If requested completed field quality assurance/quality control (QA/QC) summary forms 
will be sent to the RSCC at EPA’s Region IX Quality Assurance Office at the conclusion of 
each sampling event. 

3.3.1 Chain-of-Custody (B.3.1) 
Because samples collected during any investigation could be used as evidence, their 
possession must be traceable from the time the samples are collected until they are 
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introduced as evidence in legal proceedings. Chain-of-custody procedures are followed to 
document sample possession. 

Definition of Custody 
A sample is under custody if one or more of the following criteria are met: 

• It is in your possession 
• It is in your view, after being in your possession 
• It was in your possession and then you locked it up to prevent tampering 
• It is in a designated secure area 

Field Custody 
In collecting samples for evidence, only enough to provide a good representation of the 
media being sampled will be collected. To the extent possible, the quantity and types of 
samples and sample locations are determined before the actual fieldwork. As few people as 
possible should handle samples. 

The field sampler is personally responsible for the care and custody of the samples collected 
until they are transferred or dispatched properly. 

The PM determines whether proper custody procedures were followed during the field 
work, and decides if additional samples are required. 

Transfer of Custody and Shipment 
Samples are accompanied by a COC record. When transferring samples, the individuals 
relinquishing and receiving sign, date, and note the time on the record. This record 
documents custody transfer from the sampler, often through another person, to the analyst 
at the laboratory. 

Samples are packaged properly for shipment and dispatched to the appropriate laboratory 
for analysis, with a separate COC record accompanying each shipping container (one for 
each field laboratory, and one for samples driven to the laboratory). Shipping containers 
will be sealed with custody seals for shipment to the laboratory. Courier names, and other 
pertinent information, are entered in the "Received by" section of the COC record. 

Whenever samples are split with a facility owner or agency, it is noted in the remarks 
section of the COC record. The note indicates with whom the samples are being split, and is 
signed by both the sampler and recipient. If the split is refused, this will be noted and 
signed by both parties. If a representative is unavailable or refuses to sign, this is noted in 
the remarks section of the COC record. When appropriate, as in the case where the 
representative is unavailable, the COC record should contain a statement that the samples 
were delivered to the designated location at the designated time. 

All shipments are accompanied by the COC record identifying its contents. The original 
record and yellow copy accompanies the shipment to the laboratory, and the pink copy is 
sent to be retained by the PM. 
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If sent by mail, the package is registered with return requested. If sent by common carrier, a 
bill of lading is used. Freight bills, postal service receipts, and bills of lading are retained as 
part of the permanent documentation. 

Laboratory Custody Procedures 
A designated sample custodian accepts custody of the shipped samples, and verifies that the 
packing list sample numbers match those on the COC records. Pertinent information as to 
shipment, pickup, and courier is entered in the “Remarks” section. The custodian then 
enters the sample numbers into a bound notebook, which is arranged by project code and 
station number. 

The laboratory custodian uses the sample identification number or assigns a unique 
laboratory number to each sample, and is responsible for seeing that all samples are 
transferred to the proper analyst or stored in the appropriate secure area. 

The custodian distributes samples to the appropriate analysts. Laboratory personnel are 
responsible for the care and custody of samples from the time they are received, until the 
sample is exhausted or returned to the custodian. The data from sample analyses are 
recorded on the laboratory report form. 

When sample analyses and necessary QA checks have been completed in the laboratory, the 
unused portion of the sample will be disposed of properly. All identifying stickers, data 
sheets, and laboratory records are retained as part of the documentation. Sample containers 
and remaining samples are disposed of in compliance with all federal, state, and local 
regulatory requirements. 

3.3.2 Custody Seals (B.3.2) 
When samples are shipped to the laboratory, they must be placed in containers sealed with 
custody seals. One or more custody seals must be placed on each side of the shipping 
container (cooler). 

3.3.3 Field Notebooks (B.3.3) 
Typical field information to be entered in the field notebook is included in the companion 
FSP. In addition to COC records, a bound field notebook must be maintained by each 
sampling team leader to provide a daily record of significant events, observations, and 
measurements during field investigations. All entries should be signed and dated. It should 
be kept as a permanent record. 

These notebooks are intended to provide sufficient data and observations to enable 
participants to reconstruct events that occurred during the project, and to refresh the 
memory of the field personnel if called upon to give testimony during legal proceedings. In 
a legal proceeding, notes, if referred to, are subject to cross-examination and are admissible 
as evidence. 

3.3.4 Corrections to Documentation (B.3.4) 
All original data recorded in field notebooks, sample identification tags, COC records, and 
receipts-for-sample forms will be written with waterproof ink, unless prohibited by weather 
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conditions. None of these accountable serialized documents are to be destroyed or thrown 
away, even if they are illegible or contain inaccuracies that require a replacement document. 

If an error is made on an accountable document assigned to one team, the team leader may 
make corrections simply by drawing a single line through the error and entering the correct 
information. The erroneous information should not be obliterated. Any subsequent error 
discovered on an accountable document should be corrected by the person who made the 
entry. All subsequent corrections must be initialed and dated. 

3.4 Analytical Methods Requirements (B.4) 
Project analytes, methods and detection limits are listed in Table A-2.  

Metals, volatiles, semi-volatiles, PCBs and dioxins will be analyzed by Contract Laboratory 
Program (CLP). These analyses will follow the applicable EPA statement of work (SOW). 
The SOWs specify methodology, QA/QC and documentation. EPA CLP methodology and 
quality control for low concentration analyses will be implemented as needed. Table A-2 
shows the project required detection levels as well as the CLP contract required detection 
levels. As described in Section A.2 .4 and seen in Table A.2 some regulatory or risk limits are 
lower than the standard CLP limits. For these cases, the analyses will be carried out in 
accordance with special services provisions currently available under the CLP. A low-level 
inductively coupled plasma/mass spectrometry (ICP/MS) statement of work may be used 
for metals. Similarly, a low-level organic selective ion monitoring (SIM) methodology or 
larger sample volumes may be used to attain lower level organic detection limits.  

As listed in Table A-2, the additional analyses are per standard methodology with the 
exception of acetylene. These analyses – with the exception of the radionuclides, acetylene 
and geotechnical analyses – are expected to be carried out by the EPA Regional Laboratory 
and will be per Regional Laboratory standard operating procedures which define the 
analytical methodology as well as QC procedures. For acetylene, radionuclides and the 
geotechnical analyses, standard operating procedures will be identified upon selection of 
the laboratory.  

Where the lowest regulatory limit is lower than the analytical reporting limit, Table A-2, the 
laboratory specific detection levels are expected to be significantly below the listed reporting 
limit. The selected methods are state of the art and the practicable methods; the higher limits 
are not expected to have a significant effect on project decisions. 

The distribution of analyses may change at the time of analyses depending on 
implementation of additional procedures at the Regional laboratory as well as capacity. 

3.5 Quality Control Requirements (B.5) 
Quality control requirements are detailed in the subsections below. 

3.5.1 Field QC Procedures (B.5.1) 
QC requirements related to the sample collection process (i.e., design, methods, handling, 
and custody) requirements have been discussed in the previous sections of this document. 
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Field QC samples include field duplicates, field blanks, and laboratory QC samples (for 
matrix spike and matrix spike duplicates [MS/MSDs]). QC samples will be collected 
immediately following collection of target samples, and using the same procedures as the 
collection of the target sample. These procedures are presented in the companion FSP. 

3.5.2 Laboratory Procedures (B.5.2) 
Laboratory QC procedures will include the following: 

• Analytical methodology according to specific methods listed in Table A-2 

• Instrument calibrations and standards as defined in specific methods listed in the CLP 
statement of work and Regional laboratory standard operating procedures 

• Laboratory blank measurements at a minimum 5-percent or 1-per-batch frequency 

• Accuracy and precision measurements at a minimum of 1 in 20, 1 per set 

• Data reduction and reporting according to specific methods listed in Table A-2 

• Laboratory documentation equivalent to the CLP SOW or specifications per EPA 
Regional Laboratory standard operating procedures 

3.6 Instrument/Equipment Testing, Inspection, and 
Maintenance Requirements (B.6) 

Instrument maintenance logbooks are maintained in laboratories at all times. The logbooks, 
in general, contain a schedule of maintenance, as well as a complete history of past 
maintenance, both routine and nonroutine. 

Preventive maintenance is performed according to the procedures described in the 
manufacturer's instrument manuals, including lubrication, source cleaning, detector 
cleaning, and the frequency of such maintenance. Chromatographic carrier gas-purification 
traps, injector liners, and injector septa are cleaned or replaced on a regular basis. Precision 
and accuracy data are examined for trends and excursions beyond control limits to 
determine evidence of instrument malfunction. Maintenance will be performed when an 
instrument begins to degrade as evidenced by the degradation of peak resolution, shift in 
calibration curves, decrease in sensitivity, or failure to meet one or another of the QC 
criteria. 

Instrument downtime is minimized by keeping adequate supplies of all expendable items, 
where expendable means an expected lifetime of less than 1 year. These items include gas 
tanks, gasoline filters, syringes, septa, gas chromatography (GC) columns and packing, 
ferrules, printer paper and ribbons, pump oil, jet separators, open-split interfaces, and mass 
spectroscopy filaments. 

Preventive maintenance for field equipment (e.g., pH meter) will be carried out in 
accordance with procedures and schedules outlined in the particular model's operation and 
maintenance handbook. 
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3.7 Instrument Calibration and Frequency (B.7) 
The following subsections review instrument calibration and frequency information. 

3.7.1 Field Calibration Procedures (B.7.1) 
For water analyses, field equipment requiring calibration includes: pH, conductivity, 
temperature, dissolved oxygen and oxidation/reduction potential meters. These meters will 
be calibrated before the start of work and at the end of the sampling day. Any instrument 
"drift" from prior calibration should be recorded in a field notebook. Calibration will be in 
accordance with procedures and schedules outlined in the particular instrument's 
operations and maintenance manual. 

Calibrated equipment will be uniquely identified by using either the manufacturer's serial 
number or other means. A label with the identification number and the date when the next 
calibration is due will be physically attached to the equipment. If this is not possible, records 
traceable to the equipment will be readily available for reference. In addition, the results of 
calibrations and records of repairs will be recorded in a logbook. 

Scheduled periodic calibration of testing equipment does not relieve field personnel of the 
responsibility of employing properly functioning equipment. If an individual suspects an 
equipment malfunction, the device must be removed from service, tagged so that it is not 
inadvertently used, and the appropriate personnel notified so that a recalibration can be 
performed, or a substitute piece of equipment can be obtained. 

Equipment that fails calibration or becomes inoperable during use will be removed from 
service and either segregated to prevent inadvertent use, or tagged to indicate it is out of 
calibration. Such equipment will be repaired and satisfactorily recalibrated. Equipment that 
cannot be repaired will be replaced. 

Results of activities performed using equipment that has failed recalibration will be 
evaluated. If the activity results are adversely affected, the results of the evaluation will be 
documented and the task manager and QA/QC reviewer will be notified. 

3.7.2 Laboratory Calibration Procedures (B.7.2) 
Laboratory calibration procedures are specified in Table A-2. All calibrations, at a minimum, 
are at the following level of effort: 

• Initial calibration for all methods will include, at a minimum, three-point calibration 
before a run. 

• Continuing calibration for all methods will include a mid-range calibration standard 
after every tenth sample or every 12 hours. 
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3.8 Data Acquisition Requirements (Nondirect Measurements) 
(B.8) 

Previously collected data and other information will be used to assist with assessing the 
nature and extent of contamination, fate and transport of contamination, and risks to human 
health and the environment from the contamination from Halaco’s operations. These data 
and other information will also be used to help identify the feasible remedial options to 
address unacceptable risk to human health and the environment from the contamination 
from Halaco’s operations and dispose investigation derived waste (IDW). 

The previously collected data and other information are summarized in Section A.2.3. Only 
data from the following recent site-specific studies conducted by EPA will be used for risk 
assessment purposes, because those data have undergone data validation and are of known 
quality: 2006 Halaco Integrated Assessment (Weston, 2007) and 2007 Halaco Smelter 
Sampling (Team 9, 2008). The previously collected data and other information summarized 
in Section A.2.3 were evaluated in EPA’s Plan for Additional Sampling and Analysis Activities, 
Halaco Superfund Site Remediation Investigation (EPA, 2009). This plan was prepared to 
evaluate previously collected data and other information, perform a “data gap” analysis to 
assess the additional data needed to complete an RI, and recommend additional data to be 
collected to complete an RI. 

3.9 Data Management (B.9) 
All data for all parameters will undergo two levels of review and validation: 1) at the 
laboratory, and 2) outside the laboratory as described in Section D. For this project, it is 
anticipated that samples will be submitted to the Region IX laboratory and/or designated 
CLP laboratories and contract laboratories, and that validated data will be provided to 
CH2M HILL. Following receipt of validated data, it will be input into the database to 
facilitate database inquires and report preparation. The data will be stored in the databases 
with all laboratory qualifiers included. Established data queries and formats developed 
during the previous work assignments will be adapted for incorporation of laboratory data 
from files, provided by EPA’s QAO, to files compatible with the project database. The 
database will be maintained in a manner that is compatible with, and provided to EPA, or 
others, at EPA’s request. Major components for complete data management will be as 
follows: 

• Data Conversion/Manipulation/Review. Reports of sample-quality data from sampling 
are received from the QAO in hardcopy or electronic format. These data must be 
converted, input, reviewed, and QC checked. 

In addition, available data from other sources may be incorporated into the database. 
These data will need to be manually input, output, reviewed, QC checked, then 
uploaded into the database. 

• Preparation of Tables. Data tables will be prepared following receipt of validated data 
from the QAO following each sample event of the work assignment Queries will be 
created for the database to generate updated tables. These tables will be used by the 
project team for the tasks described above. 
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• Database Documentation. An update of the database and complete documentation will 
be performed as needed. The commands, file names, and general operating procedures 
for all the data queries will be documented as directed by the EPA TOPO. This 
documentation will be provided to EPA and transferred to others at EPA’s request. 
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SECTION 4 

Assessment Oversight (C) 

4.1 Assessment and Response Actions (C.1) 
The review team and the PM will monitor the performance of the QA procedures. If 
problems arise and the TOPO directs the PM, the review team will conduct field audits, 
currently not scheduled or included in the SOW. Audits may be scheduled to evaluate 1) the 
execution of sample identification, COC procedures, field notebooks, sampling procedures, 
and field measurements; 2) whether trained personnel staffed the sample event; 3) whether 
equipment was in proper working order (i.e., calibration); 4) the availability of proper 
sampling equipment; 5) whether appropriate sample containers, sample preservatives, and 
techniques were used; 6) whether sample packaging and shipment were appropriate; and 
7) whether QC samples were properly collected. At a minimum, one unannounced 
assessment of 5, 6, or 7 will be implemented once per year. 

The analyses are expected to be performed by the EPA Regional Laboratory, EPA CLP 
laboratories, and EPA contract laboratories as described in section B.4. The distribution of 
analyses may change at the time of analyses depending on implementation of additional 
procedures at the Regional laboratory as well as capacity. The quality assurance of the 
Regional laboratory is managed by the EPA QAO. Laboratories subcontracted to CH2M 
HILL, if any, will be selected based on prior performance on Regional Superfund projects. 
Additionally, on-site audits or performance evaluation samples will be administered by the 
project QAM, as necessary. 

Audits will be followed up with an audit report prepared by the reviewer. The auditor will 
also debrief the laboratory or the field team at the end of the audit and request that the 
laboratory or field team comply with the corrective action request. 

4.1.1 Reporting and Resolution of Issues (C.1.1) 
If QC audits result in detection of unacceptable conditions or data, the PM will be 
responsible for developing and initiating corrective action. The TOPO will be notified if 
nonconformance is of program significance or requires special expertise not normally 
available to the project team. In such cases, the remedial project manager (RPM) will decide 
whether any corrective action should be pursued. Corrective action may include the 
following: 

• Reanalyzing samples if holding time criteria permit 
• Resampling and analyzing 
• Evaluating and amending sampling and analytical procedures 
• Accepting data acknowledging a level of uncertainty 
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4.2 Reports to Management (C.2) 
The PM or TOPO may request that a QA report be made to the TOPO on the performance of 
sample collection and data quality. The report will include the following: 

• Assessment of measurement data accuracy, precision, and completeness 
• Results of performance audits 
• Results of systems audits 
• Significant QA problems and recommended solutions 

Monthly progress reports will summarize overall project activities and any problems 
encountered. QA reports generated on sample collection and data quality will focus on 
specific problems encountered and solutions implemented. Alternatively, in lieu of a 
separate QA report, sampling and field measurement data quality information may be 
summarized and included in the final reports summarizing field activities (e.g., well 
installation or aquifer testing technical memoranda). The objectives, activities performed, 
overall results, sampling, and field measurement data quality information of the project will 
be summarized and included in the final field activities’ reports along with any QA reports. 
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SECTION 5 

Data Validation and Usability (D) 

5.1 Data Review, Validation, and Verification Requirements 
(D.1) 

All data for all parameters will undergo two levels of review and validation: 1) at the 
laboratory, and 2) outside the laboratory by the EPA Quality Assurance Management 
Section or their designee. Data will be reviewed outside the laboratory at the following level 
of effort: 

• Ninety-percent of the sample analytical batches will be reviewed for all the 
analytical parameters, detections and nondetections, at Tier 2, per the regional 
EPA QAO guidance. For CLP analyses this corresponds to Level 1B. Also, 10 
percent of the analytical batches will be reviewed at Tier 3 for all parameters, 
detections and nondetections. The analytical batches selected for Tier 3 review 
will be selected at random, unless a new laboratory is performing the analyses. 
In this instance, the first analytical batch should undergo the Tier 3 review as a 
proactive measure. Additionally critical sample locations (e.g. locations 
“downgradient” from the site) will be selected and also added to the percentage 
of Tier 3 data validation in order to ensure that key conclusions and/or 
recommendations are specifically supported by data of known quality. 

• Tier 2 review has been selected to provide for review of all the QA/QC summary forms 
in accordance with EPA CLP National Functional Guidelines for Inorganic/Organic 
Data review. This is to include all calibrations and internal standards and flagging of the 
individual results, as opposed to review of a subset of the QC data as is the case for 
Tier 1A review. This Tier 2 corresponds to CLP tier 1B review level. Tier 2 (CLP Tier 1B) 
economizes the lab data review compared to Tier 3 by limiting the review to QC 
summary data as opposed to raw data checks. Review of QC summary data that 
includes all QC parameters provides for the needed comprehensive coverage for this 
remedial investigation. The review will compare QC summary data to acceptable limits 
and will qualify the individual associated data points per guidelines. The review will 
also compare detects in blanks to associated samples and qualify/modify sample 
concentrations per guidelines. 

The above level of effort is based on the objectives of this project and deal with quantitative 
evaluation of samples at trace levels for all analytes. The full database needs consistent 
flags/qualifiers for comparable and reproducible data. The above level of effort should 
accomplish that. These levels of effort are appropriate because data are compared to 
regulatory limits, used for risk assessments and quantitative comparisons to establish trends 
at trace levels. Quantitative use at trace levels applies to all analytes, not just a subset of the 
target analytes. All analytes are contaminants of concern, even though, for example, arsenic 
may be detected more often than the other analytes. Establishing the validity of nondetect 
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results is as important as the detected results for the remedial investigation, thus both 
detections and nondetect results will be reviewed. 

5.2 Validation and Verification Methods (D.2) 
Initial data reduction, validation, and reporting at the laboratory will be performed as 
described in the laboratory standard operating procedures. 

Independent data validation by EPA or their designee will follow EPA Contract Laboratory 
Program National Functional Guidelines for Inorganic/Organic Data Review (EPA, February 
1994,1999, 2001, 2004, 2008) and the regional guidance as described above. 

5.3 Reconciliation with Data Quality Objectives (D.3) 
Results obtained from the project will be reconciled with the requirements specified in 
Table A-2 of this QAPP.  

This assessment will evaluate results of the QA/QC activities associated with 
environmental data collection throughout all aspects of the remedial investigation (RI); this 
will include QA/QC for the field, laboratory and outside laboratory data validation. Trend 
analysis will be implemented where applicable. This will be carried out to evaluate the QC 
information to see if there are any discernable trends or patterns in the data that might go 
unnoticed using purely numerical methods. The visual display (i.e., trend charts) may also 
be used for identifying potential systematic biases, or issues regarding precision and 
accuracy in QC samples identified in Section 3.5.1 of this QAPP, .e.g., field duplicates, 
MS/MSDs, and field blanks. 

For field duplicates, the duplicate sample results will be evaluated in terms of relative 
percent deviation (RPD) as defined below. An advisory limit of 30% for water and 50 % for 
soil will be used to assess agreement of duplicate results. The RPD is a function of the 
sample matrix as well as field and lab precision. Heterogeneity of the analytes in the sample 
matrix will depend on the medium (greater for soil than water) as well as analyte (greater 
for metals and semivolatiles). Samples results close to laboratory detection limits will also 
show poorer precision, poorer agreement i.e. larger RPD. Project action levels relative to 
duplicate sample concentrations will also be taken into consideration in evaluating 
duplicate sample results, charts may be used as needed.  

Assessment of data for precision, accuracy, and completeness will be per the following 
quantitative definitions. 

Precision 
If calculated from duplicate measurements: 

RPD = 
(C C ) x 100%
(C  +  C ) / 2

1 2

1 2

−
 



SECTION 5: DATA VALIDATION AND USABILITY (SECTION D) 

SAC/385135/092600015 (HALACO_RI_QAPP_FINAL.DOC) 5-3 

RPD = relative percent difference 
C1 = larger of the two observed values 
C2 = larger of the two observed values 

If calculated from three or more replicates, use relative standard (RSD) rather than relative 
percent difference (RPD): 

RSD = (s / y) x 100% 

RSD = relative standard deviation 
s = standard deviation 

y  = mean of replicate analyses 

Standard deviation, s, is defined as follows: 

S = 

( )yi y
n

−

−=
∑

2

1i 1

n

 
 

s = standard deviation 
yi = measured value of the ith replicate 

y  = mean of replicate analyses 
n = number of replicates 

Accuracy  
For measurements where matrix spikes are used: 

%R = 100% x 
S U

Csa

−







  

%R = percent recovery 
S = measured concentration in spiked aliquot 
U = measured concentration in unspiked aliquot 
Csa = actual concentration of spike added 

For situations where a standard reference material (SRM) is used instead of or in addition to 
matrix spikes: 

%R = 100% x 
C
C

m

sm









  

 
%R = percent recovery 
Cm = measured concentration of SRM 
Csm = actual concentration of SRM 



SECTION 5: DATA VALIDATION AND USABILITY (SECTION D) 

5-4 SAC/385135/092600015 (HALACO_RI_QAPP_FINAL.DOC) 

Completeness (Statistical) 
Defined as follows for all measurements: 

%C = 100% x 
V
T








  

%C = percent completeness 
V = number of measurements judged valid 
T = total number of measurements 

Representativeness 
Representativeness is a measure of how closely the results reflect the actual concentration or 
distribution of the chemical compounds in the matrix samples. Sampling plan design, 
sampling techniques, and sample-handling protocols (e.g., for storage, preservation, and 
transportation) have been developed, and are discussed in previous sections of this 
document. The proposed documentation will be reviewed to establish that protocols have 
been followed, that the number and location of samples are per plans, and that sample 
identification and integrity have been ensured. 
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TABLE A-1.1

Data Needs and Uses
Metals for Water, Soil, Sediment, and Air
Halaco Site Remedial Investigation

Human Health Criteria

Drinking Water (ug/L)

Analyte Date Use Data Users
EPA RSL 
Tapwater Cal MCL EPA MCL EPA RSL CHHSL EPA RSL CHHSL

Fresh-
water Ref Marine Ref Plants Ref

Soil 
Invertebrates Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref

Aluminum Nature Hydro- 37000 n 200 200 77000 n 30 5.2 n -- 87 1 -- 2 a 50 c -- -- -- 25000 t
Antimony and geologists 15 n 6 6 31 n -- NA n -- 30 -- b 78 d -- -- 0.27 d 3 t
Arsenic Extent 0.045 c 10 10 0.39 c 0.07 0.00057 c -- 150 36 a 18 e 60 f 43 e 46 e 9.79 u
Barium Regulatory 7300 n 1000 2000 15000 n 5200 0.52 n -- 4 -- b 500 c 330 g -- 2000 g --
Beryllium Fate Specialists 73 n 4 4 160 n 150 0.001 c -- 0.66 -- b 10 c 40 h -- 21 h --
Cadmium and 18 n 5 5 70 n 1.7 0.0014 c -- 0.25 8.8 a 32 i 140 i 0.77 i 0.36 i 0.99 u
Calcium Transport Risk -- -- -- -- -- -- -- 116000 -- b -- -- -- -- --
Chromium Assessors -- 50 100 39 c 17 0.000029 c -- -- -- 1 c 0.4 f -- -- 4.34 u

Cr +3 Regulatory -- -- -- -- -- -- -- 74 -- a -- -- 26 j 34 j --
Cr +6 Comparison -- -- -- -- -- -- -- 11 50 a -- -- -- 81 j --

Cobalt 11 n -- -- 23 n 660 0.00027 c -- 23 -- b 13 k -- 120 k 230 k 50 t
Copper Risk 1500 n 1300 1300 3100 n 3000 -- -- 9 3.1 a 70 l 80 l 28 l 49 l 31.6 u
Iron Assessment 26000 n -- -- 55000 n -- -- -- 1000 -- a -- -- -- -- 20000 t
Lead -- 15 15 400 n 150 -- -- 2.5 8.1 a 120 m 1700 m 11 m 56 m 35.8 u
Magnesium -- -- -- -- -- -- -- 82000 -- b -- -- -- -- --
Manganese 880 n -- -- 1800 n 0.052 n -- 120 -- b 220 n 450 n 4300 n 4000 n 460 t
Mercury 0.63 n 2 2 6.7 n 18 0.31 n 0.094 0.77 0.94 a 0.3 c 0.1 f -- -- 0.18 u
Nickel 730 n 100 1600 n 1600 0.01 c -- 52 8.2 a 38 o 280 o 210 o 130 o 22.7 u
Potassium -- -- -- -- -- -- -- 53000 -- b -- -- -- -- --
Selenium 180 n 50 50 390 n 380 -- -- 50 1 71 1 a 0.52 p 4.1 p 1.2 p 0.63 p --
Silver 180 n -- -- 390 n 380 -- -- 0.36 -- b 560 q -- 4.2 q 14 q 0.5 t
Sodium -- -- -- -- -- -- -- 680000 -- b -- -- -- -- --
Thallium 2.4 n 2 2 5.1 n 5 -- -- 12 -- b 1 c -- -- -- --
Vanadium 180 n -- -- 390 n 530 -- -- 20 -- b 2 c -- 7.8 r 280 r --
Zinc 11000 n -- -- 23000 n 23000 -- -- 120 81 a 160 s 120 s 46 s 79 s 121 u
Cyanide 730 n 150 200 1600 n -- -- -- 5.2 1 a -- -- -- -- --

Analyte List / Detection Limits: Human Notes: Ecological Notes: Ecological References:
1 - Soil and air screening levels based on residential land use. 1 - total concentration a - USEPA 2006a i - USEPA 2005e q - USEPA 2006b
2 - c = cancer 2 - no data b - Suter and Tsao 1996 j - USEPA 2008 r - USEPA 2005h
3 - nc = noncancer c - Efroymson et al. 1997a k - USEPA 2005f s - USEPA 2007g

d - USEPA 2005a l - USEPA 2007a t - Buchmann 2008
e - USEPA 2005d m - USEPA 2005g
f - Efroymson et al. 1997b n - USEPA 2007b
g - USEPA 2005b o - USEPA 2007c v - USEPA 2007e
h - USEPA 2005c p - USEPA 2007f w - USEPA 2007d

Ecological Criteria

Sediment 
(mg/kg)Soil (mg/kg) Air (ug/m3)

u - MacDonald et 
al. 2000

ILM05.4 Metals and Cyanide Target 
Analyte List (TAL) and corresponding 
Contract Required Quantitation Limits 
(CRQLs)

Surface Water (ug/L) Soil (mg/kg)
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TABLE A-1.1

Data Needs and Uses
Metals for Water, Soil, Sediment, and Air
Halaco Site Remedial Investigation

  

Analyte
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium
Chromium 

Cr +3
Cr +6

Cobalt 
Copper 
Iron
Lead 
Magnesium
Manganese 
Mercury 
Nickel 
Potassium
Selenium 
Silver 
Sodium
Thallium 
Vanadium
Zinc 
Cyanide 

Analyte List / Detection Limits:
ILM05.4 Metals and Cyanide Target 
Analyte List (TAL) and corresponding 
Contract Required Quantitation Limits 
(CRQLs)

Lowest Criteria for Water and Soil  ILM05.4 CRQLs
 Meet or Exceed CRQLs for 

Water and Soil

Human Criteria Ecological Criteria Combined Criteria ICP-AES ICP-MS ICP-AES ICP-AES ICP-MS ICP-AES

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Water 
(ug/L)

Soil 
(mg/kg)

200 30 87 50 87 30 200 -- 20 NO -- yes
6 31 30 0.27 6 0.27 60 2 6 NO yes NO

0.045 0.07 36 9.79 0.045 0.07 10 1 1 NO NO NO
1000 5200 4 330 4 330 200 10 20 NO NO yes

4 150 0.66 10 0.66 10 5 1 0.5 NO NO yes
5 1.7 0.25 0.36 0.25 0.36 5 1 0.5 NO NO NO
-- -- 116000 -- 116000 -- 5000 -- 500 yes -- yes
50 17 -- 0.4 50 0.4 10 2 1 yes yes NO
-- -- 74 26 74 26
-- -- 11 81 11 81
11 23 23 13 11 13 50 1 5 NO yes yes

1300 3000 3.1 28 3.1 28 25 2 2.5 NO yes yes
26000 55000 1000 20000 1000 20000 100 -- 10 yes -- yes

15 150 2.5 11 2.5 11 10 1 1 NO yes yes
-- -- 82000 -- 82000 -- 5000 -- 500 yes -- yes

880 1800 120 220 120 220 15 1 1.5 yes yes yes
0.63 6.7 0.77 0.1 0.63 0.1 0.2 -- 0.1 yes -- yes
100 1600 8.2 22.7 8.2 22.7 40 1 4 NO yes yes
-- -- 53000 -- 53000 -- 5000 -- 500 yes -- yes
50 380 50 0.52 50 0.52 35 5 3.5 yes yes NO
180 380 0.36 0.5 0.36 0.5 10 1 1 NO NO NO
-- -- 680000 -- 680000 -- 5000 -- 500 yes -- yes
2 5 12 1 2 1 25 1 2.5 NO yes NO

180 390 20 2 20 2 50 5 5 NO yes NO
11000 23000 81 46 81 46 60 2 6 yes yes yes
150 1600 1 -- 1 -- 10 -- 2.5 NO -- yes
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TABLE A-1.2
Data Needs and Uses
VOCs for Water, Soil, Sediment, and Soil Gas
Halaco Site Remedial Investigation

Human Health Criteria

Drinking Water (ug/L)
Soil Gas 
(ug/m3)

COMPOUND Date Use Data Users EPA MCL Cal MCL
EPA RSL 
Tapwater EPA RSL

* CHHSL 
Shallow 
Soil Gas

Fresh-
water Marine Ref Plants Ref

Soil 
Inver-

tebrates Ref Birds Ref
Mam-
mals Ref

Benthic 
Invert. Ref

Dichlorodifluoromethane Nature Hydro- -- -- 390 n 1.1 c -- -- -- -- -- -- 38.5 t --
Chloromethane and geologists -- -- 1.8 c 1.7 c -- -- -- -- -- -- --
Vinyl chloride Extent 2 0.5 0.016 c 0.06 c 13.3 -- -- -- -- -- 0.646 t --
Bromomethane Regulatory -- -- 8.7 n 7.9 n -- -- -- -- -- -- --
Chloroethane Fate Specialists -- -- -- -- -- -- -- -- -- -- --
Trichlorofluoromethane and 150 1300 n 800 n -- -- -- -- -- -- 16.4 t --
1,1-Dichloroethene Transport Risk 7 6 2.4 c 3.4 c -- 25 -- b -- -- -- 8.28 t --
1,1,2-Trichloro-1,2,2-trifluoroethane Assessors 1200 59000 n 43000 ns -- -- -- -- -- -- --
Acetone Regulatory -- -- 22000 n 61000 n -- 1500 -- b -- -- -- 2.5 t --
Carbon disulfide Comparison -- -- 1000 n 670 ns -- 0.92 -- b -- -- -- 0.0941 t --
Methyl acetate -- -- 37000 n 78000 ns -- -- -- -- -- -- --
Methylene chloride Risk 5 -- 4.8 c 11 c -- 2200 -- b -- -- -- 4.05 t --
trans-1,2-Dichloroethene Assessment 100 10 110 n 110 n 31900 -- -- -- -- -- --
Methyl tert-butyl ether 13 12 c 39 c 4000 -- -- -- -- -- --
1,1-Dichloroethane 5 2.4 c 3.4 c -- 47 -- b -- -- -- 20.1 t --
cis-1,2-Dichloroethene 70 6 370 n 780 n 15900 590 -- b -- -- -- --
2-Butanone -- -- 7100 n 28000 ns -- 14000 -- b -- -- -- --
Bromochloromethane -- -- -- -- -- -- -- -- -- -- --
Chloroform -- -- 0.19 c 0.3 c -- 28 -- b -- -- -- 1.19 t --
1,1,1-Trichloroethane 200 200 9100 n 0.009 ns 991000 11 -- b -- -- -- 29.8 t --
Cyclohexane -- -- 13000 n 7200 ns -- -- -- -- -- -- --
Carbon tetrachloride 5 0.5 0.2 c 0.25 c 36.2 9.8 -- b -- 1000 f -- 2.98 t --
Benzene 5 1 0.41 c 1.1 c 25.1 130 -- b -- -- -- 0.255 t --
1,2-Dichloroethane -- -- 0.15 c 0.45 c 49.6 910 -- b -- -- -- 21.2 t --
1,4-Dioxane -- -- 6.1 c 44 c -- -- -- -- -- -- 2.05 t --
Trichloroethene 5 5 1.7 c 2.8 c -- 47 -- b -- -- -- 12.4 t --
Methylcyclohexane -- -- -- -- -- -- -- -- -- -- --
1,2-Dichloropropane 5 -- 0.39 c 0.93 c -- -- -- -- -- -- --
Bromodichloromethane -- -- 1.1 c 10 c -- -- -- -- -- -- 0.54 t --
cis-1,3-Dichloropropene -- -- 0.43 c 1.7 c -- 0.055 -- b -- -- -- 0.398 t --
4-Methyl-2-pentanone -- -- 2000 n 5300 ns -- 170 -- b -- -- -- --
Toluene 1000 150 2300 n 5000 ns 135000 9.8 -- b 200 c -- -- 5.45 t --
trans-1,3-Dichloropropene -- -- 0.43 c 1.7 c -- -- -- -- -- -- --
1,1,2-Trichloroethane 5 5 0.24 c 1.1 c -- 1200 -- b -- -- -- 28.6 t --
Tetrachloroethene 5 5 0.11 c 0.57 c 180 98 -- b -- -- -- 9.92 t --
2-Hexanone -- -- -- -- -- 99 -- b -- -- -- --
Dibromochloromethane -- -- 0.8 c 5.8 c -- -- -- -- -- -- 2.05 t --
1,2-Dibromoethane 0.05 -- 0.0065 c 0.034 c -- -- -- -- -- -- --
Chlorobenzene 100 -- 91 n 310 n -- 64 -- b -- 40 t -- 13 t --
Ethylbenzene 700 300 1.5 c 5.7 c -- 7.3 -- b -- -- -- 5.16 t --
o-Xylene -- -- 1400 n 5300 ns 315000 13 -- b -- -- -- --
m,p-Xylene 10000 1750 200 n 600 ns 320000 1.8 -- b -- -- -- --
Styrene 100 100 1600 n 6500 ns -- -- -- 300 c -- -- 4.69 t --
Bromoform -- -- 8.5 c 61 c -- -- -- -- -- -- 15.9 t --

Ecological Criteria

Soil (mg/kg) Surface Water (ug/L) Soil (mg/kg)
Sediment 
(mg/kg)
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TABLE A-1.2
Data Needs and Uses
VOCs for Water, Soil, Sediment, and Soil Gas
Halaco Site Remedial Investigation

Human Health Criteria

Drinking Water (ug/L)
Soil Gas 
(ug/m3)

COMPOUND Date Use Data Users EPA MCL Cal MCL
EPA RSL 
Tapwater EPA RSL

* CHHSL 
Shallow 
Soil Gas

Fresh-
water Marine Ref Plants Ref

Soil 
Inver-

tebrates Ref Birds Ref
Mam-
mals Ref

Benthic 
Invert. Ref

Ecological Criteria

Soil (mg/kg) Surface Water (ug/L) Soil (mg/kg)
Sediment 
(mg/kg)

Isopropylbenzene -- -- 680 n 2200 ns -- -- -- -- -- -- --
1,1,2,2-Tetrachloroethane -- 1 0.067 c 0.59 c -- 610 -- b -- -- -- 0.127 t --
1,3-Dichlorobenzene -- -- -- -- -- 71 -- b -- -- -- 37.7 t --
1,4-Dichlorobenzene 75 5 0.43 c 2.6 c -- 15 -- b -- 20 t -- 0.546 t --
1,2-Dichlorobenzene 600 600 370 n 2000 ns -- 14 -- b -- -- -- 2.96 t --
1,2-Dibromo-3-chloropropane 0.2 -- 0.00032 c 0.0056 c -- -- -- -- -- -- --
1,2,4-Trichlorobenzene 70 5 8.2 n 87 n -- 110 -- b -- 20 t -- 11.1 t --
1,2,3-Trichlorobenzene -- -- -- -- -- -- -- -- 20 t -- 11.1 t --

Analyte List / Detection Limits: Human Notes: Ecological Notes: Ecological References:
1 - total concentration a - USEPA 2006a i - USEPA 2005e q - USEPA 2006b
2 - no data b - Suter and Tsao 1996 j - USEPA 2008 r - USEPA 2005h

2 - Soil and air screening levels based on residential land use. c - Efroymson et al. 1997a k - USEPA 2005f s - USEPA 2007g
3 - c = cancer d - USEPA 2005a l - USEPA 2007a t - Buchmann 2008
4 - nc = noncancer e - USEPA 2005d m - USEPA 2005g

f - Efroymson et al. 1997b n - USEPA 2007b
g - USEPA 2005b o - USEPA 2007c v - USEPA 2007e
h - USEPA 2005c p - USEPA 2007f w - USEPA 2007d

SOM01.2 Volatile Target Compound List 
(TCL) and corresponding Contract 
Required Quantitation Limits (CRQLs) 

u - MacDonald et 
al. 2000

3 - Total PCBs used as 
a surrogate

1 - * Based on soil gas data collected < 5 feet below building 
foundation or at the ground surface.
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TABLE A-1.2
Data Needs and Uses
VOCs for Water, Soil, Sediment, and Soil Gas
Halaco Site Remedial Investigation

  

COMPOUND
Dichlorodifluoromethane
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
1,1,2-Trichloro-1,2,2-trifluoroethane
Acetone
Carbon disulfide
Methyl acetate
Methylene chloride
trans-1,2-Dichloroethene
Methyl tert-butyl ether
1,1-Dichloroethane
cis-1,2-Dichloroethene
2-Butanone
Bromochloromethane
Chloroform
1,1,1-Trichloroethane
Cyclohexane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
1,4-Dioxane
Trichloroethene
Methylcyclohexane
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
o-Xylene
m,p-Xylene
Styrene
Bromoform

Lowest Criteria for Water and Soil SOM01.2 CRQLs for Water and Soil

Human Criteria Ecological Criteria Combined Criteria
Trace 
Water

Trace 
Water

Low 
Water Low Soil Med. Soil

Trace 
Water

Trace 
Water

Low 
Water Low Soil Med. Soil

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(ug/kg)

by SIM 
(ug/L) (ug/L) (ug/L) (ug/kg) (ug/kg)

by SIM 
(ug/L) (ug/L) (ug/L) (ug/kg) (ug/kg)

390 1.1 -- 38.5 390 1100 -- 0.5 5 5 250 -- yes yes yes yes
1.8 1.7 -- -- 1.8 1700 -- 0.5 5 5 250 -- yes NO yes yes

0.016 0.06 -- 0.646 0.016 60 -- 0.5 5 5 250 -- NO NO yes NO
8.7 7.9 -- -- 8.7 7900 -- 0.5 5 5 250 -- yes yes yes yes

-- -- -- -- -- -- -- 0.5 5 5 250 -- yes yes yes yes
150 800 -- 16.4 150 16400 -- 0.5 5 5 250 -- yes yes yes yes
2.4 3.4 25 8.28 2.4 3400 -- 0.5 5 5 250 -- yes NO yes yes

1200 43000 -- -- 1200 43000000 -- 0.5 5 5 250 -- yes yes yes yes
22000 61000 1500 2.5 1500 2500 -- 5 10 10 500 -- yes yes yes yes

1000 670 0.92 0.0941 0.92 94.1 -- 0.5 5 5 250 -- yes NO yes NO
37000 78000 -- -- 37000 78000000 -- 0.5 5 5 250 -- yes yes yes yes

4.8 11 2200 4.05 4.8 4050 -- 0.5 5 5 250 -- yes NO yes yes
10 110 -- -- 10 110000 -- 0.5 5 5 250 -- yes yes yes yes
12 39 -- -- 12 39000 -- 0.5 5 5 250 -- yes yes yes yes

2.4 3.4 47 20.1 2.4 3400 -- 0.5 5 5 250 -- yes NO yes yes
6 780 590 -- 6 780000 -- 0.5 5 5 250 -- yes yes yes yes

7100 28000 14000 -- 7100 28000000 -- 5 10 10 500 -- yes yes yes yes
-- -- -- -- -- -- -- 0.5 5 5 250 -- yes yes yes yes
0.19 0.3 28 1.19 0.19 300 -- 0.5 5 5 250 -- NO NO yes yes
200 0.009 11 29.8 11 9 -- 0.5 5 5 250 -- yes yes yes NO

13000 7200 -- -- 13000 7200000 -- 0.5 5 5 250 -- yes yes yes yes
0.2 0.25 9.8 2.98 0.2 250 -- 0.5 5 5 250 -- NO NO yes yes

0.41 1.1 130 0.255 0.41 255 -- 0.5 5 5 250 -- NO NO yes yes
0.15 0.45 910 21.2 0.15 450 -- 0.5 5 5 250 -- NO NO yes yes

