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Executive Summary 

CH2M HILL Kleinfelder, A Joint Venture, prepared this work plan for the remedial 
investigation (RI) of munitions and explosives of concern (MEC) and munitions constituents 
(MC) for Munitions Response Program (MRP) Sites Unexploded Ordnance (UXO) 1, UXO6, 
and Area of Concern (AOC) 2 at Naval Weapons Station (NAVWPNSTA) Seal Beach, 
located in Seal Beach, California. The purpose of the RI is to assess the nature and extent of 
the hazard/threat of MEC and MC at MRP Sites UXO1, UXO6, and AOC2 at NAVWPNSTA 
Seal Beach. 

MEC and material potentially presenting an explosive hazard (MPPEH) have been observed 
on the ground surface at MRP Site UXO1. MPPEH has been observed on the ground surface 
at MRP Site UXO6 and MRP Site AOC2. It has not been confirmed whether MEC/MPPEH 
and MC are present within the subsurface, and if so, to what extent, at the three MRP sites. 
Therefore, it is necessary to perform investigations at each site in order to characterize the 
nature and extent of potential MEC/MPPEH in the subsurface, MC at the surface and in the 
shallow subsurface, and to determine the explosive hazard and chemical contamination 
exposure at the site for current and future receptors.  

This RI work plan and supporting documents are being prepared for the Naval Facilities 
Engineering Command Southwest office under Contract Task Order 0078, Contract Number 
N62473-09-D-2622. The RI will be performed in accordance with the Comprehensive 
Environmental Response, Compensation and Liability Act, Sections 104 and 121; Executive 
Order 12580; and the National Oil and Hazardous Substances Pollution Contingency Plan. 

Site Locations and Descriptions 
NAVWPNSTA Seal Beach is located in northern Orange County between Huntington Beach 
and Long Beach, California, approximately 25 miles south of the Los Angeles urban center. 
NAVWPNSTA Seal Beach is bounded by Interstate 405/California Route 22 on the north, 
Seal Beach Boulevard on the west, Bolsa Chica Road on the east, and the Pacific Ocean on 
the south.  

With the exception of the Seal Beach National Wildlife Refuge (NWR), which is located on 
965 acres in the southwest corner, much of NAVWPNSTA Seal Beach has been developed 
into support facilities for the Station, including magazines for ordnance storage, office 
buildings, roads, railroad revetments, parking lots, housing, recreation facilities, and open 
space. Basic infrastructure includes 220 buildings, 49 miles of railroad track, 68 miles of 
paved road, and 127 ammunition magazines. More than 2,000 acres are used for agriculture, 
which is managed through a leasing program (Tierra Data, Inc., 2014).  

MRP Site UX01 
MRP Site UXO1, also referred to as the Primer/Salvage Yard and Port of Long Beach 
(POLB) Mitigation Pond, is a known MEC area located in the south-central portion of the 
installation. The approximately 48-acre Primer/Salvage Yard area occupies the northern 
portion of UXO1. The 39-acre POLB Mitigation Pond is located immediately south of Slough 
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Road and makes up the southern portion of MRP Site UXO1. The POLB Mitigation Pond is a 
tidal pond constructed by the Port of Long Beach in 1989, and ranges in depth from several 
inches to approximately 8 feet during high tide.  

From 1944 through the 1990s, the Primer/Salvage Yard was actively used for ordnance 
storage related to rocket and projectile (such as 20- to 40-millimeter [mm]) segregation, 
inspection, and repackaging, as well as bomb and rocket (for example, 2.75- and 7.2-inch) 
overhaul. Three locations of concern at MRP Site UXO1 were identified during the Initial 
Assessment Study (NEESA, 1985). These included the following:  

 Depriming Area, used as a smoke pot filling station and for depriming ordnance 
projectiles;  

 Recovered Live Ammunition and Grenades Area, used for the disposal of munitions; 
and  

 EOD and Safety Demonstration Area, used for explosive ordnance disposal (EOD) and 
safety demonstrations.  

The EOD and Safety Demonstration Area is currently submerged by tidal water of the POLB 
Mitigation Pond.  

During the 2007 Preliminary Site Inspection, numerous munitions related items were 
observed on the surface (Malcolm Pirnie, 2008) at MRP Site UXO1. These included a 
2.75-inch high explosive style warhead, colored blue with inert filling; an intact submunition 
BLU63 T-1 series (baseball size), colored blue; an expended point detonating fuze; and, 
expended powder train time fuzes. These items were reported to EOD Mobile Unit 3, and a 
detachment responded with an emergency action on December 14, 2007, that blew in place 
four MEC items reported as not safe to handle or move. In addition, information obtained 
during interviews indicated that munitions items stored at the Primer/Salvage Yard might 
have been disposed of by burial (Malcolm Pirnie, 2008).  

During the Military Munitions Response Program (MMRP) Site Inspection (SI) (Chadux Tt, 
2011), suspect MEC, MPPEH, and non-munitions related debris were observed on the 
ground surface throughout MRP Site UXO1. Fifteen suspect MEC items were observed, 
including suspect M-40 and BLU-36 bomblets, 75-mm cartridge casings, and a 40-mm 
cartridge casing. Per the scope of the SI, no items were picked up, moved, or destroyed. 
However, the installation explosives safety officer was notified of the suspect MEC items. 
These items were reported to EOD Mobile Unit 3, and a detachment responded with an 
emergency action and detonated in place the suspect MEC items that were reported as 
unsafe to handle or move on December 3, 2009. In addition, results of Geonics EM61-MK2 
geophysical surveys completed during the SI indicated the presence of numerous subsurface 
geophysical anomalies throughout the site. Overall, the Primer/Salvage Yard portion of MRP 
Site UXO1 was interpreted to have a high MEC density based on the apparent detected 
anomaly density from the EM61-MK2 surveys, results of hand-held detector-aided visual 
surveys, suspect MEC observed on the surface, and information regarding past site practices. 
Based on the distribution of subsurface anomalies, MEC/MPPEH was suspected to be buried 
beneath asphalt-paved areas. Conversely, the POLB Mitigation Pond was interpreted to 
exhibit a low MEC density based on the marine geophysical survey results, hand-held 
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detector-aided visual survey results, MPPEH observations, and because most munitions 
were likely removed during construction of the pond. 

The results of MC sampling at MRP Site UXO1 during the SI indicated explosives or 
propellants were not detected in soils, sediment, and surface water. Ammonia, 
nitrate/nitrite as nitrogen, and total Kjeldahl nitrogen (TKN) were detected in soil and 
sediment but at concentrations below their respective human health screening criteria (no 
ecological criteria presented for these compounds in soil or sediment). Ammonia and TKN 
were also detected in surface water but at concentrations below their respective human 
health screening criteria (no ecological criteria presented for these compounds in surface 
water. Perchlorate was detected in 19 of 28 samples but at concentrations less than human 
health screening criteria (there is no ecological screening level for perchlorate). Cadmium 
and lead were detected in soil at concentrations greater than the human health and 
background screening criteria. Four of 28 samples exceeded human health screening criteria 
and background levels, including samples collected for cadmium and lead. Concentrations 
of five metals (cadmium, copper, lead, selenium, and zinc) detected in the soil exceeded the 
corresponding ecological and background screening criteria. Concentrations of seven metals 
(arsenic, cadmium, copper, lead, mercury, nickel, and zinc) detected in the sediment 
exceeded the corresponding ecological benchmarks (Chadux Tt, 2011). 

MRP Site UXO6 
MRP Site UXO6, also referred to as the Westminster POLB Fill Area is located between 
Westminster Avenue and Westminster Street. The site is approximately 1.75 miles long by 
an estimated 715 feet wide (approximately 180 acres). In 1989/1990, the Westminster POLB 
Fill Area was used to place 3 to 4 feet of fill that was, in part, excavated from the POLB 
Mitigation Pond. The exact quantity and location of the excavated material is unknown. 
During excavation operations, it was reported that 3-inch rounds were observed falling out 
of trucks, and that EOD unit personnel responded to these incidents (Malcolm Pirnie, 2008).  

During the MMRP SI (Chadux Tt, 2011), hand-held detector-aided visual survey transects, 
spaced approximately 60 feet apart, were completed at MRP Site UXO6. Two MPPEH items 
were identified that included a cartridge actuated device on the western portion of the site 
and an artillery cartridge casing on the eastern portion of the site (Chadux Tt, 2011).  

Sixty soil samples were collected during the MMRP SI and submitted to the laboratory for 
analysis of metals, picrate, perchlorate, and explosive compounds (Chadux Tt, 2011). The 
results of soil sampling indicated that explosives and picrate were not detected at 
MRP Site UXO6. However, perchlorate at concentrations less than the human health 
screening criteria was detected in soil (there is no ecological screening level for perchlorate). 
Arsenic and lead were detected in soil at concentrations greater than the human health and 
background screening criteria. Concentrations of other metals (arsenic, lead, and selenium) 
detected in soil exceeded the corresponding ecological benchmarks and background levels. 
Arsenic exceeded ecological benchmark and background screening criteria in one soil 
sample. Lead exceeded background in 3 of the 66 soil samples. The highest lead 
concentration was 197 milligrams per kilogram. 
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MRP Site AOC2 
MRP Site AOC2, also called the Explosives Drop Test Tower, is located at the southern 
terminus of 7th Street in the Seal Beach NWR. The Explosives Drop Test Tower consists of a 
central 50-foot tower and concrete pad (Malcolm Pirnie, 2008) that was used from 1955 to 
1977 to perform free-fall and guided safety drop testing on fuzes, cartridges, experimental 
propellants, and other low-level explosive items.  

During the MMRP SI (Chadux Tt, 2011), a detector-aided visual survey was completed over 
accessible portions of MRP Site AOC2 along transects nominally spaced 5 feet apart. 
Hundred percent survey coverage could not be achieved over the northern portion of the 
site where surface water seepage was present. Twelve subsurface anomalies were identified 
and mapped using the hand-held magnetic gradiometer and differential global positioning 
system. Two munitions related items were identified on the surface of MRP Site AOC2. This 
included a blasting cap (MPPEH) and a 2.75-inch rocket motor end cap (an inert item) on the 
southern portion of the site. Kick-out debris was observed east, west, and south of the tower 
(Chadux Tt, 2011). 

Twenty soil samples were collected at MRP Site AOC2 during the MMRP SI and submitted 
to the laboratory for analysis of metals, perchlorate, and explosive compounds. The results 
of sampling indicated explosives were not detected in soils at MRP Site AOC2. Perchlorate 
was detected in 11 of 20 soil samples at concentrations less than the human health screening 
criteria (there is no ecological screening level for perchlorate). Levels of cadmium and lead 
exceeded human health and background screening criteria in 4 of the 20 samples, at 
concentrations greater than the corresponding residential and background screening 
criteria. Three of 20 samples exceeded human health criteria for five metals (cadmium, 
copper, lead, selenium, and zinc) in soil, and exceeded the corresponding ecological 
benchmarks and background screening criteria (Chadux Tt, 2011).  

Remedial Investigation Objectives 
The goal of the RI is to evaluate the nature and extent of MEC and MC contamination, assess 
the human and ecological risks associated with this contamination, evaluate explosive 
hazards, and suggest further action if needed. The following specific objectives will be 
accomplished by the study: 

 Assess the nature and extent of MEC, MPPEH, and munitions debris in the surface and 
subsurface.  

 Assess the nature and extent of released MC and other chemicals of potential concern in 
soil, sediment, and surface water.  

 Obtain and provide data for the MEC hazard assessment (HA), baseline human health 
risk assessment (BHHRA), and screening level ecological risk assessment (SLERA). 

 Complete the MEC HA in conformance with the USEPA MEC Hazard Assessment 
Methodology (USEPA, 2008b)  

 Complete the baseline ecological risk assessment and SLERA in conformance with 
USEPA guidance (USEPA, 1989; USEPA, 1997b) 
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 Complete an RI documenting the findings of the nature and extent of contamination, 
BHHRA, SLERA, and MEC HA evaluations.  

Remedial Investigation Activities 
General RI activities include the following: 

 Site preparation (including land surveying and vegetation clearance);  

 Biological monitoring;  

 Surface MEC clearance;  

 Digital geophysical mapping (DGM) of terrestrial and aquatic areas of the MRP sites, 
reacquisition of a statistically representative number of DGM anomalies to characterize 
each site;  

 Intrusive investigation of DGM anomalies at terrestrial and aquatic areas;  

 Inspection of MPPEH, management of material documented as safe, disposal of MEC 
through open detonation in accordance with the explosives safety submission developed 
for this CTO; and  

 Soil, sediment, and surface water sampling (including laboratory analysis and data 
validation). Shallow groundwater is not considered a pathway of concern at MRP 
Sites UXO1, UXO6, and AOC2 because it is brackish and is not used as drinking water, 
so shallow groundwater will not be sampled. 
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1.0 Introduction 

This Remedial Investigation (RI) Work Plan presents the approach for the collection and 
analysis of data from three Munitions Response Program (MRP) sites located within Naval 
Weapons Station (NAVWPNSTA) Seal Beach in Seal Beach, California. The sites are the 
subject of the RI because they may be contaminated with munitions and explosives of 
concern (MEC), material potentially presenting an explosive hazard (MPPEH), and/or 
munitions constituents (MC). The following MRP sites are the subject of the RI:  

 Unexploded Ordnance (UXO) 1 Primer/Salvage Yard and Port of Long Beach (POLB) 
Mitigation Pond 

 UXO6 Westminster Avenue POLB Fill Area 

 Area of Concern (AOC) 2 Explosives Drop Test Tower 

Data collected during this and previous investigations will be used to characterize the 
nature and extent of MEC/MPPEH and MC contamination, fill data gaps from prior 
investigations, and provide input to the MEC hazard assessment (MEC HA) and human 
health and ecological risk assessments for each site. Field activities associated with the RI 
include location surveys, vegetation removal, surface MEC clearance, side-scan sonar in the 
POLB Mitigation Pond, digital geophysical mapping (DGM), reacquisition of DGM 
anomalies of interest, intrusive investigation of DGM anomalies, MEC and MPPEH 
management and disposal, and collection of soil, sediment, and surface water samples. The 
fieldwork and results of the nature and extent of contamination evaluation, MEC HA, and 
human and ecological risk assessments for each site will be documented in an RI report. 
Depending on the findings of the MEC HA and the human and ecological risk assessments, 
the RI report will recommend either remedial action and preparation of a feasibility study 
(FS) or no further action for each site. 

CH2M HILL Kleinfelder, A Joint Venture (KCH), has prepared this RI Work Plan for Naval 
Facilities Engineering Command (NAVFAC) Southwest under Contract Task Order (CTO) 
0078, Contract Number N62473-09-D-2622.  

1.1 Project Objectives 
The objectives of the RI are to characterize site conditions, evaluate the nature and extent of 
MEC, MPPEH, and/or MC contamination, and assess potential explosive hazards and 
chemical risks to human health and the environment at each of the three sites.  

The purposes of the RI field and data evaluation activities are as follows: 

 Provide data to determine the nature and extent of MEC/MPPEH and MC at each site. 

 Provide data for the MEC HA, the MC baseline human health risk assessment (BHHRA), 
and screening-level ecological risk assessment (SLERA) at each site. 