6.1 44 -- 2.05 6.1 2050 -- -- 100 100 5000 -- NO NO yes NO
1.7 2.8 47 12.4 1.7 2800 -- 0.5 5 5 250 -- yes NO yes yes

-- -- -- -- -- -- -- 0.5 5 5 250 -- yes yes yes yes
0.39 0.93 -- -- 0.39 930 -- 0.5 5 5 250 -- NO NO yes yes

1.1 10 -- 0.54 1.1 540 -- 0.5 5 5 250 -- yes NO yes yes
0.43 1.7 0.055 0.398 0.055 398 -- 0.5 5 5 250 -- NO NO yes yes

2000 5300 170 -- 170 5300000 -- 5 10 10 500 -- yes yes yes yes
150 5000 9.8 5.45 9.8 5450 -- 0.5 5 5 250 -- yes yes yes yes

0.43 1.7 -- -- 0.43 1700 -- 0.5 5 5 250 -- NO NO yes yes
0.24 1.1 1200 28.6 0.24 1100 -- 0.5 5 5 250 -- NO NO yes yes
0.11 0.57 98 9.92 0.11 570 -- 0.5 5 5 250 -- NO NO yes yes

-- -- 99 -- 99 -- -- 5 10 10 500 -- yes yes yes yes
0.8 5.8 -- 2.05 0.8 2050 -- 0.5 5 5 250 -- yes NO yes yes

0.0065 0.034 -- -- 0.0065 34 0.05 0.5 5 5 250 NO NO NO yes NO
91 310 64 13 64 13000 -- 0.5 5 5 250 -- yes yes yes yes

1.5 5.7 7.3 5.16 1.5 5160 -- 0.5 5 5 250 -- yes NO yes yes
1400 5300 13 -- 13 5300000 -- 0.5 5 5 250 -- yes yes yes yes

200 600 1.8 -- 1.8 600000 -- 0.5 5 5 250 -- yes NO yes yes
100 6500 -- 4.69 100 4690 -- 0.5 5 5 250 -- yes yes yes yes
8.5 61 -- 15.9 8.5 15900 -- 0.5 5 5 250 -- yes yes yes yes

 Meet or Exceed CRQLs for Water and Soil
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TABLE A-1.2
Data Needs and Uses
VOCs for Water, Soil, Sediment, and Soil Gas
Halaco Site Remedial Investigation

  

COMPOUND
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene

Analyte List / Detection Limits:
SOM01.2 Volatile Target Compound List 
(TCL) and corresponding Contract 
Required Quantitation Limits (CRQLs) 

Lowest Criteria for Water and Soil SOM01.2 CRQLs for Water and Soil

Human Criteria Ecological Criteria Combined Criteria
Trace 
Water

Trace 
Water

Low 
Water Low Soil Med. Soil

Trace 
Water

Trace 
Water

Low 
Water Low Soil Med. Soil

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(ug/kg)

by SIM 
(ug/L) (ug/L) (ug/L) (ug/kg) (ug/kg)

by SIM 
(ug/L) (ug/L) (ug/L) (ug/kg) (ug/kg)

 Meet or Exceed CRQLs for Water and Soil

680 2200 -- -- 680 2200000 -- 0.5 5 5 250 -- yes yes yes yes
0.067 0.59 610 0.127 0.067 127 -- 0.5 5 5 250 -- NO NO yes NO
-- -- 71 37.7 71 37700 -- 0.5 5 5 250 -- yes yes yes yes
0.43 2.6 15 0.546 0.43 546 -- 0.5 5 5 250 -- NO NO yes yes
370 2000 14 2.96 14 2960 -- 0.5 5 5 250 -- yes yes yes yes

0.00032 0.0056 -- -- 0.00032 5.6 0.05 0.5 5 5 250 NO NO NO yes NO
5 87 110 11.1 5 11100 -- 0.5 5 5 250 -- yes yes yes yes

-- -- -- 11.1 -- 11100 -- 0.5 5 5 250 -- yes yes yes yes
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TABLE A-1.3
Data Needs and Uses
SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Human Health Criteria

Drinking Water (ug/L)

Compound Date Use Data Users EPA MCL Cal MCL
Tap Water 

RSL EPA RSL CHHSL
Fresh-
water Marine Ref Plants Ref

Soil Inver-
tebrates Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref

Benzaldehyde Nature Hydro- 3700 n 7800 ns -- -- -- -- -- -- --
Phenol and geologists 11000 n 18000 n 110 -- b 70 c -- -- -- 0.048 t
Bis(2-chloroethyl) ether Extent 0.012 c 0.19 c -- -- -- -- -- -- --
2-Chlorophenol Regulatory 180 390 n -- -- -- -- -- -- --
2-Methylphenol Fate Specialists -- -- -- -- -- -- --
2,2'-Oxybis(1-choloropropane) and -- -- -- -- -- -- --
Acetophenone Transport Risk 3700 n 7800 ns -- -- -- -- -- -- --
4-Methylphenol Assessors -- -- -- -- -- -- --
N-Nitroso-di-n propylamine Regulatory 0.0096 c 0.069 c -- -- -- -- -- 0.544 t --
Hexachloroethane Comparison 4.8 c 35 c 12 -- b -- -- -- 0.596 t --
Nitrobenzene 3.4 n 31 n -- -- -- 40 t -- 1.31 t --
Isophorone Risk 71 c 510 c -- -- -- -- -- -- --
2-Nitrophenol Assessment -- -- -- -- -- 1.6 t --
2,4-Dimethylphenol 730 n 1200 n -- -- -- -- -- -- --
Bis(2-chloroethoxy) methane 110 n 180 n -- -- -- -- -- -- --
2,4-Dichlorophenol 110 n 180 n -- -- -- -- -- -- --
Naphthalene 0.14 c 3.9 c 12 -- b -- 29 w -- 100 w 0.176 u
4-Chloroaniline 1.2 c 9 c -- -- -- -- -- -- --
Hexachlorobutadiene 0.86 c 6.2 c -- -- -- -- -- 0.0398 t --
Caprolactam 18000 n 31000 n -- -- -- -- -- -- --
4-Chloro-3-methylphenol -- -- -- -- -- -- --
2-Methylnaphthalene 150 n 310 n -- -- -- -- -- -- --
Hexachlorocyclopentadiene 50 50 220 n 370 n -- -- -- -- -- -- --
2,4,6-Trichlorophenol 6.1 c 44 c -- -- -- 10 t -- 9.94 t --
2,4,5-Trichlorophenol 3700 n 6100 n -- -- 4 c 9 t -- 14.1 t --
1,1'-Biphenyl 1800 n 3900 ns 14 -- b 60 c -- -- -- --
2-Chloronaphthalene 2900 n 6300 ns -- -- -- -- -- -- --
2-Nitroaniline -- -- -- -- -- -- --
Dimethylphthalate 3700 n 7800 ns -- -- -- -- -- 734 t --
2,6-Dinitrotoluene 37 n 61 n -- -- -- -- -- 0.0328 t --
Acenaphthylene 2200 n 3400 n -- -- -- 29 w -- 100 w 0.00587 t
3-Nitroaniline 3.2 c 18 n -- -- -- -- -- -- --
Acenaphthene 2200 n 3400 n 23 -- b -- 29 w -- 100 w 0.00671 t
2,4-Dinitrophenol 73 n 120 n -- -- 20 c -- -- 0.0609 t --
4-Nitrophenol -- -- -- 7 t -- 5.12 t --
Dibenzofuran 3.7 -- b -- -- -- -- 5.1 t
2,4-Dinitrotoluene 73 n 120 n -- -- -- -- -- 1.28 t --
Diethylphthalate 29000 n 49000 n 210 -- b 100 c -- -- 24.8 t --
Fluorene 1500 n 2300 n 3.9 -- b -- 29 w -- 100 w 0.0774 u
4-Chlorophenyl-phenyl ether -- -- -- -- -- -- --
4-Nitroaniline 3.2 c 23 c -- -- -- -- -- -- --
4,6-Dinitro-2-methylphenol -- -- -- -- -- -- --
N-Nitrosodiphenylamine 14 c 99 c 210 -- b -- 20 t -- 0.545 t --
1,2,4,5-Tetrachlorobenzene 11 n 18 n -- -- -- 10 t -- -- --
4-Bromophenyl-phenylether -- -- -- -- -- -- --

Soil (mg/kg)

Ecological Criteria
Surface Water 

(ug/L) Soil (mg/kg)
Sediment 
(mg/kg)



Page 2 of 4

TABLE A-1.3
Data Needs and Uses
SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Human Health Criteria

Drinking Water (ug/L)

Compound Date Use Data Users EPA MCL Cal MCL
Tap Water 

RSL EPA RSL CHHSL
Fresh-
water Marine Ref Plants Ref

Soil Inver-
tebrates Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref

Soil (mg/kg)

Ecological Criteria
Surface Water 

(ug/L) Soil (mg/kg)
Sediment 
(mg/kg)

Hexachlorobenzene 1 1 0.042 c 0.3 c -- -- -- -- -- 0.199 t 0.02 t
Atrazine 3 1 0.29 2.1 c -- -- -- -- -- -- --
Pentachlorophenol 1 1 0.56 c 3 c 15 7.9 a 5 v 31 v 2.1 v 2.8 v --
Phenanthrene 11000 n 17000 n 6.3 -- b -- 29 w -- 100 w 0.204 u
Anthracene 11000 n 17000 n 0.73 -- b -- 29 w -- 100 w 0.0572 u
Carbazole -- -- -- -- -- -- --
Di-n-butylphthalate 35 -- b 200 c -- -- 150 t 0.11 t
Fluoranthene 1500 n 2300 n 6.16 -- b -- 18 w -- 1.1 w 0.423 u
Pyrene 1100 n 1700 n -- -- -- 18 w -- 1.1 w 0.195 u
Butylbenzylphthalate 35 c 260 c 19 -- b -- -- -- -- --
3,3'-dicholorobenzidine 0.15 1.1 c -- -- -- -- -- -- --
Benzo(a)anthracene 0.029 c 0.15 c 0.027 -- b -- 18 w -- 1.1 w 0.108 u
Chrysene 2.9 c 15 -- -- -- 18 w -- 1.1 w 0.166 u
Bis(2-ethylhexyl) phthalate 6 4 4.8 c 35 c 3 -- b -- -- -- 0.925 t 0.75 t
Di-n-octylphthalate 708 -- b -- -- -- 709 t --
Benzo(b) fluoranthene 0.029 c 0.15 c -- -- -- 18 w -- 1.1 w --
Benzo(k) fluoranthene 2.9 c 1.5 c -- -- -- 18 w -- 1.1 w 0.0272 t
Benzo(a) pyrene 0.2 0.2 0.0029 c 0.015 c 0.038 0.014 -- b -- 18 w -- 1.1 w 0.15 u
Indeno(1,2,3,-cd) pyrene 0.029 c 0.15 c -- -- -- 18 w -- 1.1 w 0.01732 t
Dibenzo(a,h) anthracene 0.0029 c 0.015 c -- -- -- 18 w -- 1.1 w 0.033 u
Benzo(g,h,i) perylene 1100 n 1700 n -- -- -- 18 w -- 1.1 w 0.17 t
2,3,4,6-Tetrachlorophenol 1100 n 1800 n -- -- -- -- -- 0.199 t --

Analyte List / Detection Limits: Human Notes: Ecological Notes: Ecological References:
1 - Soil and air screening levels based on residential land use. 1 - total concentration a - USEPA 2006a i - USEPA 2005e q - USEPA 2006b

2 - no data b - Suter and Tsao 1996 j - USEPA 2008 r - USEPA 2005h
c - Efroymson et al. 1997a k - USEPA 2005f s - USEPA 2007g
d - USEPA 2005a l - USEPA 2007a t - Buchmann 2008
e - USEPA 2005d m - USEPA 2005g
f - Efroymson et al. 1997b n - USEPA 2007b
g - USEPA 2005b o - USEPA 2007c v - USEPA 2007e

5 - c = cancer h - USEPA 2005c p - USEPA 2007f w - USEPA 2007d
6 - nc = noncancer

u - MacDonald et al. 
2000

SOM01.2 Semivolatile Target 
Compound List (TAL) and 
corresponding Contract Required 
Quantitation Limits (CRQLs)

2 - Used screening levels for anthracene as a surrogate for 
phenanthrene.
3 - Used screening levels for acenaphthene as a surrogate for 
acenaphthylene.
4 - Used screening levels for pyrene as a surrogate for 
benzo(g,h,i)perylene.
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TABLE A-1.3
Data Needs and Uses
SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

  

  

Compound
Benzaldehyde
Phenol 
Bis(2-chloroethyl) ether 
2-Chlorophenol 
2-Methylphenol
2,2'-Oxybis(1-choloropropane)
Acetophenone
4-Methylphenol
N-Nitroso-di-n propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol
Bis(2-chloroethoxy) methane 
2,4-Dichlorophenol 
Naphthalene 
4-Chloroaniline
Hexachlorobutadiene 
Caprolactam
4-Chloro-3-methylphenol
2-Methylnaphthalene 
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
1,1'-Biphenyl
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
2,6-Dinitrotoluene 
Acenaphthylene 
3-Nitroaniline
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran
2,4-Dinitrotoluene 
Diethylphthalate
Fluorene 
4-Chlorophenyl-phenyl ether 
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine 
1,2,4,5-Tetrachlorobenzene
4-Bromophenyl-phenylether

Lowest Criteria for Water and Soil

Human Criteria Ecological Criteria Combined Criteria

 
Water by 

SIM
Low 

Water 
Low Soil 
by SIM Low Soil Med. Soil

Low Water 
by SIM Low Water 

Low Soil 
by SIM Low Soil Med. Soil

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(ug/kg) (ug/L) (ug/L) (ug/kg) (ug/kg) (ug/kg) (ug/L) (ug/L) (ug/kg) (ug/kg) (ug/kg)

3700 7800 -- -- 3700 7800000 -- 5 -- 170 5,000 -- yes -- yes yes
11000 18000 110 0.048 110 48 -- 5 -- 170 5,000 -- yes -- NO NO
0.012 0.19 -- -- 0.012 190 -- 5 -- 170 5,000 -- NO -- yes NO
180 390 -- -- 180 390000 -- 5 -- 170 5,000 -- yes -- yes yes
-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO
-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO

3700 7800 -- -- 3700 7800000 -- 5 -- 170 5,000 -- yes -- yes yes
-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO

0.0096 0.069 -- 0.544 0.0096 69 -- 5 -- 170 5,000 -- NO -- NO NO
4.8 35 12 0.596 4.8 596 -- 5 -- 170 5,000 -- NO -- yes NO
3.4 31 -- 1.31 3.4 1310 -- 5 -- 170 5,000 -- NO -- yes NO
71 510 -- -- 71 510000 -- 5 -- 170 5,000 -- yes -- yes yes
-- -- -- 1.6 -- 1600 -- 5 -- 170 5,000 -- yes -- yes NO

730 1200 -- -- 730 1200000 -- 5 -- 170 5,000 -- yes -- yes yes
110 180 -- -- 110 180000 -- 5 -- 170 5,000 -- yes -- yes yes
110 180 -- -- 110 180000 -- 5 -- 170 5,000 -- yes -- yes yes
0.14 3.9 12 0.176 0.14 176 0.1 5 3.3 170 5,000 yes NO yes yes NO
1.2 9 -- -- 1.2 9000 -- 5 -- 170 5,000 -- NO -- yes yes

0.86 6.2 -- 0.0398 0.86 39.8 -- 5 -- 170 5,000 -- NO -- NO NO
18000 31000 -- -- 18000 31000000 -- 5 -- 170 5,000 -- yes -- yes yes

-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO
150 310 -- -- 150 310000 0.1 5 3.3 170 5,000 yes yes yes yes yes
50 370 -- -- 50 370000 -- 5 -- 170 5,000 -- yes -- yes yes
6.1 44 -- 9.94 6.1 9940 -- 5 -- 170 5,000 -- yes -- yes yes

3700 6100 -- 4 3700 4000 -- 5 -- 170 5,000 -- yes -- yes NO
1800 3900 14 60 14 60000 -- 5 -- 170 5,000 -- yes -- yes yes
2900 6300 -- -- 2900 6300000 -- 5 -- 170 5,000 -- yes -- yes yes

-- -- -- -- -- 0 -- 10 -- 330 10,000 -- yes -- NO NO
3700 7800 -- 734 3700 734000 -- 5 -- 170 5,000 -- yes -- yes yes

37 61 -- 0.0328 37 32.8 -- 5 -- 170 5,000 -- yes -- NO NO
2200 3400 -- 0.00587 2200 5.87 0.1 5 3.3 170 5,000 yes yes yes NO NO
3.2 18 -- -- 3.2 18000 -- 10 -- 330 10,000 -- NO -- yes yes

2200 3400 23 0.00671 23 6.71 0.1 5 3.3 170 5,000 yes yes yes NO NO
73 120 -- 0.0609 73 60.9 -- 10 -- 330 10,000 -- yes -- NO NO
-- -- -- 5.12 -- 5120 -- 10 -- 330 10,000 -- yes -- yes NO
-- -- 3.7 5.1 3.7 5100 -- 5 -- 170 5,000 -- NO -- yes yes
73 120 -- 1.28 73 1280 -- 5 -- 170 5,000 -- yes -- yes NO

29000 49000 210 24.8 210 24800 -- 5 -- 170 5,000 -- yes -- yes yes
1500 2300 3.9 0.0774 3.9 77.4 0.1 5 3.3 170 5,000 yes NO yes NO NO

-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO
3.2 23 -- -- 3.2 23000 -- 10 -- 330 10,000 -- NO -- yes yes
-- 0 -- -- -- 0 -- 10 -- 330 10,000 -- yes -- NO NO
14 99 210 0.545 14 545 -- 5 -- 170 5,000 -- yes -- yes NO
11 18 -- 10 11 10000 -- 5 -- 170 5,000 -- yes -- yes yes
-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO

SOM01.2 CRQLs for Water and Soil Meet or Exceed CRDLs for Water and Soil
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TABLE A-1.3
Data Needs and Uses
SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

  

  

Compound
Hexachlorobenzene 
Atrazine 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate
3,3'-dicholorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a) pyrene 
Indeno(1,2,3,-cd) pyrene 
Dibenzo(a,h) anthracene 
Benzo(g,h,i) perylene 
2,3,4,6-Tetrachlorophenol 

Analyte List / Detection Limits:
SOM01.2 Semivolatile Target 
Compound List (TAL) and 
corresponding Contract Required 
Quantitation Limits (CRQLs)

Lowest Criteria for Water and Soil

Human Criteria Ecological Criteria Combined Criteria

 
Water by 

SIM
Low 

Water 
Low Soil 
by SIM Low Soil Med. Soil

Low Water 
by SIM Low Water 

Low Soil 
by SIM Low Soil Med. Soil

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(ug/kg) (ug/L) (ug/L) (ug/kg) (ug/kg) (ug/kg) (ug/L) (ug/L) (ug/kg) (ug/kg) (ug/kg)

SOM01.2 CRQLs for Water and Soil Meet or Exceed CRDLs for Water and Soil

0.042 0.3 -- 0.02 0.042 20 -- 5 -- 170 5,000 -- NO -- NO NO
0.29 2.1 -- -- 0.29 2100 -- 5 -- 170 5,000 -- NO -- yes NO
0.56 3 7.9 2.1 0.56 2100 0.2 10 6.7 330 10,000 yes NO yes yes NO

11000 17000 6.3 0.204 6.3 204 0.1 5 3.3 170 5,000 yes yes yes yes NO
11000 17000 0.73 0.0572 0.73 57.2 0.1 5 3.3 170 5,000 yes NO yes NO NO

-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO
-- -- 35 0.11 35 110 -- 5 -- 170 5,000 -- yes -- NO NO

1500 2300 6.16 0.423 6.16 423 0.1 5 3.3 170 5,000 yes yes yes yes NO
1100 1700 -- 0.195 1100 195 0.1 5 3.3 170 5,000 yes yes yes yes NO

35 260 19 -- 19 260000 -- 5 -- 170 5,000 -- yes -- yes yes
0.15 1.1 -- -- 0.15 1100 -- 5 -- 170 5,000 -- NO -- yes NO

0.029 0.15 0.027 0.108 0.027 108 0.1 5 3.3 170 5,000 NO NO yes NO NO
2.9 15 -- 0.166 2.9 166 0.1 5 3.3 170 5,000 yes NO yes NO NO
4 35 3 0.75 3 750 -- 5 -- 170 5,000 -- NO -- yes NO
-- -- 708 709 708 709000 -- 5 -- 170 5,000 -- yes -- yes yes

0.029 0.15 -- 1.1 0.029 150 0.1 5 3.3 170 5,000 NO NO yes NO NO
2.9 1.5 -- 0.0272 2.9 27.2 0.1 5 3.3 170 5,000 yes NO yes NO NO

0.0029 0.015 0.014 0.15 0.0029 15 0.1 5 3.3 170 5,000 NO NO yes NO NO
0.029 0.15 -- 0.01732 0.029 17.32 0.1 5 3.3 170 5,000 NO NO yes NO NO

0.0029 0.015 -- 0.033 0.0029 15 0.1 5 3.3 170 5,000 NO NO yes NO NO
1100 1700 -- 0.17 1100 170 0.1 5 3.3 170 5,000 yes yes yes yes NO
1100 1800 -- 0.199 1100 199 -- 5 -- 170 5,000 -- yes -- yes NO
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TABLE A-1.4
Data Needs and Uses
PCBs for Soil and Sediment
Halaco Site Remedial Investigation

Human Health 
Criteria Ecological Criteria Lowest Criteria for Soil

SOM01.2 
CRQLs for Soil

Meet or Exceed 
CRQLs for Soil

Soil (mg/kg)
Human 
Criteria

Ecological 
Criteria

Combined 
Criteria Soil Soil 

Compound Date Use Data Users EPA RSL Plants Ref
Soil Inver-
tebrates Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref

Soil 
(mg/kg)

Soil/Sed 
(mg/kg)

Soil/Sed 
(ug/kg) (ug/kg) (ug/kg)

Aroclor-1016 Nature Hydro- 3.9 nc 40 c3 -- -- 0.00033 t3 0.0598 u3 3.9 0.00033 0.33 33 NO
Aroclor-1221 and geologists 0.17 c 40 c -- -- 0.00033 t 0.0598 u 0.17 0.00033 0.33 33 NO
Aroclor-1232 Extent 0.17 c 40 c -- -- 0.00033 t 0.0598 u 0.17 0.00033 0.33 33 NO
Aroclor-1242 Regulatory 0.22 c 40 c -- -- 0.00033 t 0.0598 u 0.22 0.00033 0.33 33 NO
Aroclor-1248 Fate Specialists 0.22 c 40 c -- -- 0.00033 t 0.0598 u 0.22 0.00033 0.33 33 NO
Aroclor-1254 and 0.22 c 40 c -- -- 0.00033 t 0.0598 u 0.22 0.00033 0.33 33 NO
Aroclor-1260 Transport Risk 0.22 c 40 c -- -- 0.00033 t 0.0598 u 0.22 0.00033 0.33 33 NO
Aroclor-1262 Assessors -- 40 c -- -- 0.00033 t 0.0598 u -- 0.00033 0.33 33 NO
Aroclor-1268 Regulatory -- 40 c -- -- 0.00033 t 0.0598 u -- 0.00033 0.33 33 NO

Comparison

Risk
Assessment

Analyte List / Detection Limits: Human Notes: Ecological Notes: Ecological References:
1 - c = cancer 1 - total concentration a - USEPA 2006a i - USEPA 2005e q - USEPA 2006b
2 - nc = noncancer 2 - no data b - Suter and Tsao 1996 j - USEPA 2008 r - USEPA 2005h

c - Efroymson et al. 1997a k - USEPA 2005f s - USEPA 2007g
d - USEPA 2005a l - USEPA 2007a t - Buchmann 2008
e - USEPA 2005d m - USEPA 2005g u - MacDonald et al. 2000
f - Efroymson et al. 1997b n - USEPA 2007b v - USEPA 2007e
g - USEPA 2005b o - USEPA 2007c w - USEPA 2007d
h - USEPA 2005c p - USEPA 2007f

Sediment 
(mg/kg)

SOM01.2 Pesticides/Aroclors Target 
Compound List (TCL) and 
corresponding Contract Required 
Quantitation Limits (CRQLs)

3 - Total PCBs 
used as a 
surrogate

Soil (mg/kg)
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Data Needs and Uses

Human Health 
Criteria Ecological Criteria Lowest Criteria for Soil

Soil (mg/kg)
Human 
Criteria

Ecological 
Criteria

Combined 
Criteria

Compound

WHO 
1998 
TEF

WHO 
2005 
TEF Date Use Data Users EPA RSL Plants Ref

Soil 
Invert. Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref Soil (mg/kg)

Soil/Sed 
(mg/kg)

Soil/Sed 
(mg/kg)

Chlorinated dibenzo-p-dioxins Nature Hydro-
2,3,7,8-TCDD 1 1 and geologists 0.0000045 c -- -- -- 0.000199 t 0.00085 t 0.0000045 0.000199 0.0000045
1,2,3,7,8-PeCDD4 1 1 Extent -- -- -- -- 0.000199 0.00085 -- 0.000199 0.000199
1,2,3,4,7,8-HxCDD 0.1 0.1 Regulatory -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,6,7,8-HxCDD 0.1 0.1 Fate Specialists -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,7,8,9-HxCDD 0.1 0.1 and -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,4,6,7,8-HpCDD 0.01 0.01 Transport Risk -- -- -- -- 0.0199 0.085 -- 0.0199 0.0199
OCDD 0.0001 0.0003 Assessors 0.015 c -- -- -- 0.663333 2.833333 0.015 0.663333333 0.015
Chlorinated dibenzofurans Regulatory
2,3,7,8-TCDF 0.1 0.1 Comparison 0.000037 c -- -- -- 0.00199 0.0085 0.000037 0.00199 0.000037
1,2,3,7,8-PeCDF 0.05 0.03 0.00012 c -- -- -- 0.006633 0.028333 0.00012 0.006633333 0.00012
2,3,4,7,8-PeCDF 0.5 0.3 Risk 0.000012 c -- -- -- 0.000663 0.002833 0.000012 0.000663333 0.000012
1,2,3,4,7,8-HxCDF 0.1 0.1 Assessment -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,6,7,8-HxCDF 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,7,8,9-HxCDF 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
2,3,4,6,7,8-HxCDF 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,4,6,7,8-HpCDF 0.01 0.01 -- -- -- -- 0.0199 0.085 -- 0.0199 0.0199
1,2,3,6,7,8,9-HpCDF 0.01 0.01 -- -- -- -- 0.0199 0.085 -- 0.0199 0.0199
OCDF 0.0001 0.0003 0.012 c -- -- -- 0.663333 2.833333 0.012 0.663333333 0.012

Analyte List: Human Notes: Ecological Notes: Ecological References:
1 - c = cancer 1 - total concentration a - USEPA 2006a m - USEPA 2005g
2 - nc = noncancer 2 - no data b - Suter and Tsao 1996 n - USEPA 2007b

3 - Total PCBs used as a surrogate c - Efroymson et al. 1997a o - USEPA 2007c
d - USEPA 2005a p - USEPA 2007f
e - USEPA 2005d q - USEPA 2006b
f - Efroymson et al. 1997b r - USEPA 2005h
g - USEPA 2005b s - USEPA 2007g
h - USEPA 2005c t - Buchmann 2008
i - USEPA 2005e u - MacDonald et al. 2000
j - USEPA 2008 v - USEPA 2007e
k - USEPA 2005f w - USEPA 2007d
l - USEPA 2007a

4 - thresholds for congeners in surface 
water, soil, and sediment determined by 
applying WHO 2005 TEFs

TABLE A-1.5

Soil (ug/kg)
Sediment 

(ug/kg)

World Health 
Organization (WHO, 
1998)

Dixoins and Furans for Soil and Sediment
Halaco Site Remedial Investigation
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TABLE A-1.6
Data Needs and Uses
Radionuclides for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Human Health Criteria

Tap Water PRG               
Residential Soil 

PRG                           

Outdoor 
Worker Soil 

PRG                         
Radiunuclide Date Use Data Users (pCi/l) (pCi/g)      (pCi/g)  
Thorium-228 Nature Hydro- 0.445 24.2 125
Thorium-230 and geologists 0.523 3.49 20.2
Thorium-232 Extent 0.471 3.10 19.0
Radium-226 Regulatory 0.000823 0.193 3.7
Radium-228 Fate Specialists 0.0458 0.26 8.4

and
Transport Risk

Assessors
Regulatory

Comparison

Risk
Assessment

Notes:
EPA 2009, Radionuclide Toxicity and PRGs for Superfund, November 13
(http://epa-prgs.ornl.gov/radionuclides/)
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TABLE A-1.7
Data Needs and Uses
Ammonia and Other Gases for Soil Gas
Halaco Site Remedial Investigation
Compound Date Use Data Users
Ammonia Nature Hydro-
Hydrogen and geologists
Hydrogen Sulfide Extent
Methane Risk
Carbon Monoxide Fate Assessors
Carbon Dioxide and
Oxygen Transport
Acetylene

Risk
Assessment
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TABLE A-1.8
Data Needs and Uses
Additional Organic and Inorganic Parameters for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Matrix Group Compound Date Use Data Users
Water General Electrical Conductivity (EC) Nature and Extent Hydrogeologists

Total Dissolved Solids (TDS)
Hardness Fate and Transport Risk Assessors
pH

Major Cations Calcium Risk Assessment
(also in Potassium
metals Magnesium
analysis) Sodium
Major Bicarbonate Alkalinity as CaCO3 

Anions Carbonate Alkalinity as CaCO3 

Hydroxide Alkalinity as CaCO3 

Chloride
Sulfate

Nitrogen Ammonia
Species Nitrate

Nitrate
Total Kjeldahl Nitrogen (TKN)

Tracers Fluoride
(additional Bromide
anions) Iodide
Field pH
Parameters Electrical Conductivity (EC)

Temperature (T)
Dissolved Oxygen (DO)
Oxidation-Reduction Potential (ORP)

Total TPH-gas
Petroleum TPH-diesel
Hydrocarbons TPH-oil
TOC Total Organic Carbon (TOC)

Soil General Total Organic Carbon (TOC)
and pH

Sediment Total TPH-gas
Petroleum TPH-diesel
Hydrocarbons TPH-oil
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TABLE A-1.9
Data Needs and Uses
Geotechnical Parameters for Soil and Sediment
Halaco Site Remedial Investigation
Parameter Method Date Use Data Users
Moisture and Density (Ring Samples) ASTM D 2938 Feasibility Study Geotechnical Engineeer
Hydrometer Gradation Testing ASTM D 423 Civil Engineer
Atterberg Limits ASTM D 4319
Modified Proctor ASTM D 1558
Direct Shear ASTM D 3081
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Table  A-2.1

Measurement Performance Criteria
Metals for Water, Soil, Sediment, and Air
Halaco Site Remedial Investigation

Analyte Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection 
Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)
Water, Soil, and Sediment CLP * * CLP CLP 90%

Air (collected on filter media) CLP * * CLP CLP 90%
Aluminum ** 90%
Antimony ** 90%
Arsenic ** 90%
Barium ** 90%
Beryllium ** 90%
Cadmium ** 90%
Calcium 90%
Chromium ** 90%

Cr +3 90%
Cr +6 90%

Cobalt 90%
Copper 90%
Iron 90%
Lead 90%
Magnesium 90%
Manganese 90%
Mercury 90%
Nickel 90%
Potassium 90%
Selenium ** 90%
Silver ** 90%
Sodium 90%
Thallium ** 90%
Vanadium ** 90%
Zinc 90%
Cyanide 90%

Notes:
* See Table A-1.1
** Reporting limit is higher than the project criteria
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Table  A-2.2

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

Analyte Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)
Water, Soil, and Sediment CLP * * CLP CLP 90%

Air (soil gas) TO-15 * * 70-130% 30% 90%
Dichlorodifluoromethane 90%
Chloromethane 90%
Vinyl chloride ** 90%
Bromomethane 90%
Chloroethane 90%
Trichlorofluoromethane 90%
1,1-Dichloroethene 90%
1,1,2-Trichloro-1,2,2-trifluoroethane 90%
Acetone 90%
Carbon disulfide 90%
Methyl acetate 90%
Methylene chloride 90%
trans-1,2-Dichloroethene 90%
Methyl tert-butyl ether 90%
1,1-Dichloroethane 90%
cis-1,2-Dichloroethene 90%
2-Butanone 90%
Bromochloromethane 90%
Chloroform ** 90%
1,1,1-Trichloroethane 90%
Cyclohexane 90%
Carbon tetrachloride ** 90%
Benzene ** 90%
1,2-Dichloroethane ** 90%
1,4-Dioxane ** 90%
Trichloroethene 90%
Methylcyclohexane 90%
1,2-Dichloropropane ** 90%
Bromodichloromethane 90%
cis-1,3-Dichloropropene ** 90%
4-Methyl-2-pentanone 90%
Toluene 90%
trans-1,3-Dichloropropene ** 90%
1,1,2-Trichloroethane ** 90%
Tetrachloroethene ** 90%
2-Hexanone 90%
Dibromochloromethane 90%
1,2-Dibromoethane ** 90%
Chlorobenzene 90%
Ethylbenzene 90%
o-Xylene 90%
m,p-Xylene 90%
Styrene 90%
Bromoform 90%
Isopropylbenzene 90%
1,1,2,2-Tetrachloroethane ** 90%
1,3-Dichlorobenzene 90%
1,4-Dichlorobenzene ** 90%
1,2-Dichlorobenzene 90%
1,2-Dibromo-3-chloropropane ** 90%
1,2,4-Trichlorobenzene 90%
1,2,3-Trichlorobenzene 90%

Notes:
* See Table A-1.2
** Reporting limit is higher than the project criteria
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Table  A-2.3

Measurement Performance Criteria
SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Analyte Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)
Water, Soil, and Sediment CLP * * CLP CLP 90

Benzaldehyde 90%
Phenol ** 90%
Bis(2-chloroethyl) ether ** 90%
2-Chlorophenol 90%
2-Methylphenol ** 90%
2,2'-Oxybis(1-choloropropane) ** 90%
Acetophenone 90%
4-Methylphenol ** 90%
N-Nitroso-di-n propylamine ** 90%
Hexachloroethane ** 90%
Nitrobenzene ** 90%
Isophorone 90%
2-Nitrophenol 90%
2,4-Dimethylphenol 90%
Bis(2-chloroethoxy) methane 90%
2,4-Dichlorophenol 90%
Naphthalene 90%
4-Chloroaniline ** 90%
Hexachlorobutadiene ** 90%
Caprolactam 90%
4-Chloro-3-methylphenol ** 90%
2-Methylnaphthalene 90%
Hexachlorocyclopentadiene 90%
2,4,6-Trichlorophenol 90%
2,4,5-Trichlorophenol 90%
1,1'-Biphenyl 90%
2-Chloronaphthalene 90%
2-Nitroaniline ** 90%
Dimethylphthalate 90%
2,6-Dinitrotoluene ** 90%
Acenaphthylene 90%
3-Nitroaniline ** 90%
Acenaphthene 90%
2,4-Dinitrophenol ** 90%
4-Nitrophenol 90%
Dibenzofuran ** 90%
2,4-Dinitrotoluene 90%
Diethylphthalate 90%
Fluorene 90%
4-Chlorophenyl-phenyl ether ** 90%
4-Nitroaniline ** 90%
4,6-Dinitro-2-methylphenol ** 90%
N-Nitrosodiphenylamine 90%
1,2,4,5-Tetrachlorobenzene 90%
4-Bromophenyl-phenylether ** 90%
Hexachlorobenzene ** 90%
Atrazine ** 90%
Pentachlorophenol 90%
Phenanthrene 90%
Anthracene 90%
Carbazole ** 90%
Di-n-butylphthalate ** 90%
Fluoranthene 90%
Pyrene 90%
Butylbenzylphthalate 90%
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Table  A-2.3

Measurement Performance Criteria
SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Analyte Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)
Water, Soil, and Sediment CLP * * CLP CLP 90

3,3'-dicholorobenzidine ** 90%
Benzo(a)anthracene ** 90%
Chrysene 90%
Bis(2-ethylhexyl) phthalate ** 90%
Di-n-octylphthalate 90%
Benzo(b) fluoranthene ** 90%
Benzo(k) fluoranthene 90%
Benzo(a) pyrene ** 90%
Indeno(1,2,3,-cd) pyrene ** 90%
Dibenzo(a,h) anthracene ** 90%
Benzo(g,h,i) perylene 90%
2,3,4,6-Tetrachlorophenol 90%

Notes:
* See Table A-1.3
** Reporting limit is higher than the project criteria
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Table  A-2.4

Measurement Performance Criteria
PCBs for Soil and Sediment
Halaco Site Remedial Investigation

Analyte Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)
Soil and Sediment CLP * * CLP  CLP 90%

Water (field blanks only) CLP CLP  CLP 90%
Aroclor-1016 ** 90%
Aroclor-1221 ** 90%
Aroclor-1232 ** 90%
Aroclor-1242 ** 90%
Aroclor-1248 ** 90%
Aroclor-1254 ** 90%
Aroclor-1260 ** 90%
Aroclor-1262 ** 90%
Aroclor-1268 ** 90%

Notes:
* See Table A-1.4
** Reporting limit is higher than the project criteria
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Table  A-2.5

Measurement Performance Criteria

Halaco Site Remedial Investigation

Analyte Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)
Soil and Sediment CLP * TBD CLP CLP 90%

Water (field blanks only) CLP TBD CLP CLP 90%
Chlorinated dibenzo-p-dioxins
2,3,7,8-TCDD 90%
1,2,3,7,8-PeCDD4 90%
1,2,3,4,7,8-HxCDD 90%
1,2,3,6,7,8-HxCDD 90%
1,2,3,7,8,9-HxCDD 90%
1,2,3,4,6,7,8-HpCDD 90%
OCDD 90%
Chlorinated dibenzofurans 90%
2,3,7,8-TCDF 90%
1,2,3,7,8-PeCDF 90%
2,3,4,7,8-PeCDF 90%
1,2,3,4,7,8-HxCDF 90%
1,2,3,6,7,8-HxCDF 90%
1,2,3,7,8,9-HxCDF 90%
2,3,4,6,7,8-HxCDF 90%
1,2,3,4,6,7,8-HpCDF 90%
1,2,3,6,7,8,9-HpCDF 90%
OCDF 90%

Notes:
* See Table A-1.5
TBD - To be determined after slection of lab

Dixoins and Furans for Soil and Sediment
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Table  A-2.6

Measurement Performance Criteria
Radionuclides for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Analyte Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)
Water, Soil, and Sediment EPA 901 * TBD TBD TBD 90%

Thorium-228 90%
Thorium-230 90%
Thorium-232 90%
Radium-226 90%
Radium-228 90%

Notes:
* See Table A-1.6
TBD - To be determined after slection of lab
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Table  A-2.7

Measurement Performance Criteria
Ammonia and Other Gases for Soil Gas
Halaco Site Remedial Investigation

Analyte Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection 
Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)
Soil Gas *

Ammonia NIOSH 6015 TBD TBD TBD 90%
Hydrogen Sulfide EPA 16 or 

ASTM D5504
TBD TBD TBD 90%

Hydrogen TBD TBD TBD 90%
Methane TBD TBD TBD 90%
Carbon Monoxide TBD TBD TBD 90%
Carbon Dioxide TBD TBD TBD 90%
Oxygen TBD TBD TBD 90%
Acetylene TBD TBD TBD TBD 90%

Notes:
* No specific criteria as these analytes are being evaluated for general assessment purposes
TBD - To be determined after selection of lab

EPA TO-3 or 
ASTM 3416 or 

SM2770
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TABLE A-2.8
Measurement Performance Criteria
Additional Organic and Inorganic Parameters for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Matrix Group Compound Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)

Additional Organic and Inorganic Parameters *
Water General Electrical Conductivity (EC) EPA 120 TBD 75-125 25 90%

Total Dissolved Solids (TDS) EPA 160.1 20 mg/l 75-125 25 90%
Hardness EPA 130 20 mg/l 75-125 25 90%
pH EPA 150 NA NA 25 90%

Major Cations Calcium CLP CLP CLP CLP 90%
(also in Potassium CLP CLP CLP CLP 90%
metals Magnesium CLP CLP CLP CLP 90%
analysis) Sodium CLP CLP CLP CLP 90%
Major Bicarbonate Alkalinity as CaCO3 SM 2320B 20 mg/l 75-125 25 90%
Anions Carbonate Alkalinity as CaCO3 SM 2320B 20 mg/l 75-125 25 90%

Hydroxide Alkalinity as CaCO3 SM 2320B 20 mg/l 75-125 25 90%
Chloride EPA 300 1 mg/l 75-125 25 90%
Sulfate EPA 300 1 mg/l 75-125 25 90%

Nitrogen Ammonia EPA 350.2 0.3 mg/l 75-125 25 90%
Species Nitrate EPA 300 0.1 mg/l 75-125 25 90%

Nitrite EPA 300 0.1 mg/l 75-125 25 90%
Total Kjeldahl Nitrogen (TKN) EPA 351.2 0.1 mg/l 75-125 25 90%

Tracers Fluoride EPA 300 0.1 mg/l 75-125 25 90%
(additional Bromide EPA 300 1 mg/l 75-125 25 90%
anions) Iodide EPA 300 TBD 75-125 25 90%
Field pH field (a) (a) (a) 90%
Parameters Electrical Conductivity (EC) field (a) (a) (a) 90%

Temperature (T) field (a) (a) (a) 90%
Dissolved Oxygen (DO) field (a) (a) (a) 90%
Oxidation-Reduction Potential (ORP) field (a) (a) (a) 90%

Total TPH-gas EPA 8015M 0.1 mg/l 75-125 25 90%
Petroleum TPH-diesel EPA 8015M 1 mg/l 75-125 25 90%
Hydrocarbons TPH-oil EPA 8015M 1 mg/l 75-125 25 90%
TOC Total Organic Carbon (TOC) EPA 415 2 mg/l 75-125 25 90%

Soil General Total Organic Carbon (TOC) EPA 415M TBD 70-130 30 90%
and pH NA NA NA 90%

Sediment Total TPH-gas EPA 8015M 10 mg/kg 70-130 30 90%
Petroleum TPH-diesel EPA8015M 10 mg/kg 70-130 30 90%
Hydrocarbons TPH-oil EPA8015M 10 mg/kg 70-130 30 90%

Notes:
* No specific criteria as these analytes are being evaluated for general assessment purposes
NA - not applicable
TBD - To be determined upon selection of lab
(a) per field instrument manufacturer specifications
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Table  A-2.9

Measurement Performance Criteria
Geotechnical Parameters for Soil and Sediment
Halaco Site Remedial Investigation

Analyte Method

Lowest 
Project 
Criteria

Reporting 
Limit/Target 

Detection 
Limit

Analytical 
Accuracy (% 
Recovery)

Analytical 
Precision 

(Relative % 
Deviation)

Overall 
Completeness 

(%)
Moisture and Density (Ring Samples) ASTM D 2938 NA NA NA TBD 90%
Hydrometer Gradation Testing ASTM D 423 NA NA NA TBD 90%
Atterberg Limits ASTM D 4319 NA NA NA TBD 90%
Modified Proctor ASTM D 1558 NA NA NA TBD 90%
Direct Shear ASTM D 3081 NA NA NA TBD 90%

Notes:
NA - Not applicable
TBD - To be determined after selection of lab
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FIGURE 2
Site Location and Areas

Halaco Site, Oxnard, California
Source: Figure 2-1, Integrated Assessment Report (Weston, 2007) 
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FIGURE 3
Conceptual Site Model Diagram

Screening-level Human Health Risk Assessment
Halaco Site, Oxnard, California
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SECTION 1 

Introduction 

CH2M HILL prepared these Data Quality Objectives as part of the planning process to 
develop the Quality Assurance Project Plan (QAPP) and Field Sampling Plan (FSP) for the 
Remedial Investigation (RI) sampling and analysis activities for the Halaco Superfund Site 
(Site). The information in these DQOs refines the Plan for Additional Sampling and Analysis 
Activities for the Halaco Superfund Site Remedial Investigation (testing plan) jointly prepared by 
the U.S. Environmental Protection Agency (EPA) and CH2M HILL. This testing plan 
summarizes historical information on environmental conditions at the Site and identifies 
“data gaps” to be addressed before remediation can occur (EPA Region 9, 2009). 

The environmental data generated from the QAPP and FSP will be used to support site 
characterization, ecological and human health risk assessment, feasibility study, and remedy 
selection activities for the Site. These DQO’s were prepared in accordance with EPA’s 
Guidance on Systematic Planning Using the Data Quality Objectives Process, EPA QA/G-4 
(EPA/240/B-06/001, February 2006). A summary of the DQO process, site investigation 
areas, and the environmental media that will be investigated is provided at the end of this 
section. 

1.1 Site Background 
The following section provides background on the entire site, including a recent site history, 
and descriptions of site location and operations, waste disposal practices, and physical and 
ecological settings. Also provided are a conceptual model of the site, a list of principal study 
questions, a list of planning team members and decision maker, a discussion of available 
resources and limitations, and a description of areas where no additional sampling is 
planned. 
 
Subsequent sections (Sections 2 through 19) provide detailed discussions of the 13 areas of 
the site and media for which sampling and analysis activities are planned. In each area and 
for each media, the discussion follows the seven-step DQO process. 

1.1.1 Recent Site History 
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, 
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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 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. 

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

1.1.2 Site Location and Operations 
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. 
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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 emission control equipment did not fully 
control emissions during the 40 years that Halaco operated. Nearby workers, residents, and 
visitors to areas near the Halaco facility filed numerous complaints about uncontrolled or 
poorly controlled air emissions from the facility. For the 16 year period from 1992 to 2008, 
Ventura County Air Pollution Control District records document 257 nuisance complaints 
and issuance of at least 21 violations to Halaco. The California Department of Public Health 
concluded that Halaco released contaminants into the air by operating carelessly or by 
intentionally avoiding procedures that would have controlled the emissions, resulting in 
uncontrolled releases of ammonia, particulate matter, sulfur dioxide, and other 
contaminants. 

Table 1 provides a list of materials known to have been present at the Site, in addition to the 
incoming scrap metals, finished products, and process wastes. The list was compiled 
primarily from inventories obtained from Halaco and the files of the City of Oxnard (City) 
Certified Unified Program Agency (CUPA) (Halaco, 1966-1995). 

1.1.3 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 
Waste Management Unit (WMU). Beginning in or before 1980, Halaco began moving waste 
solids from the WMU to the area immediately to the north known as the Waste Disposal 
Area (WDA). 

Discharge to the WMU ended in late 2002, when Halaco began using a filter press to process 
the waste slurry 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. 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 
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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. 

1.1.4 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 
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 
(WMU)  

Area east of the OID, where Halaco deposited most of its 
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 
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Study Area Location 

Nature Conservancy Land 
(NCL-East and NCL-North)  

Areas east and north of the Site, where some of Halaco’s 
wastes are located 

Wetlands Area  Area between the Site and the Pacific Ocean, fed by the 
OID and two other surface water channels (the J 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 
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 CH2M HILL (2008a). Sources of information on the topography, geology, 
hydrology, and marine processes near the Site include Philip Williams & Associates (PWA) 
(2007). 

1.1.5 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. 
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More detailed information on ecological resources near the Site is available in CH2M HILL 
(2008b), WRA (2007), and other reports. 

1.1.6 Conceptual Site Model 
Figures 3 and 4 present human health and ecological risk conceptual site models (CSMs) for 
the Site presented in 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 WMU, 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. 

See CH2M HILL (2008b) for more detail. 

1.1.7 Problem Statements and Principal Study Questions 
As described in detail in the remainder of this document, additional sampling and analysis 
activities are needed for five primary reasons. They are as follows: 

• Data Use #1: To fully characterize the nature and extent of contamination from Halaco’s 
operations. 

- Offsite Soil and Sediment Contamination – Offsite soil and sediment 
contamination has been measured in the neighboring 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? 

- 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 (if any) from residual contaminated 
sediments or discharge of 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. Are there currently measurable concentrations of 
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metals and radionuclides in air during winter conditions when air speeds are 
highest? 

• Data Use #2: To determine the fate and transport of contaminated soil, sediment, and 
water. 

- 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. 
Shallow groundwater 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? 

• Data Use #3: To establish the risks to human health and the environment from the 
contamination from Halaco’s operations. 

• Data Use #4: To identify and evaluate remedial options for areas that pose an 
unacceptable risk to human health or the environment. 

- 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 or capping of the waste pile as remedial 
alternatives? 

- OID and Lagoon – What are the depths, extent, volume, and physical properties of 
the contaminated sediments in the OID and lagoon to evaluate excavation or 
capping as remedial alternatives? 

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

- 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? 

• Data Use #5: To determine how to properly dispose investigation derived waste (IDW) 
generated during sampling activities. 

1.2 Planning Team Members and Decision Maker 
The members of the planning team are the EPA TOPO, EPA Region 9 Quality Assurance 
staff, the CH2M HILL Project Manager, the CH2M HILL Quality Assurance Officer, and 
other scientific staff from EPA and CH2M HILL. Key scientific staff will include the lead 
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human health and environmental risk assessors. Leadership will be provided by both the 
EPA TOPO and the CH2M HILL Project Manager. 

EPA is the decision maker. 

1.3 Available Resources and Limitations 
Financial resources to fund the RI work is primarily from the Federal Superfund. EPA is 
also pursuing cost recovery against Potentially Responsible Parties. 

Resources necessary to complete the planned RI sampling and analysis activities include 
CH2M HILL staff and subcontractors to collect solid matrix, surface water, groundwater, 
and air samples; EPA laboratories to analyze samples; EPA quality assurance staff to 
validate the laboratory data; and CH2M HILL staff and subcontractors to perform data 
management, evaluate the sampling and analysis data, and report the data and evaluations. 

EPA indicated to the public in the last fact sheet (January 2009) and community meeting at 
the South Oxnard Community Center (March 11, 2009) for the Halaco Superfund Site that 
EPA expected testing for the RI to begin in early to mid-2009. 

Although not anticipated, circumstances that could delay the RI include CH2M HILL staff 
and subcontractor resource limitations, EPA staff and laboratory limitations, and a funding 
shortfall. 

Additional limitations to meeting the RI schedule include the following: 

• Time necessary for EPA review and approval of CH2M HILL’s sampling and analysis 
plan (DQOs, QAPP, and FSP) (this document). 

• After plan approval, time necessary for CH2M HILL to procure subcontractors and 
mobilize to begin RI work. 

These administrative activities will need to be performed in parallel, to the degree possible, 
to meet EPA’s schedule of testing for the RI to begin in 2009. 

1.4 No Additional Sampling Planned 
The following areas are not believed to be affected by the site and no additional sampling is 
planned: 

• Marine Sediments. Analysis of marine sediment samples collected from 25 locations 
offshore of Halaco for metals did not detect contamination attributable to Halaco’s 
operations. (No clear difference was observed between upgradient and 
downgradient concentrations.) Six of the samples were analyzed in an offsite lab; 19 
were analyzed by XRF. 

• Offsite Residential Soils. Twelve samples were collected in a residential area north 
of the Site and analyzed for metals. Two samples were analyzed for metals and 
radionuclides in an offsite lab; ten were analyzed for metals using XRF. Analysis of 
these samples did not detect contamination from Halaco’s operations. As described 
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in Sections 7, 8, and 9, additional sampling of a thin surface layer of surface soil is 
planned in undisturbed areas close to the site to assess potential impacts from air-
borne contamination. If Site-related contamination is detected, additional sampling 
of offsite residential soils will be considered. 

• Offsite Agricultural Soils. Twelve samples were collected in agricultural areas north 
and east of the WMU. Two samples were analyzed for metals and radionuclides in 
an offsite lab; ten were analyzed for metals using XRF. Analysis of these samples did 
not detect contamination from Halaco’s operations. 

1.5 Summary of DQO Process, Investigation Areas, and Media 
The seven-step DQO process is carried out for each individual area and media of interest. 
The following is a summary of the seven-step process used in these DQOs: 

• DQO Step 1, Conceptual Site Model – Describes what is known about the problem area 
now, what the area-specific characteristics are that are believed to be a problem, and 
why they are a threat to either human health or the environment. 

• DQO Step 2, Site Decisions – Describes what the environmental decisions are that need 
to be made. For the purposes of these DQOs, the primary decision is to determine 
whether: 1) a release that poses a potential threat to human health and the environment 
has occurred that requires further consideration; or 2) no further investigation is 
necessary. 

• DQO Step 3, Data Gaps – Describes what the data gaps are in the current information 
(per Step 1) that prevent EPA from carrying out the decisions in Step 2. 

• DQO Step 4, Decision Units – Describes whether it is advantageous to sub-divide the 
areas of interest into smaller “decision units” to carry out the decisions in Step 2. 

• DQO Step 5, Decision Rules – Describes how data will be interpreted to carry out the 
decisions in Step 2. 

• DQO Step 6, Defensibility – Describes measures that have been taken into account to 
ensure that the information being used is “representative” of real life site conditions, 
such as to minimize the probability of drawing the wrong conclusion. This information 
may include a combination of statistical acceptance criteria, as in tolerance limits on the 
probabilistic sampling design, or a description of the factors, assumptions, and historical 
information utilized in exercising professional judgment that supports the proposed 
sampling design. 

• DQO Step 7, Optimized Sampling Plan – Describes the proposed sampling strategy. 
The conclusion based on all previous six DQO steps. 
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The DQO process is carried-out for the following media and areas: 

• Soil and Sediment 

- Smelter Area Soils – Southeast Area (Section 2) 
- Smelter Area Soils – Process Area (Section 3) 
- Smelter Area Soils – Parking Area (Section 4) 
- Smelter Area Soils – North Area (Section 5) 
- Waste Management Area, includes WMU and WDA (Section 6) 
- NCL East (Section 7) 
- NCL North (Section 8) 
- Hueneme Parcel (Section 9) 
- OID and Lagoon Sediments (Section 10) 
- Loading Dock (Section 11) 
- McWane Blvd East (Section 12) 
- Wetlands (Section 13) 
- Beach Dunes (Section 14) 

• Surface Water (Section 15) 

• Groundwater (Section 16) 

• Air (Section 17) 

• Fish and Other Biota (Section 18) 

• Investigation Derived Waste (Section 19) 

The investigation of surface water, groundwater and air media cover multiple areas, as 
described in the respective DQO sections. 

Summary-level DQOs are developed for fish and other biota (Section 18). Detailed DQOs 
will be developed prior to the future collection and analysis of these biological samples, 
based on the soil, sediment, and surface water data obtained from the DQOs in this 
document.
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SECTION 2 

Smelter Area Soils – Southeast Area 

2.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
The Southeast Smelter Area was a disposal location for Halaco’s process waste solids from 
approximately 1965 to 1970. (After about 1970, wastes were disposed in the WMU.) Figure 5 
depicts the approximate location of the Southeast Smelter area. 

Halaco’s waste solids were discharged to a settling pond in the Southeast Smelter Area 
adjacent to the OID (see Figures A-1 and A-2), and waste solids were used as fill in the 
southeastern corner of the smelter area. Until 2007, when the concrete was removed during 
EPA removal activities, much of this area was paved with concrete. 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. The former channel is most 
likely filled with waste solids. 

This area was also the location of at least two of Halaco's large cylindrical washers. 

The metals that Halaco primarily targeted for recovery (aluminum and magnesium) are 
major constituents of Halaco’s wastes. Halaco’s wastes also contain non-target metals that 
were present in the alloys that Halaco processed. Non-target metals include barium, 
beryllium, cadmium, chromium, copper, lead, manganese, nickel, and zinc. The wastes are 
also believed to contain elevated levels of potassium, sodium, and chloride, components of 
the “flux” salts added by Halaco during the smelting process. The wastes were reactive 
when first produced, producing ammonia and other gases. Their current reactivity is 
unknown. 

Soil samples have been collected from approximately 24 locations in this area and analyzed 
for metals (16 at an offsite lab and 8 by XRF). Select samples were also analyzed for 
radionuclides. Figures 6a, 6b, and 6c are “bubble plots” depicting the levels of one of the 
metals (lead) found in samples analyzed by XRF in this and other areas of the site. Separate 
figures are provided for surface contamination (less than 5 feet deep) and subsurface 
contamination (5 feet and deeper). Additional discussion of XRF and lab results, a tabular 
summary of results, and box plots depicting results are available in CH2M HILL (2008b) and 
CH2M HILL (2009). One of the box plots, for copper in soil and sediment, is included as 
Figure 7. 

The wastes in this area also have elevated levels of radioactive thorium (and radium, a 
decay product). Three thorium isotopes and two radium isotopes are present in thorium-
contaminated wastes. This finding is consistent with reports that wastes were used as fill in 
this area from 1965 to 1970, and that Halaco processed a low-level radioactive magnesium-
thorium alloy until about 1977. 
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No testing has been performed in this area for organic constituents. Table 2 summarizes the 
samples analyzed in past sampling in this and other areas. 

Also buried in this area are the remains of the former City of Oxnard dump, which pre-
dates Halaco's smelter operations. These dump materials were reportedly burned after 
disposal. 

Fate and Transport 
The bulk of the waste in this area is buried and not mobile. There is potential transport, 
however, of wastes exposed at the surface during windy periods or by stormwater runoff, 
the likelihood that wastes along the OID may be eroded into the OID during periods of high 
flow in the OID, and the potential that the buried wastes are in contact with and acting as a 
continuing source of contamination to the underlying groundwater. 

Threat to Human Health and the Environment 
Soil or waste samples from about one-third of the approximately 16 soil sampling locations 
analyzed at an offsite lab exceeded screening levels for industrial land use. Locations 
exceeding the arsenic screening level are not counted because samples from background 
locations also exceeded the screening level. Similar results were found in another six 
locations analyzed by XRF. Samples from most locations tested at the offsite lab also had 
elevated thorium and/or radium. 

Additional details, including box plots comparing the sampling results in each area to 
background and screening levels, are available in the screening-level ecological and human 
health risk assessment report (CH2M HILL 2008b). One of the box plots, for copper in soil 
and sediment, is included as Figure 7. 

No ecological risks are expected due to the lack of habitat in this area. 

2.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information available to determine what cleanup activities may 
be necessary for this area, DQO Step 3 below describes information needed to assist in the 
decision process. 

2.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral extent of contamination resulting from Halaco’s process wastes is known and the 
depth of contamination is known in a limited number of sampling locations. Additional 
data are needed to determine: 1) the depth of the process waste solids throughout the area 
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of contamination; 2) the area and depth of the former City of Oxnard dump materials; 3) 
whether buried wastes are in contact with and contaminating groundwater; and 4) the types 
and concentrations of contaminants that may be present in soil gas resulting from Halaco’s 
process wastes or the City of Oxnard’s dump materials. 

Additional samples from a "soil" background area are also needed to allow meaningful 
comparisons of samples from potentially contaminated areas to background. Results for six 
samples analyzed in an offsite lab for metals and radionuclides are available from past 
studies (from the center of the Hueneme Parcel), but sample sizes on the order of 6 are only 
sufficient to estimate the center of the distribution. An additional six samples (for a total of 
12) should allow a more meaningful comparison to background (i.e., to an “upper limit” 
concentration of unimpacted soils, for example, the 95th percentile UTL of the unimpacted 
area). These additional six samples are planned to be collected from the NCL North area, as 
described in Section 8. 

Additional data are needed to determine the lateral and vertical extent of groundwater 
contamination (see Section 16 below). 

Contaminant Types 
As noted above, the primary constituents of the waste are metals and chloride, with 
radionuclides also present. Other constituents of potential concern are: 

• Organic compounds including VOCs, semi-volatile organic compounds (SVOCs), and 
TPH. Based on sampling to date, other organic constituents are not expected to pose 
health risks at the Site. However, because large quantities of diesel fuel and solvents 
were used and stored at the Site (and the frequent detection of oil and grease in surface 
water and groundwater samples before 2005), analysis of a limited number of samples 
for these parameters is planned. 

• PCB, polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans 
(PCDDs/PCDFs, or dioxins and furans). A March 2005 draft EPA report documents the 
production of dioxin-like compounds by six secondary aluminum smelters tested in the 
early 1990s (EPA, 2005). Halaco used chloride salts that could have combined with 
organic impurities in the scrap to produce these compounds. The former Oxnard dump 
is also a potential source of dioxins and PCBs. These parameters have not been analyzed 
for onsite. 

• Ammonia and other gases (hydrogen, methane, acetylene, and carbon monoxide) that 
the buried waste materials may be capable of generating if still reactive. Historical 
documents report that Halaco’s waste was reactive when first discharged, generating 
heat, ammonia, and other gases (California Department of Health Services, 1980; 
Amwest, 2000). Published reports confirm that aluminum smelter wastes may generate 
ammonia and other gases, including hydrogen, methane, acetylene, and carbon 
monoxide. There are multiple reports of strong ammonia odors originating from 
stockpiled materials at the Site, Halaco’s wastewater, and seepage from the WMU. 
Historical testing has found elevated levels of ammonia in Halaco’s wastewater and 
settling pond, and in groundwater at the Site. The main source of ammonia is believed 
to be the reaction of aluminum and magnesium with atmospheric nitrogen to produce 
metal nitrides, which react with water to form ammonia (EPA National Enforcement 
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Investigations Center, 1981; Ventura County Air Pollution Control District, 1987). In 
addition, it is not know if the remaining Oxnard dump materials underlying the smelter 
area are generating landfill gases (e.g., VOCs, methane, and hydrogen sulfide). 

Fate and Transport 
To determine if there is significant windblown transport of contaminated materials, 
additional sampling is planned during windy winter or spring periods (see Section 17 
below). To determine if there is significant erosion of wastes in the banks of the OID, 
additional surface water sampling is planned during periods of high flow in the OID (see 
Section 15 below). To determine if buried wastes are in contact with and acting as a 
continuing source of contamination to the underlying groundwater, additional sampling of 
deep soils/wastes (this section) and groundwater (see Section 16 below) is planned. 

No sampling is planned as part of this effort to evaluate stormwater runoff, but EPA is 
working separately with the property owner to conduct such sampling in compliance with 
National Pollutant Discharge Elimination System (“NPDES”) storm water requirements for 
industrial facilities (Clean Water Act section 402(p)) and EPA’s NPDES Multi-Sector General 
Permit for Storm Water Discharges Associated with Industrial Activity (“MSGP”). 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
No further sampling is planned in this area to evaluate ecological risks due to the lack of 
habitat. 

Feasibility Study 
Additional sampling is planned to determine the depths, extent, volume, physical 
properties, and geotechnical properties of the buried Halaco wastes and the remains of the 
former City of Oxnard dump materials to evaluate excavation, capping, and redevelopment 
of the property as remedial alternatives. 

No additional analyses are planned to determine whether the wastes are Federal or State 
hazardous waste. Past testing of wastes in the WMU and WDA indicates that the wastes are 
State hazardous waste but are not Federal hazardous waste. 

No emerging technologies have been identified that would require additional testing. 

2.4 DQO Step 4 – Decision Units 
The southeast portion of the smelter area is one of approximately 13 areas discussed in this 
document. Areas were delineated based on past and future land use, exposure scenarios, 
and possible remedial options. No further sub-division is appropriate. 
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2.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated by preparing data 
tables, maps, and charts illustrating concentration data. Data visualization tools are likely to 
include iso-concentration maps for contaminants of potential concern (COPCs), and box and 
whisker plots. Site-related contamination will be identified using a combination of 
professional judgment and statistics to compare against background, upgradient, or pre-
existing conditions. A meaningful comparison to background would be to an “upper limit” 
concentration of unimpacted soils, for example, the 95th percentile upper tolerance limit 
(UTL) of the unimpacted area. Applying a UTL is consistent with USEPA guidance (USEPA 
2002) and would conservatively distinguish unimpacted from impacted areas. Generally, 
sample sizes on the order of 12 to 15 are sufficient to estimate upper bounds of a population 
(e.g., 85th – 90th percentiles) with reasonable confidence (85-90 percent). 

Data will be used to update the conceptual site model by adding any new chemicals to the 
list of key COPCs, and refining the horizontal and vertical extent of contamination. 

The nature and extent will have been deemed to be adequately assessed after the DQO team 
has held technical discussions on how the new information enhances or refines the 
conceptual site model and the team members are in agreement that there are not significant 
data gaps that prevent the completion of the risk assessment and feasibility study. 

Fate and Transport of Contamination 
Data will be used to update the fate and transport components of the conceptual site model 
related to this area by evaluating: 

 Waste depth and depth to groundwater 
 Groundwater geochemistry and flow velocities 
• Differences in upwind and downwind air concentrations of COPCs 
• Differences in upstream and downstream surface water quality 
• Visual observations of stormwater runoff 

Human Health Risk Assessment 
A baseline HHRA will be performed in accordance with applicable guidance, including: 

• EPA’s Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation 
Manual (Part A) (EPA, 1989) 

• DTSC’s Supplemental Guidance for Human Health Multimedia Risk Assessments of 
Hazardous Waste Sites and Permitted Facilities (Cal/EPA, 1992) 

Spatial data groupings will be made based on current and future land use, potential 
receptors, and information concerning potential remedial decisions. Exposure areas will be 
defined for the Site including the potential exposure scenarios to be evaluated within each 
area. 

A constituent that has a frequency of detection greater than 5 percent over the exposure area 
being evaluated, exceeds human health screening levels, and exceeds background levels will 
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be considered a COPC. In some cases, if a constituent is known to historically exist at the 
Site, it will be retained as a COPC for evaluation in the HHRA. If an inorganic compound is 
considered an essential nutrient, it will not be a COPC even if it meets the above criteria. 

Exposure point concentrations (EPC) will be determined for COPCs by statistical analysis as 
the lesser of the maximum detected medium concentration and the 95% UCL. 

Estimated cancer risk values will be compared to EPA's risk management range of 1 x 10-6 
to 1x10-4 and hazard quotients will be compared to the target level of 1. Risk estimates and 
hazard indices that exceed the risk management range or target levels usually indicate that 
there is unacceptable risk for the current or intended land use at the Site. 

The populations of interest for human health risk assessment are based on current and 
future potential land uses at the Site. The residential (child and adult) exposure scenario will 
be assumed to provide a conservative baseline evaluation even though residential land use 
is unlikely at the Site. Industrial worker, construction worker, and trespasser exposure 
scenarios will also be evaluated. 

In the risk assessment, the following types of information will be used along with the 
measured chemical concentrations in soil and soil gas: 

• Information on historical site activity 

• Maps depicting site boundaries and surface topography, site features such as fences, 
ponds, structures, as well as geographical relationships between potential receptors and 
the Site 

• Chronology of land use (e.g., agriculture, industry, recreation, waste deposition, and 
development at the Site) 

• Screening levels for soil, sediment, soil gas, surface water, groundwater, and air based 
on identified exposure scenarios 

• Exposure parameters for each exposure scenario to be evaluated 

• Current toxicity values for the constituents of potential concern (COPCs) evaluated in 
the baseline HHRA 

Ecological Risk Assessment 
Not Applicable 

Feasibility Study 
Remedial options to address potentially unacceptable risks to human health and the 
environment will be evaluated according to EPA Guidance for Conducting Remedial 
Investigations and Feasibility Studies under CERCLA (EPA, 1988). The evaluation will include 
identifying remedial action objectives, developing and screening alternatives, and a detailed 
analysis of alternatives. The alternatives will be evaluated for overall protection, compliance 
with ARARs, long-term effectiveness and permanence, reduction of mobility, toxicity, or 
volume through treatment, short-term effectiveness, and implementability. 
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2.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
A decision error occurs when limitations in the available data lead the site manager to decide 
that the baseline condition is false when it is true, or to decide that the baseline condition is 
true when it is really false. These two types of decision errors are classified as a false 
rejection error and a false acceptance error, respectively. 

Although the possibility of decision errors can never be totally eliminated, it can be 
minimized and controlled. To limit the possibility of decision errors, the planning team has 
focused on controlling the two contributors to decision error: sampling design error and 
measurement error. 

Sampling Design Error. This error (variability) is influenced by the sample collection 
design, the number of samples, and the actual variability of the population over space and 
time. 

The following were considered to minimize sampling design error by ensuring that 
sampling locations are “representative” of site conditions: 

• Evaluation of past sampling to identify locations and depths where the density of past 
sampling is inadequate. 

• Samples were located with an emphasis on locations and depths of a former OID 
channel and former Halaco waste settling pond (see Figure A-2). 

• As a practical consideration, sample locations under the two process buildings were 
relocated towards the perimeter of the buildings (sampling inside of the buildings is 
unsafe due to their poor condition). 

Considering the above factors, professional judgment was used to identify preliminary 
sampling locations. The preliminary locations were then displaced randomly up to 10 feet in 
the x and y directions, approximately 10% of the nominal sample spacing distance. 
However, the randomly-moved sample locations will not be used at the Smelter parcel area 
because some of the new locations resulted in impractical locations (e.g., under buildings, 
storage tanks). Therefore, after various attempts to utilize a random component, it was 
decided to return to the original sample locations for this specific area. 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

Measurement Error. This error (variability) is influenced by imperfections in the 
measurement and analysis system. To control this error the planning team has ensured that 
analytical measurements are undertaken under the US EPA Region 9 analytical system 
comprised of the Superfund Contract Laboratory Program (CLP) and the Region 9 
Laboratory when possible. All samples will be collected and analyzed by adhering to the 
methods governed by strict quality assurance/quality control (QA/QC) requirements as 
documented in the project QAPP. All samples will be collected in the field and shipped to the 
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analytical laboratories as documented in the project Field Sampling Plan (FSP) and field 
Standard Operating Procedures (SOPs) attached to the project FSP. 

2.7 DQO Step 7 – Optimized Sampling Plan 
Soil Chemical Sampling 
Shallow and deeper soil samples will be collected and analyzed for metals and 
radionuclides at 7 locations throughout the southeast area, at ground surface and 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. Fifty percent of these samples will be 
analyzed for VOCs, SVOCs, and TPH to check for organic compounds. Twenty-five percent 
of the samples will be analyzed for PCBs and dioxins. 

Potential action or screening levels protective of human health that will be used to identify 
appropriate detection limits are presented in the following tables (see Attachment A.1) 

   A-1  Metals for Water, Soil, Sediment, and Air 
   A-2  VOCs for Water, Soil, Sediment, and Soil Gas 

A-3  SVOCs for Water, Soil, and Sediment 
A-4  PCBs for Soil and Sediment 
A-5  Dioxins and Furans for Soil and Sediment 

 A-6  Radionuclides for Water, Soil, and Sediment 

Human health screening levels are primarily based on EPA’s Regional Screening Level 
(RSL) table (2008) for residential land use. Radionuclide screening levels are based on EPA’s 
Superfund radionuclide preliminary remediation goal (PRG) table (2009). Additional 
screening levels were obtained from Cal/EPA’s Human Health Screening Levels (CHHSL) 
(2005). 

Tables 3 and 4 summarize the planned RI samples in the southeast smelter area and other 
areas. The planned sample locations are shown in Figure A-1 (Solid Matrix Sample 
Locations, Overview) and Figure A-2 (Solid Matrix Sample Locations, Smelter Parcel) (see 
Attachment A.2). 

Specific chemical and radiological parameters are provided in the Tables A-1 through A-6. 
The list of metals is based on EPA’s Target Analyte List (TAL). The list of VOCs , SVOCs, 
and PCBs is based on EPA’s Target Compound List (TCL). The list of dioxins and furans is 
from the World Health Organization (WHO, 1998). The standard EPA analytical lists (Tables 
A-1 through A-4), WHO dioxin and furan list (Table A-5), and radionuclides (Table A-6), are 
judged to be appropriate based on the known history of Halaco’s operations (see 
Attachment A.1). 

Soil Gas Chemical Sampling 
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 within or east of 
the 1959 OID alignment, which marked the eastern extent of Oxnard dump fill, according to 
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historical aerial photographs. Samples will be 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. 

Tables 3 and 4 summarize the number of samples; Tables A-2 and A-7 list the specific 
chemical parameters and identify action or screening levels used to identify appropriate 
detection limits (see Attachment A.1); and Figure A-1 (Solid Matrix Sample Locations, 
Overview) and Figure A-2 (Solid Matrix Sample Locations, Smelter Parcel) show planned 
sample locations (see Attachment A.2). 

Geotechnical Sampling 
One Cone Penetrometer Test (CPT) boring will be performed and geotechnical samples 
from one 1 boring 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 CPT boring and the geotechnical boring will be performed in the southeast area where 
only waste from former Halaco operations exits. The CPT 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 (discussed further in Section 16). 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 in Section 16). 

Geotechnical samples will be collected next to the CPT boring 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. 

Tables 3 and 4 summarize the number of samples, Table A-9 lists specific geotechnical test 
parameters (see Attachment A.1); and Figure A-1 (Solid Matrix Sample Locations, 
Overview) and Figure A-2 (Solid Matrix Sample Locations, Smelter Parcel) show planned 
sample locations (see Attachment A.2). 
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SECTION 3 

Smelter Area Soils – Process Area 

3.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent  
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. Figure 
5 depicts its approximate location. 

Unlike the Southeast Smelter Area, Halaco is not known to have buried wastes in this area. 
Housekeeping practices were reportedly poor, however, indicating that surface or near-
surface contamination with Halaco’s process wastes is likely. A large amount of waste 
material was removed during the EPA removal action in 2007, but some waste may remain. 
The composition of Halaco’s process wastes are described in Section 2 above. 

Soil samples have been collected form approximately 7 locations in this area and analyzed 
for metals (1 at an offsite lab and 6 by XRF). The limited testing to date in this area for 
organic constituents has not detected organic constituents at levels of concern, although oil 
and solvents were stored and used in large quantities, and there are reports that used oil 
and spent solvent were observed dripping on the ground during the years that Halaco 
operated. Fuels or solvents were stored in above-ground and underground tanks. Tanks 
known to have been used and their status is shown in Figure 8. Table 2 lists the number of 
samples analyzed in past sampling in this and other areas. 

Historical aerial photos show that a portion of the OID channel formerly passed though this 
area. The former channel is most likely filled with unknown fill material, possibly the 
foundation material for the two process buildings and other related infrastructure to 
support Halaco’s operations. As in the Southeast Smelter area, remains of the former City of 
Oxnard dump materials are also probably buried in this area, underlying this unknown fill 
material. 

Fate and Transport 
Although large amounts of Halaco’s process waste are not known to be present in this area, 
there is potential transport of wastes exposed at the surface during windy periods or by 
stormwater runoff, and the potential that the buried wastes are in contact with and acting as 
a continuing source of contamination to the underlying groundwater. 

Threat to Human Health and the Environment 
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 
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residential use screening level. The one sample analyzed for thorium did not exceed 
background levels. 

This area also has the potential to act as a continuing source of contamination to the 
underlying groundwater. 

No ecological risks are expected due to the lack of habitat. 

3.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes information needed to assist in 
the decision process. 

3.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination from Halaco's process wastes and the 
former City of Oxnard dump materials are not adequately characterized due to the limited 
number of samples analyzed in this area. In addition, as in the Southeast Smelter Area, it is 
not known if buried wastes are in contact with and acting as a continuing source of 
contamination to groundwater. 

Additional samples from a "soil" background area are also needed to allow meaningful 
comparisons of samples from potentially contaminated areas to background, as described in 
Section 2. These additional six samples are planned to be collected from the NCL North 
area, as described in Section 8. 

Additional data are needed to determine the lateral and vertical extent of groundwater 
contamination (see Section 16 for seven-step DQO process for groundwater). 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter Area. There is 
an increased likelihood that organic contaminants associated with fuels or solvents are 
present due to the storage and use of oil and solvents in above-ground and underground 
tanks and reports that used oil and spent solvent were observed dripping on the ground 
during the years that Halaco operated. 

Fate and Transport 
To determine if there is significant windblown transport of contaminated materials, 
additional sampling is planned during windy winter or spring periods (see Section 17 
below). To determine if buried wastes are in contact with and acting as a continuing source 
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of contamination to the underlying groundwater, additional sampling of deep soils/wastes 
(this section) and groundwater (see Section 16 below) is planned. 

No sampling is planned as part of this effort to evaluate stormwater runoff, but EPA is 
working separately with the property owner to conduct such sampling. 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
No further sampling is planned in this area to evaluate ecological risks due to the lack of 
habitat. 

Feasibility Study 
Additional sampling is planned to determine the extent, depths, volume, physical 
properties, and material strengths of the buried Halaco wastes and the remains of the 
former City of Oxnard dump materials underlying the smelter buildings to evaluate 
excavation, capping, and redevelopment of the property as remedial alternatives. 

No emerging technologies have been identified that would require additional testing. 

3.4 DQO Step 4 – Decision Units 
No further sub-division of this area is appropriate. 

3.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above. 

Fate and Transport of Contamination 
Data will be used to update the fate and transport components of the conceptual site model 
by evaluating: 

 Waste depth and depth to groundwater 
 Groundwater geochemistry and flow velocities 
• Differences in upwind and downwind air concentrations of COPCs 
• Visual observations of stormwater runoff 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. 
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Ecological Risk Assessment 
Not Applicable 

Feasibility Study 
Remedial options to address potentially unacceptable risks to human health and the 
environment will be evaluated according to EPA guidance as described in Section 2 above. 

3.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

The following were considered to minimize sampling design error by ensuring that 
sampling locations are “representative” of site conditions: 

• Evaluation of past sampling to identify locations and depths where the density of past 
sampling is inadequate 

• Samples and analysis of organic compounds were located with an emphasis on areas 
where fuel and oil tanks were located (see Figure A-2) 

• Samples were located with an emphasis on locations and depths of a former OID 
channel (see Figure A-2) 

• As a practical consideration, sample locations under the two process buildings were 
relocated towards the perimeter of the buildings (sampling inside of the buildings is 
unsafe due to their poor condition) 

Considering the above factors, professional judgment was used to identify preliminary 
sampling locations. The preliminary locations were then displaced randomly up to 10 feet in 
the x and y directions, approximately 10% of the nominal sample spacing distance. 
However, the randomly-moved sample locations will not be used at the Smelter parcel area 
because some of the new locations resulted in impractical locations (e.g., under buildings, 
storage tanks). Therefore, after various attempts to utilize a random component, it was 
decided to return to the original sample locations for this specific area. 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 
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3.7 DQO Step 7 – Optimized Sampling Plan 
Soil Chemical Sampling 
Shallow and deeper soil samples will be collected and analyzed for metals and 
radionuclides at 20 locations throughout the process building area, at ground surface and 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. Fifty percent of these 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. 

Tables 3 and 4 summarize the number of samples; Tables A-1 through A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-1 (Solid Matrix 
Sample Locations, Overview) and Figure A-2 (Solid Matrix Sample Locations, Smelter 
Parcel) show planned sample locations (see Attachment A.2). 

Soil Gas Chemical Sampling 
Shallow soil gas samples will be collected at 3 locations in the process area. These samples 
will be located west of the 1959 OID alignment, which marked the eastern extent of Oxnard 
dump fill, according to historical aerial photographs. Samples will be 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. 

Tables 3 and 4 summarize the number of samples; Tables A-2 and A-7 list the specific 
chemical parameters and identify action or screening levels used to identify appropriate 
detection limits (see Attachment A.1); and Figure A-2 (Solid Matrix Sample Locations, 
Smelter Parcel) shows planned sample locations (see Attachment A.2). 

Geotechnical Sampling 
One Cone Penetrometer Test (CPT) boring will be performed and geotechnical samples 
from 1 boring 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 CPT boring and the geotechnical boring will be performed at the process building area 
(where waste from former Halaco operations and the Oxnard dump are co-located). The 
CPT will be pushed to 25 feet bgs, approximately 5 to 10 feet into native soils. 

Geotechnical samples will be collected next to the CPT boring 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. 
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Tables 3 and 4 summarize the number of samples; Table A-9 lists specific geotechnical test 
parameters (see Attachment A.1); and Figure A-1 (Solid Matrix Sample Locations, 
Overview) and Figure A-2 (Solid Matrix Sample Locations, Smelter Parcel) show planned 
sample locations (see Attachment A.2). 
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SECTION 4 

Smelter Area Soils – Parking Area 

4.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
The Parking Area was used by Halaco primarily for vehicle parking and is entirely paved. 
Based on a review of historical aerial photos and site documents, no smelting, maintenance, 
or raw materials storage activities are known to have occurred in this area. Figure 5 depicts 
its approximate location. 

No wastes are believed to be buried in this area. In the one soil sample collected in this 
relatively small area (approximately 125 x 150 feet), 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. Table 2 lists the 
number of samples analyzed in past sampling in this and other areas. 

Fate and Transport 
Not applicable 

Threat to Human Health and the Environment 
Not applicable 

4.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 

4.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination from Halaco's process wastes are not 
adequately characterized due to the limited number of samples analyzed in this area. 
Additional samples from a "soil" background area are also needed to allow meaningful 
comparisons of samples from potentially contaminated areas to background, as described in 
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Section 2. These additional six samples are planned to be collected from the NCL North 
area, as described in Section 8. 

Contaminant Types 
Contaminants, if present, are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
Not applicable 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
No further sampling is planned in this area to evaluate ecological risks due to the lack of 
habitat. 

Feasibility Study 
Not applicable 

4.4 DQO Step 4 – Decision Units 
No further sub-division of this area is appropriate. 

4.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above. 

Fate and Transport of Contamination 
Not Applicable 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. 

Ecological Risk Assessment 
Not Applicable 

Feasibility Study 
Not Applicable 
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4.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

To minimize sampling design error by ensuring that sampling locations are 
“representative” of site conditions, professional judgment was used to determine the 
number of sampling locations (four) in this relatively small area. A grid was then imposed 
over the area and preliminary sampling locations placed at the nodes of the grid. The 
preliminary locations were then displaced randomly up to 5 feet in the x and y direction, 
approximately 10% of the nominal sample spacing distance. However, the randomly-moved 
sample locations will not be used at the Smelter parcel area because some of the new 
locations resulted in impractical locations (e.g., under buildings, storage tanks). Therefore, 
after various attempts to utilize a random component, it was decided to return to the 
original sample locations for this specific area. 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

4.7 DQO Step 7 – Optimized Sampling Plan 
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. 

Tables 3 and 4 summarize the number of samples; Tables A-1 through A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-1 (Solid Matrix 
Sample Locations, Overview) and Figure A-2 (Solid Matrix Sample Locations, Smelter 
Parcel) show planned sample locations (see Attachment A.2). 
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SECTION 5 

Smelter Area Soils – North Area 

5.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
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). Figure 5 
depicts its approximate location. 

Historical aerial photos show that a portion of the OID channel formerly passed though the 
eastern part of this area. As in the Southeast smelter area, remains of the former City of 
Oxnard dump materials may be buried in this area. Elevated levels of lead have been 
detected in some of the 12 soil samples (at nine locations) analyzed in this area. Some 
sampling locations also had elevated levels of thorium and/or radium. Table 2 lists the 
number of samples analyzed in past sampling in this and other areas. 

Fate and Transport 
Although large amounts of waste are not known to be present in this area, there is potential 
transport of wastes exposed at the surface during windy periods or by stormwater runoff, 
and the potential that the buried wastes are in contact with and acting as a continuing 
source of contamination to the underlying groundwater. 

Threat to Human Health and the Environment 
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 level for 
residential land use (150 milligrams per kilogram). 

This area also has the potential to act as a continuing source of contamination to the 
underlying groundwater. 

No ecological risks are expected due to the lack of habitat. 

5.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 
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Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 

5.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination from Halaco's activities and the former City 
of Oxnard dump materials, if any, are not adequately characterized due to the limited 
number of samples analyzed in this area. In addition, as in the Southeast Smelter area, it is 
not known if buried wastes are in contact with and acting as a continuing source of 
contamination to groundwater. 

Additional samples from a "soil" background area are also needed to allow meaningful 
comparisons of samples from potentially contaminated areas to background, as described in 
Section 2. These additional six samples are planned to be collected from the NCL North 
area, as described in Section 8. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
To determine if buried wastes are in contact with and acting as a continuing source of 
contamination to the underlying groundwater, additional sampling of deep soils/wastes is 
planned. 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
No further sampling is planned in this area to evaluate ecological risks due to the lack of 
habitat. 

Feasibility Study 
Not applicable. 

5.4 DQO Step 4 – Decision Units 
No further sub-division of this area is appropriate. 



SECTION 5: SMELTER AREA SOILS – NORTH AREA 
 

SAC/385135/092600014 (HALACO_RI_DQOS.DOC) 5-3 

5.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above. 

Fate and Transport of Contamination 
Data will be used to update the fate and transport components of the conceptual site model 
by evaluating: 

 Waste depth (if any) and depth to groundwater 
 Groundwater geochemistry and flow velocities 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. 

Ecological Risk Assessment 
Not Applicable 

Feasibility Study 
Remedial options to address potentially unacceptable risks to human health and the 
environment, if needed, will be evaluated according to EPA guidance as described in 
Section 2 above. 