 Perform the MEC HA, BHHRA, and SLERA for each site. 
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 Complete an RI documenting the findings of the nature and extent of contamination, 
BHHRA, SLERA, and MEC HA evaluations for each site. 

1.2 Work Plan Organization 
This work plan provides an overview of site conditions and approaches that will be used to 
complete the RI. Appendices to this RI work plan detail specific elements of the work, such 
as sampling plans, safety considerations, quality control (QC) requirements, and biological 
avoidance protocols.  

This work plan contains the following sections: 

 Section 1 – Introduction 
 Section 2 – Background 
 Section 3 – Environmental Setting 
 Section 4 – Remedial Investigation Data Quality Objectives  
 Section 5 – Project Tasks  
 Section 6 – Project Schedule 
 Section 7 – References 

Supporting appendices include the following 

 Appendix A – Quality Assurance Project Plan for Munitions and Explosives of 
Concern. Consists of the sampling and analysis plan (SAP) for MEC investigation 
activities. The MEC QAPP is based on the Uniform Federal Policy guidelines and is 
presented as a series of worksheets listing MEC-related data quality objectives and 
quality assurance (QA) requirements. Standard operating procedures (SOPs) related to 
MEC fieldwork are included as an attachment to the MEC QAPP. 

 Appendix B – Sampling and Analysis Plan (Chemical Field Sampling Plan and 
Quality Assurance Project Plan). Consists of the SAP for MC investigation activities. 
The MC SAP is based on the Uniform Federal Policy guidelines and is presented as a 
series of worksheets listing MC-related data quality objectives and QA requirements, 
with SOPs related to MC fieldwork included as an attachment to the SAP. 

 Appendix C – Biological Avoidance and Monitoring Plan. Describes the natural 
resources in and around the MRP sites, details how the proposed field activities could 
affect special-status species, and identifies the actions that will be taken to minimize 
impacts to special-status species. 

 Appendix D – Geophysical Investigation Work Plan. Presents the objectives, 
personnel, approach, operational procedures, and QC methods to be used to perform 
DGM. The geophysical investigation work plan (GIWP) includes a geophysical system 
verification (GSV) plan to verify the performance of DGM systems prior to and during 
site surveys. 

 Appendix E – Environmental Protection Plan and Investigation-Derived Waste 
Management Plan. Describes the procedures for compliance with environmental 
requirements and procedures that will be followed for waste management to ensure that 
fieldwork associated with the RI does not have an adverse effect on the environment. 
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 Appendix F – Accident Prevention Plan and Health and Safety Plan. Establishes site-
specific safety and health procedures, practices, and equipment to be implemented and 
used to protect affected personnel from the potential hazards associated with the field 
activities. The accident prevention plan (APP) assigns responsibilities, establishes SOPs, 
and provides for contingencies that may arise during RI operations. The site safety and 
health plan (SSHP) provides general and site-specific information related to safety and 
health concerns during conduct of the MEC and MC field investigations. The 
APP/SSHP will be included in the final version of the work plan. 

 Appendix G – Explosives Management Plan. Outlines the management procedures for 
acquiring, storing, transporting, and disposing of explosives during the RI. 

This work plan and each of the associated documents will be fully implemented during the 
RI to ensure safe, compliant, and effective completion of the planned studies.  

1.3 Facility Information 
1.3.1 Location and Description 
NAVWPNSTA Seal Beach is located in northern Orange County between Huntington Beach 
and Long Beach, California, approximately 25 miles south of the Los Angeles urban center. 
The station comprises approximately 5,000 acres of land located on the Pacific Coast, within 
the City of Seal Beach, California. About 965 acres in the southwest portion of the station 
have been designated as the Seal Beach National Wildlife Refuge (NWR; NAVWPNSTA 
Seal Beach, 2007).  

NAVWPNSTA Seal Beach property is surrounded by developments associated with the 
City of Seal Beach, bordering the station on the west, southwest, and north. The city of 
Westminster borders NAVWPNSTA Seal Beach on the northeast, the city of Huntington 
Beach is south/southeast, and unincorporated county land is located at the end of 
Edinger Avenue, to the south.  

NAVWPNSTA Seal Beach is one of several weapons stations the United States Department 
of the Navy (Navy) maintains to provide fleet combatants with ready-for-use ordnance. The 
installation currently serves as a supply point for more than one-half of the operating Navy 
and Marine Corps forces in the Pacific. 

NAVWPNSTA Seal Beach is used to receive, store, and guard large quantities of explosives 
and ammunition and to distribute and deliver them as needed to other installations. 
Missiles, torpedoes, countermeasure devices, and conventional ammunition are loaded onto 
ships at the facility’s 1,000-foot-long wharf. In addition, personnel perform maintenance on 
some weapons systems. There is one active small arms firing range at the installation. 

1.3.2 Land Use 
NAVWPSTA Seal Beach is located within the City of Seal Beach in Orange County. Major 
landmarks on the station include Anaheim Bay and associated marshlands, an 
administrative area, and magazine complexes. Weapons and ammunition are transported 
by truck and through the wharf at Anaheim Bay. The wharf has docking facilities for Navy 
vessels, where loading and unloading of ammunition takes place. 
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Stretches of sandy beach are located on either side of the entrance channel of Anaheim Bay. 
The sandy beach provides beachfront for the community of Seal Beach and Surfside to the 
northwest and the southeast, respectively (Tierra Data, Inc. 2014). 

With the exception of the Seal Beach NWR, which is located on 965 acres in the southwest 
corner of the station, much of NAVWPNSTA Seal Beach has been developed into support 
facilities for the station, including magazines for ordnance storage, office buildings, roads, 
railroad revetments, parking lots, housing, recreation facilities, and open space. Basic 
infrastructure includes 220 buildings, 49 miles of railroad track, 68 miles of paved road, and 
127 ammunition magazines. More than 2,000 acres of the station are used for agriculture 
(Tierra Data, Inc., 2014).  

In the Seal Beach vicinity, land use is medium-density residential, primarily consisting of 
single-family units on individual lots with apartments and condominiums in the 
Westminster-Garden Grove area. Leisure World retirement community is nearby on Seal 
Beach Boulevard. Sunset Aquatic Park, immediately south of the station includes boat slips, 
a marine repair yard, a boat launch ramp, public picnic areas, and a Harbor Patrol office. 
The surrounding Seal Beach area has numerous private companies conducting military and 
space-related activities. Most of the adjacent private weapons, satellite, and aerospace 
facilities are owned by Boeing. The Los Alamitos Joint Forces Training Base, which has units 
of the California National Guard and Army Reserve, is 3 miles north of Highway 405. 
Several significant producing oil fields are near the installation, including the Seal Beach oil 
field that extends into the western portion of the installation (Malcolm Pirnie, 2008). 

1.3.3 Installation Mission and Operational History 
In 1944, the Eleventh Naval District, Bureau of Ordnance, commissioned the naval facility at 
Seal Beach as the Naval Ammunition and Net Depot (NAND) Seal Beach. In 1962, the depot 
was designated as a naval weapons station. The mission of NAVWPNSTA Seal Beach is to 
provide shore-based infrastructure support to the Navy’s ordnance mission and other fleet 
and fleet support activities. The original depot site was approximately 3,090 acres; 
expansion to include a classification and segregation yard necessitated the acquisition of 
1,717 additional acres. In 1972, the Seal Beach NWR was established on NAVWPNSTA land.  

In the 1940s, NAND Seal Beach was responsible for issuing ammunition; replacing 
ammunition and ammunition components; and receiving, segregating, and shipping cargo 
of light ammunition and explosives. Because of the rapid demobilization after World War II, 
large quantities of ammunition were shipped to the depot during 1945 and 1946 (NAVFAC 
SW, 2005). Ordnance production and handling facilities constructed and used during World 
War II and the post-World War II era typically processed munitions containing 
trinitrotoluene (TNT), Royal Demolition explosive (RDX), tetryl, and ammonium picrate 
(Explosive D). Gun propellants manufactured for World War II and throughout most of the 
20th century contained smokeless powders of nitrocellulose and nitroglycerin. The 
introduction of composite propellants into Naval processing facilities that typically 
contained ammonium perchlorate as the energetic constituent occurred after World War II 
(NAVFAC SW, 2005). 

During the Korean War, 1950 through 1953, handling of ammunition accelerated steadily. 
Ammunition handling operations included demilitarization of large quantities of World 
War II ammunition in stock. During this time, the depot constructed additional ammunition 
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storage facilities, a static rocket test firing facility, and a fuze and detonator magazine. 
Between 1958 and 1962, operations at NAND Seal Beach continued to shift from 
conventional ammunition to guided missiles and related components including surface-
launched missiles and underwater weapons (NAVFAC SW, 2005). This shift of emphasis led 
to the designation of NAND Seal Beach to the NAVWPNSTA Seal Beach in 1962. In 1966, 
production of surface missile systems continued, with the Terrier, Tartar, and Talos missiles 
being produced at Seal Beach. Renovation of conventional ammunition increased during 
1966. Between 1966 and 1970, ordnance production numbers decreased and two reductions-
in-force had occurred (NAVFAC SW, 2005). 

1.3.4 Cultural Resources 
Cultural resource features have been identified in NAVWPNSTA Seal Beach, including 
prehistoric archeological sites and World War II and Apollo space program-era historic 
buildings (NAVFAC SW, 2002). However, no cultural resources were identified during the 
preliminary site inspection (PSI) within or adjacent to the boundaries of the three MRP sites 
described in this RI Work Plan (Malcolm Pirnie, 2008).   
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2.0 Background 

This section describes NAVWPNSTA Seal Beach and the three MRP sites covered by this RI 
Work Plan. 

2.1 Site Descriptions  
NAVWPNSTA Seal Beach is located in northern Orange County between Huntington Beach 
and Long Beach, California, approximately 25 miles south of the Los Angeles urban center 
(Figure 2-1). The station is bounded by Interstate 405/California Route 22 on the north, Seal 
Beach Boulevard on the west, Bolsa Chica Road on the east and the Pacific Ocean on the 
south. The station is bisected by Pacific Coast Highway and Westminster Boulevard. 
Entrances to the station are located on Seal Beach and Westminster Boulevards (Figure 2-2). 

The following sections provide a description of MRP Sites UXO1, UXO6, and AOC2.  

2.1.1 UXO1, Primer Salvage Yard and POLB Mitigation Pond 
MRP Site UXO1 (Primer/Salvage Yard and POLB Mitigation Pond) is a known MEC area 
located in the south-central portion of the installation (Figure 2-3). Undocumented disposal 
of munitions are reported at the site, and there were reported certification errors in the 
classification of ordnance as inert or live during past operations (Malcolm Pirnie, 2008). 

The approximately 48-acre Primer/Salvage Yard area occupies the northern portion of MRP 
Site UXO1. The 39-acre POLB Mitigation Pond is located immediately south of Slough Road 
and makes up the southern portion of MRP Site UXO1. From 1944 through the 1990s, the 
Primer/Salvage Yard was actively used for ordnance storage related to rocket and projectile 
(such as 20- to 40-millimeter [mm]) segregation, inspection, and repackaging, as well as 
bomb and rocket (for example, 2.75- and 7.2-inch) overhaul. The Primer/Salvage Yard 
received thousands of cleaned projectile casings and damaged ammunition, along with non-
ordnance materials, such as lumber, batteries, wings, telemetry, circuitry, and other types of 
scrap (NEESA, 1985).  

The following MRP Site UXO1 locations of concern were identified during the Initial 
Assessment Study (IAS; NEESA, 1985):  

 Depriming Area - Used from 1944 through 1982, the Depriming Area was an unpaved 
area located 100 to 400 feet south of former Building 413 that was used as a smoke pot 
filling station. Smoke pots were used as obscurants and filled with approximately 
1 quart of a petroleum product, consisting primarily of kerosene, called fog oil. An 
estimated 10,000 smoke pots were filled with fog oil at this site. During the same period, 
the area was used for depriming ordnance projectiles. Primers, of which the primary MC 
was either smokeless powder or black powder, were removed from projectiles and 
placed in 5-gallon powder cans and shipped off-station or sent to the explosives burning 
ground (IRP Site 6) for disposal (NEESA, 1985).  
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 Recovered Live Ammunition and Grenades Area - Disposal of munitions is believed to 
have occurred in this area, which is about 100 feet east of former Building 413 and 
northeast of the Depriming Area, at an unknown date. The disposed items were mixed 
with non-energetic, inert material (such as empty metal canisters, wooden packing 
materials, and electronics). Station personnel recovered unknown quantities of live 
small-caliber ammunition and grenades from this area at an unspecified date (NEESA, 
1985).  

 EOD and Safety Demonstration Area – This area was reported to be 600 feet south of 
former Building 413. This area is currently submerged by tidal water of the POLB 
Mitigation Pond. Land at the POLB Mitigation Pond area was used from 1944 to 1982, in 
conjunction with the Primer/Salvage Yard, for explosive ordnance disposal (EOD) and 
safety demonstrations at an unknown frequency. EOD personnel detonated 1 pound or 
less of Composition 4 (C4) explosive each time the site was used. The safety 
demonstrations consisted of igniting 1 ounce or less of black powder each time to 
demonstrate to station personnel the explosive properties of the products that were 
handled at the site (NEESA, 1985). Unreported disposal of munitions similar to those 
reported at the Primer/Salvage Yard is also believed to have occurred at the EOD and 
Safety Demonstration area (including disposal of live, inert, and damaged 2.75-inch 
rockets; 20- to 40-mm projectiles; grenades; black and smokeless powders; primers; 
fuzes; and small arms ammunition) (NEESA, 1985). 

Active operations at the Primer/Salvage Yard area of MRP UXO1 subsequently ceased in 
the late 1990s. The scrap metal storage operation at the Primer/Salvage Yard was 
terminated in the early 2000s (NAVFAC SW, 2002). In 2000, it was reported that the 
Primer/Salvage Yard was poorly organized before it was cleaned up. Live ordnance items 
were found during cleanup of the salvage yard (Malcolm Pirnie, 2008). Several cases 
containing hundreds of bomblets were stored in the yard just east of the former 
Building 413 location, and broken cases may have released hundreds of bomblets 
throughout the site (Chadux Tt, 2010b). Over the years, during heavy rains, the bomblets 
and other munitions would sink in the soft soil, leaving some completely or partially buried. 
A metal shredder with a conveyor belt used to shred munitions items was reported to be 
located on a concrete pad on the eastern side of the paved area. Munitions demilitarized at 
former Building 411 were reportedly taken to the Primer/Salvage Yard. 

The POLB Mitigation Pond is a tidal pond constructed by the POLB in 1989 and 1990, and 
ranges in depth from 0 to approximately 8 feet in depth during high tide. The POLB 
Mitigation Pond is one of four tidally influenced wetland ponds created by the POLB 
(POLB, 1989). This action restored 116 acres of wetland habitat within the Seal Beach NWR 
as mitigation for the construction of the 147-acre Pier J Landfill in a protected, deep-water 
area of Long Beach harbor (Tierra Data, Inc., 2014). The MRP UXO 6 site (Westminster POLB 
Fill Area) was reportedly used to place approximately 3 to 5 feet of fill that had been 
excavated from the southern portion of MRP Site UXO1. A calculated 330,000 cubic yards of 
soil from the POLB Mitigation Pond, excavated to an average depth of 5 feet below ground 
surface (bgs) (based on a required average depth of 3 feet below the mean lower low water 
tide, as shown on the original grading plan (Figures 2-4 and 2-5 ), was transferred and 
placed in the MRP Site UXO6. During excavation operations, it was reported that 3-inch 
rounds were observed falling out of trucks, and that Navy EOD personnel subsequently 
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responded to these incidents. The potential MEC at the POLB Mitigation Pond was 
documented in a memorandum before the pond was excavated (POLB, 1989).  