5.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

To minimize sampling design error by ensuring that sampling locations are 
“representative” of site conditions, professional judgment was used to determine the 
number of sampling locations (ten) in this area. The preliminary locations were then 
displaced randomly up to 10 feet in the x and y direction, approximately 10% of the nominal 
sample spacing distance. However, the randomly-moved sample locations will not be used 
at the Smelter parcel area because some of the new locations resulted in impractical 
locations (e.g., under buildings, storage tanks). Therefore, after various attempts to utilize a 
random component, it was decided to return to the original sample locations for this specific 
area. 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 
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To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

5.7 DQO Step 7 – Optimized Sampling Plan 
Soil Chemical Sampling 
A limited number of additional shallow and deeper samples are planned 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 pumped from other parts of the smelter area to the North Area. The deeper sampling 
will be performed to assess wastes remaining from the former Oxnard dump, if any, and the 
extent to which wastes are in contact with groundwater. 

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. Twenty-five percent of samples will 
be analyzed for VOCs, SVOCs, and TPH to check for the potential presence of organic 
compounds. 

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, at ground surface and 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. 

Tables 3 and 4 summarize the number of samples; Tables A-1 through A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-1 (Solid Matrix 
Sample Locations, Overview) and Figure A-2 (Solid Matrix Sample Locations, Smelter 
Parcel) show planned sample locations (see Attachment A.2).



 

SAC/385135/092600014 (HALACO_RI_DQOS.DOC) 6-1 

SECTION 6 

Waste Management Area 

6.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
Waste Management Unit 
The WMU was the disposal location for most or all of Halaco’s process 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). The thickness of the solid process waste materials is up to 
approximately 40 feet. Figure 5 depicts its location. 

In 2006, samples were collected from approximately 36 locations and tested for metals at an 
offsite lab. Samples were collected from depths of 5 to 20 feet. The samples generally had 
elevated levels of magnesium, aluminum and a variety of other metals. Similar results were 
found in another 132 samples analyzed by XRF. Radionuclides have been detected at 
elevated levels at two locations 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 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. Table 2 lists the number of samples analyzed in past sampling in this and other areas. 

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. The thickness of the solid process 
waste materials is up to approximately 10 to 15 feet. Figure 5 depicts its location. 

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. 

Samples have been collected from approximately 5 locations and tested for metals at an 
offsite lab. The samples generally had elevated levels of magnesium, aluminum and a 
variety of other metals. 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. The 
limited testing to date in this area for organic constituents has not detected organic 
constituents at levels of concern. Table 2 lists the number of samples analyzed in past 
sampling in this and other areas. 
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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. It is suspected but not 
confirmed that the east bank of the OID (the western edge of the WMU and WDA) consists 
in part of waste. No samples have been collected and analyzed to confirm or refute this 
suspicion. 

Fate and Transport 
There is potential transport of wastes exposed at the surface during windy periods or by 
stormwater runoff, the likelihood that wastes along the OID may be eroded into the OID 
during periods of high flow, and the potential that the buried wastes are in contact with and 
acting as a continuing source of contamination to the underlying groundwater. 

Threat to Human Health and the Environment 
Waste Management Unit 
In more than one-half of the approximately 36 locations tested at an offsite lab, one or more 
metals were elevated above screening levels for industrial land use (not counting arsenic). 
Most of the exceedances were for aluminum and/or chromium. Similar results were found 
in samples analyzed by XRF. 

This area also has the potential to act as a continuing source of contamination to the 
underlying groundwater and adjacent areas. 

No ecological risks are expected due to the lack of habitat. 

Waste Disposal Area 
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. 

This area also has the potential to act as a continuing source of contamination to the 
underlying groundwater and adjacent areas. 

No ecological risks are expected due to the lack of habitat. 

6.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 
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6.3 DQO Step 3 – Data Gaps 
Nature and Extent 
Waste Management Unit 
The vertical extent of metals and radionuclide contamination is reasonably well 
characterized in the upper 20 feet, but not at greater depths. Organic compounds are not 
well characterized in the shallow or deeper depths. The lateral extent of contamination at 
the east, west, and south edges of the WMU is less well characterized. Additional 
investigation is planned within the WMU to determine the depth of the waste material, and 
the extent to which there is contact between the waste and groundwater. Additional 
investigation is planned immediately outside the perimeter of the WMU to determine the 
lateral extent of the waste material, which will be performed as part of the NCL East area 
investigation to the east (see Section 7) and the Wetlands area investigation to the south (see 
Section 13). 

The investigation within the WMU will include retrieval of core samples until native 
material is reached. Samples are planned 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. Samples are also planned to determine the levels of organic contamination in 
the upper 5 feet. Solid samples will be collected and analyzed to evaluate the current and 
future reactivity of the waste materials. The shallow (0 and 5 feet) and a portion of the 
deeper samples (30 and 35 feet) will also be analyzed for other organics not previously 
analyzed. 

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

A limited number of Cone Penetrometer Test (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. 

Additional samples from a "soil" background area are also needed to allow meaningful 
comparisons of samples from potentially contaminated areas to background, as described in 
Section 2. These additional six samples are planned to be collected from the NCL North 
area, as described in Section 8. 

Waste Disposal Area 
Additional investigation is planned to determine the depth of waste material, determine 
whether the levels of contamination vary with depth, determine the extent to which there is 
contact between the waste and groundwater, and confirm the northern limit of waste 
materials. Confirming the northern limit of waste will be performed as part of the NCL 
North area investigation (see Section 8). The investigation within the WDA will include 
retrieval of core samples until native material is reached. Samples are planned for analysis 
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of metals and radionuclides. The shallow (0 and 5 feet) samples will also be analyzed for 
other organics not previously analyzed. 

Additional background samples are needed as described above for the WMU. 

East Bank of the OID 
Additional investigation is planned 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 investigation will include retrieval of core samples until native 
material is reached. Samples are planned for analysis of metals and radionuclides. 

Additional background samples are needed as described above for the WMU. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area, with 
higher levels of thorium expected in the deeper (older) wastes. 

Fate and Transport 
To determine if there is significant windblown transport of contaminated materials, 
additional sampling is planned during windy winter or spring periods (see Section 17 
below). To determine if buried wastes are in contact with and acting as a continuing source 
of contamination to the underlying groundwater, additional sampling of deep wastes (this 
section) and groundwater (see Section 16 below) is planned. 

No sampling is planned as part of this effort to evaluate stormwater runoff, but EPA is 
working separately with the property owner to conduct such sampling 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
No further sampling is planned in this area to evaluate ecological risks due to the lack of 
habitat. 

Feasibility Study 
Additional sampling is planned to determine the depths, volume, physical properties, and 
material strengths of the wastes to evaluate excavation, capping, and redevelopment of the 
property as remedial alternatives. 

No additional analyses are planned to determine whether the wastes are Federal or State 
hazardous waste. Past testing of wastes in the WMU and WDA indicates that the wastes are 
State hazardous waste but are not Federal hazardous waste. 

No emerging technologies have been identified that would require additional testing. 
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6.4 DQO Step 4 – Decision Units 
This area has been subdivided into three subareas based on waste thickness (WMU vs. 
WDA) and proximity to the OID (East Bank of the OID). 

6.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above. 

Fate and Transport of Contamination 
Data will be used to update the fate and transport components of the conceptual site model 
by evaluating: 

 Waste depth and depth to groundwater 
 Groundwater geochemistry and flow velocities 
• Differences in upwind and downwind air concentrations of COPCs 
• Visual observations of stormwater runoff 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. The exposure scenarios will be as described in Section 2. 

Ecological Risk Assessment 
Not Applicable 

Feasibility Study 
Remedial options to address potentially unacceptable risks to human health and the 
environment will be evaluated according to EPA guidance as described in Section 2 above. 

6.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

Past sampling data were considered to identify locations and depths where the density of 
past sampling is inadequate (e.g., deeper than 20 feet in the WMU, the east bank of the OID) 
to minimize sampling design error by ensuring that sampling locations are “representative” 
of site conditions. Considering these factors, professional judgment was used to identify 
preliminary sampling locations (9 in the WMU, 6 in the WDA, 6 along the east bank of the 
OID). The preliminary locations were then displaced randomly up to 15 feet for the WMU 
and WDA samples in the x and y directions. The preliminary locations for the OID east bank 



SECTION 6: WASTE MANAGEMENT AREA 

6-6 SAC/385135/092600014 (HALACO_RI_DQOS.DOC) 

samples were displaced randomly up to 20 feet parallel to the OID. These random 
displacement distances are up to approximately 10% of the nominal sample spacing 
distance (see Attachment B). Consideration was given to adding additional samples to 
evaluate spatial variability between sampling locations, but it was concluded that the 
additional value of such sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

6.7 DQO Step 7 – Optimized Sampling Plan 
Soil Chemical Sampling 
Waste Management Unit 
Shallow and deeper samples will be collected at 9 locations throughout the WMU 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 – 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. 

Waste Disposal Area 
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. 

For the NCL North area investigation, 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 (see Section 8). 

East Bank of the OID 
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. 
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Tables 3 and 4 summarize the number of samples; Tables A-1 through A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-1 (Solid Matrix 
Sample Locations, Overview) and Figure A-3, Solid Matrix Sample Locations, Waste 
Management Area) show planned sample locations (see Attachment A.2). 

Soil Gas Chemical Sampling 
Shallow and deep soil gas samples will be collected from the WMU 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 waste materials are not 
present. 

Tables 3 and 4 summarize the number of samples; Tables A-2 and A-7 list the specific 
chemical parameters and identify action or screening levels used to identify appropriate 
detection limits (See Attachment A.1); and Figure A-1 (Solid Matrix Sample Locations, 
Overview) and Figure A-3, Solid Matrix Sample Locations, Waste Management Area) show 
planned sample locations (see Attachment A.2). 

Geotechnical Sampling 
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 
in Section 16 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. 

Tables 3 and 4 summarize the number of samples; Table A-10 lists geotechnical test 
parameters (see Attachment A.1); and Figure A-1 (Solid Matrix Sample Locations, Overview) 
and Figure A-3, Solid Matrix Sample Locations, Waste Management Area) show planned 
sample locations (see Attachment A.2). 
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SECTION 7 

NCL – East 

7.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
The NCL-East area is part of the property managed by the Nature Conservancy as part of 
regional effort to restore coastal wetlands habitat. The property currently provides wetlands 
habitat. Historically, the property was used for agriculture for a number of years in the mid-
to-late 1900s. Figure 5 depicts its location. 

A portion of the NCL-East adjacent to the WMU has been contaminated by erosion of waste 
material from the WMU, possibly by seepage during the period that Halaco used the WMU 
as a settling pond for its wastewater (approximately 1970 to 2002), and possibly by 
deposition of air emissions during the period that Halaco operated. The WMU is as high as 
40 feet above the NCL-E, and the slopes of the WMU adjacent to the NCL-E were steep and 
erosion-prone before EPA completed its removal work in 2007. Sampling in the NCL-East 
has confirmed the presence of Halaco’s waste adjacent to the waste pile (Figure 6b). Table 2 
lists the number of samples analyzed in past sampling in this and other areas. 

Ground surface within the NCL East area slopes from northeast-to-southwest and it is likely 
that eroded waste material from the WMU is present in the lower elevation areas. 

Fate and Transport 
There is potential transport of wastes exposed at the surface during windy periods or by 
movement of surface water within the NCL-E. Limited movement of waste is also possible 
from the NCL-E to the ditch south of the WMU and lagoon area during periods when water 
levels in the NCL-E are relatively high and breaching of the sand berm separating the 
lagoon from the ocean causes water levels in the OID and lagoon to decrease. 

There is also potential that infiltrating surface water may act as a continuing source of 
contamination to the underlying groundwater. 

Threat to Human Health and the Environment 
Halaco wastes in the NCL-East are present adjacent to the waste pile at concentrations 
exceeding ecological screening levels. 

7.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 
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Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 

7.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination is not adequately characterized due to the 
limited number of samples analyzed in this area. It is also unknown if deposition of Halaco 
air emissions resulted in a thin layer of contamination on the soil surface. 

Results from this area will be compared to the "soil" background samples. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
To determine if there is significant windblown transport of contaminated materials, 
additional sampling is planned during windy winter or spring periods (see Section 17 
below). 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
Additional solid matrix sampling is planned to increase the number of samples for analysis 
of the constituents of potential ecological concern (COPECs), collect select samples for total 
organic carbon (TOC) and pH analysis that will be used to help interpret ecological risk, and 
provide a more representative data set of COPECs to evaluate ecological risks in this area. 

After collecting the new RI data for this investigation and before performing the baseline 
ecological risk assessment (BERA), terrestrial and aquatic biota samples (fish, benthic 
invertebrates, terrestrial plants, terrestrial invertebrates, and small mammals) may also be 
collected from this and other areas and analyzed to develop site-specific bioaccumulation 
relationships to better quantify bio availability and exposure. If collected, the biota samples 
will be collected in a subsequent phase (to be addressed in an addendum to the SAP). The 
biota sampling is optimally performed during the spring when biota are most abundant and 
biological uptake is most active. Samples would be collected from a range of low-medium-
high media concentrations, and would include co-located soil or sediment analyses. 

The results of the follow-up biological and co-located soil or sediment sampling would be 
interpreted with the COPEC, TOC, and pH results of the solid matrix sampling and also the 
surface water sampling planned for the NCL East area. The surface water sampling is 
described in Section 15 and will consist of two sampling events representing “high” and 
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“low” water stage conditions. The initial solid matrix samples for analysis of COPECs, TOC, 
and pH can be collected any time during the year. 

Feasibility Study 
Additional sampling is planned to determine the depths, extent, volume, and physical 
properties of the waste materials to evaluate excavation as a remedial alternative 

No emerging technologies have been identified that would require additional testing. 

7.4 DQO Step 4 – Decision Units 
The area has been divided into two subareas based on surface elevation. A higher sampling 
density is planned in the lower elevation area near the WMU (sample spacing 
approximately 150' to 200’) than in the higher elevation area (sample spacing approximately 
300'). 

7.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above. 

Fate and Transport of Contamination 
Data will be used to update the fate and transport components of the conceptual site model 
by evaluating: 

 Waste depth and depth to groundwater 
 Groundwater geochemistry and flow velocities 
• Differences in upwind and downwind air concentrations of COPCs 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Exposure scenarios will be as described in Section 2, except that a 
recreational exposure scenario will be evaluated instead of industrial worker, construction 
worker, and trespasser exposure scenarios. 

Ecological Risk Assessment 
Ecological risks will be evaluated in accordance with applicable guidance, including: 

• DTSC Guidance for ecological risk assessment at hazardous waste sites and permitted 
facilities (Cal/EPA, 1996) 

• EPA Guidelines for Ecological Risk Assessment, Risk Assessment Forum (EPA, 1998) 

• EPA Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments. Interim Final (EPA, Emergency Response 
Team, 1997) 
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Spatial groupings of data, if made, will be based on habitat use of selected receptors, 
coupled with information concerning potential remedial decisions. Within these areas, risk 
conclusions will be made for each receptor using a weight-of-evidence approach that uses 
professional judgment to integrate the strengths and weaknesses of different types of data. 

Data that will be collected as a result of these DQOs will provide multiple lines of evidence 
with which to evaluate risks for different ecological receptors. One line of evidence will be 
the comparison of media concentrations to literature-derived ecotoxicological screening 
values. Soil, sediment, and surface water concentrations will be compared on a sample by 
sample basis for each analyte to both low and high ecological screening values for fish, 
benthic invertebrates, soil invertebrates and terrestrial plants. Risks will be determined to be 
present if the frequency of exceedance of the high toxicity values is 20 percent or greater. 

Bioassays will be conducted on media collected from the site and adjacent background 
areas. If bioassay results for samples on site differ statistically from that observed in 
background samples, the conclusion will be that site media is toxic. 

For wildlife, exposure estimates, generated using site-specific bioaccumulation models and 
the 95%UCL for sediment or soil (as appropriate for the receptor), will be compared to no 
and lowest observed adverse effects levels (NOAELs and LOAELs) from published 
literature. If the estimated exposure for the California vole or ornate shrew exceeds the 
LOAEL, then risk will be assumed to be present. For the three special status species that are 
present at the site (Belding’s savannah sparrow, California least tern, or snowy plover), if 
the estimated exposure exceeds the NOAEL, then risk will be assumed to be present. 

Feasibility Study 
Remedial options to address potentially unacceptable risks to human health and the 
environment will be evaluated according to EPA guidance as described in Section 2 above. 

7.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

To minimize sampling design error by ensuring that sampling locations are 
“representative” of site conditions, professional judgment was used to determine the 
number of sampling locations in this area. In this area, a grid was applied to identify 
preliminary sampling locations. A grid spacing of 150' to 200’ was applied in the area closer 
to the WMU where wastes are most likely to be present. A grid spacing of 300' was applied 
in the area further from the WMU where wastes are less likely. The preliminary locations 
were then displaced randomly up to 17.5’ for the samples closer to the WMU and 30’ for the 
samples further from the WMU in the x and y direction. These random displacement 
distances are up to approximately 10% of the nominal sample spacing distance (see 
Attachment B). 
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Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

7.7 DQO Step 7 – Optimized Sampling Plan 
Additional investigations, including visual observation and the collection and analysis of 
soil and sediment samples, are planned to determine the vertical and horizontal extent of 
contamination. The following samples are planned to be collected and analyzed for metals 
and radionuclides: 

• 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. 

• 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. 

• 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. 

Select samples will be analyzed for TOC and pH to assist with assessing ecological risks. 

Soil sampling in NCL East should optimally be performed when this area is dry. However, 
NCL East becomes partially submerged (up to approximately the 8-foot elevation contour) 
during non-breach conditions when the OID is at high-water stage, and surface water flows 
along the ditch south of the WMU and spills over the topographic divide into NCL East. 
This spilled water dissipates during breach conditions when the OID drops, stranding the 
water in NCL East behind the topographic divide. This stranded water dissipates slowly via 
evaporation and percolation. A sufficient number of high wind events without significant 
rainfall will enhance evaporation and cause NCL East to become dry, as observed during 
April 2009. Also, it appears that a series of significant rainfall years may help keep the berm 
breached and OID water levels down for a sufficient duration for NCL East to become dry. 

A low-draft boat or barge with a sampling/coring device will likely be required to perform 
the soil/sediment sampling work in NCL East for the remainder of this year. As of August 
2009, the NCL East is submerged and the beach berm is not breached. This condition will 
likely be present beyond until next year’s winter rains begin. When these rains begin, it will 
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still require many months or a year (or more) of the berm being breached until NCL East 
becomes dry. 

Tables 3 and 4 summarize the number of samples; Tables A-1 and A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); Table A-8 identifies TOC and pH 
(see Attachment A.1); and Figure A-5 (Solid Matrix Sample Locations, NCL East) shows 
planned sample locations (see Attachment A.2). 
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SECTION 8 

NCL – North 

8.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
The NCL-North area is part of the property currently managed by the Nature Conservancy 
as part of the regional effort to restore wetlands habitat. The property currently provides 
wetlands habitat. Historically, the property was used for agriculture for a number of years 
in the mid-to-late 1900s. Figure 5 depicts its location. 

Samples have been collected at four locations in the NCL-North area. Analysis of these 
samples has not detected contamination from Halaco’s operations. Table 2 lists the number 
of samples analyzed in past sampling in this and other areas. 

Fate and Transport 
Not applicable 

Threat to Human Health and the Environment 
Not applicable 

8.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 

8.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination is not adequately characterized due to the 
limited number of samples analyzed in this area. It is also unknown if deposition of Halaco 
air emissions resulted in a thin layer of contamination on the soil surface. 

Results from this area will be compared to the "soil" background samples. 
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Contaminant Types 
Contaminant types, if any, are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
Not applicable 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate ecological risks in this area. 

Feasibility Study 
Not applicable 

8.4 DQO Step 4 – Decision Units 
The area has been divided into three subareas based on surface topography: the small pond 
northwest of the WDA; the ditch immediately north of the WDA; and the flat portion of the 
NCL-North. 

8.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area (if any) will be evaluated as described in 
Section 2 above. 

Fate and Transport of Contamination 
Not applicable 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Exposure scenarios will be as described in Section 2, except that a 
recreational exposure scenario will be evaluated instead of industrial worker, construction 
worker, and trespasser exposure scenarios. 

Ecological Risk Assessment 
Ecological risks will be evaluated in accordance with applicable guidance as described in 
Section 7 above. 
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Feasibility Study 
Not applicable 

8.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

To minimize sampling design error by ensuring that sampling locations are 
“representative” of site conditions, the size of each of the three subareas was considered and 
professional judgment was used to determine the number of samples and select preliminary 
sampling locations. The preliminary locations were then displaced randomly up to between 
10 and 30 feet in the x and y direction, approximately 10% of the nominal sample spacing 
distance (see Attachment B). 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

8.7 DQO Step 7 – Optimized Sampling Plan 
A limited number of additional samples are planned to confirm that this area is not 
contaminated. The following samples are planned to be collected and analyzed for metals 
and radionuclides: 

• Shallow 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. Samples will be collected at the surface for analysis. 

• Shallow soil samples will be collected 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. 

• The additional "soil" background samples described for other areas will be collected at 6 
surface locations in NCL-North, west of the OID, to better account for spatial variability 
in background concentrations. 
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Select background samples will be analyzed for TOC and pH to assist with assessing 
ecological risks. 

Tables 3 and 4 summarize the number of samples; Tables A-1 and A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A-1); Table A-8 identifies TOC and pH 
(see Attachment A.1); and Figure A-6 ( Solid Matrix Sample Locations, NCL North) shows 
planned sample locations (see Attachment A.2). 
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SECTION 9 

Hueneme Parcel 

9.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
This area is not known to be contaminated. In 2006, samples were collected from this area, 
the triangular Hueneme Parcel west of the smelter, to represent background soil conditions. 
Figure 5 depicts its location. 

Fate and Transport 
Not applicable 

Threat to Human Health and the Environment 
Not applicable 

9.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 

9.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination is not adequately characterized due to the 
limited number of samples analyzed in this area. It is also unknown if deposition of Halaco 
air emissions resulted in a thin layer of contamination on the soil surface. 

Results from this area will be compared to the "soil" background samples. 

Contaminant Types 
Contaminant types, if any, are expected to be the same as for the Southeast Smelter area. 
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Fate and Transport 
Not applicable 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate ecological risks in this area. 

Feasibility Study 
Not applicable 

9.4 DQO Step 4 – Decision Units 
No further sub-division of this area is appropriate. 

9.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area (if any) will be evaluated as described in 
Section 2 above. 

Fate and Transport of Contamination 
Not applicable 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Exposure scenarios will be as described in Section 2, except that a 
recreational exposure scenario will be evaluated instead of industrial worker, construction 
worker, and trespasser exposure scenarios. 

Ecological Risk Assessment 
Ecological risks will be evaluated in accordance with applicable guidance as described in 
Section 7 above. 

Feasibility Study 
Not applicable 



SECTION 9: HUENEME PARCEL 

SAC/385135/092600014 (HALACO_RI_DQOS.DOC) 9-3 

9.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

To minimize sampling design error by ensuring that sampling locations are 
“representative” of site conditions, professional judgment was used to determine the 
number of sampling locations (four) in this relatively small area. The samples where 
imposed uniformly over the area. The preliminary locations were then displaced randomly 
up to 20 feet in the x and y direction, approximately 10% of the nominal sample spacing 
distance (see Attachment B). 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

9.7 DQO Step 7 – Optimized Sampling Plan 
A limited number of additional samples are planned to confirm that this area is not 
contaminated. Shallow soil samples will be at 4 locations and analyzed for metals and 
radionuclides 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. 

Select samples will be analyzed for TOC and pH to assist with assessing ecological risks. 

Tables 3 and 4 summarize the number of samples; Tables A-1 and A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (Attachment A.1); Table A-8 identifies TOC and pH 
(see Attachment A.1); and Figure A-1 (Solid Matrix Sample Locations, Overview) shows 
planned sample locations (Attachment A.2). 
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SECTION 10 

OID and Lagoon Sediments 

10.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
Halaco discharged waste to a settling pond adjacent 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. Figure 5 depicts their locations. 

Most of the seven samples collected from the current OID channel adjacent to the waste 
management area and analyzed in an offsite laboratory show the presence of Halaco process 
waste in OID sediments. Several metals were found at elevated concentrations, including 
aluminum, barium, beryllium, cadmium, chromium, copper, lead, magnesium, nickel, and 
zinc. Table 2 lists the number of samples analyzed in past sampling in this and other areas. 

The alignment of the OID and configuration of the lagoon have 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). 

Fate and Transport 
There is potential transport of contaminated sediments to the ocean during periods when 
the dunes are breached. 

Threat to Human Health and the Environment 
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. 

10.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 
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Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 

10.3 DQO Step 3 – Data Gaps 
Nature and Extent 
Additional samples are planned to determine the horizontal and vertical extent of sediment 
contamination in the current configuration of the OID and lagoon, and to evaluate the area 
for analytes other than metals and radionuclides (VOCs, SVOCs). 

Additional analysis of historical aerial photographs is planned to determine historical 
changes in the alignment and configuration of the OID and lagoon. The alignment and 
configuration of the OID and lagoon have changed as development occurred at the site 
(Oxnard dump activities followed by Halaco operations) and as operations related to the 
OID, J Street Drain, and former coastal canal that conveyed water from these two drains to 
the Mugu Lagoon changed. See CH2M HILL (2008a) for an analysis of these historical 
conditions using aerial photographs that were available at the time this analysis was 
performed. 

Additional samples from an "OID" background area are also needed to produce a data set 
that will allow meaningful comparisons of samples from potentially contaminated areas to 
background. Results for six “background” samples for metals and radionuclides are 
available from past studies, but sample sizes on the order of 6 are only sufficient to estimate 
the center of the background distribution. An additional six samples (for a total of 12) 
should result in a data set that will allow a more meaningful comparison to background 
(i.e., to an “upper limit” concentration of unimpacted soils, for example, the 95th percentile 
UTL of the unimpacted area). There is also uncertainty whether the existing background 
samples are unaffected by the Site because of the inland flow that occurs when the beach 
berm is breached and ocean tides are high. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
To determine if there is significant waterborne transport of contaminated materials, surface 
water samples will be analyzed and water levels will continue to be measured (see Section 
15 below). 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 
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Ecological Risk Assessment 
Additional solid matrix sampling is planned to increase the number of samples for analysis 
of COPECs, collect select samples for TOC and pH analysis that will be used to help 
interpret the ecological risk, and provide a more representative data set of COPECs to 
evaluate ecological risks in this area. 

After collecting the new RI data for this investigation and before performing the BERA, 
aquatic biota samples (fish and benthic invertebrates) may also be collected from this and 
other areas and analyzed to develop site-specific bioaccumulation relationships to better 
quantify bio availability and exposure. If collected, the biota samples will be collected in a 
subsequent phase (to be addressed in an addendum to the SAP). The biota sampling is 
optimally performed during the spring when biota are most abundant and biological uptake 
is most active. Samples would be collected from a range of low-medium-high media 
concentrations, and would include co-located sediment analyses. 

The results of the follow-up biological and co-located sediment sampling would be 
interpreted with the COPEC, TOC, and pH results of the solid matrix sampling and also the 
surface water sampling planned for the OID and Lagoon area. The surface water sampling 
is described in Section 15 and will consist of two sampling events representing “high” and 
“low” water stage conditions. The initial solid matrix samples for analysis of COPECs, TOC, 
and pH can be collected any time during the year. 

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

10.4 DQO Step 4 – Decision Units 
No further sub-division is appropriate. 

10.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above. 

Fate and Transport of Contamination 
Data will be used to update the fate and transport components of the conceptual site model 
by evaluating information on water levels and surface water hydrology. 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Exposure scenarios will be as described in Section 2, except that a 
recreational exposure scenario will also be evaluated in addition to residential, industrial 
worker, construction worker, and trespasser exposure scenarios. 
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Ecological Risk Assessment 
Ecological risks will be evaluated in accordance with applicable guidance as described in 
Section 7 above. 

Feasibility Study 
Remedial options to address potentially unacceptable risks to human health and the 
environment, if needed, will be evaluated according to EPA guidance as described in 
Section 2 above. 

10.6 DQO Step 6 – Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

To minimize sampling design error by ensuring that sampling locations are 
“representative” of site conditions, aerial photos, landuse, development history at the 
Smelter and waste management areas, operations of the former coastal canal, and other 
historical information were used to identify former channels or depressions where wastes 
may have been transported. Considering these factors, professional judgment was used to 
determine the preliminary sampling locations (14 in the OID; 22 in the lagoon). The 
preliminary locations were then displaced randomly up to 15 feet in the main part of the 
lagoon in the x and y directions. The preliminary locations for the OID and fingers of the 
main lagoon were randomly displaced between 15 and 30 feet parallel to these features. 
These random displacement distances are up to approximately 10% of the nominal sample 
spacing distance (see Attachment B). 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

10.7 DQO Step 7 – Optimized Sampling Plan 
Sediment Chemical Sampling 
• 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. 
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• 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. 

• 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. 

• The 2-foot depth OID sediment samples collected north of the Site (discussed above) will 
be used for additional OID sediment background samples because they are 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. 

Tables 3 and 4 summarize the number of samples; Tables A-1 through A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-1 (Solid Matrix 
Sample Locations, Overview) and Figure A-6 (Solid Matrix Sample Locations, NCL North) 
shows planned sample locations (see Attachment A.2). 

Geotechnical Sampling 
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. 

Tables 3 and 4 summarize the number of samples; Table A-10 lists the geotechnical test 
parameters (see Attachment A.1); and Figure A-1 (Solid Matrix Sample Locations, Overview) 
shows planned sample locations (see Attachment A.2). 
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SECTION 11 

Loading Dock 

11.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
Halaco used a railroad loading dock approximately one-half mile north of the smelter parcel 
to receive and ship materials. Figure 5 depicts its location. 

The area, which measures approximately 200’ by 50’, has not been sampled. No sampling 
has been completed in this area. 

Fate and Transport 
Not applicable 

Threat to Human Health and the Environment 
Not applicable 

11.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 

11.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination is not adequately characterized due to the 
limited investigation of this area. Results from this area will be compared to the "soil" 
background samples. 

Contaminant Types 
Contaminant types, if any, are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
Not applicable 
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Human Health Risk Assessment 
Additional sampling is planned to provide samples and a representative data set to evaluate 
human health risks in this area. As further explained in Step 7 below, health-based action 
levels will be used to ensure that the selected analytical methods provide detection limits for 
conducting the risk assessment. 

Ecological Risk Assessment 
Not Applicable 

Feasibility Study 
Not applicable 

11.4 DQO Step 4 – Decision Units 
No further sub-division of this area is appropriate. 

11.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above. Determining Halaco's contribution to any contamination that is discovered may be 
complicated by others' use of the same loading dock. 

Fate and Transport of Contamination 
Not applicable 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Exposure scenarios will be as described in Section 2. 

Ecological Risk Assessment 
Not Applicable due to absence of habitat. 

Feasibility Study 
Not applicable 

11.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

To minimize sampling design error by ensuring that sampling locations are 
“representative” of site conditions, professional judgment was used to determine the 
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number of sampling locations (six) in this small area. The samples were imposed uniformly 
over the area.. The preliminary locations were then displaced randomly up to 5 feet in the x 
and y direction, approximately 10% of the nominal sample spacing distance (see Attachment 
B). 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

11.7 DQO Step 7 – Optimized Sampling Plan 
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. 

Tables 3 and 4 summarize the number of samples; Tables A-1 and A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-6 (Solid Matrix 
Sample Locations, NCL North) shows planned sample locations (see Attachment A.2). 
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SECTION 12 

McWane Blvd East 

12.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
There are reports that Halaco waste material is present along an unpaved extension of 
McWane Blvd north of the NCL East. Figure 5 depicts its location. 

The road is approximately 750 feet long. A visual inspection of the area on June 21, 2008, 
identified scattered pieces of waste on the surface. No samples have been collected and 
analyzed. 

 Fate and Transport 
Not applicable 

Threat to Human Health and the Environment 
Not applicable 

12.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 

12.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination is not adequately characterized due to the 
limited investigation of this area. Results from this area will be compared to the "soil" 
background samples. 

Contaminant Types 
Contaminant types, if any, are expected to be the same as for the Southeast Smelter area. 
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Fate and Transport 
Not applicable 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate ecological risks in this area. 

Feasibility Study 
Not applicable 

12.4 DQO Step 4 – Decision Units 
No further sub-division of this area is appropriate. 

12.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area (if any) will be evaluated as described in 
Section 2 above. 

Fate and Transport of Contamination 
Not applicable 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Exposure scenarios will be as described in Section 2, except that a 
recreational exposure scenario will be evaluated instead of industrial worker, construction 
worker, and trespasser exposure scenarios. 

Ecological Risk Assessment 
Ecological risks will be evaluated in accordance with applicable guidance as described in 
Section 7 above. 

Feasibility Study 
Not applicable 
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12.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

To minimize sampling design error by ensuring that sampling locations are 
“representative” of site conditions, professional judgment was used to determine the 
number of sampling locations (four) along this linear feature. The preliminary locations 
were then displaced randomly up to 15 feet along McWane Blvd, approximately 10% of the 
nominal sample spacing distance (see Attachment B). 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

12.7 DQO Step 7 – Optimized Sampling Plan 
Visual inspection of the surface and shallow subsurface is planned, along with a limited 
number of samples, to determine whether significant contamination is present in this area. 
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. 

Shallow soil samples will be collected along the dirt road from 8 locations. Four of the 
samples will be collected within the road and 4 of the samples will be collected immediately 
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. 

Tables 3 and 4 summarize the number of samples; Tables A-1 and A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-1 (Solid Matrix 
Sample Locations, Overview) and Figure A-10 (Transects for Visual Inspection for Presence 
of Slag Waste) show planned sample locations (see Attachment A.2). 
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SECTION 13 

Wetlands 

13.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
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. Figure 5 depicts the 
locations of the wetland area sediments. 

The area was re-vegetated after removal. It is not known how Halaco’s wastes were 
transported to this area. One hypothesis is that Halaco’s wastes flowed into the canal from 
the OID and were excavated from the canal. 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. 

Wetland Area Sediments – Ditch South of Waste Management Unit 
It is likely that Halaco wastes eroded from the WMU into the ditch south of the WMU 
before EPA completed its removal effort in 2007. In five of six sediment samples collected in 
the ditch and analyzed in an offsite lab, elevated levels of one or more metals were detected. 
The levels of radionuclides were also elevated in one sample. 

Wetland Area Sediments – South of Waste Management Unit 
No samples have been collected in the wetland area south of the WMU. 

Fate and Transport 
There is potential transport of wastes exposed at the surface during windy periods or 
surface runoff during the rainy season. There is also potential that infiltrating surface water 
may act as a continuing source of contamination to the underlying groundwater. 

Threat to Human Health and the Environment 
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). 

13.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 
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Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 

13.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination is not adequately characterized due to the 
limited number of samples analyzed in this area. It is also unknown if deposition of Halaco 
air emissions resulted in a thin layer of contamination on the soil surface. 

Additional samples from a "wetlands" background area are also needed to produce a data 
set that will allow meaningful comparisons of samples from potentially contaminated areas 
to background. Results for six background samples for metals and radionuclides are 
available from past studies (collected southeast of the J Street drain), but sample sizes on the 
order of 6 are only sufficient to estimate the center of the background distribution. An 
additional six samples (for a total of 12) should result in a data set that will allow a more 
meaningful comparison to background (i.e., to an “upper limit” concentration of 
unimpacted soils, for example, the 95th percentile UTL of the unimpacted area). These 
additional six samples are planned to be collected northwest of the J Street Drain, as 
described below. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
To determine if there is significant windblown transport of contaminated materials, 
additional sampling is planned during windy winter or spring periods (see Section 17 
below). 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks in this area. As further explained in 
Step 7 below, health-based action levels will be used to ensure that the selected analytical 
methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
Additional solid matrix sampling is planned to increase the number of samples and provide 
a more representative data set to evaluate ecological risks in this area. 

Feasibility Study 
Not applicable. 
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13.4 DQO Step 4 – Decision Units 
This area has been subdivided into three areas (South and West of Smelter Area, Ditch 
South of Waste Management Unit, South of Waste Management Unit) based on proximity to 
the WMU (Ditch South of Waste Management Unit), and the presence of Halaco wastes 
(known to have been present South and West of Smelter Area; not known South of Waste 
Management Unit). 

13.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above.   

Fate and Transport of Contamination 
Not applicable 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Exposure scenarios will be as described in Section 2, except that a 
recreational exposure scenario will be evaluated instead of industrial worker, construction 
worker, and trespasser exposure scenarios. 

Ecological Risk Assessment 
Ecological risks will be evaluated in accordance with applicable guidance as described in 
Section 7 above. 

Feasibility Study 
Remedial options to address potentially unacceptable risks to human health and the 
environment will be evaluated according to EPA guidance as described in Section 2 above. 

13.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

Past sampling data were considered to identify locations where the density of past sampling 
is inadequate to minimize sampling design error by ensuring that sampling locations are 
“representative” of site conditions. Professional judgment was used to identify preliminary 
sampling locations (12 in the “Wetland Area Sediments - South and West of Smelter Area” 
and 8 in the “Wetland Area Sediments - South of Waste Management Unit”). The 
preliminary locations were then displaced randomly up to 20 feet in the x and y direction, 
approximately 10% of the nominal sample spacing distance (see Attachment B). 
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In the “Wetland Area Sediments – Ditch South of Waste Management Unit,” samples were 
located uniformly along the bottom of the ditch, and at 2 step-out distances of 5 feet and 15 
feet south of the locations along the bottom of the ditch. The preliminary locations were 
then displaced randomly up to 12.5 feet in the direction parallel to the ditch, approximately 
10% of the nominal sample spacing distance along the ditch (see Attachment B). 

The six background samples were located uniformly across the area northwest of the J Street 
Drain. The preliminary locations were then displaced randomly up to 10 feet in x and y 
direction, approximately 10% of the nominal sample spacing distance (see Attachment B). 
Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

13.7 DQO Step 7 – Optimized Sampling Plan 
Wetland Area Sediments – South and West of Smelter Area 
Visual inspection of the surface and shallow subsurface is planned, along with a limited 
number of samples, to determine whether significant contamination is present in this area. 
The following are planned: 

• Visual observation will include a systematic slow walk along the March 2007 removal 
area and the rest of the wetland area between the J 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. 

• 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 in the samples, but will be 
included if present at the sample location. 

Wetland Area Sediments – Ditch South of Waste Management Unit 
Additional investigation is planned to determine the depth of waste material and the lateral 
and vertical extent of contamination in this area. The following samples are planned: 

• 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. 
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Wetland Area Sediments – South of Waste Management Unit 
Visual inspection of the surface and shallow subsurface is planned, along with a limited 
number of samples, to determine whether significant contamination is present in this area. 
The following are planned: 

• 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 
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. 

• 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 in the samples, but will be included if present at the sample location. 

Background Sediments – Northwest of J Street Drain 
Additional background sampling is planned to supplement the existing background data to 
result in a more meaningful background concentration from unimpacted areas. The 
additional wetlands background samples will be collected at 6 surface locations, northwest 
of the J Street drain to incorporate spatial variability. The samples will be analyzed for 
metals and radionuclides. 

Tables 3 and 4 summarize the number of samples; Tables A-1 and A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-1 (Solid Matrix 
Sample Locations, Overview) and Figure A-10, Transects for Visual Inspection for Presence 
of Slag Waste) show planned sample or observation locations (see Attachment A.2). 
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SECTION 14 

Beach Dunes 

14.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
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. Figure 5 depicts their approximate location. 

Periodically, the dunes are breached and potentially contaminated surface water and 
sediment discharge to the ocean. Some of the metals analyzed for in six samples collected 
from the beach dunes and analyzed at an offsite laboratory appeared to exceed background 
levels, but it is unclear if these exceedences are site-related. One sample may have elevated 
levels of thorium. Table 2 lists the number of samples analyzed in past sampling in this and 
other areas. 

Fate and Transport 
There is potential transport of contaminated beach sediments to the ocean during periods 
when the dunes are breached. Limited movement of waste from the beach to the lagoon is 
also possible when the dunes are breached and high tides cause inland flow. 

Threat to Human Health and the Environment 
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. 

14.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what cleanup activities 
may be necessary for this area, DQO Step 3 below describes what information is needed to 
assist in the decision process. 



SECTION 14: BEACH DUNES 

14-2  SAC/385135/092600014 (HALACO_RI_DQOS.DOC) 

14.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination is not adequately characterized due to the 
limited number of samples analyzed in this area. Additional sampling is planned to 
determine whether the elevated levels in beach sands are Site-related and the extent of any 
contamination. 

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. 

Additional samples from a "beach" background area are also needed to produce a data set 
that will allow meaningful comparisons of samples from potentially contaminated areas to 
background. Results for background six samples analyzed in an offsite lab for metals and 
radionuclides are available from past studies (collected at the surf line), but sample sizes on 
the order of 6 are only sufficient to estimate the center of the background or upgradient 
distribution. An additional six samples (for a total of 12) should result in a data set that will 
allow a more meaningful comparison to background (i.e., to an “upper limit” concentration 
of unimpacted soils, for example, the 95th percentile UTL of the unimpacted area). These 
additional six samples are planned to be collected inland of the surf line, northwest of the J 
Street Drain, as described below. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
To determine if there is significant waterborne transport of contaminated materials, water 
level measurements will continue to be made to understand surface hydrology (see Section 
17 below). 

Human Health Risk Assessment 
Additional sampling is planned to determine whether the elevated levels of metals detected 
in past sampling are site-related and pose any health risk. As further explained in Step 7 
below, health-based action levels will be used to ensure that the selected analytical methods 
provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
Additional solid matrix sampling is planned to increase the number of samples and provide 
a more representative data set to evaluate ecological risks in this area. 

Feasibility Study 
Not applicable. 
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14.4 DQO Step 4 – Decision Units 
No further sub-division is appropriate. 

14.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area (if any) will be evaluated as described in 
Section 2 above. 

Fate and Transport of Contamination 
Data will be used to update the fate and transport components of the conceptual site model 
by evaluating information on water levels and surface water hydrology. 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Exposure scenarios will be as described in Section 2, except that a 
recreational exposure scenario will be evaluated instead of industrial worker, construction 
worker, and trespasser exposure scenarios. 

Ecological Risk Assessment 
Ecological risks will be evaluated in accordance with applicable guidance as described in 
Section 7 above. 

Feasibility Study 
Remedial options to address potentially unacceptable risks to human health and the 
environment, if needed, will be evaluated according to EPA guidance as described in 
Section 2 above. 

14.6 DQO Step 6 – Decision Defensibility 
Controlling Decision Errors 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

Historical information was used to identify potentially contaminated areas to minimize 
sampling design error by ensuring that sampling locations are “representative” of site 
conditions. As described above for the OID and lagoon sediments, the location where the 
beach berm has breached 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. Professional judgment was used to determine the number of 
sampling locations (three) in each of the two breach areas. Preliminary sampling locations 
were uniformly spaced across each of the two breach areas, parallel to the ocean. 
Preliminary depths were selected in the range of tidal fluctuation. The preliminary locations 
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were then displaced randomly up to 10 feet in the x and y direction, approximately 10% of 
the nominal sample spacing distance (see Attachment B). 

Consideration was given to adding additional samples to evaluate spatial variability 
between sampling locations, but it was concluded that the additional value of such 
sampling was limited given the relatively high sample density. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

14.7 DQO Step 7 – Optimized Sampling Plan 
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 the 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 Halaco waste, if any. The 
subsurface soil samples will be analyzed for metals and radionuclides. 

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 better characterize spatial variability in 
background levels. The background concentrations of the current 6 locations at the shoreline 
may be different from those further inland. 

Tables 3 and 4 summarize the number of samples; Tables A-1 and A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-1 (Solid Matrix 
Sample Locations, Overview) shows planned sample locations (see Attachment A.2). 
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SECTION 15 

Surface Water 

15.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
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. Table 2 lists the number of 
surface water samples analyzed in past sampling. Figure 5 shows the locations of the OID 
and lagoon. Figure 10 shows past 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 
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. Oil and grease were frequently detected in surface water  
(and groundwater) samples before 2005 at relatively low levels (less than 10 to 100 parts per 
million [ppm] prior to 2004 and less than 1 ppm in 2004). 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 
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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. 

In two samples of Halaco’s wastewater collected and analyzed in 2003, the radionuclide Cs-
137 was detected. Surface water and groundwater sampling in 2006 did not find elevated 
radionuclide levels. Elevated levels of the radionuclide K-40 have been measured in surface 
water and groundwater at the Site. The elevated levels are expected (all potassium-
containing materials have a fixed percentage of K-40) and are probably due in part to the 
potassium chloride salt used in the smelting process. Further analysis for Cs-137 and K-40 is 
not planned. 

See 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. 

Fate and Transport 
There is movement of surface water, and possible transport of contaminants dissolved or 
suspended in the surface water, between the OID, lagoon, NCL-East, and small ditch 
immediately to the south of the WMU. Infiltrating surface water may act as a continuing 
source of contamination to the underlying groundwater. 

There may also be continued movement of contaminants from contaminated sediments into 
surface water. Two possible mechanisms are: 1) partitioning of contaminants from 
contaminated sediments into surface water when surface water velocities are low and 
residence time is high (high stage); and 2) erosion and suspension of contaminated bottom 
or bank sediments into surface water when velocities are high (low stage). 

Threat to Human Health and the Environment  
For surface water samples collected and analyzed in 2006, several metals exceeded 
ecological risk screening levels while only select metals exceeded human health risk 
screening levels within the OID between the Smelter and waste management areas, or the 
ditch south of the WMU. Thorium radionuclides also exceeded human health risk screening 
levels. The exceedances in surface water in the ditch south of the WMU appear to be result 
of impacts from Halaco’s process wastes. However, the exceedances in surface water within 
the OID potentially due to Halaco’s process wastes are difficult to distinguish from other 
sources, as noted above. 
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15.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what surface water 
cleanup activities may be necessary, DQO Step 3 below describes what information is 
needed to assist in the decision process. 

15.3 DQO Step 3 – Data Gaps 
Nature and Extent 
Surface Water in the OID, Lagoon, Hueneme Drain, J Street Drain, and Ocean 
Additional surface water sampling is planned for the OID and lagoon to determine whether 
surface waters at or adjacent to the site are affected by Halaco’s wastes even though (1) 
Halaco’s impact on surface water is probably small and difficult to identify due to temporal 
variability and other (non-Halaco) sources of many of the constituents of Halaco’s wastes; 
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 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. 

One set of samples will be collected during the non-breach conditions when the OID is at a 
high-water stage, and surface water slowly moves seaward through the lagoon and seeps 
through the berm toward the ocean. A second set 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. 

Samples are planned from OID locations north of the Site, OID locations adjacent to the 
Halaco property, the lagoon, the ocean , and the J Street and Hueneme drains (which are 
inputs into the OID/lagoon system) to look for upstream/downstream differences in water 
quality that suggest a continuing site impact. 
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Also planned is the analysis of surface water samples for general chemistry and other 
anions to serve as natural tracers to help fingerprint surface water types and sources. 

Surface Water in the Ditch South of WMU 
Limited additional surface water sampling is planned 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. 

Surface Water in the NCL-East 
Limited sampling is planned 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. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
To determine if there is significant transport of site-related constituents that may pose 
human health or ecological risks, the following general chemistry measurements on surface 
water (and groundwater) are needed: 

• Field parameters (EC, pH, T, Eh, DO, turbidity). 
• TDS, major cations (Na, K, Ca, Mg), and major anions (Cl, SO4, CO3, HCO3), 
• Nitrogen species (Ammonia, NO3, NO2, TKN) 
• Other anions as tracers (F, I, Br). 

This robust set of chemistry measurements is necessary to determine the potential impacts 
to surface water from Halaco’s process waste relative to other sources. All of the general 
chemistry parameters will be used to compare surface water chemistry among the following 
areas: 

• Hueneme Drain and J Street Drain (watershed runoff from north) 
• OID north of the Smelter and waste management areas (watershed runoff from north) 
• OID between the Smelter and waste management areas 
• Lagoon 
• Ditch south of the waste management area 
• NCL East, east of the waste management area 
• Seawater (moves into lagoon, OID, and ditch when beach berm is breached) 

The general chemistry will also be compared to historical data available for these surface 
water areas and for Halaco’s process wastewater. 

The comparison of surface water general chemistry data will include the following 
activities: 

• Comparing TDS, comparing EC, and plotting the major ions on trilinear diagrams (Na, 
K, Ca, Mg, Cl, SO4, CO3, HCO3) to fingerprint the general water chemistries 

• Comparing anions that are not subject to degradation or retardation (Cl, F, I, Br) 
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• Comparing the ammonia and the different nitrogen species that may be present under 
differing oxidation-reduction conditions to help understand the source of ammonia 

• Comparing field parameters pH, Eh, and DO to assess oxidation-reduction conditions 
which may help explain differences in nitrogen species and other anions that may 
change in response to differing oxidation-reduction conditions (SO4, CO3, HCO3) 

Human Health Risk Assessment 
The new sampling data will add to the data set used to evaluate human health risks 
associated with contaminated surface water, if any. As further explained in Step 7 below, 
health-based action levels will be used to ensure that the selected analytical methods 
provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
The new sampling data will add to the data set used to evaluate ecological risks associated 
with contaminated surface water, if any. Both total and dissolved metals concentrations are 
needed for ecological risk assessment. In addition, measurement of the follow parameters 
are needed: DO, hardness, alkalinity, pH, temperature, TDS, TOC, sulfate, ammonia, nitrate, 
nitrite, nitrogen as TKN, chloride, and turbidity. These data will be used as follows: 

• DO, TDS, chloride, and turbidity – Define ecology of surface water 

• Alkalinity and sulfate – Influences the bioavailability of some metals. 

• Hardness - Influences the bioavailability of some divalent metals. Used to adjust 
hardness-dependent criteria for metals. The toxicity of other metals may also be 
influenced by hardness. 

• Alkalinity – Influences the bioavailability of some metals. 

• pH - Influences the toxicity and bioavailability of multiple chemicals (e.g., many metals, 
ammonia). 

• Temperature - Defines ecology of the site. Temperature can influence ammonia toxicity. 

• TOC – Influences bioavailability of metals and organic contaminants by binding. Used to 
normalize organic chemical concentrations. 

• Ammonia, Nitrate as N, Nitrite as N, Nitrogen as TKN – Ammonia toxic to aquatic 
species. Nitrogen may be in ammonia and other forms depending on oxidation-
reduction conditions. 

Feasibility Study 
Not applicable 

15.4 DQO Step 4 – Decision Units 
Where appropriate in this section, individual surface water bodies are discussed separately. 
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15.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above. 

Fate and Transport of Contamination 
Data will be used to update the fate and transport components of the conceptual site model 
by comparing the concentrations of metals, radionuclides, and other general chemistry 
measurements among the following areas to determine the potential impacts to surface 
water from Halaco’s process waste relative to other sources: 

• Hueneme Drain and J Street Drain (watershed runoff from north) 
• OID north of the Smelter and waste management areas (watershed runoff from north) 
• OID between the Smelter and waste management areas 
• Lagoon 
• Ditch south of the waste management area 
• NCL East, east of the waste management area 
• Seawater (moves into lagoon, OID, and ditch when beach berm is breached) 

The general chemistry will include the parameters described above. The metals, 
radionuclide, and general chemistry will also be compared to historical data available for 
these surface water areas and for Halaco’s process wastewater. This may include updating 
time-series concentration charts from CH2M HILL (2008a), preparing new time-series 
concentration charts, and other types of charts. Other types of charts may include bar charts 
and trilinear diagrams to finger print the water chemistries of the different surface water. 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Exposure scenarios are: residential, industrial worker, construction 
worker, trespasser, and recreational. 

Ecological Risk Assessment 
Ecological risks will be evaluated in accordance with applicable guidance as described in 
Section 7 above. 

Feasibility Study 
No remedial actions are planned for surface waters. 

15.6 DQO Step 6 – Defensibility – Data Representativeness 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 
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Historical information was used to identify surface water sampling locations and analytes 
that would provide the data necessary to (1) assess risks to human health and the 
environment and (2) determine the potential impacts to surface water from Halaco’s process 
waste relative to other sources. Professional judgment was used to develop a robust set of 
general chemistry parameters that will be analyzed for a comprehensive set of sample 
locations to increase the likelihood of determining the potential impacts to surface water 
from Halaco’s process waste relative to the other sources. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

15.7 DQO Step 7 – Optimized Sampling Plan 
OID, Lagoon, Hueneme Drain, J Street Drain, and Ocean. 
Collection of 2 comprehensive rounds of surface samples water samples from the OID, 
lagoon, and seawater system is planned. The first round will be collected during non-breach 
conditions when the OID is at a high-water stage, and surface water slowly moves 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. 

Planned sampling locations are: OID north of the Site (4 locations), OID adjacent to the 
Halaco property (4 locations), lagoon (2 locations), the ocean (2 locations), and the J Street 
and Hueneme drains. Two locations are planned for the lagoon and the ocean to assess 
potential variability within these waters. 

Planned field parameters are: EC, pH, T, Eh, and DO. 

In addition to metals (unfiltered and filtered), planned laboratory analytical parameters are: 
radionuclides, ammonia, 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), 
hardness, alkalinity, TOC, and turbidity. 

Also planned is the measurement of surface water elevations to estimate or interpret flow 
direction and discharge. 

Ditch South of WMU 
One round of surface 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). The planned field and laboratory parameters 
are the same as for the OID, Lagoon, Hueneme Drain, J Street Drain, and Ocean. 

NCL East 
Two rounds 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 



SECTION 15: SURFACE WATER 

15-8  SAC/385135/092600014 (HALACO_RI_DQOS.DOC) 

and lagoon when the NCL-East surface water has risen and is of a broader areal 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 areal extent. 
The planned field and laboratory parameters are the same as for the OID, Lagoon, Hueneme 
Drain, J Street Drain, and Ocean. 

Tables 3 and 4 summarize the number of samples; Tables A-1 through A-9 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (see Attachment A.1); and Figure A-7 ( Surface Water 
Sample Locations) shows planned surface water sample locations (see Attachment A.2). 
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SECTION 16 

Groundwater 

16.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
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. Table 2 
lists the number of groundwater samples analyzed in past sampling. Figure 9 shows well 
locations. 

Nine of the 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. VOCs were detected 
infrequently and at low levels in a small number of groundwater samples. 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. 

See 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. 

Fate and Transport 
When Halaco discharged wastewater to the WMU 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 
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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. A video of the inside of the line performed in 2009 by the City of 
Oxnard did not provide evidence of leakage according to the City, but infiltration into the 
line is still suspected. 

Shallow groundwater chemistry near surface water bodies is influenced by whether the OID 
and lagoon are either (1) in non-breach conditions when the OID is at a high-water stage or 
(2) in breach conditions when the OID is at low-water stage. Shallow groundwater 
concentrations of ammonia and other parameters indicative of Halaco’s waste are higher 
during the winter/spring (when the breach conditions and lower water levels generally 
occur) and lower in the summer/fall (when the non-breach conditions and higher water 
levels generally occur) (CH2M HILL, 2008a). 

• When lower surface water levels occur, groundwater with higher levels of ammonia 
(and other parameters indicative of Halaco’s waste) will move in groundwater towards 
the OID and lagoon increasing the concentrations in groundwater near the OID and 
lagoon. 

• When higher surface water levels occur, surface water with lower levels of ammonia 
(and other parameters indicative of Halaco’s waste) will move inland to groundwater 
decreasing (diluting) the concentrations in groundwater near the OID and lagoon. 

There is potential for groundwater to discharge into the OID when surface water levels are 
low. 

Threat to Human Health and the Environment 
Numerous metals and radionuclides exceeded human health screening levels for 
groundwater samples collected in 2006 from monitoring wells at the Smelter and waste 
management areas. 
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16.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 

Because there is insufficient information to determine whether or what groundwater 
cleanup activities may be necessary, DQO Step 3 below describes what information is 
needed to assist in the decision process. 

16.3 DQO Step 3 – Data Gaps 
Nature and Extent 
The lateral and vertical extent of contamination is not adequately characterized due to the 
absence of groundwater monitoring wells in deeper portions of the semiperched zone and 
offsite. Additional monitoring well installation, groundwater sampling and analysis, 
piezometer installation, and water level measurements are planned to provide the needed 
data. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
To determine if there is significant offsite and deeper transport of contaminated site-related 
materials, in addition to analyses for metals and thorium, the following general chemistry 
measurements on groundwater (and surface water) are needed: 

• Field parameters (EC, pH, T, Eh, DO, turbidity). 
• TDS, major cations (Na, K, Ca, Mg), and major anions (Cl, SO4, CO3, HCO3), 
• Nitrogen species (Ammonia, NO3, NO2, TKN) 
• Other anions as tracers (F, I, Br). 

This robust set of general chemistry measurements is necessary to determine the potential 
impacts to groundwater from Halaco’s process waste relative to background conditions and 
other sources. These other sources may include impacts from seawater intrusion due to 
historical overdraft conditions and recharge of surface water in the OID and lagoon to 
groundwater when surface water elevations are higher than the water table elevations. The 
concentrations of TDS (and other dissolved constituents) in the OID and lagoon may be (1) 
low if surface water is comprised mostly from watershed runoff or (2) high if the beach 
berm is breached and seawater moves inland. 

The general chemistry parameters will be used to compare groundwater chemistry among 
the following groups of wells: 

• Current onsite shallow wells that are most impacted from Halaco’s operations 
• New onsite deeper wells that may be impacted from Halaco’s operations 
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• New offsite shallow wells that may be impacted from Halaco’s operations 

In addition, the groundwater chemistry will be compared to surface water chemistry 
because surface water can recharge groundwater when surface water levels are higher than 
groundwater levels. 

The general chemistry will also be compared to historical data available for groundwater 
monitoring wells at the Smelter and waste management areas. 

The comparison of groundwater and surface water general chemistry data will include the 
same activities as described for surface water in Section 15 above. 

Water levels will be measured to determine groundwater flow directions. A focused effort is 
also needed to determine if groundwater is leaking into the City of Oxnard’s sanitary sewer 
trunk line that runs along McWane Blvd. 

Human Health Risk Assessment 
The new sampling data will add to the data set used to evaluate human health risks from 
groundwater. As further explained in Step 7 below, health-based action levels will be used 
to ensure that the selected analytical methods provide detection limits for conducting the 
risk assessment. 

Ecological Risk Assessment 
The new sampling data will add to the data set used to evaluate human health risks from 
groundwater. 

Feasibility Study 
To help evaluate Monitored Natural Attenuation (MNA) as a remedial alternative, the 
following general chemistry measurements on groundwater (and surface water) are needed: 

• Field parameters (EC, pH, T, Eh, DO, turbidity). 
• Metals 
• TDS, major cations (Na, K, Ca, Mg), and major anions (Cl, SO4, CO3, HCO3), 
• Nitrogen species (Ammonia, NO3, NO2, TKN) 
• Other anions as tracers (F, I, Br). 

 
These data will be used as follows: 

• Dissolved oxygen, select anions (SO4, CO3, HCO3), select metals (e.g., iron), and the 
nitrogen species will be used to assess the presence of naturally occurring biological 
processes. These parameters are involved in metabolic processes as either electron 
acceptors or metabolic by products. Their concentrations will change as biological 
metabolism occurs. 

• Eh and pH will be used to assess the oxidation-reduction potential of groundwater. 
Different metabolic processes occur under different oxidation-reduction conditions. 
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• Metals and cations (Na, K, C, and Mg) will be used to assess adsorption onto the aquifer 
matrix or cation-exchange with the aquifer matrix. The concentrations will change as 
adsorption onto the aquifer matrix occurs. 

• Cl, F, I, and Br are not subject to biodegradation or other retardation mechanisms and 
will be used as a control against which to assess changes of the other parameters that 
may change in response to biological, adsorption, and other naturally occurring process 
that will “attenuate” concentrations in groundwater. 

• Na, K, C, and Mg will be used together with SO4, CO3, and HCO3 to plot general 
chemistry on trilinear diagrams which will be used to help assess how the general 
chemistry (including anions that change in response to biological process) changes 
spatially and over time. 

• Total dissolved solids will be used as a general water quality parameter. 

16.4 DQO Step 4 – Decision Units 
Groundwater will be evaluated separately for the Smelter area and the waste management 
area because of the historical differences in Halaco’s waste disposal practices and the 
presence of surface water in the OID. However, groundwater will also be evaluated on a 
site-wide basis across both of these areas. 

Surface water in the OID acts as a boundary condition, preventing or inhibiting shallow 
groundwater from the Smelter area to interact with shallow groundwater from the waste 
management area. However, the effects of this shallow surface water boundary condition 
will become less pronounced with depth, and therefore, deeper groundwater within the 
Semiperched aquifer at the Smelter area may interact with deeper groundwater at the waste 
management area within the Semiperched aquifer. 

16.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
The nature and extent of contamination in this area will be evaluated as described in Section 
2 above. 

Fate and Transport of Contamination 
The fate and transport of contamination will be evaluated by preparing data tables, maps, 
and charts illustrating concentration data together with other parameters influencing the 
fate and transport of contamination. Data will be tabulated and illustrated over single and 
multiple time frames. The assessment of the fate and transport of contamination of 
contamination will be assessed using professional judgment. 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. A residential exposure scenario will be assumed. 
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Ecological Risk Assessment 
Not applicable. 

Feasibility Study 
Remedial options to address potentially unacceptable risks to human health and the 
environment will be evaluated according to EPA guidance as described in Section 2 above. 

16.6 DQO Step 6 – Decision Defensibility 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

Historical information was used to identify groundwater sampling locations and analytes 
that would provide the data necessary to assess the (1) nature and extent of contamination, 
(2) fate and transport of contamination, and (3) risks to human health and the environment. 
The assessment of the fate and transport of contamination will include determining the 
potential impacts to groundwater from Halaco’s process waste relative to other sources and 
evaluating MNA. Professional judgment was used to develop a robust set of general 
chemistry parameters that will be analyzed for a comprehensive set of sample locations and 
depths to increase the likelihood of determining the potential impacts to from Halaco’s 
process waste relative to the other sources. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

16.7 DQO Step 7 – Optimized Sampling Plan 
The following is planned: 

• 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: 

Monitoring Wells 

- 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 
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- MW-26 – Assess offsite and potential background conditions 
- MW-27 – Assess offsite and potential background conditions 

• Potential 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). 

• 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. 

• The deep CPT borings at the 3 locations in the smelter and waste management areas 
(described in Sections 2 and 6) 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 to try to obtain a potential 3-dimensional interpretation of lithology 
and water quality. 

• 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, Eh, DO). General chemistry and other ions will 
include total dissolved solids (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. 

• 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. 
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• 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 
elevations at the northern part of the Site. The piezometers would be constructed of ¾-
inch diameter PVC and 1-foot long screens. The sewer line is deep, approximately 15 to 
20 feet below ground surface 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. Three piezometers will be installed at each of the 2 
locations, one at an elevation above the sewer line, one at the same elevation as the line, 
and one at an elevation about 10-feet below the sewer line. 

Piezometers 

• Measuring field parameters (EC, pH, T, Eh, 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. 

• 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. 

• 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. 

After the Phase 1 investigation is completed, additional investigation is likely to be needed to 
determine the horizontal and vertical extent of groundwater contamination, including the 
impacts, if any, of tanks, the former OID settling pond, and other “point” or “limited area” 
sources of contamination at the Site. 

Tables A-1 through A-9 list the specific chemical and/or radiological parameters and 
identify action or screening levels used to identify appropriate detection limits; Tables 3 and 
4 summarize the number of samples; and Figure A-1 (Solid Matrix Sample Locations, 
Overview) and Figure A-8 (Groundwater Monitoring Well Locations) show planned sample 
locations. 
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SECTION 17 

Air 

17.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
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 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. 

Fate and Transport 
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. 

There is potential transport of wastes from the waste management area and possibly other 
parts of the site during windy periods 

Threat to Human Health and the Environment 
All metals with screening levels exceeded human health screening levels for ambient air 
samples collected in 2006. 

17.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 
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Because there is insufficient information to determine whether or what cleanup activities 
may be necessary to address windborne transport of contaminants, DQO Step 3 below 
describes what information is needed to assist in the decision process. 

17.3 DQO Step 3 – Data Gaps 
Nature and Extent 
Not applicable. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
Additional sampling is needed to determine the effect of stronger and more variable wind 
conditions (compared to conditions during the 2006 sampling) on the fate and transport of 
wind-blown materials from the Site. 

Hourly meteorological data are also needed to identify weather patterns, wind speeds, and 
directions. 

Human Health Risk Assessment 
Additional sampling is planned to increase the number of samples and provide a more 
representative data set to evaluate human health risks from windborne transport. As further 
explained in Step 7 below, health-based action levels will be used to ensure that the selected 
analytical methods provide detection limits for conducting the risk assessment. 

Ecological Risk Assessment 
Not applicable. 

Feasibility Study 
Not applicable. 

17.4 DQO Step 4 – Decision Units 
Not applicable. 

17.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
Not applicable. 

Fate and Transport of Contamination 
The fate and transport of contamination will be evaluated by preparing data tables, maps, 
and charts illustrating concentration data together with other parameters influencing the 
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fate and transport of contamination. Data will be tabulated and illustrated over single and 
multiple time frames. The assessment of the fate and transport of contamination of 
contamination will be assessed using professional judgment. 

Human Health Risk Assessment 
Human health risks will be evaluated in accordance with applicable guidance as described 
in Section 2 above. Residential and industrial exposure scenarios will be evaluated. 

Ecological Risk Assessment 
Not applicable. 

Feasibility Study 
Not applicable. 

17.6 DQO Step 6 – Decision Defensibility 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

Historical information was used to identify air sampling locations and analytes that would 
provide the data necessary to assess the (1) fate and transport of contamination and (2) risks 
to human health. The assessment of the fate and transport of contamination will include 
determining the potential impacts to air from Halaco’s process waste relative upwind 
sources. Professional judgment was used to develop sample locations to increase the 
likelihood of determining the potential impacts to from Halaco’s process waste relative to 
the other sources. 

To control measurement error the planning team has ensured that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
the project QAPP, and collecting and shipping samples as documented in the project FSP 
and field SOPs attached to the project FSP. 

17.7 DQO Step 7 – Optimized Sampling Plan 
Additional monitoring is planned during periods of high winds to determine whether 
windblown material is moving offsite. The following sampling is planned: 

• 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 
towards the east over NCL-East. Five 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 
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- 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 

• Each monitoring event will consist of 6 samples collected daily. Three 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. 

• Each of the samples will be analyzed for metals and radionuclides. 

Tables 3 and 4 summarize the number of samples; Tables A-1 and A-6 list the specific 
chemical and/or radiological parameters and identify action or screening levels used to 
identify appropriate detection limits (Attachment A.1); and Figure A-9 (Air Sample 
Locations) show planned sample locations (Figure A.2). 
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SECTION 18 

Fish and Other Biota 

18.1 DQO Step 1 – Conceptual Site Model 
Nature and Extent 
Not applicable. 

Fate and Transport 
Not applicable. 

Threat to Human Health 
Not applicable. 

Threat to the Environment 
More than 93 fish were collected in 2006 from the lower reach of the OID or in the adjacent 
lagoon at the mouth of the OID. The fish were composited into nine samples, which were 
analyzed for metals, gross alpha radiation, and gross gamma radiation. Six of nine fish 
samples consisted of water column species; three consisted of benthic species. The levels of 
gross alpha and gamma radiation were below detection limits. Some metals were detected 
above screening levels, but it is unclear whether the levels are Site related. 

No site-specific chemical concentration data in tissues of other types of biota are available 
for the Site. 

Numerous metals exceeded ecological screening levels for the surface water, sediment, and 
soil samples collected in 2006. See CH2M HILL (2008b) for more detail. The results of this 
screening-level assessment relied on conservative, standard literature-derived toxicity and 
bioaccumulation values. It also relied on conservative exposure assumptions. The purpose 
of this screen-level assessment was to identify those COPECs and media that may 
significantly impact the receptors and require a further, more detailed evaluation. 
Additional site-specific data on toxicity and bioaccumulation are needed to perform a BERA 
with reduced uncertainty that is not overly conservative. 

18.2 DQO Step 2 – Site Decisions 
Decision Statement 
To determine whether: 1) a release that poses a potential threat to human health and the 
environment has occurred that requires further consideration; or 2) no further investigation 
is necessary. 
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Because there is insufficient information to determine whether or what cleanup activities 
may be needed to adequately evaluate ecological risks, DQO Step 3 below describes what 
information is needed to assist in the decision process. 

18.3 DQO Step 3 – Data Gaps 
Nature and Extent 
Not applicable. 

Contaminant Types 
Contaminant types are expected to be the same as for the Southeast Smelter area. 

Fate and Transport 
Not applicable. 

Human Health Risk Assessment 
Not Applicable 

Ecological Risk Assessment 
Collection and analysis of additional fish, other biota, and bioassay sediment samples are 
needed to develop site-specific bioaccumulation relationships to better quantify 
bioavailability and exposure to terrestrial and aquatic biota for use in the baseline ecological 
risk assessment (BERA). 

The biota and bioassay samples will be collected in spring 2010 when biota are most 
abundant and biological uptake from surface water, soils, and sediment to biota would be 
most active. Biota and bioassay samples are planned from a range of low-medium-high 
media concentrations, to be determined by the past and new RI data. 

A separate sampling and analysis plan will be prepared for the biota sampling and analysis 
and sediment toxicity testing. 

Feasibility Study 
Not applicable. 

18.4 DQO Step 4 – Decision Units 
Not applicable. 

18.5 DQO Step 5 – Decision Rules 
Nature and Extent of Contamination 
Not applicable. 
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Fate and Transport of Contamination 
Not applicable. 

Human Health Risk Assessment 
Not Applicable 

Ecological Risk Assessment 
Ecological risks will be evaluated in accordance with applicable guidance as described in 
Section 7 above. 

Feasibility Study 
Not applicable. 

18.6 DQO Step 6 – Decision Defensibility 
To limit the possibility of decision errors, the planning team has focused on controlling the 
two contributors to decision error: sampling design error and measurement error (see 
Section 2 for explanation of these errors). 

Historical information was used to identify preliminary follow-up sampling locations, 
analytes, biological media, and collocated surface water, soil, and sediment media that will 
provide data necessary to assess ecological risks from surface water, soil, and sediment 
impacted from Halaco’s process wastes. Professional judgment was used to develop the 
sample locations, analytes, and media to provide site-specific information so that the BERA 
will not be overly conservative. Professional judgment and the seven-step DQO process will 
be used to update these preliminary follow-up sampling locations, analytes, and media after 
evaluating the surface water, soil, and sediment data to be collected under these DQOs. 

To control measurement error the planning team will ensure that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
an addendum to the project QAPP, and collecting and shipping samples as documented in a 
project FSP and field SOPs attached to the project FSP. 

18.7 DQO Step 7 – Optimized Sampling Plan 
Preliminary follow-up biological sampling is planned in the following areas: 

• OID, lagoon, and upstream areas to determine whether the metal concentrations in fish 
tissue reflect any contribution from the Site. Further analysis of tissue from fish and 
benthic invertebrates in the OID and lagoon is also being considered to better estimate 
risks to piscivorous (e.g., least tern) and benthic invertebrate-eating (e.g., snowy plover) 
wildlife. The collection and analysis of fish and benthic invertebrates would be co-
located with sediment samples collected from locations expected to represent low to 
high sediment concentrations based on the data collected as described above. 
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• Tissue from terrestrial resident plants and soil invertebrates in contaminated soils to 
better estimate risks to terrestrial birds and mammals. The collection and analysis of soil 
invertebrates and terrestrial plants, if they occur, will be co-located with soil samples 
collected from locations expected to represent low to high soil concentrations based on 
the data collected as described above. 

As noted above, an addendum to the project QAPP and a project FSP and field SOPs will be 
prepared for these sampling and analysis activities, if they are performed.
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SECTION 19 

Investigation Derived Waste 

19.1 DQO Step 1 – Conceptual Site Model 
Solid and liquid IDW will be produced for the different media sampled and analyzed. 

19.2 DQO Step 2 – Site Decisions 
How will IDW be managed and disposed? Dispose of IDW in accordance with Federal, 
State, and local laws and regulations. 

19.3 DQO Step 3 – Data Gaps 
• What are the Federal, State, and local laws and regulations that are applicable to the 

management and disposal of IDW? Does the IDW meet State or Federal definitions of 
hazardous waste? 

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

19.4 DQO Step 4 – Decision Units 
Solid and liquid IDW 

19.5 DQO Step 5 – Decision Rules 
IDW will be managed and disposed according to Federal, State, and local laws and 
regulations that are applicable to the management and disposal of IDW. IDW will be 
temporarily stored onsite in temporary containers, including bins, roll off boxes, and tanks. 
Disposal options for solid and liquid include the following: 

• Solid IDW 

- Place on top of WMU and cover with current erosion matting. Process waste solids 
(slag) in the WMU are currently exposed at ground surface and covered only with 
erosion matting. 

- Dispose offsite to permitted TSD facility. 

• Liquid IDW 

- Dispose to Publically Owned Treatment Works (POTW), which is the local City of 
Oxnard Waste Water Treatment Plan located immediately to the west of Perkins Rd 
(see Figures 1 and 2) . The liquid IDW may be disposed into a sanitary sewer trunk 
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line (via manholes) that leads directly to the POTW or trucked to the POTW. The 
sewer line and manholes run east-to-west along McWane Blvd., immediately north 
of the Smelter Parcel and the Waste Management Area. 

- Dispose offsite to permitted TSD facility. 

19.6 DQO Step 6 – Decision Defensibility 
To control measurement error the planning team will ensure that analytical measurements 
are undertaken under the US EPA Region 9 analytical system when possible, adhering to 
sampling and analysis methods governed by strict QA/QC requirements as documented in 
an addendum to be prepared to the RI sampling and analysis plan (see DQO Step 7 below). 

19.7 DQO Step 7 – Optimized Sampling Plan 
Sample data for analytes identified in Tables A-1 through A-8 will be provided to the waste 
disposal facilities for further evaluation. 

A separate IDW management and disposal plan will be prepared as an addendum to the RI 
sampling and analysis plan after determining specific requirements for IDW management 
and disposal. This plan will detail specific IDW sampling and analysis requirements for 
disposal of the IDW. 
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Tables 



Halaco Site Remedial Investigation
Material Comment

1,1,1-trichloroethane Stored in maintenance shop

Acetylene Stored in maintenance shop

Aluminum dross, cans, scrap One of the two primary materials processed by Halaco

Ammonia gas Used for air pollution control

Ammonium phosphate Stored in maintenance shop

Barium chloride

Beryllium Used as alloying agent

Boric acid

Calcium hypochlorite

Calcium hydroxide

Cerium

Flourospar Calcium fluoride

Lead soaps

Lime Used for air pollution control

Magnesium scrap, sludge, dross One of the two primary materials processed by Halaco

Magnesium chloride Used in large quantities as "flux"

Manganese hardener

Manganese chloride Manganese added as alloying agent

Mischmetal Mixture or alloy of rare earth elements

Mobilfluid 423

Mobiltac E 65% asphalt, 15% TCE, 15% other petroleum compounds

Petroleum compounds Including gasoline, diesel fuel, motor oil, lithium grease, other grease, mineral 
oil, "heavy paraffinic distillate," naptha, "petroleum asphalts"

Pink flux

Potassium chloride Used in large quantities as "flux"; also listed as potash

Reynolds Al Mn hardener

Silicon metal

Sodium chloride Used in large quantities as "flux"

Sodium hydroxide

Sulfuric acid

Sulfur

Sulfur dioxide Used as cover gas during production of magnesium ingots

Trichloroethylene Chlorinated solvent

Zinc Material processed by Halaco 

Zirconium hardener

TABLE 1
Materials Reportedly Stored or Used at the Halaco Facility



TABLE 2
Summary of Past Samples
Halaco Site Remedial Investigation

 Past Sampling (number of locations)
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Solid Smelter area soils - north area 9         17       r,v -          -          -                         -          -                     -               
Matrix Smelter area soils - parking area 1         -          -          -          -          -                         -          -                     -               

Smelter area soils - process building area 1         6         r,v -          -          -                         -          -                     -               
Smelter area soils - southeast area 16       8         r -          -          -                         -          -                     -               
Waste Management Unit (WMU) 34       33       r -          -          -                         -          -                     -               
Waste Disposal Area (WDA) 5         18       r -          -          -                         -          -                     -               
NCL soils and sediments - east 8         40       r 4         t,p -                         -          -                     -               
NCL soils and sediments - north -          -          -          4         t,p -                         -          -                     -               
Oxnard Industrial Drain (OID) and lagoon sediments 16       12       r -          -          -                         -          -                     -               
J Street and Hueneme Drain sediments -          -          -          -          -          -                         -          -                     -               
Loading dock soils -          -          -          -          -          -                         -          -                     -               
McWane Blvd soils, north of WDA and NCL East -          -          -          -          -          -                         -          -                     -               
Wetland area soils - south and west of smelter area 12       12       r 2         t,p -                         -          -                     -               
Wetland area sediments - ditch south of WMU 6         23       r -          -          -                         -          -                     -               
Beach dunes and sediments 12       33       r -          -          -                         -          -                     -               
Marine sediments 12       27       r -          -          -                         -          -                     -               
Offsite residential soils 2         10       r -          -          -                         -          -                     -               
Offsite agricultural soils 2         10       r 6         t,p -                         -          -                     -               

Surface Oxnard Industrial Drain (OID) and lagoon 8         -          r,v 3         a,g,t,p 2, bimonthly e,ph,o 3, bimonthly a,v,o,t,r,g
Water Ditch south of WMU 2         -          r,v -          -                         -          3, bimonthly a,v,o,t,r,g

Ocean surf line -          -          -          -          -                         -          1, bimonthly a,v,o,t,r,g
NCL - East -          -          -          -          -          -                         -          -                     -               
NCL - North -          -          -          -          -          -                         -          -                     -               
J Street and Hueneme Drains -          -          -          2         a,g,t,p -                         -          -                     -               

Ground- Semi-perched Aquifer - shallow wells (existing) 14       -          r,v -          -          4, semiannual e,ph,o 11, quarterly a,v,o,t,r,g
water Semi-perched Aquifer - deep wells (new) -          -          -          -          -          -                         -          -                     -               

Upper Aquifer System - Oxnard Aquifer (new) -          -          -          -          -          -                         -          -                     -               
Air Upwind, onsite, downwind 6         -          -          -          -          -                         -          -                     -               
Soil Smelter area -          -          -          -          -          -                         -          -                     -               
Gas WMU and WDA -          -          -          -          -          -                         -          -                     -               
Biota Plants - TBD -          -          -          -          -          -                         -          -                     -               

Invertebrates - TBD -          -          -          -          -          -                         -          -                     -               
Fish - OID/lagoon 9         -          r -          -          -                         -          -                     -               

Notes: Other Analytes:

TBD = to be determined v = volatile organic compounds (VOCs)
N/A = not applicable o = oil and grease (O&G)

t = total petroleum hydrocarbons (TPH)
p = pesticides and PCBs

EPA solid waste samples from Weston (2007) and Team 9 (2008) a = ammonia and other nitrogen species
EPA surface water, groundwater, and air samples from Weston (2007) r = radionuclides (may include isotopes and gross alpha/beta)
Ormond Beach regional investigation samples from AMEC (2006) e = electrical conductivity

g = general chemistry (may include pH, EC, T, TDS, and major ions)

 Halaco Site Routine 
Surface Water and 

Groundwater Monitoring
(2002-2004) 

"Analyte frequency" is the percentage of samples in specified area to be 
analyzed for each parameter or set of parameters

 EPA Halaco Site 
Investigations

(2006/2007) 

 Ormond Beach 
Regional 

Investigation
(2006) 

 Halaco Site Routine 
Surface Water and 

Groundwater Monitoring 
(1981-2003) 
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TABLE 3

Summary of Planned RI Samples
Halaco Site Remedial Investigation

Frequency of Analysis (%) Number of Samples
Chemical Geotechnical Chemical Geotechnical
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Solid Smelter Parcel North Area, shallow samples SM-SPN-xxx-depth 1 10 2 3 0, 2 100 100 25   25   -      -      -      -      -      -      -      -      -      -         20   20   5     5     -      -      -      -      -      -  -    -      -      -         
Matrix North Area, deeper samples SM-SPN-xxx-depth 1 2 5 15 to 25 0, 5, 10, OW, N 100 100 25   25   -      -      -      -      -      -      -      -      -      -         10   10   3     3     -      -      -      -      -      -  -    -      -      -         
(SM) Parking Area SM-SPP-xxx-depth 1 4 2 3 0, 2 100 100 50   50   -      -      -      -      -      -      -      -      -      -         8     8     4     4     -      -      -      -      -      -  -    -      -      -         

Smelter and Southeast Area SM-SPS-xxx-depth 1 27 5 15 to 25 0, 5, 10, OW, N 100 100 50   50   25   -      -      -      -      -      -      -      -      -         135 135 68   68   34   -      -      -      -      -  -    -      -      -         
Smelter Area, CPT, shallow SM-SCP-xxx-depth 1 1 Continuous 25 Continuous -      -      -      -      -      -      -      -      -      -      -      100 -      -         -      -      -      -      -      -      -      -      -      -  -    25   -      -         
Smelter Area, CPT, deep SM-SCP-xxx-depth 1 1 Continuous 160 Continuous -      -      -      -      -      -      -      -      -      -      -      100 -      -         -      -      -      -      -      -      -      -      -      -  -    160 -      -         
Smelter Area, geotechnical SM-SGT-xxx-depth 1 2 3 25 5, 10, N -      -      -      -      -      -      -      -      -      -      -      -      100  100    -      -      -      -      -      -      -      -      -      -  -    -      6     6        
WMU SM-WMU-xxx-depth 1 9 2 40 to 50 0, 5 100 -      100 100 100  -      -      -      -      -      -      -      -      -         18   -      18   18   18   -      -      -      -      -  -    -      -      -         

3 30, 35, N 100 100 50   50   25   -      -      -      -      -      -      -      -      -         27   27   14   14   7     -      -      -      -      -  -    -      -      -         
WDA SM-WDA-xxx-depth 1 6 1 10 to 20 0 100 -      100 100 100  -      -      -      -      -      -      -      -      -         6     -      6     6     6     -      -      -      -      -  -    -      -      -         

1 5 100 100 100 100 100  -      -      -      -      -      -      -      -      -         6     6     6     6     6     -      -      -      -      -  -    -      -      -         
1 N 100 100 -      -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         

Immediatley north of WDA SM-WNO-xxx-depth 1 4 2 3 0, 2 100 100 -      -      -      -      -      -      -      -      -      -      -      -         8     8     -      -      -      -      -      -      -      -  -    -      -      -         
East Bank of OID SM-ODE-xxx-depth 1 6 4 15 to 20 0, 5, 10, N 100 100 -      -      -      -      -      -      -      -      -      -      -      -         24   24   -      -      -      -      -      -      -      -  -    -      -      -         
Top of WMU, CPT, shallow SM-WCP-xxx-depth 1 2 Continuous 50 Continuous -      -      -      -      -      -      -      -      -      -      -      100 -      -         -      -      -      -      -      -      -      -      -      -  -    100 -      -         
Edges of WMU, CPT, deep SM-WCP-xxx-depth 1 2 Continuous 160 Continuous -      -      -      -      -      -      -      -      -      -      -      100 -      -         -      -      -      -      -      -      -      -      -      -  -    320 -      -         
WMU, geotechnical SM-WGT-xxx-depth 1 2 3 35 10, 20, 30 -      -      -      -      -      -      -      -      -      -      -      -      100  100    -      -      -      -      -      -      -      -      -      -  -    -      6     6        

NCL East Land, above 8' contour SM-NEL-xxx-depth 1 21 1 Surface 0 100 100 -      -      -      -      -      -      -      -      5     -      -      -         21   21   -      -      -      -      -      -      -      -  1   -      -      -         
Land, below and at 8' contour SM-NEL-xxx-depth 1 40 2 3 0, 2 100 100 -      -      -      -      -      -      -      -      1     -      -      -         80   80   -      -      -      -      -      -      -      -  1   -      -      -         
Land, above 8' contour SM-NEL-xxx-depth 1 4 3 3 0, 0.1, 2 (*) 100 100 -      -      -      -      -      -      -      -      -      -      -      -         12   12   -      -      -      -      -      -      -      -  -    -      -      -         

NCL North Background SM-NNB-xxx-depth 1 6 1 Surface 0 100 100 -      -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         
Pond SM-NNP-xxx-depth 1 2 1 Surface 0 100 100 -      -      -      -      -      -      -      -      -      -      -      -         2     2     -      -      -      -      -      -      -      -  -    -      -      -         
Ditch north of WDA SM-NND-xxx-depth 1 4 1 Surface 0 100 100 -      -      -      -      -      -      -      -      -      -      -      -         4     4     -      -      -      -      -      -      -      -  -    -      -      -         
Land SM-NNL-xxx-depth 1 4 3 3 0, 0.1, 2 (*) 100 100 -      -      -      -      -      -      -      -      10   -      -      -         12   12   -      -      -      -      -      -      -      -  1   -      -      -         