2.1.2 UXO6, Westminster Avenue POLB Fill area 
MRP Site UXO6, Westminster POLB Fill Area, is located south of Westminster Avenue and 
along the Westminster railroad spur (Figure 2-6). The approximate180-acre site is estimated 
to be 1.75 miles long and 715 feet wide. In 1989 and 1990, the site was reportedly used to 
place approximately 3 to 5 feet of fill that had been excavated from the POLB Mitigation 
Pond (the southern portion of the current MRP Site UXO1), a known MEC area. A 
calculated 330,000 cubic yards of soil from the 7th Street POLB Mitigation Pond, was placed 
in the Westminster POLB Fill Area. The grading plans for the fill area are shown in 
Figures 2-7 through 2-12. During a 2009 interview completed for the SI (Chadux Tt, 2011), 
the agriculture lease owner for the station at the time, indicated that fill was excavated from 
the southern portion of MRP Site UXO1, taken to MRP Site UXO6, and that debris was 
removed from the fill while it was placed at the site. 

Suspected munitions at the POLB Mitigation Pond that may have been transported to the 
Westminster POLB Fill Area include live, inert, or damaged rockets (for example, 2.75- and 
7.2-inch), cartridge casings and projectiles (for example, 20- to 105-mm), grenades, 
obscurants (fog oil), black and smokeless powders, primers, fuzes, small arms ammunition, 
cartridge actuated devices (CADs), propellant actuated devices (PADs), and submunitions 
(NEESA, 1985). MPPEH items observed at MRP UXO6 during the SI included a CAD and an 
artillery cartridge casing (Chadux Tt, 2011). 

2.1.3 AOC2, Explosives Drop Test Tower 
MRP Site AOC2, Explosives Drop Test Tower, is located at the southern terminus of 
7th Street in the Seal Beach NWR (Figure 2-13). The Explosives Drop Test Tower was used 
from 1955 to 1977, in conjunction with former Buildings 435 and 437, to perform free-fall 
and guided safety drop testing on fuzes, cartridges, experimental propellants, and other 
low-level explosive items. Reportedly, the tower was also used for safety testing of 
1.4 cartridges that pose a minor explosion hazard (Malcolm Pirnie, 2008). 

An engineering diagram (Figure 2-14) shows that ordnance was dropped through the center 
of the 50-foot-tall tower into a 2.5-foot-square, 6-foot-high thick steel box for guided drop 
testing. The bottom of the box was reinforced with a below ground 4-inch-thick armor plate 
block on top of a 3-foot-thick concrete block. Based on the engineering diagram, a small ball-
type object the size of a large grenade was dropped into the steel box during guided drop 
testing. A detonator cap was observed about 70 feet east of the drop test tower during an 
early investigation of the area (NAVFAC SW, 1990). 

2.2 Previous Investigations 
This section provides a summary of previous investigations completed at MRP Sites UXO1, 
UXO6, and AOC2.  

2.2.1 Initial Assessment Study 
An Initial Assessment Study (IAS) for NAVWPNSTA Seal Beach was completed by Naval 
Energy and Environmental Support Activity (NEESA) in February 1985 (NEESA, 1985). In 
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1989, NAVWPNSTA Seal Beach requested that NEESA update the IAS; an addendum to the 
IAS was issued in August 1990 (NEESA, 1990). Sites addressed in the IAS and the 
addendum included Installation Restoration Program (IRP) Site 16 that is now part of MRP 
Site UXO1 (Primer/Salvage Yard and POLB Mitigation Pond). The IAS recommended an SI 
at IRP Site 16 (NEESA, 1985).  

2.2.2 Subsurface Soil Investigation  
A subsurface soil investigation was conducted in 1989, prior to excavation of soil to create 
the POLB Mitigation Pond. Soil samples were composited from major lithologic units (silty 
clay, clayey silt, and silty sand) at 1.5, 3, 6, and 9 feet bgs and analyzed for metals, organic 
compounds, and explosives. Of the 10 borings, two were located in the former EOD Safety 
Demonstration Area of the Primer/Salvage Yard (MRP Site UXO1) and eight were located 
outside the boundaries of IRP Site 16. Analytical results indicated that none of the composite 
soil samples exceeded state or federal hazardous waste criteria for any of the parameters 
analyzed (Earth Technology Corporation, 1989). 

2.2.3 Seal Beach Operable Unit-5 Site Inspection 
Seal Beach Operable Unit (OU-5) included IRP Site 16, which is now part of MRP Site UXO1. 
Soil and groundwater samples from the site were collected and analyzed for volatile organic 
compounds, semivolatile organic compounds, nitrogen (N) compounds (ammonia-N, 
nitrate-N, and total Kjeldahl nitrogen [TKN]), metals, and total petroleum hydrocarbons as 
diesel. Copper, zinc, ammonia, and TKN were detected in soil and groundwater. The 
chemicals of potential concern (COPCs) detected in soil were copper, pyrene, nitrate, and 
trichlorofluoromethane. Total inorganic nitrogen (nitrate/nitrite plus ammonia) inside the 
fenced Primer/Salvage Yard was also detected at a concentration greater than typical for 
unfertilized soils and was suspected to possibly indicate explosives or explosives residue 
(NAVFAC SW, 1998a). 

2.2.4 OU-4 and OU-5 Focused SI  
During the focused SI at OU-4 and OU-5, two groundwater monitoring wells were installed 
to the north of Slough Road, south of the current Primer/Salvage Yard fence. Water samples 
were collected from the wells and from surface water near the northern bank of the POLB 
Mitigation Pond and analyzed for antimony and general chemistry constituents (NAVFAC 
SW, 1998c). Antimony was not detected in any groundwater samples from the monitoring 
wells or in surface water samples. Measurements of conductivity, pH, total dissolved solids, 
and concentrations of chloride, phosphate, and sulfate appeared to be slightly lower in 
groundwater than in surface water, whereas alkalinity and turbidity appeared to be higher 
in groundwater (NAVFAC SW, 1998c). 

2.2.5 OU-4 and OU-5 Final Screening Ecological Risk Assessment  
An ecological risk assessment was prepared as a supplement to the OU-5 SI report and the 
OU-4 and -5 focused SI report (NAVFAC SW, 1998a and 1998b). Previously detected 
maximum metals concentrations for copper and zinc in soil were evaluated to exceed their 
respective upper level background values (ULBVs) inside the fenced portion of the 
Primer/Salvage Yard. In addition, the nitrogen compounds ammonia plus nitrate (inorganic 
nitrogen) and TKN were detected and, therefore, retained as COPCs. Maximum and 
average concentrations of nickel and zinc exceeded their respective conservative estimates 
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of chronic values in groundwater at IRP Site 16, with the highest concentration of zinc 
exceeding the chronic toxicity value by 186-fold (NAVFAC SW, 1999; Cal-EPA and SWRCB, 
2001). Ammonia and TKN were also detected in groundwater and, therefore, were retained 
as COPCs (NAVFAC SW, 1999). 

The possible discharge of nickel- and zinc-contaminated groundwater to the 7th Street 
POLB Mitigation Pond was identified in the ecological risk assessment report. The 
investigators recommended that samples be collected from the northern banks of the pond. 
However, it was noted that concentrations of zinc and sodium varied in rough proportion to 
one another suggesting that high zinc values could have been analytical artifacts caused by 
seawater interference (NAVFAC SW, 1999). 

2.2.6 UXO Survey at Naval Weapons Station IRP Site 16  
A UXO survey was completed of IRP Site 16 in November 1999 and March 2000 using 
EarthRadar® technology, which is a low-power, wideband radio-frequency sensor (i.e., 
ground penetrating radar) (Bakhtar Associates, 1999). Two acres of land at the corner of 
Slough Road and 9th Street (southeast corner of Primer /Salvage Yard) and at the corner of 
Slough Road and 7th Street were investigated (southwest corner of Primer/Salvage Yard).  

The results of the survey indicate the presence of buried small arms casings, shell fragments, 
and rusted metal debris with no energetic material detected (Bakhtar Associates, 1999). This 
survey technology was subsequently shown to have a high likelihood of both false positive 
and false negative results (Institute for Defense Analysis, 2001). Following the survey, the 
area was graded for agricultural use.  

2.2.7 Focused Site Inspection Phase II Report  
During Phase II of the focused SI, groundwater samples were collected from monitoring 
wells and analyzed for nickel and zinc (total and dissolved concentrations) and total 
suspended solids. In addition, three groundwater samples were analyzed for total metals 
concentrations (NAVFAC SW, 2002). 

Nickel and zinc were detected at concentrations greater than ULBVs. In addition, the 
potential presence of buried live ammunition in the vicinity of the former Recovered Live 
Ammunition and Grenades Find Area (east-southeast portion the Primer/Salvage Yard of 
MRP UXO1) was identified as a data gap to be resolved. Based on a lack of complete 
receptor pathways, no further action was recommended for IRP Site 16 for the following 
reasons: 

1. Results of the OU-4 and -5 Focused SI indicated no significant human health risks from 
soil (NAVFAC SW, 1998b). 

2. Results of the OU-4 and -5 screening ecological risk assessment indicated no significant 
ecological risks from soil (NAVFAC SW, 1999). 

3. Groundwater exposure pathway for humans was considered incomplete because the 
groundwater is saline. 

4. No significant risks to aquatic ecological receptors were noted because significant 
amounts of metals-contaminated groundwater were not suspected to discharge to the 
POLB Mitigation Pond (however, it was noted that high dissolved nickel and zinc were 
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detected in the Primer/Salvage Yard area and that additional site management practices 
were recommended to prevent future releases of metals from nearby scrap metal storage 
operations). 

5. The EarthRadar® Technology UXO survey conducted in this area indicated the absence 
of energetic material and, hence, the absence of risks to human and ecological receptors 
at the site (NAVFAC SW, 2002).  

2.2.8 Military Munitions Response Program Preliminary Site Inspection  
A Preliminary Site Inspection (PSI) for the Military Munitions Response Program (MMRP) 
was completed for MRP sites UXO1, UXO6, and AOC2 (and other NAVWPNSTA Seal 
Beach sites) in 2008 (Malcolm Pirnie, 2008). The DoD, Navy, and United States 
Environmental Protection Agency (USEPA) guidance for conducting and documenting 
preliminary assessments were followed and tailored, where appropriate, to address MEC 
and MC for the PSI.  

The PSI involved the collection and review of existing and available information about each 
site. Data collection activities included offsite and onsite research, interviews, and a visual 
survey to assess physical evidence that might indicate the presence of MEC and MC at the 
sites. The PSI summarized the history of munitions use, provided an assessment of the 
current conditions with respect to MEC and MC, and presented information for decision-
makers to do the following: 

 Eliminate from further consideration those MEC sites that pose minimal or no threat to 
public health or the environment;  

 Differentiate MEC sites that may not require further munitions response actions from 
those that require further investigation and/or munitions response actions;  

 Determine whether an imminent explosives safety hazard from MEC is present that 
warrants an accelerated response action; and  

 Determine whether an imminent hazard from MC to human health or the environment 
is present and warrants an accelerated response action (Malcolm Pirnie, 2008). 

During the 2007 PSI, numerous munitions related items were observed on the surface 
(Malcolm Pirnie, 2008). These included a 2.75-inch high explosive style warhead, colored 
blue with inert filling; an intact submunition BLU63 T-1 series (baseball size), colored blue; 
an expended point detonating fuze; and expended powder train time fuzes. In addition, 
numerous half shells from M30 or M40 series submunitions (golf ball size) and 5.56-mm 
small arms ammunition and .50-caliber casings were found. These items were reported to 
EOD Mobile Unit 3, and a detachment responded with an emergency action on December 
14, 2007 that blew in place four MEC items reported as not safe to handle or move. In 
addition, information from interviews indicated that munitions items stored at the 
Primer/Salvage Yard might have been disposed of by burial (Malcolm Pirnie, 2008). Based 
on historical documents, interviews, and visual survey, the Primer/Salvage Yard was 
considered a known MEC area with potentially complete MEC and MC exposure pathways. 
The POLB Mitigation Pond was also suspected to have unreported disposal of similar 
munitions as reported at the Primer/Salvage Yard. MEC and munitions debris were 
observed along the bank of the POLB Mitigation Pond during the visual survey. As a result, 
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the POLB Mitigation Pond was also considered a known MEC area with potentially 
complete MEC and MC exposure pathways.  

The Westminster POLB Fill Area was identified as a suspected MEC area based on its site 
history and interview reports that 3-inch rounds were observed falling off trucks during the 
excavation and transfer of soil from the POLB Mitigation Pond. Based on this information 
regarding site history, potentially complete MEC and MC exposure pathways were 
identified for this site.  

The Explosives Drop Test Tower was not suspected to contain MEC because explosive items 
would have been used under controlled testing situations and would have been accounted 
for during use. In addition, no indications of MEC-related items were observed during the 
2007 PSI site visit. However, potentially complete MC exposure pathways were identified at 
the Explosives Drop Test Tower (Malcolm Pirnie, 2008).  

The PSI recommended an SI for MEC and MC at MRP Sites UXO1 and UXO6, and an SI for 
MC at MRP Site AOC2 (Malcolm Pirnie, 2008).  

2.2.9 Military Munitions Response Program Site Inspection  
From 2009-2011, an SI was completed under the MMRP to build on the MMRP PSI (Malcolm 
Pirnie, 2008) information by gathering initial field data to outline potential sources (i.e., 
disposal areas, target areas, operations areas) and refine site boundaries where burial or 
disposal of MEC was suspected (Chadux Tt, 2011). The following is a summary of the SI 
activities, findings, and results:  

2.2.9.1 MRP Site UXO1 
Detector-aided visual survey transects were completed using a magnetic gradiometer and 
White’s all-metal detector before the geophysical surveys and soil sampling began at 
terrestrial areas of MRP Site UXO1. The detector-aided visual survey transects were 
completed from east to west, spaced approximately 40 feet apart, over the land area in the 
Primer/Salvage Yard (Figure 2-15). Suspect MEC items included M-40 and bomb live unit 
(BLU)-36 bomblets, 75-mm cartridge casings, and a 40-mm cartridge casing. MPPEH items 
observed throughout UXO1 included bomblets (BLU-36 fragments and M-40 shell halves), 
cartridge casings (105-mm, 75-mm, and 20-mm), fuzes, a CAD, primers, flash tubes, and 
small arms ammunition including 30-caliber M-1 Garand, 50-caliber, 7.62-mm, and 5.56-mm 
cartridge casings. Closed to partially opened 81-mm mortar shipping containers (MPPEH) 
were also observed at the site; however, their contents could not be verified. These items 
were marked with plastic pin flags, photographed, and mapped with the differential global 
positioning system (DGPS; Figure 2-15). Per the scope of the SI, no items were picked up, 
moved, or destroyed (Chadux Tt, 2011). However, the installation explosives safety officer 
was notified of the suspect MEC items and reported to the EOD unit. The EOD unit 
responded on December 3, 2009, with an emergency action that detonated in place suspect 
MEC items that were reported as unsafe to handle or move. In addition to surface munitions 
related items, 441 subsurface anomalies were identified during the hand-held detector 
transects surveys, and mapped with DGPS.  