Hueneme Par. East of Site SM-HUP-xxx-depth 1 4 3 3 0, 0.1, 2 (*) 100 100 -      -      -      -      -      -      -      -      10   -      -      -         12   12   -      -      -      -      -      -      -      -  1   -      -      -         
OID Through Site SM-OID-xxx-depth 1 7 3 5 0, 2, 4 100 100 50   50   50   -      -      -      -      -      -      -      -      -         21   21   11   11   11   -      -      -      -      -  -    -      -      -         

North of Site SM-OID-xxx-depth 1 7 2 3 0,2 100 100 50   50   50   -      -      -      -      -      -      -      -      -         14   14   7     7     7     -      -      -      -      -  -    -      -      -         
Lagoon Lagoon, main area SM-LGM-xxx-depth 1 10 3 5 0, 2, 4 100 100 50   50   50   -      -      -      -      -      -      -      -      -         30   30   15   15   15   -      -      -      -      -  -    -      -      -         

Lagoon, finger extensions SM-LGF-xxx-depth 1 12 2 3 0, 2 100 100 50   50   50   -      -      -      -      -      -      -      -      -         24   24   12   12   12   -      -      -      -      -  -    -      -      -         
Lagoon, geotechnical SM-LGT-xxx-depth 1 4 1 3 0 -      -      -      -      -      -      -      -      -      -      -      -      100  -         -      -      -      -      -      -      -      -      -      -  -    -      4     -         

Loading Dock Loading dock perimeter SM-RLD-xxx-depth 1 6 1 Surface 0 100 100 -      -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         
Road SM-MBR-xxx-depth 1 4 2 3 0, 2 100 100 -      -      -      -      -      -      -      -      -      -      -      -         8     8     -      -      -      -      -      -      -      -  -    -      -      -         
Immediately south of road SM-MBS-xxx-depth 1 4 2 3 0, 2 100 100 -      -      -      -      -      -      -      -      -      -      -      -         8     8     -      -      -      -      -      -      -      -  -    -      -      -         

Wetland Background SM-WLB-xxx-depth 1 6 1 Surface 0 100 100 -      -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         
West Area SM-WLW-xxx-depth 1 12 2 3 0, 2 100 100 -      -      -      -      -      -      -      -      -      -      -      -         24   24   -      -      -      -      -      -      -      -  -    -      -      -         
East Area SM-WLE-xxx-depth 1 8 2 3 0, 2 100 100 -      -      -      -      -      -      -      -      -      -      -      -         16   16   -      -      -      -      -      -      -      -  -    -      -      -         
Ditch south of WMU SM-DSA-xxx-depth 1 8 3 5 0, 2, 4 100 100 -      -      -      -      -      -      -      -      -      -      -      -         24   24   -      -      -      -      -      -      -      -  -    -      -      -         
5 feet south of WMU Ditch SM-DSB-xxx-depth 1 8 2 3 0, 2 100 100 -      -      -      -      -      -      -      -      -      -      -      -         16   16   -      -      -      -      -      -      -      -  -    -      -      -         
15 feet south of WMU Ditch SM-DSC-xxx-depth 1 8 2 3 0, 2 100 100 -      -      -      -      -      -      -      -      -      -      -      -         16   16   -      -      -      -      -      -      -      -  -    -      -      -         

Beach Dunes Background SM-BBG-xxx-depth 1 6 1 Surface 0 100 100 -      -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         
Breaches SM-BBR-xxx-depth 1 6 4 10 to 15 0', 2', 4', 6' Elev. 100 100 -      -      -      -      -      -      -      -      -      -      -      -         24   24   -      -      -      -      -      -      -      -  -    -      -      -         

Soil Gas WMU WMU SG-WSG-xxx-depth 1 2 3 10, 20, 35 5, 15, 30 -      -      100 -      -      100 -      100 -      -      -      -      -         -      -      6     -      -      6     -      -      6     -  -    -      -      -         
(SG) Smelter Parcel Smelter Area SG-SSG-xxx-depth 1 6 1 10 5 -      -      100 -      -      100 -      100 100 -      -      -      -         -      -      6     -      -      6     -      -      6     6 -    -      -      -         

McWane Blvd 
East

Waste 
Management 
Area
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TABLE 3

Summary of Planned RI Samples
Halaco Site Remedial Investigation
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Surface Site OID SW-OID-xxx-date 2 8 1 n/a Surface 200 100 -      -      -      100 100  100  -      -      25   -      -      -         32   16   -      -      -      16   16   16   -      -  4   -      -      -         
Water Lagoon SW-LAG-xxx-date 2 2 1 n/a Surface 200 100 -      -      -      100 100  100  -      -      50   -      -      -         8     4     -      -      -      4     4     4     -      -  2   -      -      -         
(SW) Ditch south of WMU SW-WMU-xxx-date 2 2 1 n/a Surface 200 100 -      -      -      100 100  100  -      -      50   -      -      -         8     4     -      -      -      4     4     4     -      -  2   -      -      -         

NCL East SW-NCE-xxx-date 2 3 1 n/a Surface 200 100 -      -      -      100 100  100  -      -      33   -      -      -         12   6     -      -      -      6     6     6     -      -  2   -      -      -         
Background Hueneme Drain SW-HUD-xxx-date 2 1 1 n/a Surface 200 100 -      -      -      100 100  100  -      -      100 -      -      -         4     2     -      -      -      2     2     2     -      -  2   -      -      -         

J Street Drain SW-JSD-xxx-date 2 1 1 n/a Surface 200 100 -      -      -      100 100  100  -      -      100 -      -      -         4     2     -      -      -      2     2     2     -      -  2   -      -      -         
Ocean surf line SW-OCE-xxx-date 2 2 1 n/a Surface 200 100 -      -      -      100 100  100  -      -      -      -      -      -         8     4     -      -      -      4     4     4     -      -  -    -      -      -         

Ground- Existing wells, shallow Well_Name-date 2 18 1 10 to 30 Well screen 200 100 50   50   -      100 100  100  -      -      -      -      -      -         72   36   18   18   -      36   36   36   -      -  -    -      -      -         
water New wells, shallow Well_Name-date 2 8 1 20 to 25 Well screen 200 100 50   50   -      100 100  100  -      -      -      -      -      -         32   16   8     8     -      16   16   16   -      -  -    -      -      -         

New wells, medium Well_Name-date 2 4 1 50 to 100 Well screen 200 100 50   50   -      100 100  100  -      -      -      -      -      -         16   8     4     4     -      8     8     8     -      -  -    -      -      -         
New wells, deep Well_Name-date 2 4 1 100 to 150 Well screen 200 100 50   50   -      100 100  100  -      -      -      -      -      -         16   8     4     4     -      8     8     8     -      -  -    -      -      -         
New piezometers, shallow Well_Name-date 2 4 3 10 to 30 Well screen -      -      -      -      -      -      -      100  -      -      -      -      -      -         -      -      -      -      -      -      -      24   -      -  -    -      -      -         

Air Upwind West of Smelter Parcel AR-UPW-xxx-date 1 1 6 n/a 6 daily samples 100 100 -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         
(AR) Onsite East edge of Smelter Parcel AR-SMP-xxx-date 1 1 6 n/a 6 daily samples 100 100 -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         

East edge of WMU AR-WMU-xxx-date 1 1 6 n/a 6 daily samples 100 100 -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         
Downwind NCL-E AR-NCE-xxx-date 1 1 6 n/a 6 daily samples 100 100 -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         

NCL-N AR-NCN-xxx-date 1 1 6 n/a 6 daily samples 100 100 -      -      -      -      -      -      -      -      -      -      -         6     6     -      -      -      -      -      -      -      -  -    -      -      -         
Notes: (*) = Sample intervals:  0.0'-0.1', 0.1'-0.5', and 2.0'-2.5' bgs. (***) For geotechnical samples, direct shear will be analyzed in 6 of 12 samples and modified proctor in 4 of 12 samples. N = Native

(**) = Dissolved and total metals for surface water and groundwater. OW = Oxnard Waste from former dump

Semi-perched 
Aquifer
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TABLE 4

Numbers of Planned RI Samples
Halaco Site Remedial Investigation
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Sample Numbers by Area (number of samples)
Solid Smelter Parcel 1            47          173 173 79   79   34   -      -      -           -    -  -    185 6     6                 
Matrix Waste Management Area 1            31          95   71   44   44   37   -      -      -           -    -  -    420 6     6                 

NCL East 1            65          113 113 -      -      -      -      -      -           -    -  2   -      -      -                  
NCL North 1            16          24   24   -      -      -      -      -      -           -    -  1   -      -      -                  
Hueneme Par. 1            4            12   12   -      -      -      -      -      -           -    -  1   -      -      -                  
OID 1            14          35   35   18   18   18   -      -      -           -    -  -    -      -      -                  
Lagoon 1            26          54   54   27   27   27   -      -      -           -    -  -    -      4     -                  
Loading Dock 1            6            6     6     -      -      -      -      -      -           -    -  -    -      -      -                  
McWane Blvd East 1            8            16   16   -      -      -      -      -      -           -    -  -    -      -      -                  
Wetland 1            50          102 102 -      -      -      -      -      -           -    -  -    -      -      -                  
Beach Dunes 1            12          30   30   -      -      -      -      -      -           -    -  -    -      -      -                  

Soil WMU 1            2            -      -      6     -      -      6     -      -           6   -  -    -      -      -                  
Vapor Smelter Parcel 1            6            -      -      6     -      -      6     -      -           6   6 -    -      -      -                  
Surface OID 2            8            32   16   -      -      -      16   16   16        -    -  4   -      -      -                  
Water Lagoon 2            2            8     4     -      -      -      4     4     4          -    -  2   -      -      -                  

Ditch south of WMU 2            2            8     4     -      -      -      4     4     4          -    -  2   -      -      -                  
NCL East 2            3            12   6     -      -      -      6     6     6          -    -  2   -      -      -                  
Hueneme Drain 2            1            4     2     -      -      -      2     2     2          -    -  2   -      -      -                  
J Street Drain 2            1            4     2     -      -      -      2     2     2          -    -  2   -      -      -                  
Ocean surf line 2            2            8     4     -      -      -      4     4     4          -    -  -    -      -      -                  

Ground- Existing wells, shallow 2            18          72   36   18   18   -      36   36   36        -    -  -    -      -      -                  
water New wells, shallow 2            8            32   16   8     8     -      16   16   16        -    -  -    -      -      -                  

New wells, medium 2            4            16   8     4     4     -      8     8     8          -    -  -    -      -      -                  
New wells, deep 2            4            16   8     4     4     -      8     8     8          -    -  -    -      -      -                  
New piezometers, shallow 2            4            -      -      -      -      -      -      -      24        -    -  -    -      -      -                  

Air Upwind 1            1            6     6     -      -      -      -      -      -           -    -  -    -      -      -                  
Onsite 1            2            12   12   -      -      -      -      -      -           -    -  -    -      -      -                  
Downwind 1            2            12   12   -      -      -      -      -      -           -    -  -    -      -      -                  

Sample Numbers by Media (number of samples)
Solid Matrix 1            279        660 636 167 167 115  -      -      -           -    -  4   605 16   12               
Soil Vapor 1            8            -      -      12   -      -      12   -      -           12 6 -    -      -      -                  
Surface Water (events for high and low water conditions) 2            19          76   38   -      -      -      38   38   38        -    -  14 -      -      -                  
Groundwater (events for high and low water conditions) 2            38          136 68   34   34   -      68   68   92        -    -  -    -      -      -                  
Air (6 daily samples for event) 1            5            30   30   -      -      -      -      -      -           -    -  -    -      -      -                  
Total 349        902 772 213 201 115  118 106  130      12 6 18 605 16   12               
Notes: (*) For geotechnical samples, direct shear will be analyzed in 6 of 12 samples and modified proctor in 4 of 12 samples.
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FIGURE 2
Site Location and Areas

Halaco Site, Oxnard, California
Source: Figure 2-1, Integrated Assessment Report (Weston, 2007) 



LEGEND:
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FIGURE 3
Conceptual Site Model Diagram

Screening-level Human Health Risk Assessment
Halaco Site, Oxnard, California
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FIGURE 4
Conceptual Site Model Diagram

Screening-level Ecological Risk Assessment
Halaco Site, Oxnard, California
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See zoom-in figure for 
posted concentrations #*

164.00 (Lead Result; mg/kg)

Notes:
1.  Data obtained from field X-ray fluorescence (XRF) analysis.
2.  Shallow soil data from zero to less than 5-feet below ground 
     surface.
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FIGURE 6b
Bubble Plots Depicting Shallow Soil
and Sediment Contamination, Zoom-in 
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LEGEND
Lead Results in mg/kg

Waste Samples

!( < 15

!( 15 - 70

!( 70 - 250

!( > 250

Soil Samples
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") 15 - 70

") 70 - 250

") > 250

Sediment Samples

#* < 15

#* 15 - 70

#* 70 - 250

#* > 250

#*
164.00 (Lead Result; mg/kg)

Notes:
1.  Data obtained from field X-ray fluorescence (XRF) analysis.
2.  Shallow soil data from zero to less than 5-feet below ground
     surface.
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Notes:
1.  Data obtained from field X-ray fluorescence (XRF) analysis.
2.  Deep soil data from greater than 5-feet below ground surface.



FIGURE 7

Box Plot for Copper in Soil and Sediment

Halaco Site, Oxnard, California
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Tank: 2
Type: Underground
# of Tanks: 6
Capacity: 11,780 gallons
Contents: Diesel fuel                     
Status: Removed late 94/ early 95

Tank: 5
Type: Underground
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Contents: Leaded gas                   
Status: Removed late 92/early 93. 
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FIGURE 11 
Metals Concentrations in Air Samples, June 2006

Halaco Site, Oxnard, California

WB012009003SCO385135.DE.01  Halaco_boxplotsdist.ai   1/09
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FIGURE 12

Monthly Wind Roses for Oxnard Airport 

Meteorological Data, 2004 and 2005

Halaco Site, Oxnard, California
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Attachment A.1 
Sample Analytical Tables 

 
Tables 

A-1  Metals for Water, Soil, and Sediment 
A-2  VOCs for Water, Soil, Sediment, and Soil Gas 
A-3  SVOCs for Water Soil, and Sediment 
A-4  PCBs for Soil and Sediment 
A-5  Dioxins and Furans for Soil and Sediment 
A-6  Radionuclides for Water, Soil, and Sediment 
A-7  Ammonia and Other Gases for Soil Gas 
A-8  Additional Organic and Inorganic Parameters for Water, Soil, and Sediment 
A-9  Geotechnical Parameters for Soil and Sediment 
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TABLE A-1

Metals for Water, Soil, Sediment, and Air
Halaco Site Remedial Investigation

Human Health Criteria

Drinking Water (ug/L)

Analyte
EPA RSL 
Tapwater Cal MCL EPA MCL EPA RSL CHHSL EPA RSL CHHSL

Fresh-
water Ref Marine Ref Plants Ref

Soil 
Invertebrates Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref

Aluminum 37000 n 200 200 77000 n 30 5.2 n -- 87 1 -- 2 a 50 c -- -- -- 25000 t
Antimony 15 n 6 6 31 n -- NA n -- 30 -- b 78 d -- -- 0.27 d 3 t
Arsenic 0.045 c 10 10 0.39 c 0.07 0.00057 c -- 150 36 a 18 e 60 f 43 e 46 e 9.79 u
Barium 7300 n 1000 2000 15000 n 5200 0.52 n -- 4 -- b 500 c 330 g -- 2000 g --
Beryllium 73 n 4 4 160 n 150 0.001 c -- 0.66 -- b 10 c 40 h -- 21 h --
Cadmium 18 n 5 5 70 n 1.7 0.0014 c -- 0.25 8.8 a 32 i 140 i 0.77 i 0.36 i 0.99 u
Calcium -- -- -- -- -- -- -- 116000 -- b -- -- -- -- --
Chromium -- 50 100 39 c 17 0.000029 c -- -- -- 1 c 0.4 f -- -- 4.34 u

Cr +3 -- -- -- -- -- -- -- 74 -- a -- -- 26 j 34 j --
Cr +6 -- -- -- -- -- -- -- 11 50 a -- -- -- 81 j --

Cobalt 11 n -- -- 23 n 660 0.00027 c -- 23 -- b 13 k -- 120 k 230 k 50 t
Copper 1500 n 1300 1300 3100 n 3000 -- -- 9 3.1 a 70 l 80 l 28 l 49 l 31.6 u
Iron 26000 n -- -- 55000 n -- -- -- 1000 -- a -- -- -- -- 20000 t
Lead -- 15 15 400 n 150 -- -- 2.5 8.1 a 120 m 1700 m 11 m 56 m 35.8 u
Magnesium -- -- -- -- -- -- -- 82000 -- b -- -- -- -- --
Manganese 880 n -- -- 1800 n 0.052 n -- 120 -- b 220 n 450 n 4300 n 4000 n 460 t
Mercury 0.63 n 2 2 6.7 n 18 0.31 n 0.094 0.77 0.94 a 0.3 c 0.1 f -- -- 0.18 u
Nickel 730 n 100 1600 n 1600 0.01 c -- 52 8.2 a 38 o 280 o 210 o 130 o 22.7 u
Potassium -- -- -- -- -- -- -- 53000 -- b -- -- -- -- --
Selenium 180 n 50 50 390 n 380 -- -- 50 1 71 1 a 0.52 p 4.1 p 1.2 p 0.63 p --
Silver 180 n -- -- 390 n 380 -- -- 0.36 -- b 560 q -- 4.2 q 14 q 0.5 t
Sodium -- -- -- -- -- -- -- 680000 -- b -- -- -- -- --
Thallium 2.4 n 2 2 5.1 n 5 -- -- 12 -- b 1 c -- -- -- --
Vanadium 180 n -- -- 390 n 530 -- -- 20 -- b 2 c -- 7.8 r 280 r --
Zinc 11000 n -- -- 23000 n 23000 -- -- 120 81 a 160 s 120 s 46 s 79 s 121 u
Cyanide 730 n 150 200 1600 n -- -- -- 5.2 1 a -- -- -- -- --

Analyte List / Detection Limits: Human Notes: Ecological Notes: Ecological References:
1 - Soil and air screening levels based on residential land use. 1 - total concentration a - USEPA 2006a i - USEPA 2005e q - USEPA 2006b
2 - c = cancer 2 - no data b - Suter and Tsao 1996 j - USEPA 2008 r - USEPA 2005h
3 - nc = noncancer c - Efroymson et al. 1997a k - USEPA 2005f s - USEPA 2007g

d - USEPA 2005a l - USEPA 2007a t - Buchmann 2008
e - USEPA 2005d m - USEPA 2005g
f - Efroymson et al. 1997b n - USEPA 2007b
g - USEPA 2005b o - USEPA 2007c v - USEPA 2007e
h - USEPA 2005c p - USEPA 2007f w - USEPA 2007d

ILM05.4 Metals and Cyanide Target 
Analyte List (TAL) and corresponding 
Contract Required Quantitation Limits 
(CRQLs)

Surface Water (ug/L) Soil (mg/kg)

u - MacDonald et 
al. 2000

Ecological Criteria

Sediment 
(mg/kg)Soil (mg/kg) Air (ug/m3)
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TABLE A-1

Metals for Water, Soil, Sediment, and Air
Halaco Site Remedial Investigation

  

  

Analyte
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium
Chromium 

Cr +3
Cr +6

Cobalt 
Copper 
Iron
Lead 
Magnesium
Manganese 
Mercury 
Nickel 
Potassium
Selenium 
Silver 
Sodium
Thallium 
Vanadium
Zinc 
Cyanide 

Analyte List / Detection Limits:
ILM05.4 Metals and Cyanide Target 
Analyte List (TAL) and corresponding 
Contract Required Quantitation Limits 
(CRQLs)

Lowest Criteria for Water and Soil  ILM05.4 CRQLs
 Meet or Exceed CRQLs for 

Water and Soil

Human Criteria Ecological Criteria Combined Criteria ICP-AES ICP-MS ICP-AES ICP-AES ICP-MS ICP-AES

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Water 
(ug/L)

Soil 
(mg/kg)

200 30 87 50 87 30 200 -- 20 NO -- yes
6 31 30 0.27 6 0.27 60 2 6 NO yes NO

0.045 0.07 36 9.79 0.045 0.07 10 1 1 NO NO NO
1000 5200 4 330 4 330 200 10 20 NO NO yes

4 150 0.66 10 0.66 10 5 1 0.5 NO NO yes
5 1.7 0.25 0.36 0.25 0.36 5 1 0.5 NO NO NO
-- -- 116000 -- 116000 -- 5000 -- 500 yes -- yes
50 17 -- 0.4 50 0.4 10 2 1 yes yes NO
-- -- 74 26 74 26
-- -- 11 81 11 81
11 23 23 13 11 13 50 1 5 NO yes yes

1300 3000 3.1 28 3.1 28 25 2 2.5 NO yes yes
26000 55000 1000 20000 1000 20000 100 -- 10 yes -- yes

15 150 2.5 11 2.5 11 10 1 1 NO yes yes
-- -- 82000 -- 82000 -- 5000 -- 500 yes -- yes

880 1800 120 220 120 220 15 1 1.5 yes yes yes
0.63 6.7 0.77 0.1 0.63 0.1 0.2 -- 0.1 yes -- yes
100 1600 8.2 22.7 8.2 22.7 40 1 4 NO yes yes
-- -- 53000 -- 53000 -- 5000 -- 500 yes -- yes
50 380 50 0.52 50 0.52 35 5 3.5 yes yes NO
180 380 0.36 0.5 0.36 0.5 10 1 1 NO NO NO
-- -- 680000 -- 680000 -- 5000 -- 500 yes -- yes
2 5 12 1 2 1 25 1 2.5 NO yes NO

180 390 20 2 20 2 50 5 5 NO yes NO
11000 23000 81 46 81 46 60 2 6 yes yes yes
150 1600 1 -- 1 -- 10 -- 2.5 NO -- yes
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TABLE A-2

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

Human Health Criteria

Drinking Water (ug/L)
Soil Gas 
(ug/m3)

COMPOUND EPA MCL Cal MCL
EPA RSL 
Tapwater EPA RSL

* CHHSL 
Shallow 
Soil Gas

Fresh-
water Marine Ref Plants Ref

Soil 
Inver-

tebrates Ref Birds Ref
Mam-
mals Ref

Benthic 
Invert. Ref

Dichlorodifluoromethane -- -- 390 n 1.1 c -- -- -- -- -- -- 38.5 t --
Chloromethane -- -- 1.8 c 1.7 c -- -- -- -- -- -- --
Vinyl chloride 2 0.5 0.016 c 0.06 c 13.3 -- -- -- -- -- 0.646 t --
Bromomethane -- -- 8.7 n 7.9 n -- -- -- -- -- -- --
Chloroethane -- -- -- -- -- -- -- -- -- -- --
Trichlorofluoromethane 150 1300 n 800 n -- -- -- -- -- -- 16.4 t --
1,1-Dichloroethene 7 6 2.4 c 3.4 c -- 25 -- b -- -- -- 8.28 t --
1,1,2-Trichloro-1,2,2-trifluoroethane 1200 59000 n 43000 ns -- -- -- -- -- -- --
Acetone -- -- 22000 n 61000 n -- 1500 -- b -- -- -- 2.5 t --
Carbon disulfide -- -- 1000 n 670 ns -- 0.92 -- b -- -- -- 0.0941 t --
Methyl acetate -- -- 37000 n 78000 ns -- -- -- -- -- -- --
Methylene chloride 5 -- 4.8 c 11 c -- 2200 -- b -- -- -- 4.05 t --
trans-1,2-Dichloroethene 100 10 110 n 110 n 31900 -- -- -- -- -- --
Methyl tert-butyl ether 13 12 c 39 c 4000 -- -- -- -- -- --
1,1-Dichloroethane 5 2.4 c 3.4 c -- 47 -- b -- -- -- 20.1 t --
cis-1,2-Dichloroethene 70 6 370 n 780 n 15900 590 -- b -- -- -- --
2-Butanone -- -- 7100 n 28000 ns -- 14000 -- b -- -- -- --
Bromochloromethane -- -- -- -- -- -- -- -- -- -- --
Chloroform -- -- 0.19 c 0.3 c -- 28 -- b -- -- -- 1.19 t --
1,1,1-Trichloroethane 200 200 9100 n 0.009 ns 991000 11 -- b -- -- -- 29.8 t --
Cyclohexane -- -- 13000 n 7200 ns -- -- -- -- -- -- --
Carbon tetrachloride 5 0.5 0.2 c 0.25 c 36.2 9.8 -- b -- 1000 f -- 2.98 t --
Benzene 5 1 0.41 c 1.1 c 25.1 130 -- b -- -- -- 0.255 t --
1,2-Dichloroethane -- -- 0.15 c 0.45 c 49.6 910 -- b -- -- -- 21.2 t --
1,4-Dioxane -- -- 6.1 c 44 c -- -- -- -- -- -- 2.05 t --
Trichloroethene 5 5 1.7 c 2.8 c -- 47 -- b -- -- -- 12.4 t --
Methylcyclohexane -- -- -- -- -- -- -- -- -- -- --
1,2-Dichloropropane 5 -- 0.39 c 0.93 c -- -- -- -- -- -- --
Bromodichloromethane -- -- 1.1 c 10 c -- -- -- -- -- -- 0.54 t --
cis-1,3-Dichloropropene -- -- 0.43 c 1.7 c -- 0.055 -- b -- -- -- 0.398 t --
4-Methyl-2-pentanone -- -- 2000 n 5300 ns -- 170 -- b -- -- -- --
Toluene 1000 150 2300 n 5000 ns 135000 9.8 -- b 200 c -- -- 5.45 t --
trans-1,3-Dichloropropene -- -- 0.43 c 1.7 c -- -- -- -- -- -- --
1,1,2-Trichloroethane 5 5 0.24 c 1.1 c -- 1200 -- b -- -- -- 28.6 t --
Tetrachloroethene 5 5 0.11 c 0.57 c 180 98 -- b -- -- -- 9.92 t --
2-Hexanone -- -- -- -- -- 99 -- b -- -- -- --
Dibromochloromethane -- -- 0.8 c 5.8 c -- -- -- -- -- -- 2.05 t --
1,2-Dibromoethane 0.05 -- 0.0065 c 0.034 c -- -- -- -- -- -- --
Chlorobenzene 100 -- 91 n 310 n -- 64 -- b -- 40 t -- 13 t --
Ethylbenzene 700 300 1.5 c 5.7 c -- 7.3 -- b -- -- -- 5.16 t --
o-Xylene -- -- 1400 n 5300 ns 315000 13 -- b -- -- -- --
m,p-Xylene 10000 1750 200 n 600 ns 320000 1.8 -- b -- -- -- --
Styrene 100 100 1600 n 6500 ns -- -- -- 300 c -- -- 4.69 t --
Bromoform -- -- 8.5 c 61 c -- -- -- -- -- -- 15.9 t --
Isopropylbenzene -- -- 680 n 2200 ns -- -- -- -- -- -- --

Soil (mg/kg) Surface Water (ug/L)

Ecological Criteria

Soil (mg/kg)
Sediment 
(mg/kg)
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TABLE A-2

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

Human Health Criteria

Drinking Water (ug/L)
Soil Gas 
(ug/m3)

COMPOUND EPA MCL Cal MCL
EPA RSL 
Tapwater EPA RSL

* CHHSL 
Shallow 
Soil Gas

Fresh-
water Marine Ref Plants Ref

Soil 
Inver-

tebrates Ref Birds Ref
Mam-
mals Ref

Benthic 
Invert. Ref

Soil (mg/kg) Surface Water (ug/L)

Ecological Criteria

Soil (mg/kg)
Sediment 
(mg/kg)

1,1,2,2-Tetrachloroethane -- 1 0.067 c 0.59 c -- 610 -- b -- -- -- 0.127 t --
1,3-Dichlorobenzene -- -- -- -- -- 71 -- b -- -- -- 37.7 t --
1,4-Dichlorobenzene 75 5 0.43 c 2.6 c -- 15 -- b -- 20 t -- 0.546 t --
1,2-Dichlorobenzene 600 600 370 n 2000 ns -- 14 -- b -- -- -- 2.96 t --
1,2-Dibromo-3-chloropropane 0.2 -- 0.00032 c 0.0056 c -- -- -- -- -- -- --
1,2,4-Trichlorobenzene 70 5 8.2 n 87 n -- 110 -- b -- 20 t -- 11.1 t --
1,2,3-Trichlorobenzene -- -- -- -- -- -- -- -- 20 t -- 11.1 t --

Analyte List / Detection Limits: Human Notes: Ecological Notes: Ecological References:
1 - total concentration a - USEPA 2006a i - USEPA 2005e q - USEPA 2006b
2 - no data b - Suter and Tsao 1996 j - USEPA 2008 r - USEPA 2005h

2 - Soil and air screening levels based on residential land use. c - Efroymson et al. 1997a k - USEPA 2005f s - USEPA 2007g
3 - c = cancer d - USEPA 2005a l - USEPA 2007a t - Buchmann 2008
4 - nc = noncancer e - USEPA 2005d m - USEPA 2005g

f - Efroymson et al. 1997b n - USEPA 2007b
g - USEPA 2005b o - USEPA 2007c v - USEPA 2007e
h - USEPA 2005c p - USEPA 2007f w - USEPA 2007d

SOM01.2 Volatile Target Compound List 
(TCL) and corresponding Contract 
Required Quantitation Limits (CRQLs) 3 - Total PCBs used as 

a surrogate
u - MacDonald et 
al. 2000

1 - * Based on soil gas data collected < 5 feet below building 
foundation or at the ground surface.
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TABLE A-2

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

  

  

COMPOUND
Dichlorodifluoromethane
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
1,1,2-Trichloro-1,2,2-trifluoroethane
Acetone
Carbon disulfide
Methyl acetate
Methylene chloride
trans-1,2-Dichloroethene
Methyl tert-butyl ether
1,1-Dichloroethane
cis-1,2-Dichloroethene
2-Butanone
Bromochloromethane
Chloroform
1,1,1-Trichloroethane
Cyclohexane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
1,4-Dioxane
Trichloroethene
Methylcyclohexane
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
4-Methyl-2-pentanone
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Chlorobenzene
Ethylbenzene
o-Xylene
m,p-Xylene
Styrene
Bromoform
Isopropylbenzene

Lowest Criteria for Water and Soil SOM01.2 CRQLs for Water and Soil

Human Criteria Ecological Criteria Combined Criteria
Trace 
Water

Trace 
Water

Low 
Water Low Soil Med. Soil

Trace 
Water

Trace 
Water

Low 
Water Low Soil Med. Soil

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(ug/kg)

by SIM 
(ug/L) (ug/L) (ug/L) (ug/kg) (ug/kg)

by SIM 
(ug/L) (ug/L) (ug/L) (ug/kg) (ug/kg)

390 1.1 -- 38.5 390 1100 -- 0.5 5 5 250 -- yes yes yes yes
1.8 1.7 -- -- 1.8 1700 -- 0.5 5 5 250 -- yes NO yes yes

0.016 0.06 -- 0.646 0.016 60 -- 0.5 5 5 250 -- NO NO yes NO
8.7 7.9 -- -- 8.7 7900 -- 0.5 5 5 250 -- yes yes yes yes

-- -- -- -- -- -- -- 0.5 5 5 250 -- yes yes yes yes
150 800 -- 16.4 150 16400 -- 0.5 5 5 250 -- yes yes yes yes
2.4 3.4 25 8.28 2.4 3400 -- 0.5 5 5 250 -- yes NO yes yes

1200 43000 -- -- 1200 43000000 -- 0.5 5 5 250 -- yes yes yes yes
22000 61000 1500 2.5 1500 2500 -- 5 10 10 500 -- yes yes yes yes

1000 670 0.92 0.0941 0.92 94.1 -- 0.5 5 5 250 -- yes NO yes NO
37000 78000 -- -- 37000 78000000 -- 0.5 5 5 250 -- yes yes yes yes

4.8 11 2200 4.05 4.8 4050 -- 0.5 5 5 250 -- yes NO yes yes
10 110 -- -- 10 110000 -- 0.5 5 5 250 -- yes yes yes yes
12 39 -- -- 12 39000 -- 0.5 5 5 250 -- yes yes yes yes

2.4 3.4 47 20.1 2.4 3400 -- 0.5 5 5 250 -- yes NO yes yes
6 780 590 -- 6 780000 -- 0.5 5 5 250 -- yes yes yes yes

7100 28000 14000 -- 7100 28000000 -- 5 10 10 500 -- yes yes yes yes
-- -- -- -- -- -- -- 0.5 5 5 250 -- yes yes yes yes
0.19 0.3 28 1.19 0.19 300 -- 0.5 5 5 250 -- NO NO yes yes
200 0.009 11 29.8 11 9 -- 0.5 5 5 250 -- yes yes yes NO

13000 7200 -- -- 13000 7200000 -- 0.5 5 5 250 -- yes yes yes yes
0.2 0.25 9.8 2.98 0.2 250 -- 0.5 5 5 250 -- NO NO yes yes

0.41 1.1 130 0.255 0.41 255 -- 0.5 5 5 250 -- NO NO yes yes
0.15 0.45 910 21.2 0.15 450 -- 0.5 5 5 250 -- NO NO yes yes

6.1 44 -- 2.05 6.1 2050 -- -- 100 100 5000 -- NO NO yes NO
1.7 2.8 47 12.4 1.7 2800 -- 0.5 5 5 250 -- yes NO yes yes

-- -- -- -- -- -- -- 0.5 5 5 250 -- yes yes yes yes
0.39 0.93 -- -- 0.39 930 -- 0.5 5 5 250 -- NO NO yes yes

1.1 10 -- 0.54 1.1 540 -- 0.5 5 5 250 -- yes NO yes yes
0.43 1.7 0.055 0.398 0.055 398 -- 0.5 5 5 250 -- NO NO yes yes

2000 5300 170 -- 170 5300000 -- 5 10 10 500 -- yes yes yes yes
150 5000 9.8 5.45 9.8 5450 -- 0.5 5 5 250 -- yes yes yes yes

0.43 1.7 -- -- 0.43 1700 -- 0.5 5 5 250 -- NO NO yes yes
0.24 1.1 1200 28.6 0.24 1100 -- 0.5 5 5 250 -- NO NO yes yes
0.11 0.57 98 9.92 0.11 570 -- 0.5 5 5 250 -- NO NO yes yes

-- -- 99 -- 99 -- -- 5 10 10 500 -- yes yes yes yes
0.8 5.8 -- 2.05 0.8 2050 -- 0.5 5 5 250 -- yes NO yes yes

0.0065 0.034 -- -- 0.0065 34 0.05 0.5 5 5 250 NO NO NO yes NO
91 310 64 13 64 13000 -- 0.5 5 5 250 -- yes yes yes yes

1.5 5.7 7.3 5.16 1.5 5160 -- 0.5 5 5 250 -- yes NO yes yes
1400 5300 13 -- 13 5300000 -- 0.5 5 5 250 -- yes yes yes yes

200 600 1.8 -- 1.8 600000 -- 0.5 5 5 250 -- yes NO yes yes
100 6500 -- 4.69 100 4690 -- 0.5 5 5 250 -- yes yes yes yes
8.5 61 -- 15.9 8.5 15900 -- 0.5 5 5 250 -- yes yes yes yes

680 2200 -- -- 680 2200000 -- 0.5 5 5 250 -- yes yes yes yes

 Meet or Exceed CRQLs for Water and Soil
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TABLE A-2

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

  

  

COMPOUND
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene

Analyte List / Detection Limits:
SOM01.2 Volatile Target Compound List 
(TCL) and corresponding Contract 
Required Quantitation Limits (CRQLs) 

Lowest Criteria for Water and Soil SOM01.2 CRQLs for Water and Soil

Human Criteria Ecological Criteria Combined Criteria
Trace 
Water

Trace 
Water

Low 
Water Low Soil Med. Soil

Trace 
Water

Trace 
Water

Low 
Water Low Soil Med. Soil

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(ug/kg)

by SIM 
(ug/L) (ug/L) (ug/L) (ug/kg) (ug/kg)

by SIM 
(ug/L) (ug/L) (ug/L) (ug/kg) (ug/kg)

 Meet or Exceed CRQLs for Water and Soil

0.067 0.59 610 0.127 0.067 127 -- 0.5 5 5 250 -- NO NO yes NO
-- -- 71 37.7 71 37700 -- 0.5 5 5 250 -- yes yes yes yes
0.43 2.6 15 0.546 0.43 546 -- 0.5 5 5 250 -- NO NO yes yes
370 2000 14 2.96 14 2960 -- 0.5 5 5 250 -- yes yes yes yes

0.00032 0.0056 -- -- 0.00032 5.6 0.05 0.5 5 5 250 NO NO NO yes NO
5 87 110 11.1 5 11100 -- 0.5 5 5 250 -- yes yes yes yes

-- -- -- 11.1 -- 11100 -- 0.5 5 5 250 -- yes yes yes yes
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TABLE A-3

SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Human Health Criteria

Drinking Water (ug/L)

Compound EPA MCL Cal MCL
Tap Water 

RSL EPA RSL CHHSL
Fresh-
water Marine Ref Plants Ref

Soil Inver-
tebrates Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref

Benzaldehyde 3700 n 7800 ns -- -- -- -- -- -- --
Phenol 11000 n 18000 n 110 -- b 70 c -- -- -- 0.048 t
Bis(2-chloroethyl) ether 0.012 c 0.19 c -- -- -- -- -- -- --
2-Chlorophenol 180 390 n -- -- -- -- -- -- --
2-Methylphenol -- -- -- -- -- -- --
2,2'-Oxybis(1-choloropropane) -- -- -- -- -- -- --
Acetophenone 3700 n 7800 ns -- -- -- -- -- -- --
4-Methylphenol -- -- -- -- -- -- --
N-Nitroso-di-n propylamine 0.0096 c 0.069 c -- -- -- -- -- 0.544 t --
Hexachloroethane 4.8 c 35 c 12 -- b -- -- -- 0.596 t --
Nitrobenzene 3.4 n 31 n -- -- -- 40 t -- 1.31 t --
Isophorone 71 c 510 c -- -- -- -- -- -- --
2-Nitrophenol -- -- -- -- -- 1.6 t --
2,4-Dimethylphenol 730 n 1200 n -- -- -- -- -- -- --
Bis(2-chloroethoxy) methane 110 n 180 n -- -- -- -- -- -- --
2,4-Dichlorophenol 110 n 180 n -- -- -- -- -- -- --
Naphthalene 0.14 c 3.9 c 12 -- b -- 29 w -- 100 w 0.176 u
4-Chloroaniline 1.2 c 9 c -- -- -- -- -- -- --
Hexachlorobutadiene 0.86 c 6.2 c -- -- -- -- -- 0.0398 t --
Caprolactam 18000 n 31000 n -- -- -- -- -- -- --
4-Chloro-3-methylphenol -- -- -- -- -- -- --
2-Methylnaphthalene 150 n 310 n -- -- -- -- -- -- --
Hexachlorocyclopentadiene 50 50 220 n 370 n -- -- -- -- -- -- --
2,4,6-Trichlorophenol 6.1 c 44 c -- -- -- 10 t -- 9.94 t --
2,4,5-Trichlorophenol 3700 n 6100 n -- -- 4 c 9 t -- 14.1 t --
1,1'-Biphenyl 1800 n 3900 ns 14 -- b 60 c -- -- -- --
2-Chloronaphthalene 2900 n 6300 ns -- -- -- -- -- -- --
2-Nitroaniline -- -- -- -- -- -- --
Dimethylphthalate 3700 n 7800 ns -- -- -- -- -- 734 t --
2,6-Dinitrotoluene 37 n 61 n -- -- -- -- -- 0.0328 t --
Acenaphthylene 2200 n 3400 n -- -- -- 29 w -- 100 w 0.00587 t
3-Nitroaniline 3.2 c 18 n -- -- -- -- -- -- --
Acenaphthene 2200 n 3400 n 23 -- b -- 29 w -- 100 w 0.00671 t
2,4-Dinitrophenol 73 n 120 n -- -- 20 c -- -- 0.0609 t --
4-Nitrophenol -- -- -- 7 t -- 5.12 t --
Dibenzofuran 3.7 -- b -- -- -- -- 5.1 t
2,4-Dinitrotoluene 73 n 120 n -- -- -- -- -- 1.28 t --
Diethylphthalate 29000 n 49000 n 210 -- b 100 c -- -- 24.8 t --
Fluorene 1500 n 2300 n 3.9 -- b -- 29 w -- 100 w 0.0774 u
4-Chlorophenyl-phenyl ether -- -- -- -- -- -- --
4-Nitroaniline 3.2 c 23 c -- -- -- -- -- -- --
4,6-Dinitro-2-methylphenol -- -- -- -- -- -- --
N-Nitrosodiphenylamine 14 c 99 c 210 -- b -- 20 t -- 0.545 t --
1,2,4,5-Tetrachlorobenzene 11 n 18 n -- -- -- 10 t -- -- --
4-Bromophenyl-phenylether -- -- -- -- -- -- --
Hexachlorobenzene 1 1 0.042 c 0.3 c -- -- -- -- -- 0.199 t 0.02 t

Soil (mg/kg)

Ecological Criteria
Surface Water 

(ug/L) Soil (mg/kg)
Sediment 
(mg/kg)
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TABLE A-3

SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Human Health Criteria

Drinking Water (ug/L)

Compound EPA MCL Cal MCL
Tap Water 

RSL EPA RSL CHHSL
Fresh-
water Marine Ref Plants Ref

Soil Inver-
tebrates Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref

Soil (mg/kg)

Ecological Criteria
Surface Water 

(ug/L) Soil (mg/kg)
Sediment 
(mg/kg)