It was observed that the eastern edge of UXO1 was recently tilled for agriculture but fallow 
at the time of the SI. Interviews with the NAVWPNSTA Seal Beach farm supervisor 
(Mr. Roger Partida) indicated that approximately 10 years ago, tilling equipment and 
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operations were impeded by munitions-related items buried in the soil and that the EOD 
previously responded to the items and stacked some of the inert items in a pile on the site. 
Mr. Partida confirmed that the location of the pile of removed items is consistent with the 
location of the discarded debris and 81-mm mortar shipping containers the UXO technicians 
observed on the eastern edge of the site during the SI.  

Detector-aided visual survey transects were also completed around the entire perimeter of 
the POLB Mitigation Pond. MPPEH observed in the pond and along the northern and 
western embankments included multiple suspect artillery cartridge casings, a 105-mm 
cartridge casing, and suspect 20-mm cartridge casings (Figure 2-16). 

Geophysical surveys were completed using the EM61-MKII with real-time kinematic (RTK) 
global positioning system (GPS) of accessible terrestrial areas in the Primer/Salvage Yard 
and POLB Mitigation Pond. The data were collected in the Primer/Salvage Yard along 
16 meandering transects, spaced between 20 to 330 feet apart, with a sample rate of 
10 readings per second. Survey lines were nominally spaced 2.5 feet apart (100 percent 
coverage) over the accessible flat southwestern portion of the Primer/Salvage Yard (the 
northwest embankment of the POLB Mitigation Pond) where multiple artillery cartridge 
casings were observed to be protruding from the embankment. For all terrestrial 
geophysical survey areas, no metal debris was removed from the ground surface, but 
observed surface metal debris was avoided. Data for the POLB Mitigation Pond were 
collected using a boat-towed EM61-MKII configuration along transects nominally spaced 
5 feet apart and along meandering transects to fill in data coverage using a sample rate of 
10 readings per second.  

A total of 797 subsurface anomalies were identified in the Primer/Salvage Yard and POLB 
Mitigation Pond. Based on the distribution and amplitude responses of the anomaly picks 
and dig list targets, the Primer/Salvage Yard was determined to have a high anomaly 
density and the POLB Mitigation Pond was determined to have a low anomaly density. 
Additional details regarding geophysical surveys is provided in Appendix A, MEC QAPP, 
of this RI Work Plan.  

Twenty-eight soil samples, twelve sediment samples, and five surface water samples were 
collected at MRP Site UXO1 (Figures 2-17 [northern portion] and 2-18 [southern portion]) 
and submitted to the laboratory for analysis of metals, TKN, inorganic nitrogen, ammonia, 
perchlorate, and explosive compounds. The results of MC sampling indicated explosives or 
propellants were not detected in soils, sediment, and surface water at MRP Site UXO1. 
Ammonia, nitrate/nitrite-nitrogen, and TKN were detected in soil at less than the human 
health screening criteria. Perchlorate was detected in 19 of 28 samples but at concentrations 
less than human health screening criteria. Cadmium and lead were detected in soil at 
concentrations greater than the human health and background screening criteria. Four of 
twenty-eight samples exceeded human health screening criteria and background levels. 
Concentrations of five metals (cadmium, copper, lead, selenium, and zinc) detected in the 
soil exceeded the corresponding ecological and background screening criteria. 
Concentrations of seven metals (arsenic, cadmium, copper, lead, mercury, nickel, and zinc) 
detected in the sediment exceeded the corresponding ecological benchmarks. Additional 
details regarding sample locations and analytical results are provided in the MC SAP, 
Appendix B of this RI Work Plan.  
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2.2.9.2 MRP Site UXO6 
 During the SI, hand-held detector-aided visual survey transects, spaced approximately 
60 feet apart, were completed at MRP Site UXO6 (Chadux Tt, 2011). Two MPPEH items 
were identified that included a CAD on the western portion of the site and an artillery 
cartridge casing on the eastern portion of the site (Figures 2-19 [western portion] and 2-20 
[eastern portion]). During the detector-aided visual survey, it was observed that the eastern 
edge of the MRP Site UXO6 site had been tilled for agriculture (Chadux Tt, 2011). 
Additional information regarding the detector-aided visual survey is provided in the MEC 
QAPP, Appendix A of the RI Work Plan.  

Sixty soil samples were collected at MRP Site UXO6 (Figures 2-21 [western portion] and 2-22 
[eastern portion]) and submitted to the laboratory for analysis of metals, picrate, 
perchlorate, and explosive compounds. The results of soil sampling indicated that 
explosives and picrate were not detected at MRP Site UXO6. However, perchlorate at 
concentrations less than the human health screening criteria was detected in soil. Arsenic 
and lead were detected in soil at concentrations greater than the human health and 
background screening criteria. Concentrations of other metals (arsenic, lead, and selenium) 
detected in soil exceeded the corresponding ecological benchmarks and background levels. 
Arsenic exceeded ecological benchmark and background screening criteria in one soil 
sample. Lead exceeded background in 3 of the 66 soil samples. The highest lead 
concentration was 197 milligrams per kilogram (mg/kg). Additional details regarding 
sample locations and analytical results are provided in the MC SAP, Appendix B of this RI 
Work Plan. 

An RI/FS for MEC and MC was recommended for MRP Site UXO6 as a result of the 
identified MPPEH items, the distribution of subsurface anomalies throughout the site, and 
the exceedances of screening criteria for metals in soil, and because excavated material from 
MRP Site UXO1 was likely transferred to MRP Site UXO6.  

2.2.9.3 MRP Site AOC2 
During the SI (Chadux Tt, 2011), a detector-aided visual survey was completed over 
accessible portions of MRP Site AOC2 along transects nominally spaced 5 feet apart. 
A 100 percent survey coverage could not be achieved over the northern portion of the site 
where surface water seepage was present. Twelve subsurface anomalies were identified and 
mapped using the hand-held magnetic gradiometer and DGPS (Figure 2-23). Two munitions 
related items were identified on the surface of MRP Site AOC2. This included a blasting cap 
(MPPEH) and a 2.75-inch rocket motor end cap (an inert item) on the southern portion of the 
site. Kick-out debris was observed east, west, and south of the tower (Chadux Tt, 2011). 
Additional information regarding the detector-aided visual survey is provided in the MEC 
QAPP, Appendix A of the RI Work Plan.  

Twenty soil samples were collected at MRP Site AOC2 (Figure 2-24) and submitted to the 
laboratory for analysis of metals, perchlorate, and explosive compounds. The results of 
sampling indicated explosives were not detected in soils at MRP Site AOC2. Perchlorate was 
detected in 11 of 20 soil samples at concentrations less than the human health screening 
criteria. Levels of cadmium and lead exceeded human health and background screening 
criteria in 4 of the 20 samples, at concentrations greater than the corresponding residential 
and background screening criteria. Three of twenty samples exceeded human health criteria 
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for five metals (cadmium, copper, lead, selenium, and zinc) in soil, and exceeded the 
corresponding ecological benchmarks and background screening criteria (Chadux Tt, 2011). 
Additional details regarding sample locations and analytical results are provided in the 
MC SAP, Appendix B of this RI Work Plan. 

An RI/FS for MEC and MC was also recommended for MRP Site AOC2 because of the 
following:  

 Presence of MPPEH;  

 Evidence of free fall, or unguided, drop testing of munitions based on signs posted on 
the tower and metal kickout debris around the tower;  

 The distribution of subsurface anomalies around the tower; and  

 Human health, ecological, and background screening criteria exceedances for metals in 
soil (Chadux Tt, 2011). 
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3.0 Environmental Setting  

3.1 Physiography  
NAVWPNSTA Seal Beach is located on flat alluvial deposits that slope southwest from 
approximately 20 feet above sea level (asl) to sea level at the Seal Beach NWR. The highest 
topographic feature on the installation is the Landing Hill (50 feet asl). Landing Hill is an 
uplift on the southwest side of the facility along the Newport-Inglewood fault that extends 
west of NAVWPNSTA Seal Beach across Seal Beach Boulevard (NEESA, 1985).  

3.2 Climate 
Hot, dry summers and relatively mild winters characterize the typically Mediterranean 
climate at NAVWPNSTA Seal Beach. Rainfall during the winters can range from drought to 
torrential downpours. Average annual rainfall is 11.0 inches, most of which falls from 
December through February (NOAA NWS, 2014). Annual rainfall totals can vary widely, 
from a low of 3 inches in 1989 to a high of 27.9 inches in 1977.  

Average monthly temperatures range from a low of 55 degrees Fahrenheit (°F) (12.7 degrees 
Celsius [°C]) in December and January, to 68°F (20°C) in August. Heavy fog and low clouds 
occur during winter, generally between the months of February and April. In the summer 
months, low clouds often persist until early afternoon, but then burn off, leaving clear skies 
and temperatures up to 100°F (37.7°C). Winds from the southwest keep these months 
relatively cool with occasional autumn winds from the inland deserts (known locally as 
Santa Ana winds) that create very dry, warm weather lasting from a few hours to a few days. 

Climatic cycles related to El Niño and La Niña events can drastically alter the region’s 
precipitation for a given year. El Niño conditions have been observed to occur at irregular 
intervals of 2 to 7 years, averaging once every 3 to 4 years. El Niño typically lasts from 
12-18 months and produces significantly more rainfall in southern California. El Niño are 
characterized by a warming of the surface layers in the eastern and central equatorial Pacific 
Ocean combined with a great weakening of the trade winds. La Niña has the opposite 
impact in this region, causing less rainfall and cold ocean surface temperatures (Tierra Data, 
Inc., 2014). 

3.3 Ecological and Environmental Setting 
The Seal Beach NWR, one of the largest remaining salt marshes along the southern 
California coast, is protected in the station boundaries (Figure 3-1).About 965 acres of 
wetland are subject to unobstructed tidal influence, including 771 acres of salt marsh 
vegetation, 79 acres of intertidal mudflats, and 115 acres of tidal channels and open water. 
Since it was established in 1974, Seal Beach NWR’s principal focus has been on protecting 
federally listed species and coastal wetlands used for foraging and resting by migratory 
waterfowl, shorebirds, and raptors that travel along the Pacific Flyway (USFWS, 2007). 
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The Seal Beach NWR supports federally and state listed sensitive, threatened, and 
endangered species.  

NAVWPNSTA Seal Beach is within a distinct bioregion known as the Southern California 
Bight (the Bight). The Bight is also the landfall terminus of a complex underwater 
topography. A system of 13 large and 19 smaller submarine canyons, as well as offshore 
islands, provides habitat for a full range of species with different depth and temperature 
preferences. Special communities such as kelp beds add habitat structure in shallow water, 
fostering rich species assemblages. This diverse and productive ecological region stretches 
from its northern border at Point Conception to just south of the Mexican border south of 
Tijuana (Tierra Data, Inc., 2014). 

In addition, the Bight’s embayments, including Anaheim Bay, contain intertidal habitat and 
subtidal eelgrass habitat required by a number of fish species as rookeries. Eelgrass habitat 
is naturally scarce in southern California when compared to the east and gulf coasts. These 
ecological edges are even more limited today because of commercial development in the 
harbors and estuaries, such as the largest one just north of NAVWPNSTA Seal Beach at 
Long Beach. Over 60 species of fish and 195 species of birds have been observed frequenting 
bays and estuaries within the Bight. The now-rare coastal marshes and wetlands serve as 
nurseries for fish and nesting and roosting grounds for many birds, including federally 
endangered species (Tierra Data, Inc., 2014).  

3.4 Vegetation and Biological Setting 
Undeveloped land on the installation is often characterized by pickleweed (Salicornia spp.) 
and non-native annual grasses that are low and can be sparse in cover. Non-native grasses 
are dominated by several species of the genus Bromus, along with Avena spp., Vulpia myuros.  

Southern willow scrub vegetation is found as isolated patches in several regions throughout 
the base. These areas form thickets in low-lying areas adjacent to the agricultural fields, 
where water runoff accumulates during wet periods. These areas are dominated by willow 
species, including arroyo willow and Goodding's black willow, and intermittently lance leaf 
willow (Salix exigua). The understory is relatively undeveloped; however, it does include 
species such as mule-fat (Baccharis salicifolia), western ragweed (Ambrosia psilostachya), and 
bristly ox-tongue (Picris echioides) (Tierra Data, Inc., 2014). 

The coastal salt marsh habitat is dominated by cordgrass (Spartina foliosa) and pickleweed 
(Salicornia spp.), although the POLB mitigation ponds have become an increasingly 
important eelgrass habitat (Tierra Data, Inc., 2014). 

Agriculture leases currently comprise approximately 2,200 acres of installation land use. The 
agriculture lease in the northern portion of the installation of approximately 1,100 acres 
typically supports fresh produce, such as strawberries and bell peppers. The southern 
agriculture lease of approximately 1,100 acres supports dry land farming and is typically 
devoted to livestock crops, such as alfalfa (Tierra Data Inc., 2014).  

Biologists have documented federally listed and state listed endangered and threatened 
species and California Department of Fish and Wildlife species of concern at NAVWPNSTA 
Seal Beach. A list of sensitive species that have been recorded at NAVWPNSTA Seal Beach 
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was provided in the 2014 Final Integrated Natural Resources Management Plan (Tierra Data, 
Inc., 2014) and is shown in Table 3-1. 

The sandy beaches and dunes of NAVWPNSTA Seal Beach have the potential to support 
rare invertebrate fauna, such as the globose dune beetle (Coelus globusus) and sandy beach 
tiger beetle (Cicindela latesignata latesignata). In the mud flats and salt pannes of the marsh, 
two other sensitive species of tiger beetles have been recorded in the Seal Beach area, 
including the sensitive Gabb’s tiger beetle (Cicindela gabbii) and Frost’s tiger beetle (Cicindela 
senilis frost; [Tierra Data, 2014]). A third species, the mudflat tiger beetle (Cicindela trifasciata 
sigmoidea) currently has no listing status. However, tiger beetles have not been observed at 
UXO1, UXO6, and AOC2, which do not contain tiger beetle habitat. 

3.5 Cultural Resources 
Cultural resource features have been identified in NAVWPNSTA Seal Beach, including 
prehistoric archeological sites and World War II and Apollo space program-era historic 
buildings (NAVFAC SW, 2002). However, cultural resources have not been identified 
within the boundaries of MRP Sites UXO1, UXO6, and AOC2 (Malcolm Pirnie, 2008). 

3.6 Hydrology 
Surface water at NAVWPNSTA Seal Beach is mostly confined in the tidal flats and wetland 
marshes in the Seal Beach NWR. These tidal areas are generally wet or damp, except during 
extended dry periods. Surface water drainage at NAVWPNSTA Seal Beach is in drainages 
and tidal sloughs through flat-lying clay deposits. Water floods the tidal flats during high 
tides. The extent of tidal flooding in the Seal Beach NWR is controlled by raised roadbeds 
that serve as barriers. Stream flow in drainages is intermittent and depends on rainfall and 
irrigation runoff.  

Three major tidal subchannels branch northward from the main channel leading from 
Anaheim Bay. The west branch supplies water to areas west of Oil Island and to the 
northern portion of the Seal Beach NWR (Malcolm Pirnie, 2008). Oil Island is located in the 
southern center of the Seal Beach NWR and connects to the Pacific Coast Highway. The 
middle branch supplies water to Oil Island and the area north to Bolsa Avenue. The east 
branch supplies water to the largest tidal flat and the southeast portion of the Seal Beach 
NWR. Water is present perennially in the lower reaches of the major sloughs closer to the 
mouth of the bay (NAVFAC SW, 2002). 

3.7 Soils 
The soils of NAVWPNSTA Seal Beach are divided into five types based on the Orange 
County Soil Survey. Most of the soils at the Station are comprised of the Bolsa silt loam or 
Bolsa silty clay loam (USDA SCS, 1978), except for portions along Seal Beach Boulevard. 
Beaches, tidal flats, and areas filled with material dredged from Anaheim Bay and the POLB 
mitigation ponds comprise the remainder, although the latter are not mapped by the soil 
survey. The soils of the tidal marsh are predominantly fine, silty sands, clayey silts, and silty 
clays. Layers of peat up to 18 feet thick lie along the edges of the Alamitos Gap and at the 
south edge of Landing Hill within the station. Thinner layers of peat are located under the 
salt marsh and the lagoonal-alluvial deposits of the salt marsh are 35 to 50 feet thick. 
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A narrow beach comprised of sand and gravelly cobble borders the southwestern perimeter 
of the station. It reaches a maximum elevation of 10 to 15 feet asl and extends inland 
approximately 800 feet. It acts as a barrier to the ocean, but occasionally heavy winter storm 
waves can break over its top (USFWS and Navy, 1990). 

3.8 Geology  
Surface geology at NAVWPNSTA Seal Beach includes the following:  

 Paralic estuarine deposits (Qpe) (defined as interfingered marine and non-marine 
deposits laid down on the landward side of the coast, or in shallow water subject to 
marine invasions),  

 Young alluvial fan and valley deposits (Qyf),  

 Young paralic estuarine deposits (Qype),  

 Old paralic deposits (Qop),  

 Artificial fill (af), and  

 Debris fill (df) (Saucedo et al., 2003).  

A general surface geologic map for the Seal Beach vicinity is provided in Figure 3-2. 

Paralic estuarine deposits (Qpe) are late Holocene in age and consist of unconsolidated 
estuarine deposits composed mostly of loose to moderately dense fine-grained sand, silt, 
and clay. The young alluvial fan and valley deposits (Qyf) are Holocene and late Pleistocene 
in age and consist of gently sloping, slightly dissected alluvial fan deposits composed 
mostly of poorly to moderately consolidated and poorly sorted silty clay and sand. Young 
paralic estuarine deposits (Qype) are also Holocene and late Pleistocene in age and are 
unconsolidated estuarine deposits composed of mostly fine-grained sand and clay. The 
older paralic deposits (Qop) are late to middle Pleistocene in age and are mostly poorly 
sorted, moderately permeable, reddish-brown, interfingered strandline, beach, estuarine 
and colluvial deposits composed of siltstone, sandstone, and conglomerate. These deposits 
rest on the now emergent wave cut abrasion platforms preserved by regional uplift. Locally, 
these deposits may include older alluvium. (Saucedo et al., 2003) 

The Newport-Inglewood uplift is a major regional feature extending about 42 miles in a 
northwest-southeast direction from Beverly Hills in Los Angeles County to Newport Beach 
in Orange County. The Newport-Inglewood fault zone runs through the Seal Beach NWR 
portion of NAVWPNSTA Seal Beach, and the Palos Verdes fault zone lies about 8.5 miles 
offshore to the southwest; both faults are classified as active (Coastal Geotechnical Inc., 
2001). Along the coast of Orange County, the Newport-Inglewood uplift forms a belt of hills 
and mesas, separated by stream-cut gaps. The Newport-Inglewood fault zone parallels the 
coastline, runs through the southwest portion of NAVWPNSTA Seal Beach, and generally 
forms a barrier to groundwater flow. Erosion channels filled with permeable alluvium break 
this barrier at the Alamitos Gap. The Los Alamitos fault runs through the northeast portion 
of the installation and apparently terminates in a sharp fold.  
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Bedrock beneath NAVWPNSTA Seal Beach is a thick sequence of Tertiary and Quaternary 
sedimentary rocks deposited on a basement of pre-Tertiary metamorphic and crystalline 
rocks. Tertiary rocks range from Oligocene to Pliocene and include sandstone, siltstone, 
shale, and mudstone, and are almost exclusively of marine origin (NAVFAC SW, 2005). 

Table 3-2 provides a summary of the geologic formations and related aquifer systems 
(described in Section 3.9) present at NAVWPNSTA Seal Beach.  

3.9 Hydrogeology  
About 60 percent of the water consumed on NAVWPNSTA Seal Beach is provided by 
groundwater in the Santa Ana River watershed (Tierra Data, Inc. 2014). Geologic conditions 
along the Newport-Inglewood fault zone created the groundwater conditions that allow for 
this extraction. Ground surface uplift along the Newport-Inglewood fault created four 
mesas along the southwestern boundary of the Orange County groundwater basin. 
Historical meandering of the Santa Ana River carved notches throughout the uplifted area 
and left behind sand and gravel-filled deposits beneath the lowland areas between the 
mesas, known as gaps. However, groundwater in the shallow aquifers within the gaps is 
susceptible to seawater intrusion. This resulted in the construction of two seawater intrusion 
barriers in the Talbert and Alamitos gaps. Except for areas seaward of the main branches of 
the Newport Inglewood Fault, the mesas are also underlain by aquifers that are part of the 
Orange County groundwater basin (Santa Ana River Watershed Profile, 2002). 

NAVWPNSTA Seal Beach is located in the southwest corner of the Orange County basin, 
overlying important confined alluvial groundwater supply aquifers of sand, gravel, and 
clay deposits of Pleistocene to Pliocene age (Table 3-1). Fresh groundwater containing less 
than 50 parts per million chloride is found in aquifers east of the Newport-Inglewood fault. 
West of the fault, groundwater is predominantly brackish to saline. In general, groundwater 
flows to the northeast; however, the direction may vary seasonally (NEESA, 1985; NAVFAC 
SW, 2002). 

Over the past 50 years, groundwater levels have changed considerably. In 1950, the upper 
basin in the watershed was relatively full, with groundwater levels near the surface in 
several areas. At the same time, the water level in the lower portions of the Santa Ana River 
watershed was very low. Near the coast, the groundwater level was below sea level, which 
caused some seawater intrusion. Continued overdrafting has historically occurred in both 
basins causing a significant drop in the groundwater level. However, because of an 
extensive water replenishment program in the lower basin, the groundwater level is now 
rising. The Orange County Water District imports water from the California Water Project 
and discharges this water just above Prado Reservoir for downstream water replenishment. 
The Regional Water Quality Control Board designates the groundwater subbasin under 
NAVWPNSTA Seal Beach as the Santa Ana Pressure Subbasin (Tierra Data, Inc., 2014).  

Groundwater underlies NAVWPNSTA Seal Beach at levels from 5 to 15 feet below the 
surface, rising to even shallower depths during heavy rain years. The Orange County Water 
District monitors the intrusion of salt water into groundwater. There is a line of injection 
wells maintained along the coast to prevent intrusion of salt water through use of treated 
water to upgrade water quality (Tierra Data, Inc., 2014). Lateral groundwater movement in 
the moderately permeable shallow aquifer is estimated to be about several hundred feet per 
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year (NEESA, 1985). The hydraulic conductivity of the shallow aquifer is estimated to be 
around 450 feet per day, and the maximum hydraulic gradient on the station is about 7.5 
feet per mile, or 0.0014. The porosity of sand and gravel ranges from 0.25 to 0.5, with an 
effective porosity of 0.3. Given these parameters, the calculated velocity for groundwater in 
the shallow aquifer beneath the station is estimated at 2.1 feet per day or approximately 770 
feet per year (NEESA, 1985). 
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4.0 Remedial Investigation Data Quality 
Objectives 

4.1 Preliminary Conceptual Site Models 
Conceptual site models (CSM) have been developed to guide the RI at MRP Sites UXO1, 
UXO6, and AOC2. Each CSM integrates site background information with environmental 
setting and demographic information to identify sources, release mechanisms, transport 
pathways, potentially affected media, and receptors for potential contamination in the 
investigation area. The preliminary CSM for the Primer/Salvage Yard portion of MRP Site 
UXO1 is summarized in Table 4-1 and the preliminary CSM for the POLB Mitigation Pond 
portion of MRP Site UXO1 is summarized in Table 4-2. The preliminary CSM for MRP Site 
UXO6 is summarized in Table 4-3 and the preliminary CSM for MRP Site AOC2 is 
summarized in Table 4-4. Graphical presentations of CSMs for each site are presented in 
Figures 4-1 through 4-6.  

MRP Sites UXO1, UXO6, and AOC2 are reported to be disposal areas for munitions and 
munitions-related debris. Previous activities have identified MEC, MPPEH, and chemical 
impacts in environmental media at MRP Sites UXO1, UXO6, and AOC2. As a result, MRP 
Sites UXO1, UXO6, and AOC2 require further MEC investigations to characterize the nature 
and extent of contamination and evaluate explosive hazards, as well as sampling for 
chemical constituents to characterize the nature and extent of contamination and assess risks 
posed by MC and other chemicals that may have been released at the three MRP sites.  

4.1.1 MEC Investigations 
The following MEC-related questions need to be answered by the data gathered during the 
RI:  

 What is the nature and extent of MEC and MPPEH on the surface of MRP Sites UXO1, 
UXO6, and AOC2? 

 Are MEC and MPPEH buried at MRP Sites UXO1, UXO6, and AOC2? If so, what is the 
nature and extent of MEC and MPPEH in the subsurface at MRP Sites UXO1, UXO6, and 
AOC2? 

 Are MEC and MPPEH present along the shoreline and on the bottom of the POLB 
Mitigation Pond at MRP Site UXO1? If so, what is the nature and extent of MEC and 
MPPEH in the pond? 

 Taking into account the findings of MEC investigations, what are the explosives safety 
hazards at MRP Sites UXO1, UXO6, and AOC2 and is further investigation or remedial 
action needed to address the hazards?  

The project quality objective process for MEC investigations at each site is detailed in 
Worksheet #11 of the MEC QAPP (Appendix A of the RI Work Plan). The resulting 
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sampling designs are summarized below. Note that MEC data from the RI may be used 
during future project activities to develop further project quality objectives for any 
additional investigations or activities. 

4.1.1.1 MRP Site UXO1, Primer/Salvage Yard and POLB Mitigation Pond 
The SI conducted during 2011 indicated the presence of subsurface geophysical anomalies 
from limited transect mapping. This information, coupled with UXO detector-aided visual 
surveys that encountered MEC or MPPEH, indicates that 100 percent DGM coverage is 
needed at MRP Site UXO1 to characterize the nature and extent of contamination.  

The following activities will be used to gather data to complete the MEC investigation for 
the terrestrial portion of MRP Site UXO1:  

 Perform location surveys to establish site boundaries and DGM survey grid locations. 

 Perform a detector-aided visual surface sweep of the entire site that will undergo a DGM 
survey, including the portions of the POLB Mitigation Pond exposed during low tide 
(shoreline and islands in the pond).  

 Remove vegetation as needed within the DGM survey area using anomaly avoidance 
techniques. 

 Conduct 100 percent DGM survey of terrestrial area, including the portions of the POLB 
Mitigation Pond exposed during low tide (shoreline and islands in the pond).  

 Reacquire anomalies from the DGM survey based on statistical selection.  

 Conduct manual or mechanized intrusive investigations of selected DGM anomalies. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  

The following activities will be used to gather data to complete the MEC investigation for 
the aquatic portion of MRP Site UXO1:  

 Complete side-scanning sound navigation and ranging (SONAR) (SSS) and bathymetry 
surveys throughout the POLB Mitigation Pond using an underwater UXO towed array 
to identify possible obstructions below the water level that might inhibit the path of the 
underwater DGM platform.  

 Conduct a 100 percent DGM survey in the aquatic portion of the POLB Mitigation Pond.  

 Reacquire anomalies from the DGM survey based on statistical selection.  

 Conduct manual intrusive investigations of selected DGM anomalies using UXO-
qualified divers. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  
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4.1.1.2 MRP Site UXO6, Westminster POLB Fill Area 
Because soil, sediment, and debris from other locations were used as fill at MRP Site UXO6 
and MEC/MPPEH may be widely dispersed, a statistical approach will be used to estimate 
the nature and extent of MEC or MPPEH at the site. This approach consists of 100 percent 
DGM survey coverage of 26 randomly selected 100-foot by 100-foot grids followed by 
intrusive investigation of all anomalies. In addition, 100 percent detector-aided visual 
surface clearance will be conducted in the 29-acre area in the eastern portion of the site that 
may be leased for agricultural purposes.  

The following activities will be used to gather data to complete the MEC investigation for 
MRP Site UXO6:  

 Perform location surveys to establish site boundaries and DGM survey grid locations. 

 Perform a detector-aided visual surface sweep of the 26 randomly selected grids and the 
portion of MRP Site UXO6 to be leased for agriculture (29 acres in the eastern portion of 
the site).  

 Remove vegetation as needed within the DGM survey grids using anomaly avoidance 
techniques. 

 Conduct 100 percent DGM survey of each selected grid.  

 Reacquire all anomalies from the DGM survey.  

 Conduct manual or mechanized intrusive investigations of all DGM anomalies. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  

4.1.1.3 MRP Site AOC2, Explosives Drop Test Tower 
Detector-aided visual surface clearance conducted during the 2011 SI indicated the presence 
of MPPEH related to operations at the Explosives Drop Test Tower. This information, 
coupled with the small size of AOC2, indicates that 100 percent DGM coverage is needed at 
MRP Site AOC2 to characterize the nature and extent of contamination.  

The following activities will be used to gather data to complete the MEC investigation for 
MRP Site AOC2:  

 Perform location surveys to establish site boundaries and DGM survey grid locations. 

 Perform a detector-aided visual surface sweep of the entire site.  

 Remove vegetation as needed within the DGM survey area using anomaly avoidance 
techniques. 

 Conduct 100 percent DGM survey of the site.  

 Reacquire anomalies from the DGM survey based on statistical selection.  

 Conduct manual or mechanized intrusive investigations of selected DGM anomalies. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  
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4.1.2 MC Investigations 
The following MEC-related questions need to be answered by the data gathered during the 
RI:  

 Have releases of MC from munitions handling and disposal operations at MRP Sites 
UXO1, UXO6, and AOC2 affected soil at the sites? If so, what is the nature and extent of 
MC in soil at the sites?  

 Have releases of MC from munitions handling and disposal operations at MRP Site 
UXO1 affected sediment in the POLB Mitigation Pond? If so, what is the nature and 
extent of MC in sediment in the pond? 