Atrazine 3 1 0.29 2.1 c -- -- -- -- -- -- --
Pentachlorophenol 1 1 0.56 c 3 c 15 7.9 a 5 v 31 v 2.1 v 2.8 v --
Phenanthrene 11000 n 17000 n 6.3 -- b -- 29 w -- 100 w 0.204 u
Anthracene 11000 n 17000 n 0.73 -- b -- 29 w -- 100 w 0.0572 u
Carbazole -- -- -- -- -- -- --
Di-n-butylphthalate 35 -- b 200 c -- -- 150 t 0.11 t
Fluoranthene 1500 n 2300 n 6.16 -- b -- 18 w -- 1.1 w 0.423 u
Pyrene 1100 n 1700 n -- -- -- 18 w -- 1.1 w 0.195 u
Butylbenzylphthalate 35 c 260 c 19 -- b -- -- -- -- --
3,3'-dicholorobenzidine 0.15 1.1 c -- -- -- -- -- -- --
Benzo(a)anthracene 0.029 c 0.15 c 0.027 -- b -- 18 w -- 1.1 w 0.108 u
Chrysene 2.9 c 15 -- -- -- 18 w -- 1.1 w 0.166 u
Bis(2-ethylhexyl) phthalate 6 4 4.8 c 35 c 3 -- b -- -- -- 0.925 t 0.75 t
Di-n-octylphthalate 708 -- b -- -- -- 709 t --
Benzo(b) fluoranthene 0.029 c 0.15 c -- -- -- 18 w -- 1.1 w --
Benzo(k) fluoranthene 2.9 c 1.5 c -- -- -- 18 w -- 1.1 w 0.0272 t
Benzo(a) pyrene 0.2 0.2 0.0029 c 0.015 c 0.038 0.014 -- b -- 18 w -- 1.1 w 0.15 u
Indeno(1,2,3,-cd) pyrene 0.029 c 0.15 c -- -- -- 18 w -- 1.1 w 0.01732 t
Dibenzo(a,h) anthracene 0.0029 c 0.015 c -- -- -- 18 w -- 1.1 w 0.033 u
Benzo(g,h,i) perylene 1100 n 1700 n -- -- -- 18 w -- 1.1 w 0.17 t
2,3,4,6-Tetrachlorophenol 1100 n 1800 n -- -- -- -- -- 0.199 t --

Analyte List / Detection Limits: Human Notes: Ecological Notes: Ecological References:
1 - Soil and air screening levels based on residential land use. 1 - total concentration a - USEPA 2006a i - USEPA 2005e q - USEPA 2006b

2 - no data b - Suter and Tsao 1996 j - USEPA 2008 r - USEPA 2005h
c - Efroymson et al. 1997a k - USEPA 2005f s - USEPA 2007g
d - USEPA 2005a l - USEPA 2007a t - Buchmann 2008
e - USEPA 2005d m - USEPA 2005g
f - Efroymson et al. 1997b n - USEPA 2007b
g - USEPA 2005b o - USEPA 2007c v - USEPA 2007e

5 - c = cancer h - USEPA 2005c p - USEPA 2007f w - USEPA 2007d
6 - nc = noncancer

u - MacDonald et al. 
2000

SOM01.2 Semivolatile Target 
Compound List (TAL) and 
corresponding Contract Required 
Quantitation Limits (CRQLs)

2 - Used screening levels for anthracene as a surrogate for 
phenanthrene.
3 - Used screening levels for acenaphthene as a surrogate for 
acenaphthylene.
4 - Used screening levels for pyrene as a surrogate for 
benzo(g,h,i)perylene.
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TABLE A-3

SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

  

  

Compound
Benzaldehyde
Phenol 
Bis(2-chloroethyl) ether 
2-Chlorophenol 
2-Methylphenol
2,2'-Oxybis(1-choloropropane)
Acetophenone
4-Methylphenol
N-Nitroso-di-n propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol
Bis(2-chloroethoxy) methane 
2,4-Dichlorophenol 
Naphthalene 
4-Chloroaniline
Hexachlorobutadiene 
Caprolactam
4-Chloro-3-methylphenol
2-Methylnaphthalene 
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
1,1'-Biphenyl
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
2,6-Dinitrotoluene 
Acenaphthylene 
3-Nitroaniline
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran
2,4-Dinitrotoluene 
Diethylphthalate
Fluorene 
4-Chlorophenyl-phenyl ether 
4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine 
1,2,4,5-Tetrachlorobenzene
4-Bromophenyl-phenylether
Hexachlorobenzene 

Lowest Criteria for Water and Soil

Human Criteria Ecological Criteria Combined Criteria

 
Water by 

SIM
Low 

Water 
Low Soil 
by SIM Low Soil Med. Soil

Low Water 
by SIM Low Water 

Low Soil 
by SIM Low Soil Med. Soil

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(ug/kg) (ug/L) (ug/L) (ug/kg) (ug/kg) (ug/kg) (ug/L) (ug/L) (ug/kg) (ug/kg) (ug/kg)

3700 7800 -- -- 3700 7800000 -- 5 -- 170 5,000 -- yes -- yes yes
11000 18000 110 0.048 110 48 -- 5 -- 170 5,000 -- yes -- NO NO
0.012 0.19 -- -- 0.012 190 -- 5 -- 170 5,000 -- NO -- yes NO
180 390 -- -- 180 390000 -- 5 -- 170 5,000 -- yes -- yes yes
-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO
-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO

3700 7800 -- -- 3700 7800000 -- 5 -- 170 5,000 -- yes -- yes yes
-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO

0.0096 0.069 -- 0.544 0.0096 69 -- 5 -- 170 5,000 -- NO -- NO NO
4.8 35 12 0.596 4.8 596 -- 5 -- 170 5,000 -- NO -- yes NO
3.4 31 -- 1.31 3.4 1310 -- 5 -- 170 5,000 -- NO -- yes NO
71 510 -- -- 71 510000 -- 5 -- 170 5,000 -- yes -- yes yes
-- -- -- 1.6 -- 1600 -- 5 -- 170 5,000 -- yes -- yes NO

730 1200 -- -- 730 1200000 -- 5 -- 170 5,000 -- yes -- yes yes
110 180 -- -- 110 180000 -- 5 -- 170 5,000 -- yes -- yes yes
110 180 -- -- 110 180000 -- 5 -- 170 5,000 -- yes -- yes yes
0.14 3.9 12 0.176 0.14 176 0.1 5 3.3 170 5,000 yes NO yes yes NO
1.2 9 -- -- 1.2 9000 -- 5 -- 170 5,000 -- NO -- yes yes

0.86 6.2 -- 0.0398 0.86 39.8 -- 5 -- 170 5,000 -- NO -- NO NO
18000 31000 -- -- 18000 31000000 -- 5 -- 170 5,000 -- yes -- yes yes

-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO
150 310 -- -- 150 310000 0.1 5 3.3 170 5,000 yes yes yes yes yes
50 370 -- -- 50 370000 -- 5 -- 170 5,000 -- yes -- yes yes
6.1 44 -- 9.94 6.1 9940 -- 5 -- 170 5,000 -- yes -- yes yes

3700 6100 -- 4 3700 4000 -- 5 -- 170 5,000 -- yes -- yes NO
1800 3900 14 60 14 60000 -- 5 -- 170 5,000 -- yes -- yes yes
2900 6300 -- -- 2900 6300000 -- 5 -- 170 5,000 -- yes -- yes yes

-- -- -- -- -- 0 -- 10 -- 330 10,000 -- yes -- NO NO
3700 7800 -- 734 3700 734000 -- 5 -- 170 5,000 -- yes -- yes yes

37 61 -- 0.0328 37 32.8 -- 5 -- 170 5,000 -- yes -- NO NO
2200 3400 -- 0.00587 2200 5.87 0.1 5 3.3 170 5,000 yes yes yes NO NO
3.2 18 -- -- 3.2 18000 -- 10 -- 330 10,000 -- NO -- yes yes

2200 3400 23 0.00671 23 6.71 0.1 5 3.3 170 5,000 yes yes yes NO NO
73 120 -- 0.0609 73 60.9 -- 10 -- 330 10,000 -- yes -- NO NO
-- -- -- 5.12 -- 5120 -- 10 -- 330 10,000 -- yes -- yes NO
-- -- 3.7 5.1 3.7 5100 -- 5 -- 170 5,000 -- NO -- yes yes
73 120 -- 1.28 73 1280 -- 5 -- 170 5,000 -- yes -- yes NO

29000 49000 210 24.8 210 24800 -- 5 -- 170 5,000 -- yes -- yes yes
1500 2300 3.9 0.0774 3.9 77.4 0.1 5 3.3 170 5,000 yes NO yes NO NO

-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO
3.2 23 -- -- 3.2 23000 -- 10 -- 330 10,000 -- NO -- yes yes
-- 0 -- -- -- 0 -- 10 -- 330 10,000 -- yes -- NO NO
14 99 210 0.545 14 545 -- 5 -- 170 5,000 -- yes -- yes NO
11 18 -- 10 11 10000 -- 5 -- 170 5,000 -- yes -- yes yes
-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO

0.042 0.3 -- 0.02 0.042 20 -- 5 -- 170 5,000 -- NO -- NO NO

SOM01.2 CRQLs for Water and Soil Meet or Exceed CRDLs for Water and Soil
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TABLE A-3

SVOCs for Water, Soil, and Sediment
Halaco Site Remedial Investigation

  

  

Compound
Atrazine 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate
3,3'-dicholorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a) pyrene 
Indeno(1,2,3,-cd) pyrene 
Dibenzo(a,h) anthracene 
Benzo(g,h,i) perylene 
2,3,4,6-Tetrachlorophenol 

Analyte List / Detection Limits:
SOM01.2 Semivolatile Target 
Compound List (TAL) and 
corresponding Contract Required 
Quantitation Limits (CRQLs)

Lowest Criteria for Water and Soil

Human Criteria Ecological Criteria Combined Criteria

 
Water by 

SIM
Low 

Water 
Low Soil 
by SIM Low Soil Med. Soil

Low Water 
by SIM Low Water 

Low Soil 
by SIM Low Soil Med. Soil

Water 
(ug/L)

Soil 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(mg/kg)

Water 
(ug/L)

Soil/Sed 
(ug/kg) (ug/L) (ug/L) (ug/kg) (ug/kg) (ug/kg) (ug/L) (ug/L) (ug/kg) (ug/kg) (ug/kg)

SOM01.2 CRQLs for Water and Soil Meet or Exceed CRDLs for Water and Soil

0.29 2.1 -- -- 0.29 2100 -- 5 -- 170 5,000 -- NO -- yes NO
0.56 3 7.9 2.1 0.56 2100 0.2 10 6.7 330 10,000 yes NO yes yes NO

11000 17000 6.3 0.204 6.3 204 0.1 5 3.3 170 5,000 yes yes yes yes NO
11000 17000 0.73 0.0572 0.73 57.2 0.1 5 3.3 170 5,000 yes NO yes NO NO

-- -- -- -- -- 0 -- 5 -- 170 5,000 -- yes -- NO NO
-- -- 35 0.11 35 110 -- 5 -- 170 5,000 -- yes -- NO NO

1500 2300 6.16 0.423 6.16 423 0.1 5 3.3 170 5,000 yes yes yes yes NO
1100 1700 -- 0.195 1100 195 0.1 5 3.3 170 5,000 yes yes yes yes NO

35 260 19 -- 19 260000 -- 5 -- 170 5,000 -- yes -- yes yes
0.15 1.1 -- -- 0.15 1100 -- 5 -- 170 5,000 -- NO -- yes NO

0.029 0.15 0.027 0.108 0.027 108 0.1 5 3.3 170 5,000 NO NO yes NO NO
2.9 15 -- 0.166 2.9 166 0.1 5 3.3 170 5,000 yes NO yes NO NO
4 35 3 0.75 3 750 -- 5 -- 170 5,000 -- NO -- yes NO
-- -- 708 709 708 709000 -- 5 -- 170 5,000 -- yes -- yes yes

0.029 0.15 -- 1.1 0.029 150 0.1 5 3.3 170 5,000 NO NO yes NO NO
2.9 1.5 -- 0.0272 2.9 27.2 0.1 5 3.3 170 5,000 yes NO yes NO NO

0.0029 0.015 0.014 0.15 0.0029 15 0.1 5 3.3 170 5,000 NO NO yes NO NO
0.029 0.15 -- 0.01732 0.029 17.32 0.1 5 3.3 170 5,000 NO NO yes NO NO

0.0029 0.015 -- 0.033 0.0029 15 0.1 5 3.3 170 5,000 NO NO yes NO NO
1100 1700 -- 0.17 1100 170 0.1 5 3.3 170 5,000 yes yes yes yes NO
1100 1800 -- 0.199 1100 199 -- 5 -- 170 5,000 -- yes -- yes NO
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TABLE A-4

PCBs for Soil and Sediment
Halaco Site Remedial Investigation

Human Health 
Criteria Ecological Criteria Lowest Criteria for Soil

SOM01.2 
CRQLs for Soil

Meet or Exceed 
CRQLs for Soil

Soil (mg/kg)
Human 
Criteria

Ecological 
Criteria

Combined 
Criteria Soil Soil 

Compound EPA RSL Plants Ref
Soil Inver-
tebrates Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref

Soil 
(mg/kg)

Soil/Sed 
(mg/kg)

Soil/Sed 
(ug/kg) (ug/kg) (ug/kg)

Aroclor-1016 3.9 nc 40 c3 -- -- 0.00033 t3 0.0598 u3 3.9 0.00033 0.33 33 NO
Aroclor-1221 0.17 c 40 c -- -- 0.00033 t 0.0598 u 0.17 0.00033 0.33 33 NO
Aroclor-1232 0.17 c 40 c -- -- 0.00033 t 0.0598 u 0.17 0.00033 0.33 33 NO
Aroclor-1242 0.22 c 40 c -- -- 0.00033 t 0.0598 u 0.22 0.00033 0.33 33 NO
Aroclor-1248 0.22 c 40 c -- -- 0.00033 t 0.0598 u 0.22 0.00033 0.33 33 NO
Aroclor-1254 0.22 c 40 c -- -- 0.00033 t 0.0598 u 0.22 0.00033 0.33 33 NO
Aroclor-1260 0.22 c 40 c -- -- 0.00033 t 0.0598 u 0.22 0.00033 0.33 33 NO
Aroclor-1262 -- 40 c -- -- 0.00033 t 0.0598 u -- 0.00033 0.33 33 NO
Aroclor-1268 -- 40 c -- -- 0.00033 t 0.0598 u -- 0.00033 0.33 33 NO

Analyte List / Detection Limits: Human Notes: Ecological Notes: Ecological References:
1 - c = cancer 1 - total concentration a - USEPA 2006a i - USEPA 2005e q - USEPA 2006b
2 - nc = noncancer 2 - no data b - Suter and Tsao 1996 j - USEPA 2008 r - USEPA 2005h

c - Efroymson et al. 1997a k - USEPA 2005f s - USEPA 2007g
d - USEPA 2005a l - USEPA 2007a t - Buchmann 2008
e - USEPA 2005d m - USEPA 2005g
f - Efroymson et al. 1997b n - USEPA 2007b v - USEPA 2007e
g - USEPA 2005b o - USEPA 2007c w - USEPA 2007d
h - USEPA 2005c p - USEPA 2007f

u - MacDonald et al. 

Sediment 
(mg/kg)

SOM01.2 Pesticides/Aroclors Target 
Compound List (TCL) and 
corresponding Contract Required 
Quantitation Limits (CRQLs)

3 - Total PCBs 
used as a 
surrogate

Soil (mg/kg)



Page 1 of 1

Human Health 
Criteria Ecological Criteria Lowest Criteria for Soil

Soil (mg/kg)
Human 
Criteria

Ecological 
Criteria

Combined 
Criteria

Compound

WHO 
1998 
TEF

WHO 
2005 
TEF EPA RSL Plants Ref

Soil 
Invert. Ref Birds Ref Mammals Ref

Benthic 
Invert. Ref Soil (mg/kg)

Soil/Sed 
(mg/kg)

Soil/Sed 
(mg/kg)

Chlorinated dibenzo-p-dioxins
2,3,7,8-TCDD 1 1 0.0000045 c -- -- -- 0.000199 t 0.00085 t 0.0000045 0.000199 0.0000045
1,2,3,7,8-PeCDD4 1 1 -- -- -- -- 0.000199 0.00085 -- 0.000199 0.000199
1,2,3,4,7,8-HxCDD 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,6,7,8-HxCDD 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,7,8,9-HxCDD 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,4,6,7,8-HpCDD 0.01 0.01 -- -- -- -- 0.0199 0.085 -- 0.0199 0.0199
OCDD 0.0001 0.0003 0.015 c -- -- -- 0.663333 2.833333 0.015 0.663333333 0.015
Chlorinated dibenzofurans
2,3,7,8-TCDF 0.1 0.1 0.000037 c -- -- -- 0.00199 0.0085 0.000037 0.00199 0.000037
1,2,3,7,8-PeCDF 0.05 0.03 0.00012 c -- -- -- 0.006633 0.028333 0.00012 0.006633333 0.00012
2,3,4,7,8-PeCDF 0.5 0.3 0.000012 c -- -- -- 0.000663 0.002833 0.000012 0.000663333 0.000012
1,2,3,4,7,8-HxCDF 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,6,7,8-HxCDF 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,7,8,9-HxCDF 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
2,3,4,6,7,8-HxCDF 0.1 0.1 -- -- -- -- 0.00199 0.0085 -- 0.00199 0.00199
1,2,3,4,6,7,8-HpCDF 0.01 0.01 -- -- -- -- 0.0199 0.085 -- 0.0199 0.0199
1,2,3,6,7,8,9-HpCDF 0.01 0.01 -- -- -- -- 0.0199 0.085 -- 0.0199 0.0199
OCDF 0.0001 0.0003 0.012 c -- -- -- 0.663333 2.833333 0.012 0.663333333 0.012

Analyte List: Human Notes: Ecological Notes: Ecological References:
1 - c = cancer 1 - total concentration a - USEPA 2006a m - USEPA 2005g
2 - nc = noncancer 2 - no data b - Suter and Tsao 1996 n - USEPA 2007b

3 - Total PCBs used as a surrogate c - Efroymson et al. 1997a o - USEPA 2007c
d - USEPA 2005a p - USEPA 2007f
e - USEPA 2005d q - USEPA 2006b
f - Efroymson et al. 1997b r - USEPA 2005h
g - USEPA 2005b s - USEPA 2007g
h - USEPA 2005c t - Buchmann 2008
i - USEPA 2005e
j - USEPA 2008 v - USEPA 2007e
k - USEPA 2005f w - USEPA 2007d
l - USEPA 2007a

u - MacDonald et al. 2000

TABLE A-5

Soil (ug/kg)

4 - thresholds for congeners in surface 
water, soil, and sediment determined by 
applying WHO 2005 TEFs

Sediment 
(ug/kg)

World Health 
Organization (WHO, 
1998)

Dixoins and Furans for Soil and Sediment
Halaco Site Remedial Investigation
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TABLE A-6

Radionuclides for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Human Health Criteria

Tap Water PRG               
Residential Soil 

PRG                           

Outdoor 
Worker Soil 

PRG                         
Radiunuclide (pCi/l) (pCi/g) (pCi/g)
Thorium-228 0.445 24.2 125
Thorium-230 0.523 3.49 20.2
Thorium-232 0.471 3.10 19.0
Radium-226 0.000823 0.193 3.7
Radium-228 0.0458 0.26 8.4
Notes:
EPA 2007, Radionuclide Toxicity and PRGs for Superfund, November 13
(http://epa-prgs.ornl.gov/radionuclides/)
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TABLE A-7

Ammonia and Other Gases for Soil Gas
Halaco Site Remedial Investigation

Compound
Ammonia
Hydrogen
Hydrogen Sulfide
Methane
Carbon Monoxide
Carbon Dioxide
Oxygen
Acetylene
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TABLE A-8

Additional Organic and Inorganic Parameters for Water, Soil, and Sediment
Halaco Site Remedial Investigation

Matrix Compound
Water General

Electrical Conductivity (EC)
Total Dissolved Solids (TDS)
Hardness
pH
Major Cations (also included in the metals analysis)
Calcium
Potassium
Magnesium
Sodium
Major Anions
Bicarbonate Alkalinity as CaCO3 

Carbonate Alkalinity as CaCO3 

Hydroxide Alkalinity as CaCO3 

Chloride
Sulfate
Nitrogen Species
Ammonia
Nitrate
Nitrate
Total Kjeldahl Nitrogen (TKN)
Fluoride
Bromide
Iodide

Organics Total Petroleum Hydrocarbons
TPH-gas
TPH-diesel
TPH-oil
Total Organic Carbon 
TOC

Soil General
Total Organic Carbon (TOC)
pH
Total Petroleum Hydrocarbons
TPH-gas
TPH-diesel
TPH-oil

Tracers 
(Additional 
Anions)

General 
Chemistry
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TABLE A-9

Geotechnical Parameters for Soil and Sediment
Halaco Site Remedial Investigation
Parameter Method
Moisture and Density (Ring Samples) ASTM D 2938
Hydrometer Gradation Testing ASTM D 423
Atterberg Limits ASTM D 4319
Modified Proctor ASTM D 1558
Direct Shear ASTM D 3081



 

 

 

Attachment A.2 
Sample Location Maps 

 
Figures 

A-1  Solid Matrix Sample Locations, Overview 
A-2  Solid Matrix Sample Locations, Smelter Parcel 
A-3  Solid Matrix Sample Locations, Waste Management Area 
A-4  Solid Matrix Sample Locations, Ditch South of WMU 
A-5  Solid Matrix Sample Locations, NCL East 
A-6  Solid Matrix Sample Locations, NCL North 
A-7  Surface Water Sample Locations 
A-8  Groundwater Monitoring Well Locations 
A-9  Air Sample Locations 
A-10 Transects for Visual Inspection for Presence of Slag Waste 



!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!!

!

!!!!
!
!

!
!!

!

!

!

!!

!

!
!!!

!

!

#*

#*

#*

#*

#*

#*

#*

#*

#*
#*

#*
#*

#*

#*#*

#*

#*
#*#*

#*

#*

#*

#*

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

")

")

")

")
AAA

A
AAA

A

AAA

AAAA

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<
!<!<

AAA

!< !<

!<

AAA
!<
!<
!< !<

!< !<

AAA

!<
!< !<

!<

!<

!< !<

!<
!<!<

AAA

!<

!<

!<
!<

!<

!<
!<

!<

!<

AAA

!<

!<

!< !< !<
!<

!<!<

!<!<

AAA

!< !< !< !<

!<!<!< !< !< !<

AAA

!<!<!< !< !<!<
!<

!<

!<
!<

AAA

!<

!<
!<

!<

!<!< !<
!<

!<
!<

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA
AAAA

AAAA AAAA

AAAAAAAAAAAA

AAAA
AAAA

AAAA

AAAA AAAA

AAAA
AAAA

AAAA
AAAA

AAAA
AAAA
AAAA

AAAA AAAA
AAAA

AAAA

AAAA
AAAA

AAAA

G

G

G

G

G

%,

%,
%,

%,
%,

%,
%,%,

%,

%,
%,

%,

%,

%,%,

%,

%,

%,

%,

%,

%,

%,

%,

%,%,%,

%,

%,
%,%,%,

%,
%,

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.!.
!.

!.

!P!P

!P !P

!P !P
!P !P !P!P

!P
!P !P

!P
!P

!P

!P

!P
!P

!P

!P
!P
!P

!P !P

!P
!P

!P

!P !P
!P

!P !P
!P

!P

"FC "FC
"FC

"FC

"FC

"FC

"FC

"FC

"FC "FC "FC "FC

""

""

""

""

""

""

""

""

""

""
""

""""""""

""
""""

""

""

""
""

""""""
""

""""

""
""

""
""

"" ""

""

"" "" ""

"" ""
""

"" ""
""

"" ""
""

"" ""

""

""

""
""

""

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"* "* "* "*
"* "* "* "*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"* "* "* "*

"* "*
"*

"*
"* "*
"* "*

"* "* "* "*

")

")

")

")

")

")

")

")

")")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

") ")
")

") ") ") ")

") ")

k

k

*

*

*

* *

*

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢
"
S

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

""

""

""

""

""

""

B-3

WL-4

AG-1

WGT-2

WGT-1

WDA-6
WDA-5

WDA-4
WDA-3

WDA-2
WDA-1

OID-2

OID-3
OID-4

OID-5

OID-6

OID-7

OID-8

OID-9

OID-10

NEL-9

NEL-8

NEL-7

NEL-6

NEL-5

NEL-4

NEL-3

NEL-2
NEL-1

BBR-6

BBR-5
BBR-4

BBR-3
BBR-2

BBR-1

HUP-4

HUP-3
HUP-2HUP-1

LGM-9/LGT-4

LGM-8/LGT-2

LGM-7

LGM-6

LGM-5
LGM-4

LGM-3/LGT-3

LGM-2

LGM-1/LGT-1

WLE-8

WLE-7

WLE-6

WLE-5

WLE-4
WLE-3

WLE-2

WLE-1

WLW-9

WLW-8

WLW-7

WLW-6

WLW-5

WLW-4

WLW-3

WLW-2

WLW-1

LGF-9

LGF-8

LGF-7

LGF-6

LGF-5

LGF-4

LGF-3

LGF-2

LGF-1

BBG-6

BBG-5

BBG-4

BBG-3

BBG-2

BBG-1
WLB-6

WLB-5
WLB-4 WLB-3

WLB-2WLB-1

ODE-1

ODE-2

ODE-3

ODE-4

ODE-5

ODE-6

WMU-9

WMU-8

WMU-7

WMU-6WMU-5
WMU-4

WMU-3
WMU-2

WMU-1

OID-1

NEL-65

NEL-64

NEL-63

NEL-62

NEL-59

NEL-58

NEL-57

NEL-56

NEL-55

NEL-52

NEL-51

NEL-50

NEL-49
NEL-48

NEL-47

NEL-46

NEL-45

NEL-44

NEL-43

NEL-42

NEL-41

NEL-40

NEL-39

NEL-38

NEL-37

NEL-36

NEL-35

NEL-34

NEL-33

NEL-32

NEL-31

NEL-30

NEL-29

NEL-28

NEL-27

NEL-26

NEL-25

NEL-24

NEL-23

NEL-22

NEL-21

NEL-20

NEL-19

NEL-18

NEL-17

NEL-16
NEL-15

NEL-14

NEL-13

NEL-12

NEL-11

NEL-10

NEL-61NEL-54

NEL-60NEL-53

LGM-10

WLW-12

WLW-11

WLW-10

LGF-12

LGF-11

LGF-10

NND-4

NND-3

NND-2

NND-1
MBR-4

MBR-3MBR-2
MBR-1

MBS-1

WNO-4

WNO-3

WNO-2
WNO-1

NNP-2NNP-1
NNL-4NNL-3NNL-2NNL-1

MBS-4MBS-3

MBS-2

FIGURE A-1
Solid Matrix Sample Locations,
Overview
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

$+ Surface Sediment Sample (SDF)
") Residential Sample (SSR)
") Agricultural Sample (SSA)

!< Soil Sample (SSN)

A Soil Boring (SSN)

A Soil Boring (SW)
%, Wetlands Sediment Sample (SWL)
#* Beach Sediment Sample (SDB)

G Waste Samples from Smelter Area (SWF)

±400 0 400200
Feet

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\REVISED_LOCATIONS\SOILD_MATRIX_SAMPLE_LOCS_OVERVIEW.MXD  9/11/2009 15:11:06

Southeast Smelter Investigation (EPA, 2007)

Ormand Beach Wetlands Restoration 
Investigation (AMEC, 2006)

Integrated Assessment Report 
Investigation (Weston, 2007)

2-foot Contours
10-foot Contours

Ground Elevation Contours ft, MSL
NAVD 1988 (AMEC 2006)

Surface sample analyzed by lab

!P

!.

SE Smelter Location

AMEC Locations

1 inch = 400 feet

!!<=

")

")

"*

"
S

¢

"*"

"
S

¢

¢

""

"FC

*

#

k

Planned Locations 
LEGEND

Historic Locations

1929 OID
1959 OID
1969 Pond

Historic Oxnard Industrial Drain (OID) Alignment

Matrix Sample Depths
Soil 0 Feet

Sediment 0 Feet

Soil

Sediment

Soil

Sediment

Soil

0,2 Feet

0,2 Feet

0,2,4 Feet

0,2,4 Feet

Deep

Soil 0,0,2 Feet
Soil Gas

Soil Gas

CPT
5,15,30 Feet
Continuous

5 Feet



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!!

!

!

!
!

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

")

")

")

")

")

")

")

")

")

")

AAA

A

AAA

A

AAA

A

AAA

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

AAA

!< !<

!<

AAA

!<

!<

!<
!<

!<

!<

AAA

!<

!< !<

!<

!<

!<
!<

!<

!<!<

AAA

!<

!<

!<

!<

!<

!<

!<

!<

!<

AAA

!<

!<

!<
!<

!<

!<

!<
!<

!<

!<

AAA

!<
!< !< !<

!< !< !< !< !< !<

AAA

!< !< !< !< !< !<

!<

!<

!<

!<

AAA

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

")

")

")

")

")

")

")

")

")

")

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA
AAAA

AAAAAAAAAAAA

AAAA

AAAA

AAAA

AAAA
AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

G

G

G

G

G

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,%,

%,

%,

%,

%,%,

%,

%,

%,

!.

!P!P

!P
!P

!P

!P

!P

!P
!P

!P

!P

!P

!P

!P

!P

!P

!P

!P

!P

!P

!P

!P

!P

!P
!P

!P

!P

!P

!P !P

!P

!P !P

!P

!P

""

""

""

""

""

""

""

""

"" ""

""

""""

""""
""

""

""

""

""
""

""

""
""

""""

""
""

""

""

""

""

""

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"* "* "* "* "*

"* "*

"*
"*

"*
"* "*

"* "*

*

*

*

*
*

*

k

k SGT-2

SGT-1

SSG-6

SSG-3
SSG-5

SSG-4

SSG-2

SSG-1

SCP-1

SCP-2

LGF-4

SPS-9

SPS-8
SPS-7

SPS-6

SPS-5

SPS-4

SPS-3

SPS-2

SPS-1

SPP-4SPP-3

SPP-2
SPN-9

SPN-8
SPN-7SPN-6

SPN-5SPN-4SPN-3
SPN-2SPN-1

OID-2

OID-3

OID-7

OID-6

OID-5

OID-4

OID-3

SPS-27
SPS-26 SPS-25

SPS-24

SPS-23 SPS-22
SPS-21

SPS-20

SPS-19SPS-18
SPS-17

SPS-16

SPS-15

SPS-14
SPS-13 SPS-12

SPS-11 SPS-10

SPN-12

SPN-11

SPP-01
SPN-10

OID-1LGM-8

LGM-7

LGM-5

LGM-4

LGM-3

LGM-2

LGM-1

WLW-6

WLW-5

WLW-12

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\REVISED_LOCATIONS\SOILD_MATRIX_SAMPLES_SMELTER.MXD  9/11/2009 14:54:24

FIGURE A-2
Solid Matrix Sample Locations
Smelter Parcel
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

$+ Surface Sediment Sample (SDF)

") Residential Sample (SSR)

") Agricultural Sample (SSA)

!< Soil Sample (SSN)

A Soil Boring (SSN)

A Soil Boring (SW)

%, Wetlands Sediment Sample (SWL)

#* Beach Sediment Sample (SDB)

G Waste Samples from Smelter Area (SWF)

Integrated Assessment Report 
Investigation (Weston, 2007)

Surface sample analyzed by lab!!<=
Southeast Smelter Investigation (EPA, 2007)

Ormand Beach Wetlands Restoration
Investigation (AMEC, 2006)

2-foot Contours
10-foot Contours

Ground Elevation Contours ft, MSL
NAVD 1988 (AMEC 2006)

!P

!.

SE Smelter Location

AMEC Locations

LEGEND

1929 OID
1959 OID

 1969 Pond

Historic Oxnard Industrial Drain (OID) Alignment 

")

")

"*

"
S

¢

"*"

"
S

¢

¢

""

"FC

*

k

Matrix Sample Depths
Soil 0 Feet

Sediment 0 Feet

Soil
Sediment

Soil

Sediment

Soil

0,2 Feet
0,2 Feet

0,2,4 Feet

0,2,4 Feet

Deep

Soil 0,0,2 Feet

Planned Locations

Historic Locations 

Oil / Fuel Tanks
Historic Structures

100 0 10050
Feet

±
1 inch = 100 feet

Soil Gas 5 Feet

CPT Continuous



!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

! !

!

!

!

!

!
!

!!

#*

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

AAA

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

AAA

!<

!<

!<
!<

!<

!<
!<

!< !<

!<

!<

!<
!<

!<

!<!<

AAA

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<
!<

!<
!<

!< !< !< !<

!< !< !< !< !< !<

!< !< !< !< !< !<

!<

!<

!<

!<
!<

!<

!<

!<

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA
AAAA

AAAAAAAAAAAA

AAAA

AAAA

AAAA

AAAA
AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA
AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

%,

%,

%,

%,

%,

%,

%,
%,

%,

%,

%,

%,

%,

%,
%,

%,

%,

%,

%,

%,%,
%,

%,

%,

!.

!.

!.

!P!P

!P

!P

!P
!P

!P

!P

!P

!P

!P

!P

!P !P

!P

!P

!P

!P !P

!P

!P !P

!P

"FC
"FC

""

""

""

""

""

""

""

""

""

""

""

""

""

""

""

""
""

""

""

""

""

""
""

""

"" ""

""

"" ""

""

""

""
"

S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"*" "*" "*"
"*" "*" "*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"
"*" "*" "*"

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

* * *
* * *

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
* * *

")

")

")

")

")

")

")

")

")

")

")
") ") ")

") ")

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

k

k

k

k

¸

¸

WCP-3

WCP-1WSG-1

WGT-1

WCP-2WSG-2
WGT-2

WCP-4

WDA-6
WDA-5

WDA-4

WDA-3
WDA-2

WDA-1

OID-3

OID-2

WLE-8

ODE-1

ODE-2

ODE-3

ODE-4

ODE-5

ODE-6

WMU-9

WMU-8
WMU-7

WMU-6WMU-5WMU-4

WMU-3
WMU-2

WMU-1

NEL-58

NEL-57

NEL-52

NEL-51

NEL-50

NEL-49

NEL-54

NEL-53

LGF-12

LGF-11

OID-1

OID-2

OID-3

OID-4

OID-5

OID-6

OID-7

NND-4NND-2NND-1
WNO-4WNO-3WNO-2

WNO-1

NNP-2NNP-1

FIGURE A-3
Solid Matrix Sample Locations,
Waste Management Area
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

±
130 0 13065

Feet

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\REVISED_LOCATIONS\SOILD_MATRIX_SAMPLE_LOCS_WMA.MXD  8/24/2009 08:16:47

1 inch = 130 feet

1929 OID
1959 OID
1969 Pond

Historic Oxnard Industrial Drain (OID) Alignment

$+ Surface Sediment Sample (SDF)

") Residential Sample (SSR)

") Agricultural Sample (SSA)

!< Soil Sample (SSN)

A Soil Boring (SSN)

A Soil Boring (SW)

%, Wetlands Sediment Sample (SWL)

#* Beach Sediment Sample (SDB)

G Waste Samples from Smelter Area (SWF)

Southeast Smelter Investigation (EPA, 2007)

Ormand Beach Wetlands Restoration 
Investigation (AMEC, 2006)

Integrated Assessment Report 
Investigation (Weston, 2007)

2-foot Contours
10-foot Contours

Ground Elevation Contours ft, MSL
NAVD 1988 (AMEC 2006)

Surface sample analyzed by lab

!P

!.

SE Smelter Location

AMEC Locations

!!<=

Historic Locations

")

)

"*

"
S

¢

"*"

"
S

¢

¢

""

"FC

¸

k

Matrix Sample Depths
Soil 0 Feet

Sediment 0 Feet

Soil

Sediment

Soil

Sediment

Soil

0,2 Feet

0,2 Feet

0,2,4 Feet

0,2,4 Feet

Deep

Planned Locations 
LEGEND

Soil 0,0,2 Feet
Soil Gas 5,15,30 Feet

CPT Continuous



!

!!

!!

!

!

!

!

!

!

!! !

!

!

!

!

!
!

!!

#*

#*

#*

#*

#*#*

$+

$+

$+

$+

$+

$+

!<

!<

!< !< !< !< !< !<

!< !< !< !< !< !<

!<

!<

!<

!<
!<

!<

!<

!<

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA
AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,

%,%,

%,

%,

%,

!P!P

!P
!P

!P

!P

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢ "
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢ "
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢ "
S

¢

"
S

¢

"
S

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"
S

¢

¢

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"*"

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

") ")

")
") ") ")

WLE-1

WLE-5
WLE-2

WLE-6

WLE-3

WLE-4

WLE-7

DSA-8
DSA-7

DSA-6

DSA-5

DSA-4

DSA-3

DSA-2

DSA-1

DSC-8
DSB-8

DSC-7
DSB-7

DSC-6

DSB-6

DSC-5
DSB-5

DSC-4
DSB-4

DSC-3
DSB-3

DSC-2

DSC-1

DSB-2

DSB-1

OID-1

LGM-9

LGM-6

LGM-5

LGM-3

LGM-2

LGM-10

LGF-10

FIGURE A-4
Solid Matrix Sample Locations,
Ditch South of WMU 
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

$+ Surface Sediment Sample (SDF)
") Residential Sample (SSR)
") Agricultural Sample (SSA)

!< Soil Sample (SSN)

A Soil Boring (SSN)

A Soil Boring (SW)
%, Wetlands Sediment Sample (SWL)
#* Beach Sediment Sample (SDB)

G Waste Samples from Smelter Area (SWF)

±
100 0 10050

Feet

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\REVISED_LOCATIONS\SOILD_MATRIX_SAMPLE_LOCSDITCH.MXD  9/11/2009 16:13:06

Southeast Smelter Investigation (EPA, 2007)

Ormand Beach Wetlands Restoration 
Investigation (AMEC, 2006)

Integrated Assessment Report Investigation
(Weston, 2007)

2-foot Contours

10-foot Contours

Ground Elevation Contours ft, MSL
NAVD 1988 (AMEC 2006)

Surface sample analyzed by lab

!P

!.

SE Smelter Location

AMEC Locations

1 inch = 100 feet

!!<=

")

")

"*

"
S

¢

"*"

"
S

¢

¢

""

"FC

LEGEND
Planned Locations

Matrix Sample Depths
Soil

Sediment

Soil
Sediment

Soil
Sediment

Soil

Soil

Historic Locations

0 Feet

0 Feet

0,2 Feet
0,2 Feet

0,2,4 Feet
0,2,4 Feet

Deep

0,0,2 Feet



!

!

!

!

!

!

!!

!

!

")

")

")

")

!<

!<

!<

!<

!<

!<

!<

!<

!< !<
!<

!<

!<!<

!<
!< !< !< !< !<

!< !< !< !< !< !<

!< !< !< !< !< !<

!<

!<

!<
!<!<

!<

!<

AAAA

AAAA

AAAA

%,%,%,

!.

!.

!.

!.

!.

!.

!.

"FC

"FC

"FC

"FC

"FC
"FC "FC "FC

"
S

¢

"
S

¢

"* "* "* "*
"* "* "* "*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"*

"* "*

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

") ") ")

"
S

¢

"
S

¢

"
S

¢ "
S

¢

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

WL-4

NND-3 NND-4

MBS-1

MBR-1

MBS-2

MBR-2

MBS-3

MBR-3 MBR-4

MBS-4

NNL-1
NNL-2 NNL-3 NNL-4

OID-8

OID-9

OID-10

NEL-9

NEL-8

NEL-7

NEL-6

NEL-5

NEL-4

NEL-3

NEL-2

NEL-1

BBR-6

NEL-65

NEL-64

NEL-63

NEL-62

NEL-59

NEL-58

NEL-57

NEL-56

NEL-55

NEL-52

NEL-51

NEL-50

NEL-49

NEL-48

NEL-47

NEL-46

NEL-45

NEL-44

NEL-43

NEL-42

NEL-41

NEL-40

NEL-39

NEL-38

NEL-37

NEL-36

NEL-35

NEL-34

NEL-33

NEL-32

NEL-31

NEL-30

NEL-29

NEL-28

NEL-27

NEL-26

NEL-25

NEL-24

NEL-23

NEL-22

NEL-21

NEL-20

NEL-19

NEL-18

NEL-17

NEL-16

NEL-15

NEL-14

NEL-13

NEL-12

NEL-11

NEL-10

NEL-61

NEL-54

NEL-60NEL-53

FIGURE A-5
Solid Matrix Sample Locations,
NCL East
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

$+ Surface Sediment Sample (SDF)

") Residential Sample (SSR)

") Agricultural Sample (SSA)

!< Soil Sample (SSN)

A Soil Boring (SSN)

A Soil Boring (SW)

%, Wetlands Sediment Sample (SWL)

#* Beach Sediment Sample (SDB)

G Waste Samples from Smelter Area (SWF)

±180 0 18090
Feet

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\REVISED_LOCATIONS\SOILD_MATRIX_SAMPLE_LOCS_NCL_EAST.MXD  9/10/2009 14:25:16

Southeast Smelter Investigation (EPA, 2007)

Ormand Beach Wetlands Restoration 
Investigation (AMEC, 2006)

Integrated Assessment Report 
Investigation (Weston, 2007)

2-foot Contours
10-foot Contours

Ground Elevation Contours ft, MSL
NAVD 1988 (AMEC 2006)

Surface sample analyzed by lab

!P

!.

SE Smelter Location

AMEC Locations

1 inch = 180 feet

!!<=

")

")

"*

"
S

¢

"*"

"
S

¢

¢

""

"FC

Planned Locations 
LEGEND

Historic Locations

Matrix Sample Depths
Soil 0 Feet

Sediment 0 Feet

Soil

Sediment

Soil

Sediment

Soil

0,2 Feet

0,2 Feet

0,2,4 Feet

0,2,4 Feet

Deep

Soil 0,0,2 Feet



!

!

!

!

!

!
!

!

!!! !!
!
! $+

$+

$+

$+

$+

$+

")

")

")

")

")
")

AAA

AAA

!<

!<

!<

!<!<

!<

!<
!<

!< !<

!< !<!<!<

!<
!< !<

!<

!<
!<

!.

!.

!.

!.!.

!.