 Have releases of MC from munitions handling and disposal operations at MRP Site 
UXO1 affected marine surface water in the POLB Mitigation Pond? If so, what is the 
nature and extent of MC in surface water in the pond? 

 Taking into account previous sample results and the findings of the RI investigation at 
MRP Sites UXO1, UXO6, and AOC2 what are the potential risks posed to current and 
future human users of the site and is further investigation or remedial action needed to 
address these risks?  

 Taking into account previous sample results and the findings of the RI investigation at 
MRP Site UXO1, UXO6, and AOC2, what are the potential risks posed to ecological 
receptors at the site and is further investigation or remedial action needed to address 
these risks?  

The project quality objective process for MC investigations at each site is detailed in 
Worksheet #11 of the MC SAP (Appendix B of the RI Work Plan). Note that MC data from 
the RI may be used during future project activities to develop further project quality 
objectives for any additional investigations or activities. 

Soil, sediment, and surface water sampling will be conducted during the RI to assess the 
nature and extent of MC in the environmental media, and to provide analytical data for the 
BHHRA and SLERA. Groundwater is not considered a pathway of concern at MRP Sites 
UXO1, UXO6, and AOC2 and will not be sampled. The sampling design for each medium is 
summarized as follows. 

 Soil Sampling (MRP Sites UXO1, UXO6, and AOC2): The locations of soil samples will 
be determined in the field based on the finding of MEC/MPPEH, munitions debris, the 
results of the geophysical surveys, and field observations of potential soil impacts 
during intrusive investigations for MEC. Depending on the depth and extent of 
observed or potential impact, samples to identify and characterize potential releases 
may be collected from the surface (0 to 0.5 foot bgs), near-surface (0.5 to 1.0 foot bgs), 
and/or subsurface (greater than 1 foot bgs) intervals. Samples to evaluate the vertical 
extent of potential releases will also be collected from visually unimpacted soil 
approximately 0.5 foot beneath the impacted interval. The SI sampling design 
implemented for the MRP sites was more general than the sampling design developed 
for this RI. The RI sampling design is biased toward identifying local releases from MEC 
and MPPEH that are found during the intrusive investigation phase of the MEC 
investigation. 
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For planning purposes, the following qualities of soil samples have been assumed based 
on site history and the results of previous investigations: 

 MRP Site UXO1 - 100 soil samples  

 MRP Site UXO6 – three soil samples from each of the 26 randomly selected 100-foot 
by 100-foot grids to be investigated for MEC/MPPEH  

 MRP Site AOC2 – six soil samples 

The actual total number of samples from each MRP site will vary, based on the finding 
of MEC/MPPEH during the MEC investigation that will precede sample collection, and 
the number of sample depth intervals required to characterize each potentially impacted 
location.  

Incremental sampling will not be conducted because of the uncertainty regarding 
historical disposal operations and the difficulty of establishing one or more decision 
units to develop a statistical basis for incremental sampling. Instead, discrete soil 
samples will be collected at each location. Using this approach, analytical results will 
provide a conservative (worst-case) assessment of the nature and extent of MC 
contamination at MRP Sites UXO1, UXO6, and AOC2.  

The soil samples will be analyzed for perchlorate, explosives, California Code of 
Regulations (CCR) Title 22 metals, strontium, tin, and mercury. Soil samples will also be 
analyzed for hexavalent chromium to provide information about chromium speciation 
for the BHHRA (without these data, all detected chromium in soil would be considered 
the more toxic hexavalent form).  

 Marine Sediment Sampling (MRP Site UXO1 POLB Mitigation Pond): The locations of 
marine sediment samples will be determined in the field based on the finding of 
MEC/MPPEH, munitions debris, the results of the geophysical surveys, and field 
observations of potential sediment impacts during intrusive investigations for MEC at 
the POLB Mitigation Pond. Because of the history of munitions disposal prior to 
construction of the POLB Mitigation Pond, the depth of the pond, and the behavior of 
potentially exposed ecological receptors (benthic and epi-benthic organisms), all 
sediment samples are expected to be collected from surface (0 to 0.5 foot bgs) or near-
surface (0.5 to 1.0 foot bgs) sediment. For planning purposes, 20 sediment samples have 
been assumed based on site history and the results of previous investigations. However, 
the actual total number of samples will vary based on the finding of MEC/MPPEH in 
the POLB Mitigation Pond.  

Incremental sampling will not be conducted because of the uncertainty regarding 
historical disposal operations and the difficulty of establishing one or more decision 
units to develop a statistical basis for incremental sampling. Instead, discrete sediment 
samples will be collected at each location. Using this approach, analytical results will 
provide a conservative (worst-case) assessment of the nature and extent of MC 
contamination in sediment at MRP Site UXO1.  

Sediment samples will be analyzed for total organic carbon, perchlorate, explosives, and 
CCR Title 22 metals, strontium, tin, and mercury. The samples will not be analyzed for 
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hexavalent chromium because the BHHRA assumptions for hexavalent chromium in 
soil do not apply to marine sediment. 

 Marine Surface Water Sampling (MRP Site UXO1 POLB Mitigation Pond): The need 
for surface water samples to characterize potential MC in the POLB Mitigation Pond will 
be determined based on the finding of MEC and/or MPPEH in the permanently 
inundated portion of the pond. The pond is connected to Anaheim Bay through a series 
of channels and is tidally influenced. Surface water is being sampled because wildlife 
may be exposed to contaminants in the POLB mitigation pond. People are not exposed 
to surface water because it is saline or to shallow groundwater because it is brackish. 
Neither saline nor brackish water in this area is used for drinking water and ecological 
receptors cannot access groundwater. 

 Approximately 10 surface water samples representing both high- and low-tide 
conditions at five geographically distributed locations within the pond will be collected 
(five high tide and five low tide). Because there are no data to characterize background 
concentrations of metals in marine surface water for the site, six samples will be 
collected from background locations (three high tide and three low tide).  

Surface water samples will be analyzed for perchlorate, explosives, total and dissolved 
CCR Title 22 metals, strontium, tin, and mercury. Dissolved metals analyses are needed 
for comparison to marine surface water screening levels that are derived from ecological 
exposure to dissolved forms of the metals. Total metals analyses are needed to evaluate 
overall concentrations of metals in surface water. The samples will not be analyzed for 
hexavalent chromium because the BHHRA assumptions for hexavalent chromium in 
soil do not apply to marine surface water.  



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 5-1 

5.0 Project Tasks 

The project tasks for the RI are summarized in this section. Details about implementation of 
each task are provided in the supporting documents, which are included as appendices to 
this RI Work Plan.  

5.1 Explosives Safety Submission 
An ESS has been prepared in accordance with NOSSA Instruction 8020.15D, Enclosure 3. 
The ESS was coordinated with the installation explosives safety officer and Public Works 
Planning Department and submitted to NOSSA for endorsement to the DDESB for approval 
prior to the start of fieldwork. The approved ESS is provided in Appendix C. 

5.2 Biological Avoidance and Minimization 
A Biological Avoidance and Minimization Plan has been developed (Appendix C of the RI 
Work Plan). The plan includes information regarding natural resources in and around the 
project areas that could potentially be impacted by the fieldwork. The plan also describes 
what the fieldwork activities are, how each activity could affect special status species, and 
what actions will be taken to minimize impacts to special status species. 

Fieldwork at the three MRP sites will be conducted between September and February to 
avoid the breeding season for the following potential ground nesting species: mourning 
dove (Zenaida macroura), horned lark (Eremophila alpestris), killdeer (Charadrius vociferous), 
and burrowing owl (Athene cunicularia). The breeding season for these ground-nesting 
species is generally between March and September. In addition, the green sea turtle, which 
has been seen in the POLB Mitigation Pond, is generally thought to avoid the area during 
cool winter temperatures. KCH will coordinate with NAVWPNSTA Seal Beach for a 
biological monitor to inspect the pond for sea turtles and other marine mammals prior to the 
beginning of each phase of work.  

Field practices will be implemented in such a way to avoid impacts to these species and 
other ecological receptors on the NAVWPNSTA Seal Beach. General practices will include 
minimizing brush clearance and off-road vehicle, aquatic equipment, and foot traffic access 
routes. In areas where wildlife activity is observed, equipment will not be staged, samples 
will not be collected, and equipment will not be decontaminated.  

As a portion of the fieldwork will be conducted inside the Seal Beach NWR, the project team 
will contact the United States Fish and Wildlife Service Refuge Manager in advance and 
coordinate the fieldwork inside the refuge. 

Additional information regarding biological avoidance and minimization measures is 
provided in Appendix C.  
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5.3 Field Activities 
The RI field activities will consist of biological monitoring, surface MEC and MPPEH 
clearance followed by vegetation removal, location surveys, DGM, intrusive investigation of 
DGM anomalies, MEC and MPPEH management and destruction, sampling, and 
management of investigation-derived waste. These activities are described in the following 
sections.  

5.3.1 Site Preparation 
All required field personnel, equipment, and materials will be mobilized to the 
NAVWPNSTA Seal Beach MRP Sites. Onsite personnel will review the MEC QAPP, RI 
Work Plan, GIWP, and other relevant planning documents. Appropriate site-specific 
training, including health and safety review for site activities, geophysical survey training, 
and MEC awareness training, will be verified or performed. Minimum training 
requirements are listed in QAPP Worksheet #8. Additionally, a morning safety meeting will 
be conducted each day to review the tasks to be performed that day and any potential 
hazards present.  

A NAVWPNSTA Seal Beach dig permit for intrusive activities (for investigation of 
subsurface anomalies) will be submitted to NAVFAC Southwest no less than 7 days prior to 
initiating fieldwork. KCH will conduct ground-penetrating radar surveys at least 2 days 
before any intrusive activities to check for underground utilities near MRP Sites UXO1, 
UXO6, and AOC2. Known underground utilities will be clearly marked using a system of 
flagging on the ground. 

The planned field activities will be conducted adjacent to or within areas that could be 
habitat for four federally listed species and one candidate species known to occur at 
NAVWPNSTA Seal Beach. These include three federally endangered species and one 
federally threatened species. The Ridgway’s rail (federally endangered species) and western 
snowy plover (federally threatened species) are potentially present year-round at 
NAVWPNSTA Seal Beach. The California least tern (federally endangered species) is a 
migrant that is present during the spring and summer for breeding, and the mountain 
plover (federal candidate for listing) is a migrant present in the winter. The green sea turtle 
is also listed as federally endangered. The specific measures established for MRP Sites 
UXO1, UXO6, and AOC2 to minimize or eliminate potential impacts to these species are 
included in the Biological Avoidance and Minimization Plan (Appendix C of the RI Work 
Plan). A project personnel environmental training program will be attended by all project 
personnel prior to any project activity. The training shall include a brief review of state and 
federal listed species and other sensitive species/resources that may exist in the 
investigation area. The training will include the life history of each species, field 
identification, habitat requirements, locations of sensitive biological resources, limits of the 
investigation area, and the legal status and Endangered Species Act protection of each 
species. KCH will coordinate with NAVWPNSTA Seal Beach biologist for a biological 
monitor to inspect the POLB Mitigation Pond for sea turtles and other marine mammals 
prior to the beginning of each phase of work.  
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The Field Team Leader (FTL) will ensure that onsite communications (such as mobile 
phones and two-way radios) have been established among team members. The FTL will also 
ensure that NAVWPNSTA Seal Beach has been notified of site activities, to ensure that 
proper emergency response is in place. Prior to the start of work, a hazard briefing will be 
provided by the installation explosives safety officer or designee. All hand-held radios, 
communication equipment, and geophysical survey equipment will be approved by Seal 
Beach Explosives Safety personnel. Explosives Safety will provide radio frequency warning 
labels for all approved radio frequency transmitting devices, and equipment will be tested 
for proper operation before use. All communication and geophysical instrument operators 
shall receive DTSC Office of Human and Ecological Risk (HERO) training in accordance 
with the base Safety Office policy for HERO restrictions. 

All equipment will be inspected upon arrival at the site, will be tested for functionality, and 
will be repaired or replaced as necessary to ensure quality performance. Equipment 
inspections will also be performed daily throughout the project to verify proper 
functionality and prevent any damage. UXO personnel will establish an equipment check 
area for analog geophysical instruments to be used during site activities. Good 
housekeeping procedures will be followed to reduce the risk of equipment damage. Other 
equipment and requirements are outlined in the SSHP, to be included as Appendix F in the 
RI Work Plan.  

A California-registered and licensed professional land surveyor (PLS) in good standing with 
the state will establish location control (for example, temporary benchmarks) onsite for use 
throughout the field activities in accordance with the subcontract agreement. Horizontal 
survey control work will comply with Third Order, Class II (1:5,000) or better, as outlined in 
the Federal Geographic Data Committee (FGDC) Geospatial Positioning Accuracy 
Standards, Part 4: Standards for Architecture, Engineering, Construction (A/E/C), and 
Facility Management (FGDC, 2015). If GPS is used, the relative horizontal accuracy will 
meet a horizontal accuracy tolerance of 0.03-feet at 95 percent confidence level per the 
testing methodology identified in the FGDC Geospatial Positioning Accuracy Standards, 
Part 3: National Standard for Spatial Data Accuracy. Vertical control will be Third Order 
Class II or better, as outlined in the FGDC Geospatial Positioning Accuracy Standards, 
Part 4.  

A site-specific grid system will be established for each investigation area, consisting of 
individual grids measuring 100-feet by 100-feet (30-meters by 30-meters). The corners of the 
grids will be physically marked by the PLS prior to the start of DGM. Stakes will be placed 
without metal markers (rebar, nails, and hubs) and will not protrude more than 1 foot 
(0.3 meter) above the ground surface. The southwest corner stake for each grid will be 
labeled with the grid identification (ID), along with the Eastings and Northings in the 
project-specific coordinate system and units (North American Datum 1983 Continental 
United States, California State Plane Zone 3, United States survey, in feet). 

Up to three temporary benchmarks will be established at the site (but not within the DGM 
investigation areas) by the PLS in the project coordinate system. The coordinates and 
elevations of these benchmarks will be provided to the DGM field crew prior to 
mobilization. In addition, the PLS will stake out the investigation area boundary, and locate 
QC seeds buried prior to the start of DGM.  



5.0 PROJECT TASKS 

5-4 KCH-2622-0078-0026 

UXO personnel will implement anomaly avoidance measures to prevent unintentional 
contact with potential MEC/MPPEH during land surveying, vegetation clearance, and 
DGM. UXO personnel will also bury the blind seeds. The PLS will record the locations of 
these blind seeds. 

5.3.2 Anomaly Avoidance Procedures  
Anomaly avoidance techniques will be implemented by an UXO escort to avoid any 
potential surface or subsurface MEC or MPPEH during vegetation clearance, biological 
monitoring, surveying, and sample collection. The UXO technician will conduct a 
reconnaissance of the approach route to the work areas and locate clear paths for the 
vegetation removal and sampling teams. The UXO technician will clear a work site for 
sampling with a magnetometer and clearly mark the boundaries. The area will be large 
enough to provide a work area for the sampling team. If a pre-selected area indicates 
magnetic anomalies, a new sampling site will be chosen. 

Analog geophysical instruments planned for use by UXO personnel during MEC or MPPEH 
avoidance procedures will include a Schonstedt GA-52/Cx gradiometer and/or White’s 
XLT all-metals detector (or equivalent models). MEC and MPPEH avoidance will be 
conducted during vegetation clearance and in advance of placement of surveyor stakes and 
QC seeds. 

5.3.3 Detector-Aided Visual Surface Clearance 
A detector-aided visual surface clearance will be performed by UXO personnel in the DGM 
survey areas at the terrestrial portions of MRP Sites UXO1 (Primer Salvage Yard and 
exposed areas of the shoreline and three islands at the POLB Mitigation Pond), UXO6, and 
AOC2. The surface clearance at MRP Site UXO6 will include the approximate 29-acre area in 
the eastern portion of the MRP that may be leased for agriculture. For all areas, non-
munitions-related debris that is 2 inches by 2 inches (5 centimeters by 5 centimeters) in size 
or greater that protrudes, or is visible from the top of ground (soil) surface, will be removed 
as part of the surface metal removal clearance. Recovered MEC/MPPEH will be identified, 
classified, reported, and disposed of in accordance with the ESS. 

5.3.4 Vegetation Clearance 
Prior to the geophysical survey, vegetation clearing will be performed to facilitate site 
access. Vegetation clearance will be conducted on an as-needed basis and limited to cutting 
of brush, vines, small trees, and tree limbs (smaller than 3 inches in diameter) that would 
directly impede the movement of the detection equipment and investigation personnel. 
Cuttings will be removed from the DGM survey areas to minimize potential slip, trip, and 
fall hazards. Vegetation clearance will be performed using hand-carried tools by personnel 
trained in their proper orientation. No ground disturbance will occur during vegetation 
removal.  

5.3.5 Digital Geophysical Mapping 
After site-setup activities have been completed and the PLS work has undergone QC, DGM 
will be performed at the site.  

Within the terrestrial areas of MRP Sites UXO1, UXO6, and AOC2, DGM will consist of 
surveying with the EM61-MK2 using a person-portable or towed-array DGM configuration. 
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One hundred percent of the terrestrial portions of MRP Sites UXO1 (including the portion of 
the POLB Mitigation Pond shoreline and small islands exposed during low tide) and AOC2 
will be surveyed. However, a statistical approach to DGM will be used at MRP Site UXO6 
because MEC/MPPEH may be widely dispersed in the subsurface. This approach will 
consist of 100 percent DGM survey coverage at 26 randomly-selected 100-foot by 100-foot 
(30-meter by 30-meter) grids selected within the boundaries of MRP Site UXO6. Completion 
of 26 100-foot by 100-foot grid cells represents approximately 3 percent of the 180-acre MRP 
Site UXO6. The statistical approach was developed using the Visual Sample Plan Target of 
Interest Estimation/Comparison (PNNL/Battelle, 2014) module to calculate that if no 
MEC/MPPEH is found at the 26 grid cells, there is a 95 percent confidence that the true rate 
of MEC/MPPEH at this site ranges from 0 to no more than 0.5 per acre.  

Within the aquatic portions of the POLB Mitigation Pond, SSS and bathymetry surveys will 
be conducted to identify possible obstructions below the water level that might inhibit the 
path of the underwater DGM platform. These obstructions will be noted to adjust the path 
of the platform during DGM surveys. Afterwards, DGM surveys will be conducted at 
accessible areas of the POLB Mitigation Pond using a Geonics EM61-Flex3 as an underwater 
towed array tethered to a small watercraft.  

All DGM will be performed in accordance with this MEC QAPP, the GIWP, and DGM 
SOPs. Additional information regarding the performance of DGM is provided in 
Worksheet #26 of the MEC QAPP (Appendix A). 

5.3.6 Anomaly Selection and Sampling Procedures 
After the DGM results have undergone final QC, KCH will use the Visual Sample Plan 
(PNNL/Battelle, 2014) to evaluate the distribution of EM61-MK2 targets for the presence of 
relative elevated anomaly density areas (EADAs). From this evaluation, the number of 
anomaly populations will be determined. If no EADA is identified, then the EM61-MK2 
anomalies will constitute one anomaly population. If one EADA is identified, then the 
anomalies will constitute two populations (the EADA and the dispersed area), and so forth.  

KCH will perform statistical sampling of anomaly populations for MRP Sites UXO1 and 
AOC2 using the estimating a proportion method of the Visual Sample Plan (PNNL/Battelle, 
2014), described in Worksheet #17 of the MEC QAPP. This method will be used to 
determine the number of anomalies that would be required for intrusive investigation in 
each population in order to characterize the proportion of MEC/non-MEC to a 95 percent 
confidence level and within a 5 percent margin of error. Anomalies within each population 
will subsequently be randomly selected for inclusion on the dig lists.  

The sampling approach employed for MRP Site UXO6 (100 percent DGM coverage at 
26 randomly selected grid cells) requires that all DGM anomalies be investigated so that the 
findings may be extrapolated to the uninvestigated grid cells of the site. Therefore, the 
Estimating a Proportion method will not be used to plan intrusive investigations at MRP 
Site UXO6. 

The same anomaly selection and sampling procedures will be followed separately for the 
Flex3 aquatic portion of POLB Mitigation Pond. The aquatic anomalies will be represented 
as a separate population.  
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5.3.7 Anomaly Reacquisition 
Anomalies selected for intrusive investigation in terrestrial areas will be reacquired in the 
field by the PLS. Anomalies selected for intrusive investigation in the aquatic portions of the 
POLB Mitigation Pond will be reacquired by the reacquisition team assisted by the PLS and 
the UXO dive team.  

KCH will provide a list of targets, which will include the anomaly unique ID, coordinates 
(Eastings and Northings), and geophysical response amplitude. At terrestrial locations, 
anomalies will be reacquired by placing a vinyl-stem pin flag within 1 foot of the selected 
target locations as an added safety measure. For aquatic areas, a polyvinyl chloride (PVC) 
post or small buoy attached to a small 2-3 lb. weight will be placed at the anomaly location. 
The anomaly unique ID will be written on the flag/post/buoy. A daily QC check of the 
positional equipment used during reacquisition will be performed utilizing the temporary 
benchmarks previously established by the PLS. 

5.3.8 Terrestrial Anomaly Intrusive Investigations 
Intrusive investigations by the MEC support subcontractor will be performed at the 
terrestrial anomaly locations flagged by the PLS. Refinement of anomaly locations will be 
performed using the EM61 and using handheld geophysical instruments. Subsurface 
anomalies will be investigated until the source of the anomaly is resolved. It is assumed that 
digging will be able to be accomplished using hand tools such as shovels, spades, or 
trowels, and that the source of the anomalies will be within the upper 2 feet of the 
subsurface. If a deep excavation is required, earthmoving machinery may be used to remove 
overburden to within 12 inches of the anomaly but will not directly remove, expose, or 
disturb the anomaly.  

Once the item is exposed for inspection, the UXO technicians will determine whether the 
item is MEC or MPPEH. If the item is MEC or MDEH, a positive identification will be 
documented and confirmed by the UXO Technician III. MDEH will be treated as MEC. The 
senior unexploded ordnance supervisor (SUXOS) will coordinate disposition of the item in 
accordance with the approved NAVWPNSTA Seal Beach MRP Sites UXO1, UXO6, and 
AOC2 ESS (RI Work Plan, Appendix C). Material documented as safe (MDAS) will be 
collected and segregated to prevent comingling. Following the removal of the anomaly, the 
area will be rechecked with the analog detector (White’s XLT or equivalent) to make sure 
that no metal remains. The excavation will be backfilled and the surface returned to the 
condition in which it was found. Specific intrusive investigation procedures are provided in 
Worksheet #17 of the MEC QAPP.  

5.3.9 Aquatic Intrusive Anomaly Investigations 
The following section describes anomaly investigations to be conducted at the aquatic 
portion of the POLB Mitigation Pond. Watercraft, towed survey array equipment, dive team 
support pontoons, and any other support vessels will be launched from the south-southeast 
bank of the POLB Mitigation Pond, where the gradient of the shoreline is less steep than 
surrounding areas. Launching, survey, and investigation operations will be conducted in a 
manner to minimize impacts to vegetation and potential wildlife along the banks and 
shoreline of the POLB Mitigation Pond. An inspection for green sea turtles and mammals in 
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the POLB Mitigation Pond will be conducted by a qualified biologist prior to each phase of 
work. 

Subsurface anomalies along the shoreline and in shallow water of the POLB Mitigation 
Pond (less than 3 feet) will be investigated by the UXO dive team using the process of 
manual excavation described for terrestrial anomaly intrusive investigations.  

For anomalies in the POLB Mitigation Pond that are too far from the shoreline or in deep 
water, the KCH UXO-qualified dive team will perform anomaly investigations. The 
reacquisition team may use a small vessel for guiding the investigation team, and a separate 
tethered pontoon may be used as a staging area for the UXO dive team and inspection and 
metal detection of sediment and debris brought to the surface.  

For aquatic anomalies, UXO technicians will reacquire the target locations utilizing RTK 
GPS and buoys attached to a small 2-3 lb. weight  for anomalies in the deeper water, long 
stakes, or PVC pipe to mark the locations by applying a predetermined offset. A small 2-3 
lb. weight or the PVC pipe will be gently lowered to the pond bottom to avoid suspension 
of sediment. Anomaly reacquisition will be performed by wading in from shallow water 
areas, or from a support vessel in the deeper areas. A down-hole or underwater 
magnetometer will be used for anomaly avoidance when working from a boat in deeper 
water. At its deepest location, the pond is expected to be 8 feet deep at high tide.  

UXO divers, using an underwater metal detector, will reacquire anomaly locations and 
conduct a 6-foot-diameter circle search based on instructions from the reacquisition team. 
Once the location of a metallic anomaly has been confirmed, the diver will carefully 
excavate it using small hand tools if necessary. The UXO diver will communicate 
observations to the SUXOS and unexploded ordnance safety officer (UXOSO) using either 
hard-wire or wireless surface-to-diver communications or via a surface-supplied, hard-wire 
communication umbilical operation.  

Although the all-metals detector technological limit for a 20-mm projectile is approximately 
9 inches, anomaly excavations will be performed up to 1 foot below the floor of the pond, 
which is the practical limit of excavation with no/minimal unintentional contact with any 
MEC/MPPEH present. 

If the source of an anomaly is found to be deeper than 1 foot, the anomaly identifier and 
location will be recorded as having a source deeper than 1 foot beneath the seafloor that was 
not characterized or removed. 

Excavations will be performed to the extent possible to facilitate removal of the anomaly, to 
approximately 1 foot below the floor of the pond, though will cease if the size/depth of the 
excavation or the possibility of unnecessary disturbance of the item results in an unsafe 
situation for the divers. Once the location of a metallic anomaly has been confirmed, the 
diver will carefully inspect the source of the anomaly. If MEC or MPPEH cannot be 
inspected completely because of water turbidity, the item will be blown in place.  

Some items or features may require that their locations be recorded so that they may be 
reacquired later. When that situation occurs, the UXO divers will record the position with 
the use of a hand-held underwater GPS unit such as Navimate or similar, which is attached 
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to a transmitter hung on the boat or a buoy. Wood or PVC stakes, posts, or buoys may also 
be used to mark locations.  

All diving operations will be conducted in conformance with the Dive Safety Plan and the 
APP-SSHP developed for the NAVWPNSTA Seal Beach MRP Site UXO1, POLB Mitigation 
Pond (Appendix F of the RI Work Plan). SOPs for dive operations are incorporated into the 
Dive Safety Plan.  

5.3.10 MEC/MPPEH Management and Destruction  
This section summarizes MEC/MPPEH management and destruction activities, including 
segregation, accountability, and recording, as well as MEC, MDEH, and MPPEH eligible for 
onsite disposition and MDAS management. Detailed descriptions of these operations are 
included in Worksheet #17 of the MEC QAPP (Appendix A), ESS (Appendix C), and 
Explosives Management Plan (Appendix G). 

5.3.10.1 Segregation, Accountability, and Recording  
All anomalies will be considered to be MEC/MPPEH until visual inspection confirms 
identification. A systematic approach will be used for collecting, inspecting, and segregating 
MEC, MDEH, and MPPEH eligible for onsite disposition via open detonation, from MDAS 
items recovered from the site. This approach is designed so that materials undergo a 
continual inspection and evaluation process from the time they are excavated until they are 
removed from the site.  

The segregation procedures begin when the item is first discovered by the UXO technician 
and continue through identification, management, and disposal of the item. Separate 
records will be prepared and maintained for each individual work transect and compiled at 
the end of the operation. 

5.3.10.2 MEC Management 
MEC will be visually inspected by the SUXOS and UXOSO at the location where the MEC 
item is encountered and be classified for disposal/management according to the procedures 
described in in Worksheet #17 of the MEC QAPP (Appendix A), ESS (Appendix C), and 
Explosives Management Plan (Appendix G).  

Recovered MEC that is unsafe to move will be blown in place in accordance with 
Sections 6.3 and 6.4 of the NAVWPNSTA Seal Beach MRP Sites UXO1, UXO6, and AOC2 
ESS. Recovered MEC classified as safe to move will be transferred to a Bureau of Alcohol, 
Tobacco, Firearms, and Explosives Type 2 portable magazine, which will be staged near the 
southeast corner of MRP Site UXO1. The MEC/MPPEH will be stored until sufficient items 
are available for consolidated open detonation destruction disposal, or consolidated open 
detonation disposal following the completion of all MEC investigation operations.   

For the POLB Mitigation Pond aquatic investigation area, safe-to-move items will be 
brought ashore by one of the tethered craft or the support boat to a designated offloading 
point at the shoreline. Safe-to-move MEC will be transferred to the sited portable magazine 
for storage until open detonation disposal operations can be conducted.  

All MEC destruction operations will be conducted in accordance with EOD Bulletin 60A 1-
1-31 (Navy, 1997), NAVSEA OP 5, Volume I (NAVSEA, 2014), and NAVSEA SW060-AA-
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MMA-010, Volumes I and II (NAVSEA, 2008). After demolition operations, the area will be 
policed and recovered MPPEH will be managed in accordance with the requirements 
described in the following paragraphs. In addition, soil samples will be collected to evaluate 
if contaminants were released to soil during destruction operations.  

5.3.10.3 MPPEH Management  
MPPEH will be collected at a designated location within the work area. All MPPEH will be 
assessed and its explosives safety status determined and documented in accordance with 
NAVSEA OP 5 (NAVSEA, 2014) and Section 6.4 of the NAVWPNSTA Seal Beach MRP Sites 
UXO1, UXO6, and AOC2 ESS (RI Work Plan, Appendix C) before transfer within the DoD 
or release from DoD control. Before release to the public, MPPEH will be documented by 
authorized and technically qualified personnel as MDAS after a 100 percent inspection and 
an independent 100 percent re-inspection by two separate individuals to assess whether it is 
safe from an explosives safety perspective. MPPEH determined by the SUXOS to present an 
explosive hazard will be managed and destroyed as MEC.  

MDAS will be accumulated onsite in a secure container pending offsite recycling. The 
MDAS container will have permanent markings; it will be kept closed and secured. Once an 
MDAS container has reached capacity, or the project has reached a point where it will likely 
no longer encounter MEC/MPPEH, the daily certifications of contents of the container may 
be consolidated onto one DD Form 1348-1, with the container number and the same dual 
signatures as were on the individual daily certificates.  