!P !P
!P

!P

"FC "FC
"FC

"FC

"FC
"FC "FC "FC

""

""

""

""
""""

"" ""
""

"
S

¢

¢

"
S

¢

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

S

¢

"* "* "* "*
"* "* "* "*

"* "*

"*

"*

"*

"*

"*

"*

"* "* "* "*

"* "*
"*

"*
"* "*

"* "*

"*
"* "* "*

")

")

")

")

")

")

")

") ")

")
")

")

") ")
")

")
") ") ")

") ")

")
")

")
") ")

")

RLD-1

RLD-2
RLD-4

RLD-3
RLD-5
RLD-6

NND-1 NND-2 NND-3 NND-4

OID-11

OID-12

OID-13

OID-14

MBR-4MBR-3MBR-2
MBR-1 MBS-4

MBS-3MBS-2MBS-1WNO-4WNO-3WNO-2

WNO-1

NNP-2
NNP-1

NNL-4NNL-3NNL-2NNL-1

NNB-6

NNB-5NNB-4

NNB-3

NNB-2
NNB-1

OID-8

OID-9

OID-10

FIGURE A-6
Solid Matrix Sample Locations,
NCL North 
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

$+ Surface Sediment Sample (SDF)
") Residential Sample (SSR)
") Agricultural Sample (SSA)

!< Soil Sample (SSN)

A Soil Boring (SSN)

A Soil Boring (SW)
%, Wetlands Sediment Sample (SWL)
#* Beach Sediment Sample (SDB)

G Waste Samples from Smelter Area (SWF)

±
200 0 200100

Feet

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\REVISED_LOCATIONS\SOILD_MATRIX_SAMPLE_LOCSNORTH.MXD  9/10/2009 14:15:06

Southeast Smelter Investigation (EPA, 2007)

Ormand Beach Wetlands Restoration 
Investigation (AMEC, 2006)

Integrated Assessment Report 
Investigation (Weston, 2007)

2-foot Contours
10-foot Contours

Ground Elevation Contours ft, MSL
NAVD 1988 (AMEC 2006)

!!<= Surface sample analyzed by lab

!P

!.

SE Smelter Location

AMEC Locations

1 inch = 250 feet

")

")

"*

"
S

¢

"*"

"
S

¢

¢

""

"FC

Historic Locations

LEGEND
Planned Locations

Matrix Sample Depths
Soil

Sediment
Soil

Sediment

Soil

Sediment
Soil
Soil

0 Feet

0 Feet
0,2 Feet
0,2 Feet

0,2,4 Feet

0,2,4 Feet
Deep
0,0,2 Feet



#0

#0

#0#0

#0

#0

#0

#0

#0

#0

!.

!.

!.

!.

!.

!.

!.

"/

"/

"/

"/

"/ "/

"/

#*

#*

#* #*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

Oxna
rd Ind

ustria
l Drain

B-3

NCE-1

OID-7

OID-6

OID-5

JSD-1

HUD-1

OID-4

OID-3

OID-2

OID-1
LAG-2

LAG-1

OCE-2

OCE-1

NCE-2WMU-1

WMU-2

NCE-3

SW6

SW7

SW9

SW2

SW4

SW5

WS9

WS8

WS7

WS5

WS1

WS4WS6

WS3

WS2

WS10

SWS-4

SWS-6
SWS-7

SWS-5

SWS-3

SWS-1

SWS-2

SW1

FIGURE A-7
Surface Water Sampling
Locations
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\REVISED_LOCATIONS\SURFACE_WATER_LOCS.MXD  9/10/2009 14:58:11

2-foot Contours

10-foot Contours

Ground Elevation Contours ft MSL,
(AMEC 2006)

LEGEND

#* Planned Surface Water Sample Locations

!.
Ormond Beach Regional
Investigation (AMEC 2006)

"/ Halaco Routine Monitoring

#0
Site Integrated Assessment
(Weston 2007) 0 600 1,200300

Feet
1 inch = 600 feet

±

OID-8 Located at confluence
of Rice Road Drain and OID



#*

"S

"S

"S

@A

@A@A

@A@A

@A@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

@A

!B
!B

!B

!B

!A
!A

D D

D

D

D

D

D

D

!?!?

!?!?

!?!?

!?!?

"C "C
"C "C

k

k

k

!( !(

!( !(

!(

!(

!( !(

MW-1R

NLC East (staff gauge)

OID Transducer
MW-16

Old Well 1
Old Well 2

Old Well 4

Old Well 3

MW-S2
MW-S1

MW-23

MW-22

MW-21
MW-20

MW-24 MW-25

MW-19C
MW-19D

MW-6C
MW-6D

MW-2D
MW-2C

MW-3C
MW-3D

MW-27

MW-26WCP-3

WCP-4

SCP-1

PZ-1 PZ-2

PZ-3
PZ-4

OID (staff gauge)

MW-6

MW-5

MW-19

MW-18

MW-17

MW-15

MW-14

MW-13

MW-12

MW-11

NLC North (staff gauge)
MW-4R A
MW-4R B

MW-3R A
MW-3R B

MW-2R A
MW-2R B

6

4
8

8

8

8

8

10

10

10

10

10

10

10

8

8

8

8

10

10

8

8

10

10

10

10

Figure A-8
Groundwater Monitoring
Well Locations 
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

@A Ground Water Monitoring Well

#* Surface Water Pressure Transducer

!A Shallow Groundwater Sampling Locations

!B Former Monitoring Well (destroyed)

"S Surface Water Gauging Station

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\MONITOIRINGWELLSLOCMAP.MXD  3/19/2009 14:44:11

±
Aerial Source: I-cubed 2008.
Datum: WGS 1984

2-foot Contours

10-foot Contours

400 0 400200
Feet

1 inch = 400 feet

k Deep CPT Boring

"C Piezometer Cluster, water level

!? Deeper Well, water quality

D Shallow Well, water quality

LEGEND
Planned Locations

Existing Locations

Ground Elevation Contours (AMEC, 2006)

Sewer Line
Oxnard Sewer Trunk Line

!( Manhole



"S

"S

"S
"S

"S

"S

1(

1(

1(

1(

1(

BBR-6

BBR-5
BBR-4

WLW-7

WLW-1

LGF-7

LGF-5

AIR5

AIR4

AIR2

AIR6

AIR3

AIR1

NCE-1

NCN-1

WMU-1

UPW-1

SMP-1

FIGURE A-9
AIR SAMPLE LOCATIONS
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

±

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\REVISED_LOCATIONS\AIR_SAMPLE_LOCS.MXD  9/10/2009 14:47:19

2-foot Contours
10-foot Contours

Ground Elevation Contours ft, MSL
NAVD 1988 (AMEC 2006)

1 inch = 500 feet

1( Air Samples
Planned Samples
LEGEND

Historic Samples
"S Air Samples

0 250 500125
Feet



!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!!

!

!!!!
!
!

!
!!

!

!

!

!!

!

!
!!!

!

!

#*

#*

#*

#*

#*

#*

#*

#*

#*
#*

#*
#*

#*

#*#*

#*

#*
#*#*

#*

#*

#*

#*

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

$+

")

")

")

")
AAA

A
AAA

A

AAA

AAAA

!<

!<

!<

!<

!<

!<

!<
!<

!<

!<

!<

!<

!<

!<

!<
!<!<

AAA

!< !<

!<

AAA
!<
!<
!< !<

!< !<

AAA

!<
!< !<

!<

!<

!< !<

!<
!<!<

AAA

!<

!<

!<
!<

!<

!<
!<

!<

!<

AAA

!<

!<

!< !< !<
!<

!<!<

!<!<

AAA

!< !< !< !<

!<!<!< !< !< !<

AAA

!<!<!< !< !<!<
!<

!<

!<
!<

AAA

!<

!<
!<

!<

!<!< !<
!<

!<
!<

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA

AAAA
AAAA

AAAA AAAA

AAAAAAAAAAAA

AAAA
AAAA

AAAA

AAAA AAAA

AAAA
AAAA

AAAA
AAAA

AAAA
AAAA
AAAA

AAAA AAAA
AAAA

AAAA

AAAA
AAAA

AAAA

G

G

G

G

G

%,

%,
%,

%,
%,

%,
%,%,

%,

%,
%,

%,

%,

%,%,

%,

%,

%,

%,

%,

%,

%,

%,

%,%,%,

%,

%,
%,%,%,

%,
%,

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.!.
!.

!.

!P!P

!P !P

!P !P
!P !P !P!P

!P
!P !P

!P
!P

!P

!P

!P
!P

!P

!P
!P
!P

!P !P

!P
!P

!P

!P !P
!P

!P !P
!P

!P

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"
S

¢

"* "* "* "*
"* "* "* "*

k

k

*

*
*

* *

*

B-3

WL-4

AG-1

WLE-8

WLE-7

WLE-6

WLE-5

WLE-4

WLE-3

WLE-2

WLE-1

WLW-9

WLW-8

WLW-7

WLW-6

WLW-5

WLW-4

WLW-3

WLW-2

WLW-1

WLW-12

WLW-11

WLW-10

MBR-4

MBR-3MBR-2MBR-1
MBS-1

MBS-4

MBS-3MBS-2

FIGURE A-10
Visual Inspection for Presence of
Process Slag Waste
HALACO SITE REMEDIAL INVESTIGATION
OXNARD, CALIFORNIA

$+ Surface Sediment Sample (SDF)
") Residential Sample (SSR)
") Agricultural Sample (SSA)

!< Soil Sample (SSN)

A Soil Boring (SSN)

A Soil Boring (SW)
%, Wetlands Sediment Sample (SWL)
#* Beach Sediment Sample (SDB)

G Waste Samples from Smelter Area (SWF)

±400 0 400200
Feet

BAO  \\ZINFANDEL\PROJ\USENVIRONMENTALPROTE\358156HALACO\GIS\MAPFILES\2009\RI_SAP\VISUAL_INSPECTION_TRANSECTS.MXD  5/11/2009 11:56:05

Southeast Smelter Investigation (EPA, 2007)

Ormand Beach Wetlands Restoration 
Investigation (AMEC, 2006)

Integrated Assessment Report 
Investigation (Weston, 2007)

2-foot Contours
10-foot Contours

Ground Elevation Contours ft, MSL
NAVD 1988 (AMEC 2006)

Surface sample analyzed by lab

!P

!.

SE Smelter Location

AMEC Locations

1 inch = 400 feet

!!<=

")

")

"*

"
S

¢

"*"

"
S

¢

¢

""

"FC

*

#

k

Planned Locations 
LEGEND

Historic Locations

1929 OID
1959 OID
1969 Pond

Historic Oxnard Industrial Drain (OID) Alignment

Matrix Sample Depths
Soil 0 Feet

Sediment 0 Feet

Soil

Sediment

Soil

Sediment

Soil

0,2 Feet

0,2 Feet

0,2,4 Feet

0,2,4 Feet

Deep

Soil 0,0,2 Feet
Soil Gas

Soil Gas

CPT
5,15,30 Feet
Continuous

5 Feet

Visual Inspection Transects



 

 

Attachment B 
Initial and Offset Final GPS Coordinates for Solid Matrix Samples 

 



1 of 6

Attachment B
Initial and Offset Final GPS Coordinates for Solid Matrix Samples
Halaco Site Remedial Investigation
Coordinate System: NAD 83 UTM Zone 11 North

Initial Coordinates (meters) Offset Parameters (ft) Offset Distances (feet) Final Coordinates (meters)

Area Subarea

No. of 
Sample 

Locations Location Easting Northing

Nominal 
Spacing 
Used to 

Determine 
Randomiz
ed Offset 
Distance

Maximum 
Randomiz
ed Offset 
Distance 
(10% of 
Nominal 
Spacing)

Offset   
Easting

Offset 
Northing

Offset along 
Angled Linear 

Feature 
(coordinates 

TBD by Manual 
Placement)

Revised   
Easting

Revised   
Northing Comments

SUMMARY OF OFFSET DISTANCES BY SAMPLE GROUP (see below for sample-specific offset distances and coordinates)
WMU 9 WMU-1 thru WMU-9 150 15 -
WDA 6 WDA-1 thru WDA-6 150 15 -
North of WDA 4 WNO-1 thru WNO-4 200 20 Row of samples next to WDA, only adjust in E-W direction
East Bank of OID 6 ODE-1 thru ODE-6 200 20 Row of samples next to OID, only adjust in N-S direction
Edges of WMU, CPT, deep 2 WCP-1 thru WCP-2 NA NA -
Top of WMU, CPT, shallow 2 WCP-3 thru WCP-4 NA NA -
WMU, geotechnical 2 WGT-1 thru WGT-2 NA NA -

NCL East Tighter Spacing 11 NEL-1 thru NEL-11 175 17.5 Row of samples next to WMU/WDA, only adjust in N-S direction
Tighter Spacing 39 NEL-12 thru NEL-50 175 17.5 -
Looser Spacing 15 NEL-51 thru NEL-65 300 30 -

NCL North Background 6 NNB-1 thru NNB-6 150 15 -
Pond 2 NNP-1 thru NNP-2 100 10 -
Ditch north of WDA 4 NND-1 thru NND-4 200 20 Row of samples along ditch north of WDA, only adjust E-W parallel to ditch
Land 4 NNL-1 thru NNL-4 300 30 -

Hueneme Par. East of Site 4 HUP-1 thru HUP-4 200 20 -
OID Through Site 7 OID-1 thru OID-7 150 15 Row of samples along OID, only adjust N-S parallel to OID

North of Site 7 OID-8 thru OID-14 300 30 Row of samples along OID, only adjust parallel to OID (angled)
Lagoon Lagoon, main area 10 LGM-1 thru LGM-10 150 15 -

Lagoon, fingers 12 LGF-1 thru LGF-12 300 30 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
Loading Dock Loading dock 6 RLD-1 thru RLD-6 50 5 -

Road 4 MBR-1 thru MBR-4 150 15 Row of samples along McWane Blvd, only adjust E-W parallel to road
South of Road 4 MBS-1 thru MBS-4 150 15 Row of samples along McWane Blvd, only adjust E-W parallel to road

Wetland Background 6 WLB-1 thru WLB-6 100 10 -
West Area 6 WLW-1 thru WLW-6 200 20 Row of samples along former remediation area, only adjust parallel to ditch (angled)
West Area 6 WLW-7 thru WLW-12 200 20 -
East Area 8 WLE-1 thru WLE-8 200 20 -
Ditch south of WMU 8 DSA-1 thru DSA-8 125 12.5 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
5 feet south of WMU Ditch 8 DSB-1 thru DSB-8 125 12.5 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
15 feet south of WMU Ditch 8 DSC-1 thru DSC-8 125 12.5 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)

Beach Dunes Background 6 BBG-1 thru BBG-6 100 10 -
Breaches 6 BBR-1 thru BBR-6 100 10 Row of samples along shoreline, only adjust parallel to shoreline (angled)

Waste 
Management 
Area

McWane Blvd 
East
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Initial Coordinates (meters) Offset Parameters (ft) Offset Distances (feet) Final Coordinates (meters)
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SAMPLE-SPECIFIC OFFSET DISTANCES and COORDINATES
Waste WMU 9 WMU-01 298896.6478 3779604.352 150 15 -1 2 NA 298896.343 3779604.961 -
Management WMU-02 298947.7569 3779599.136 150 15 -11 10 NA 298944.4041 3779602.184 -
Area WMU-03 298992.0863 3779596.007 150 15 -12 -1 NA 298988.4287 3779595.702 -

WMU-04 298888.8249 3779548.027 150 15 -1 5 NA 298888.5201 3779549.551 -
WMU-05 298934.7189 3779547.506 150 15 -10 0 NA 298931.6709 3779547.506 -
WMU-06 298983.7419 3779544.377 150 15 7 -11 NA 298985.8755 3779541.024 -
WMU-07 298906.0352 3779506.827 150 15 -11 0 NA 298902.6824 3779506.827 -
WMU-08 298964.4456 3779501.612 150 15 5 11 NA 298965.9696 3779504.965 -
WMU-09 298971.7469 3779451.546 150 15 4 6 NA 298972.9661 3779453.374 -

WDA 6 WDA-1 298880.9049 3779780.512 150 15 0 8 NA 298880.9049 3779782.951 -
WDA-2 298933.3045 3779782.125 150 15 -7 15 NA 298931.1709 3779786.697 -
WDA-3 299000.2148 3779778.094 150 15 -8 12 NA 298997.7764 3779781.752 -
WDA-4 298881.711 3779734.562 150 15 -6 -3 NA 298879.8822 3779733.648 -
WDA-5 298930.8861 3779729.725 150 15 -6 -3 NA 298929.0573 3779728.811 -
WDA-6 298994.5717 3779721.664 150 15 0 -5 NA 298994.5717 3779720.14 -

North of WDA 4 WNO-1 298847.2857 3779840.935 200 20 1 NA NA 298847.5905 3779840.935 Row of samples next to WDA, only adjust in E-W direction
WNO-2 298918.0805 3779835.251 200 20 20 NA NA 298924.1765 3779835.251 Row of samples next to WDA, only adjust in E-W direction
WNO-3 298976.4733 3779836.026 200 20 7 NA NA 298978.6069 3779836.026 Row of samples next to WDA, only adjust in E-W direction
WNO-4 299041.8422 3779834.734 200 20 -17 NA NA 299036.6606 3779834.734 Row of samples next to WDA, only adjust in E-W direction

East Bank of OID 6 ODE-1 298817.9628 3779504.219 200 20 NA -5 NA 298817.9628 3779502.695 Row of samples next to OID, only adjust in N-S direction
ODE-2 298821.6444 3779562.108 200 20 NA -6 NA 298821.6444 3779560.28 Row of samples next to OID, only adjust in N-S direction
ODE-3 298822.5042 3779625.212 200 20 NA 9 NA 298822.5042 3779627.956 Row of samples next to OID, only adjust in N-S direction
ODE-4 298822.8087 3779685.188 200 20 NA -15 NA 298822.8087 3779680.616 Row of samples next to OID, only adjust in N-S direction
ODE-5 298823.4571 3779742.555 200 20 NA -18 NA 298823.4571 3779737.069 Row of samples next to OID, only adjust in N-S direction
ODE-6 298827.0119 3779795.229 200 20 NA -13 NA 298827.0119 3779791.266 Row of samples next to OID, only adjust in N-S direction

NCL NCL East 11 NEL-1 299060.9531 3779801.249 175 17.5 NA 4 NA 299060.9531 3779802.468 Row of samples next to WMU/WDA, only adjust in N-S direction
East Tighter Spacing NEL-2 299060.9531 3779754.087 175 17.5 NA 2 NA 299060.9531 3779754.697 Row of samples next to WMU/WDA, only adjust in N-S direction

Next to WMU/WDA NEL-3 299059.1019 3779710.699 175 17.5 NA 14 NA 299059.1019 3779714.966 Row of samples next to WMU/WDA, only adjust in N-S direction
NEL-4 299060.3187 3779662.327 175 17.5 NA -15 NA 299060.3187 3779657.755 Row of samples next to WMU/WDA, only adjust in N-S direction
NEL-5 299058.1892 3779616.999 175 17.5 NA -13 NA 299058.1892 3779613.036 Row of samples next to WMU/WDA, only adjust in N-S direction
NEL-6 299056.9723 3779575.624 175 17.5 NA -13 NA 299056.9723 3779571.662 Row of samples next to WMU/WDA, only adjust in N-S direction
NEL-7 299055.7554 3779526.645 175 17.5 NA 6 NA 299055.7554 3779528.474 Row of samples next to WMU/WDA, only adjust in N-S direction
NEL-8 299053.0174 3779481.62 175 17.5 NA -12 NA 299053.0174 3779477.963 Row of samples next to WMU/WDA, only adjust in N-S direction
NEL-9 299052.7379 3779435.822 175 17.5 NA 2 NA 299052.7379 3779436.432 Row of samples next to WMU/WDA, only adjust in N-S direction

NEL-10 299048.4781 3779391.399 175 17.5 NA 9 NA 299048.4781 3779394.143 Row of samples next to WMU/WDA, only adjust in N-S direction
NEL-11 299048.1739 3779344.846 175 17.5 NA 13 NA 299048.1739 3779348.809 Row of samples next to WMU/WDA, only adjust in N-S direction

NCL East 39 NEL-12 299106.6181 3779801.389 175 17.5 11 3 NA 299109.9709 3779802.304 -
Tighter Spacing NEL-13 299107.4864 3779756.234 175 17.5 5 11 NA 299109.0104 3779759.586 -
Central Area NEL-14 299105.7497 3779708.473 175 17.5 -11 -6 NA 299102.3969 3779706.644 -

NEL-15 299101.4078 3779663.317 175 17.5 13 -10 NA 299105.3702 3779660.269 -
NEL-16 299104.8813 3779618.161 175 17.5 -9 2 NA 299102.1381 3779618.771 -
NEL-17 299104.8813 3779574.743 175 17.5 13 15 NA 299108.8437 3779579.315 -
NEL-18 299104.8813 3779526.982 175 17.5 10 -3 NA 299107.9293 3779526.067 -
NEL-19 299099.671 3779482.695 175 17.5 1 14 NA 299099.9758 3779486.962 -
NEL-20 299102.2762 3779434.065 175 17.5 -15 3 NA 299097.7042 3779434.98 -
NEL-21 299099.671 3779389.778 175 17.5 -12 -2 NA 299096.0134 3779389.168 -
NEL-22 299101.4078 3779343.754 175 17.5 1 15 NA 299101.7126 3779348.326 -
NEL-23 299102.2762 3779300.335 175 17.5 -17 -3 NA 299097.0946 3779299.421 -
NEL-24 299158.7207 3779797.916 175 17.5 5 6 NA 299160.2447 3779799.744 -
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NEL-25 299156.1156 3779755.365 175 17.5 16 -15 NA 299160.9924 3779750.793 -
NEL-26 299155.2472 3779706.736 175 17.5 14 -6 NA 299159.5144 3779704.907 -
NEL-27 299154.3788 3779664.185 175 17.5 15 -1 NA 299158.9508 3779663.881 -
NEL-28 299151.7737 3779614.688 175 17.5 -12 -7 NA 299148.1161 3779612.554 -
NEL-29 299158.7207 3779573.006 175 17.5 -9 16 NA 299155.9775 3779577.883 -
NEL-30 299150.0369 3779524.377 175 17.5 -8 8 NA 299147.5985 3779526.815 -
NEL-31 299150.9053 3779480.958 175 17.5 15 1 NA 299155.4773 3779481.263 -
NEL-32 299148.3002 3779432.329 175 17.5 6 -14 NA 299150.129 3779428.061 -
NEL-33 299145.6951 3779388.041 175 17.5 14 -3 NA 299149.9623 3779387.127 -
NEL-34 299145.6951 3779339.412 175 17.5 -7 -12 NA 299143.5615 3779335.755 -
NEL-35 299147.4318 3779295.993 175 17.5 13 9 NA 299151.3942 3779298.736 -
NEL-36 299147.4318 3779251.706 175 17.5 15 -12 NA 299152.0038 3779248.048 -
NEL-37 299216.902 3779797.916 175 17.5 3 4 NA 299217.8164 3779799.135 -
NEL-38 299216.902 3779751.892 175 17.5 -12 17 NA 299213.2444 3779757.073 -
NEL-39 299211.6918 3779704.999 175 17.5 -1 1 NA 299211.387 3779705.304 -
NEL-40 299211.6918 3779661.58 175 17.5 9 -17 NA 299214.435 3779656.399 -
NEL-41 299210.8234 3779615.556 175 17.5 13 -10 NA 299214.7858 3779612.508 -
NEL-42 299209.0866 3779569.532 175 17.5 -1 7 NA 299208.7818 3779571.666 -
NEL-43 299209.0866 3779521.772 175 17.5 -7 6 NA 299206.953 3779523.6 -
NEL-44 299210.0115 3779479.323 175 17.5 12 9 NA 299213.6691 3779482.066 -
NEL-45 299205.6688 3779431.554 175 17.5 14 -5 NA 299209.936 3779430.03 -
NEL-46 299203.4975 3779387.042 175 17.5 13 11 NA 299207.4599 3779390.394 -
NEL-47 299206.7545 3779340.358 175 17.5 -4 1 NA 299205.5353 3779340.663 -
NEL-48 299204.5831 3779294.76 175 17.5 3 -14 NA 299205.4975 3779290.493 -
NEL-49 299204.5831 3779249.162 175 17.5 -9 -1 NA 299201.8399 3779248.857 -
NEL-50 299200.2405 3779205.735 175 17.5 14 -6 NA 299204.5077 3779203.907 -

NCL East 15 NEL-51 299307.7214 3779793.08 300 30 29 1 NA 299316.5606 3779793.385 -
Looser Spacing NEL-52 299307.7214 3779701.885 300 30 -8 16 NA 299305.283 3779706.761 -

NEL-53 299302.8463 3779611.689 300 30 -22 -4 NA 299296.1407 3779610.47 -
NEL-54 299300.7164 3779527.103 300 30 -17 24 NA 299295.5348 3779534.418 -
NEL-55 299300.1217 3779428.297 300 30 14 -29 NA 299304.3889 3779419.458 -
NEL-56 299294.6934 3779338.187 300 30 17 -23 NA 299299.875 3779331.176 -
NEL-57 299294.6934 3779245.905 300 30 -19 -20 NA 299288.9022 3779239.809 -
NEL-58 299291.4364 3779157.966 300 30 -11 28 NA 299288.0836 3779166.5 -
NEL-59 299397.8316 3779698.628 300 30 -29 15 NA 299388.9924 3779703.2 -
NEL-60 299389.867 3779608.343 300 30 25 18 NA 299397.487 3779613.829 -
NEL-61 299381.6517 3779519.8 300 30 12 -10 NA 299385.3093 3779516.752 -
NEL-62 299384.8036 3779425.04 300 30 -30 -5 NA 299375.6596 3779423.516 -
NEL-63 299385.8893 3779334.93 300 30 24 17 NA 299393.2045 3779340.111 -
NEL-64 299381.5466 3779241.562 300 30 27 -27 NA 299389.7762 3779233.333 -
NEL-65 299376.1183 3779149.281 300 30 -14 -23 NA 299371.8511 3779142.27 -

NCL Background 6 NNB-1 298874.4151 3780304.719 150 15 -2 -5 NA 298873.8055 3780303.195 -
North NNB-2 298914.4633 3780300.843 150 15 14 -14 NA 298918.7305 3780296.576 -

NNB-3 298954.5114 3780300.068 150 15 12 10 NA 298958.169 3780303.116 -
NNB-4 298863.305 3780238.575 150 15 3 13 NA 298864.2194 3780242.537 -
NNB-5 298904.9034 3780238.833 150 15 -9 13 NA 298902.1602 3780242.795 -
NNB-6 298945.985 3780236.766 150 15 -2 -14 NA 298945.3754 3780232.499 -

Pond 2 NNP-1 298866.1471 3779866.514 100 10 -10 -8 NA 298863.0991 3779864.076 -
NNP-2 298894.0516 3779866.773 100 10 2 -3 NA 298894.6612 3779865.858 -

Ditch north of WDA 4 NND-1 298952.1072 3779844.454 200 20 -5 NA NA 298950.5832 3779844.454 Row of samples along ditch north of WDA, only adjust E-W parallel to ditch
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NND-2 299019.9397 3779840.076 200 20 9 NA NA 299022.6829 3779840.076 Row of samples along ditch north of WDA, only adjust E-W parallel to ditch
NND-3 299066.4817 3779840.076 200 20 15 NA NA 299071.0537 3779840.076 Row of samples along ditch north of WDA, only adjust E-W parallel to ditch
NND-4 299122.4312 3779839.086 200 20 5 NA NA 299123.9552 3779839.086 Row of samples along ditch north of WDA, only adjust E-W parallel to ditch

Land 4 NNL-1 299084.2157 3779896.744 300 30 -26 1 NA 299076.2909 3779897.049 -
NNL-2 299173.6135 3779897.778 300 30 17 -20 NA 299178.7951 3779891.682 -
NNL-3 299265.3367 3779899.586 300 30 -14 -27 NA 299261.0695 3779891.357 -
NNL-4 299355.768 3779896.228 300 30 5 -24 NA 299357.292 3779888.912 -

Hueneme East of Site 4 HUP-1 298450.6436 3779867.342 200 20 4 -20 NA 298451.8628 3779861.246 -
Parcel HUP-2 298586.0123 3779862.876 200 20 8 -16 NA 298588.4507 3779857.999 -

HUP-3 298522.4509 3779842.261 200 20 18 5 NA 298527.9373 3779843.785 -
HUP-4 298595.6325 3779772.516 200 20 13 11 NA 298599.5949 3779775.868 -

OID Through Site 7 OID-1 298809.9639 3779502.391 150 15 NA 1 NA 298809.9639 3779502.696 Row of samples along OID, only adjust N-S parallel to OID
OID-2 298813.9946 3779560.434 150 15 NA 13 NA 298813.9946 3779564.396 Row of samples along OID, only adjust N-S parallel to OID
OID-3 298817.2192 3779621.701 150 15 NA 15 NA 298817.2192 3779626.273 Row of samples along OID, only adjust N-S parallel to OID
OID-4 298817.2192 3779662.815 150 15 NA 1 NA 298817.2192 3779663.12 Row of samples along OID, only adjust N-S parallel to OID
OID-5 298818.0254 3779712.796 150 15 NA 15 NA 298818.0254 3779717.368 Row of samples along OID, only adjust N-S parallel to OID
OID-6 298818.8315 3779767.614 150 15 NA -13 NA 298818.8315 3779763.652 Row of samples along OID, only adjust N-S parallel to OID
OID-7 298826.0869 3779819.207 150 15 NA -6 NA 298826.0869 3779817.379 Row of samples along OID, only adjust N-S parallel to OID

North of Site 7 OID-8 298854.4881 3779896.36 300 30 NA NA -8 298851.9814 3779894.887 Row of samples along OID, only adjust parallel to OID (angled)
OID-9 298901.7615 3779998.906 300 30 NA NA -14 298897.9434 3779996.142 Row of samples along OID, only adjust parallel to OID (angled)
OID-10 298971.9996 3780080.399 300 30 NA NA 18 298974.6619 3780084.956 Row of samples along OID, only adjust parallel to OID (angled)
OID-11 299047.4358 3780172.766 300 30 NA NA -10 299045.16 3780169.968 Row of samples along OID, only adjust parallel to OID (angled)
OID-12 299101.2376 3780249.473 300 30 NA NA 0 299101.2376 3780249.473 Row of samples along OID, only adjust parallel to OID (angled)
OID-13 299158.2355 3780325.648 300 30 NA NA -18 299152.9807 3780322.023 Row of samples along OID, only adjust parallel to OID (angled)
OID-14 299263.1756 3780403.954 300 30 NA NA -26 299255.9632 3780399.433 Row of samples along OID, only adjust parallel to OID (angled)

Lagoon Lagoon, main area 10 LGM-1 298718.7599 3779558.45 150 15 6 -8 NA 298720.5887 3779556.012 -
LGM-2 298752.5384 3779515.265 150 15 10 -14 NA 298755.5864 3779510.998 -
LGM-3 298775.1999 3779473.363 150 15 13 -2 NA 298779.1623 3779472.753 -
LGM-4 298687.9744 3779534.506 150 15 2 -14 NA 298688.584 3779530.239 -
LGM-5 298709.3532 3779505.003 150 15 3 -8 NA 298710.2676 3779502.565 -
LGM-6 298726.0287 3779464.384 150 15 -10 -4 NA 298722.9807 3779463.165 -
LGM-7 298611.0107 3779511.417 150 15 15 15 NA 298615.5827 3779515.989 -
LGM-8 298667.0232 3779493.031 150 15 -7 1 NA 298664.8896 3779493.336 -
LGM-9 298693.1053 3779445.143 150 15 -7 4 NA 298690.9717 3779446.362 -

LGM-10 298717.4772 3779398.537 150 15 2 3 NA 298718.0868 3779399.451 -
Lagoon, fingers 12 LGF-1 298356.3938 3779868.562 300 30 NA NA -9 298352.7308 3779871.548 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)

LGF-2 298445.0931 3779806.858 300 30 NA NA -15 298439.4308 3779811.413 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
LGF-3 298525.5285 3779740.747 300 30 NA NA 23 298518.8328 3779746.315 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
LGF-4 298646.7325 3779639.376 300 30 NA NA -7 298643.4823 3779642.392 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
LGF-5 298210.398 3779873.52 300 30 NA NA -6 298206.4983 3779872.121 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
LGF-6 298178.9951 3779830.548 300 30 NA NA -13 298174.4307 3779828.941 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
LGF-7 298318.3798 3779737.992 300 30 NA NA -17 298312.5435 3779742.581 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
LGF-8 298433.5236 3779650.395 300 30 NA NA -5 298430.9712 3779652.728 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
LGF-9 298512.3062 3779588.14 300 30 NA NA 0 298512.3062 3779588.14 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)

LGF-10 298807.6034 3779302.208 300 30 NA NA -21 298801.9473 3779307.192 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
LGF-11 298899.6082 3779216.264 300 30 NA NA -13 298895.1572 3779220.292 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)
LGF-12 298985.002 3779146.296 300 30 NA NA 28 298989.755 3779141.869 Row of samples along lagoon fingers, only adjust parallel to fingers (angled)

Railroad Loading dock 6 RLD-1 298679.8867 3780384.71 50 5 4 -4 NA 298681.1059 3780383.491 -
Loading RLD-2 298679.8867 3780375.65 50 5 1 0 NA 298680.1915 3780375.65 -
Dock RLD-3 298697.3235 3780384.198 50 5 1 1 NA 298697.6283 3780384.502 -
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RLD-4 298698.0072 3780374.283 50 5 0 -5 NA 298698.0072 3780372.759 -
RLD-5 298715.1021 3780374.112 50 5 -2 2 NA 298714.4925 3780374.721 -
RLD-6 298715.444 3780383.514 50 5 -2 -4 NA 298714.8344 3780382.295 -

McWane Road 4 MBR-1 299083.9573 3779833.442 150 15 15 NA NA 299088.5293 3779833.442 Row of samples along McWane Blvd, only adjust E-W parallel to road
Blvd East MBR-2 299146.7425 3779833.442 150 15 11 NA NA 299150.0953 3779833.442 Row of samples along McWane Blvd, only adjust E-W parallel to road

MBR-3 299200.7429 3779832.15 150 15 7 NA NA 299202.8765 3779832.15 Row of samples along McWane Blvd, only adjust E-W parallel to road
MBR-4 299243.8915 3779831.117 150 15 -13 NA NA 299239.9291 3779831.117 Row of samples along McWane Blvd, only adjust E-W parallel to road

South of road 4 MBS-1 299084.4741 3779825.433 150 15 15 NA NA 299089.0461 3779825.433 Row of samples along McWane Blvd, only adjust E-W parallel to road
MBS-2 299146.4841 3779826.725 150 15 11 NA NA 299149.8369 3779826.725 Row of samples along McWane Blvd, only adjust E-W parallel to road
MBS-3 299199.451 3779825.949 150 15 7 NA NA 299201.5846 3779825.949 Row of samples along McWane Blvd, only adjust E-W parallel to road
MBS-4 299241.5662 3779825.174 150 15 -13 NA NA 299237.6038 3779825.174 Row of samples along McWane Blvd, only adjust E-W parallel to road

Wetland Background 6 WLB-1 298122.8005 3779953.956 100 10 3 -2 NA 298123.7149 3779953.346 -
WLB-2 298151.4488 3779935.224 100 10 -5 4 NA 298149.9248 3779936.443 -
WLB-3 298178.9951 3779916.493 100 10 3 -1 NA 298179.9095 3779916.188 -
WLB-4 298098.0088 3779917.594 100 10 -1 -7 NA 298097.704 3779915.461 -
WLB-5 298126.657 3779902.168 100 10 -5 -5 NA 298125.133 3779900.644 -
WLB-6 298155.3053 3779881.784 100 10 7 7 NA 298157.4389 3779883.918 -

West Area 6 WLW-1 298313.1415 3779865.296 200 20 NA NA -15 298316.9379 3779862.261 Row of samples along former remediation area, only adjust parallel to ditch (angled)
Along former WLW-2 298407.8867 3779807.273 200 20 NA NA 0 298407.8867 3779807.273 Row of samples along former remediation area, only adjust parallel to ditch (angled)
remediation area WLW-3 298467.3779 3779757.33 200 20 NA NA -9 298470.3317 3779757.614 Row of samples along former remediation area, only adjust parallel to ditch (angled)

WLW-4 298538.6205 3779699.308 200 20 NA NA -1 298539.5721 3779699.522 Row of samples along former remediation area, only adjust parallel to ditch (angled)
WLW-5 298603.2529 3779647.161 200 20 NA NA 18 298607.3779 3779643.082 Row of samples along former remediation area, only adjust parallel to ditch (angled)
WLW-6 298667.1509 3779591.342 200 20 NA NA 9 298669.1678 3779589.275 Row of samples along former remediation area, only adjust parallel to ditch (angled)

West Area 6 WLW-7 298277.153 3779783.036 200 20 3 7 NA 298278.0674 3779785.17 -
General WLW-8 298365.2881 3779767.612 200 20 2 -18 NA 298365.8977 3779762.126 -

WLW-9 298439.4685 3779717.669 200 20 -9 7 NA 298436.7253 3779719.803 -
WLW-10 298510.711 3779649.364 200 20 -10 -8 NA 298507.663 3779646.926 -
WLW-11 298573.1401 3779628.065 200 20 9 11 NA 298575.8833 3779631.418 -
WLW-12 298626.7556 3779567.105 200 20 -17 -13 NA 298621.574 3779563.143 -

East Area 8 WLE-1 298816.2461 3779415.806 200 20 9 -16 NA 298818.9893 3779410.93 -
WLE-2 298884.5508 3779360.722 200 20 3 -9 NA 298885.4652 3779357.979 -
WLE-3 298950.6522 3779304.903 200 20 8 3 NA 298953.0906 3779305.817 -
WLE-4 299013.8157 3779259.367 200 20 -3 5 NA 299012.9013 3779260.891 -
WLE-5 298821.3873 3779365.129 200 20 -4 -12 NA 298820.1681 3779361.471 -
WLE-6 298895.5677 3779305.638 200 20 -8 -19 NA 298893.1293 3779299.846 -
WLE-7 298960.2001 3779249.819 200 20 -2 -4 NA 298959.5905 3779248.599 -
WLE-8 299032.1771 3779186.655 200 20 13 3 NA 299036.1395 3779187.57 -

Ditch south of WMU 8 DSA-1 298826.7864 3779481.088 125 12.5 NA NA -3 298825.0636 3779477.922 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSA-2 298855.826 3779459.308 125 12.5 NA NA -4 298854.2607 3779460.302 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSA-3 298880.4416 3779423.916 125 12.5 NA NA 2 298880.3981 3779419.817 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSA-4 298910.5021 3779398.279 125 12.5 NA NA 3 298906.2912 3779393.738 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSA-5 298954.175 3779363.568 125 12.5 NA NA -9 298949.346 3779364.45 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSA-6 298978.4503 3779341.561 125 12.5 NA NA 5 298979.3329 3779341.071 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSA-7 299025.1859 3779313.089 125 12.5 NA NA -9 299005.9417 3779315.5 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSA-8 299056.6076 3779321.824 125 12.5 NA NA -7 299056.9784 3779320.067 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)

5' south of Ditch 8 DSB-1 298824.2305 3779477.845 125 12.5 NA NA -3 298822.274 3779475.298 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSB-2 298852.6498 3779454.997 125 12.5 NA NA -4 298850.8473 3779456.802 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSB-3 298877.8687 3779420.706 125 12.5 NA NA 2 298877.4914 3779416.958 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSB-4 298908.4964 3779394.825 125 12.5 NA NA 3 298903.7507 3779391.013 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSB-5 298952.2466 3779359.711 125 12.5 NA NA -9 298946.6181 3779361.55 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
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Attachment B
Initial and Offset Final GPS Coordinates for Solid Matrix Samples
Halaco Site Remedial Investigation
Coordinate System: NAD 83 UTM Zone 11 North

Initial Coordinates (meters) Offset Parameters (ft) Offset Distances (feet) Final Coordinates (meters)

Area Subarea

No. of 
Sample 

Locations Location Easting Northing

Nominal 
Spacing 
Used to 

Determine 
Randomiz
ed Offset 
Distance

Maximum 
Randomiz
ed Offset 
Distance 
(10% of 
Nominal 
Spacing)

Offset   
Easting

Offset 
Northing

Offset along 
Angled Linear 

Feature 
(coordinates 

TBD by Manual 
Placement)

Revised   
Easting

Revised   
Northing Comments

DSB-6 298975.6144 3779338.385 125 12.5 NA NA 5 298976.1972 3779337.726 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSB-7 299024.165 3779307.757 125 12.5 NA NA -9 299002.9575 3779312.503 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSB-8 299054.3389 3779317.853 125 12.5 NA NA -7 299054.0364 3779316.725 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)

15' south of Ditch 8 DSC-1 298821.7068 3779474.183 125 12.5 NA NA -3 298819.3801 3779472.559 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSC-2 298849.9273 3779451.935 125 12.5 NA NA -4 298847.829 3779453.491 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSC-3 298875.3279 3779416.896 125 12.5 NA NA 2 298874.5054 3779413.6 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSC-4 298906.2127 3779390.433 125 12.5 NA NA 3 298900.7192 3779387.977 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSC-5 298949.6375 3779356.081 125 12.5 NA NA -9 298943.5273 3779358.158 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSC-6 298973.0053 3779334.869 125 12.5 NA NA 5 298973.2202 3779334.507 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSC-7 299024.165 3779302.086 125 12.5 NA NA -9 299000.0636 3779309.402 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)
DSC-8 299051.0493 3779312.976 125 12.5 NA NA -7 299050.4487 3779312.834 Row of samples along ditch south of WMU, only adjust parallel to ditch (angled)

Beach Background 6 BBG-1 297972.3973 3779876.275 100 10 -7 3 NA 297970.2637 3779877.189 -
Dunes BBG-2 298029.1429 3779848.178 100 10 7 -6 NA 298031.2765 3779846.349 -

BBG-3 298084.2356 3779814.02 100 10 -2 5 NA 298083.626 3779815.544 -
BBG-4 297965.2353 3779845.974 100 10 4 -10 NA 297966.4545 3779842.926 -
BBG-5 298015.3697 3779814.02 100 10 -9 -1 NA 298012.6265 3779813.715 -
BBG-6 298069.9115 3779776.557 100 10 -9 -2 NA 298067.1683 3779775.947 -

Breaches 6 BBR-1 298584.8375 3779408.904 100 10 NA NA 8 298587.1749 3779408.913 Row of samples along shoreline, only adjust parallel to shoreline (angled)
BBR-2 298616.2709 3779383.364 100 10 NA NA -4 298614.6532 3779383.426 Row of samples along shoreline, only adjust parallel to shoreline (angled)
BBR-3 298646.8624 3779361.192 100 10 NA NA 6 298648.9016 3779361.125 Row of samples along shoreline, only adjust parallel to shoreline (angled)
BBR-4 299061.9516 3779023.002 100 10 NA NA 5 299063.4645 3779023.03 Row of samples along shoreline, only adjust parallel to shoreline (angled)
BBR-5 299089.4558 3779003.918 100 10 NA NA -8 299087.6036 3779005.458 Row of samples along shoreline, only adjust parallel to shoreline (angled)
BBR-6 299116.6794 3778980.062 100 10 NA NA -1 299116.8901 3778979.899 Row of samples along shoreline, only adjust parallel to shoreline (angled)
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