General refuse will be disposed of as solid waste. Non-munitions scrap and general refuse 
will be stored in a separate container from the MDAS and identified as non-munitions 
recyclable or non-recyclable debris. 

5.3.10.4 MDAS Management  
All recovered items determined to be MDAS will be secured and managed to prevent 
transfer or release prior to being fully documented as free of explosive hazards, as specified 
in NAVSEA OP 5, Volume 1 (NAVSEA, 2014). Lockable containers (such as 55-gallon 
drums) clearly marked as to their contents, will be used to accumulate, store, and maintain 
positive control of MDAS.  

The UXOSO and UXOQCS will conduct random sampling of all MDAS to make sure that no 
MEC/MDEH items were comingled with MDAS. Once a container is filled with MDAS, it is 
closed and sealed until it is received at the final destination. MDAS will be certified by 
visual means by a 100 percent inspection by one fully qualified UXO technician III or higher, 
followed by an independent 100 percent re-inspection by a second fully qualified UXO 
Technician III or higher.  

Inspected and certified MDAS will be transferred offsite to an authorized recycling facility. 
The total weight of MDAS will be documented during certification and verified upon 
receipt by the receiving facility.  

5.3.11 Sample Collection 
Sample collection procedures for each medium are detailed in Worksheet #17 of the MC 
SAP (Appendix B) and summarized in the following sections. 
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5.3.11.1 Soil  
The locations of soil samples will be determined in the field based on the finding of 
MEC/MPPEH, munitions debris, the results of the geophysical surveys, and field 
observations of potential soil impacts during intrusive investigations for MEC. Depending 
on the depth and extent of observed or potential impact, samples to identify and 
characterize potential releases may be collected from the surface (0 to 0.5 foot bgs), near-
surface (0.5 to 1.0 foot bgs), and subsurface (greater than 1 foot bgs) intervals. Samples to 
evaluate the vertical extent of potential releases will also be collected from visually 
unimpacted soil approximately 0.5 foot beneath the impacted interval. Hand tools will be 
used to collect the samples. Anomaly avoidance procedures will be observed during all 
sampling activities.  

The soil samples will be analyzed for perchlorate, explosives, and CCR Title 22 metals, 
strontium, tin, and mercury. Soil samples will also be analyzed for hexavalent chromium to 
provide information about chromium speciation for the BHHRA.  

5.3.11.2 Marine Sediment Sampling 
The locations of marine sediment samples will be determined in the field based on the 
finding of MEC/MPPEH, munitions debris, the results of the geophysical surveys, and field 
observations of potential sediment impacts during intrusive investigations for MEC at the 
POLB Mitigation Pond. Because of the history of munitions disposal prior to construction of 
the POLB Mitigation Pond, the depth of the pond, and the behavior of potentially exposed 
ecological receptors (benthic and epi-benthic organisms), all sediment samples are expected 
to be collected from surface (0 to 0.5 foot bgs) or near-surface (0.5 to 1.0 foot bgs). Hand tools 
will be used to collect the samples. Anomaly avoidance procedures will be observed during 
all sampling activities. 

Sediment samples will be analyzed for total organic carbon, perchlorate, explosives, and 
CCR Title 22 metals, strontium, tin, and mercury. The samples will not be analyzed for 
hexavalent chromium, because the BHHRA assumptions for hexavalent chromium in soil 
do not apply to marine sediment. 

5.3.11.3 Marine Surface Water Sampling  
The need for surface water samples to characterize potential MC in the POLB Mitigation 
Pond will be determined based on the finding of MEC and MPPEH in the permanently 
inundated portion of the pond. The pond is connected to Anaheim Bay through a series of 
channels and is tidally influenced. Approximately 10 surface water samples representing 
both high- and low-tide conditions at five geographically distributed locations within the 
pond will be collected (five high tide and five low tide). Because there are no data to 
characterize background concentrations of metals in marine surface water for the site, six 
samples will be collected from background locations (three high tide and three low tide).  

Surface water samples will be analyzed for perchlorate, explosives, and total and dissolved 
CCR Title 22 metals, strontium, tin, and mercury. Dissolved metals analyses are needed for 
comparison to marine surface water screening levels that are derived from ecological 
exposure to dissolved forms of the metals. Total metals analyses are needed to evaluate 
overall concentrations of metals in surface water. The samples will not be analyzed for 
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hexavalent chromium, because the BHHRA assumptions for hexavalent chromium in soil 
do not apply to marine surface water.  

5.3.12 Investigation-Derived Waste Management 
Waste generated during RI field activities will consist of soil sample spoils from sampling 
activities, personal protective equipment, and rinse water from equipment decontamination. 
The Environmental Protection Plan-Investigation Derived Waste Management Plan is 
provided in Appendix E. 

5.4 Analytical Data Validation and Evaluation 
Data validation will be conducted by an independent contractor in accordance with 
Environmental Work Instruction No. 1 Data Validation Guidelines for Chemical Analysis of 
Environmental Samples (NAVFAC SW, 2001) and updates from USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic Superfund Data Review (USEPA, 2010) 
and USEPA Contract Laboratory Program National Functional Guidelines for Superfund 
Organic Methods Data Review (USEPA, 2008a). Additional details regarding data validation 
are provided in Appendix B. 

5.5 MEC Hazard Assessment 
Available historical operations information and MEC site characterization data from the 
MMRP PSI (Malcolm Pirnie, 2008), the MMRP SI (Chadux Tt, 2011) and this RI will be used 
to develop a baseline MEC HA for MRP UXO1, UXO6 and AOC2 in accordance with the 
October 2008 Interim Munitions and Explosives of Concern Hazard Assessment Guidance 
(USEPA, 2008b). The baseline MEC HA supports the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) risk assessment process and was 
developed to define potential exposure risk from the types of MEC known or suspected to 
be at each area. In addition, an updated MEC HA will be developed for each site to evaluate 
potential explosive safety risk under specified future land uses. If future land uses other 
than what is specified in the updated MEC HA occur, explosive safety risks should be 
re-evaluated to incorporate additional information specific to these future land uses.  

5.6 Human Health Risk Assessment 
A BHHRA will be conducted to evaluate if past releases of chemicals to site soil, sediment, 
or surface water have current or potential adverse effects on human health. Additional soil, 
sediment, and surface water data will be collected during the RI activities to characterize the 
nature and extent of contaminants detected during earlier investigations more thoroughly.  

5.6.1 Selection of the Dataset and COPCs 
This subsection presents an overview of the data evaluation process to be used to select the 
COPCs to be evaluated in the BHHRA. The objective of the data evaluation is to consider 
the usability of the data for the risk evaluations and to develop a list of COPCs for MRP 
Sites UXO1, UXO6, and AOC2. The dataset for the human health risk assessment (HHRA) 
will include appropriate historical data (i.e., background soil results), data collected during 
SI field activities (Chadux Tt, 2011), and data collected during the planned RI field activities. 
Analytical results from soil, sediment, and surface water samples will be compiled in a 



5.0 PROJECT TASKS 

5-12 KCH-2622-0078-0026 

database and evaluated for usability in the risk assessment following the Guidance for Data 
Usability in Risk Assessments (USEPA, 1992) and according to the Risk Assessment Guidance for 
Superfund (RAGS), Volume 1 Part A (USEPA, 1991a). Data passing the data usability review 
will be considered for the risk assessments. Estimated values will be used at the reported 
concentration when conducting the statistical evaluations in the risk assessment. Data 
rejected during the data validation stage will not be evaluated further.  

COPCs for each medium will initially be selected from analytes with at least one detected 
value and passing the data usability review. Inorganic essential nutrients (calcium, 
magnesium, potassium, and sodium) will not be included as COPCs. The selected COPCs 
will be evaluated in the exposure assessments. Cancer risks and noncancer hazards will be 
estimated for all chemicals identified as COPCs. In accordance with current California 
Department of Toxic Substances Control (DTSC; 2011) guidelines, soil data from 0 to 0.5 foot 
bgs will be used to evaluate surface soil exposure and data from deeper intervals (to 10 feet 
bgs) will be used to evaluate subsurface soil exposure. Sediment data from 0 to 0.5 foot bgs 
and 0.5 to 1 foot bgs will be used to evaluate potential sediment exposure (deeper sediment 
samples will not be collected) and all surface water data will be used to evaluate potential 
surface water exposure. 

Two types of risk will be evaluated: 

 Total Risk: Total risk represents risks and hazards associated with exposure to all 
detected chemicals at the site (i.e., all COPCs), except essential human nutrients.  

 Site-Related Risk: Site-related risk represents risks and hazards associated with the site. 
Site-related risk will be calculated from total risk, but will exclude risks and hazards 
associated with chemicals present at or below naturally occurring background 
concentrations. Site concentrations for metals will be statistically compared available 
background concentrations for NAVWPNSTA Seal Beach as reported in the Stationwide 
Background Study, Phase II, Naval Weapons Station Seal Beach, Seal Beach California 
(NAVFAC SW, 1997). A combination of parametric or nonparametric two-sample tests 
(e.g., t-Test for independent samples, Wilcoxon Rank Sum test, or Quantile test) will be 
used to compare site with background concentrations when the site and background 
data are sufficient for these tests. Otherwise, simple threshold comparisons will be used. 
Metals that are detected in the site dataset but that are not detected or not analyzed in 
the background dataset will be considered greater than background. 

5.6.2 Human Health Risk Assessment Process  
The purpose of the HHRA is to determine the likelihood that exposure to chemicals in 
environmental media at MRP Site UXO1, UXO6, and AOC2 could pose a threat to human 
health. Selected COPCs selected for each medium will be evaluated in the exposure 
assessment.  

The HHRA will be conducted as required by the Navy’s MRP and in accordance with the 
guidelines set forth by Navy guidance (Navy, 2008); USEPA HHRA Guidelines 
(USEPA, 1989, 1991a and b, 2004, and 2009); and other guidance, literature, or site-specific 
information as appropriate.  
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5.6.2.1 Exposure Assessment 
The exposure assessment portion of the HHRA will identify potential receptor populations, 
the media to which they may be exposed, routes of exposure, and estimates of exposure. 
Potential receptors will be identified based on current and future land use at MRP Sites 
UXO1, UXO6, and AOC2 with special consideration given to subpopulations that may be 
particularly sensitive to certain chemicals or have greater exposures. Receptors selected for 
the HHRA include the following: 

 Current and future commercial/industrial workers (NAVWPNSTA personnel) 
 Hypothetical future residents 

Rationale for the selection of potentially exposed populations is based on both current and 
proposed future uses of MRP Sites UXO1, UXO6, and AOC2. Although future residential 
land use of these sites is not anticipated, this scenario is included to determine whether land 
use restrictions may be needed. If risk estimates under unrestricted land use assumptions 
were found to be acceptable, no land use controls would be deemed necessary. In addition, 
although a construction worker exposure scenario is also possible in the future at MRP Sites 
UXO1, UXO6, and AOC2, this scenario will not be evaluated in detail because of a lack of 
applicable risk-based concentrations. Potential risks for the future construction worker will 
therefore be assessed qualitatively. 

The potential sources of the chemical releases, along with the previous discussion of 
possible receptors, form the foundation for the development of a CSM. The CSMs for MC 
exposure at MRP Sites UXO1, UXO6, and AOC2 are presented as Figures 4-2, 4-4, and 4-6, 
respectively. These CSMs illustrate the exposure pathways to receptors potentially exposed 
to soil, sediment, and surface water at MRP Sites UXO1, UXO6, and AOC2.  

In summary, the following exposure pathways that will be quantitatively evaluated include 
the following:  

 Commercial/industrial (NAVWPNSTA personnel). Current and future commercial/ 
industrial exposure routes (for NAVWPNSTA personnel or future commercial/ 
industrial workers) include incidental soil and sediment ingestion; dermal contact with 
soil, sediment, and surface water; and inhalation of dust and vapors in ambient air. 

 Hypothetical future residential. Hypothetical future residential exposure routes 
potentially include incidental soil and sediment ingestion; dermal contact with soil, 
sediment, and surface water; and inhalation of dust and vapors in ambient air. 

These pathways will be evaluated for surface soil, subsurface soil, sediment, and surface 
water. Exposure to surface soil and sediment for the future scenarios assumes that minimal 
surface intrusion occurs during future site use and development (i.e., site soils and sediment 
remain relatively undisturbed compared with current conditions, and that disturbance of 
soils and sediment is limited to the 0 to 2-foot depth interval). Exposure to subsurface soil 
for the future scenarios assumes that future use of the site involves intrusive development 
and excavation of site soil during site grading and construction, thereby mixing soils 
throughout the soil columns (down to 10 feet bgs) and making deeper soils available at the 
surface for contact. 
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5.6.2.2 Exposure Point Concentrations  
As the next step in the exposure assessment, exposure point concentrations (EPCs) will be 
calculated for exposure media. EPCs represent chemical concentrations in environmental 
media that a person could potentially contact across an exposure area. The EPC is a 
purposefully conservative estimate of chemicals in media and is used to calculate chronic 
daily intake (CDI) of chemicals. The EPCs for aggregate risk estimation are calculated by 
using the best statistical estimate of an upper bound on the average exposure 
concentrations, in accordance with USEPA guidance for statistical analysis of monitoring 
data (USEPA, 2002). The 95 percent upper confidence limit (UCL) on the mean 
concentration is considered by this guidance as a conservative upper bound estimate that is 
not likely to underestimate the mean concentration and most likely overestimates that 
concentration. EPCs will be calculated for each detected constituent using the USEPA 
statistical program ProUCL, Version 4.1.00 (USEPA, 2011a). This procedure identifies the 
statistical distribution type (i.e., normal, lognormal, or nonparametric) for each constituent 
within the defined exposure area and computes the corresponding 95 percent UCL for the 
identified distribution type. 

The amount of chemical that is taken into a person’s body following exposure is referred to 
as CDI1. CDI is expressed in units of milligrams of chemical per kilogram of body weight 
per day. CDI depends on the concentration of chemicals in media at the point of human 
contact (i.e., the EPC) and exposure assumptions specific to the receptor population, 
including frequency and duration of exposure, body weight, and contact rate. Default 
exposure assumptions will be used as appropriate. Formulas used to calculate CDIs would 
follow USEPA RAGS (USEPA, 1989) for each exposure pathway. 

5.6.2.3 Toxicity Assessment 
The purpose of the toxicity assessment is to evaluate the potential for COPCs to cause 
adverse effects in exposed populations. The toxicity assessment addresses both cancer risks 
and non-cancer health effects. The toxicity values are representative of a dose-response 
relationship applicable to receptor populations and are reported as the cancer slope factor 
(CSF) or the inhalation unit risk for carcinogenic chemicals and reference dose (RfD) or 
reference concentration for non-carcinogenic chemicals. 

Toxicity values (CSF and RfD) to be used in the HHRA will be obtained from the following 
sources (in this order of preference): 

 The Integrated Risk Information System (IRIS) database, available through the USEPA 
Environmental Criteria and Assessments Office in Cincinnati, Ohio. IRIS, prepared and 
maintained by USEPA, is an electronic database containing health risk and USEPA 
regulatory information on specific chemicals (USEPA, 2011b).  

 USEPA Provisional Peer-Reviewed Toxicity Values, provided by the Office of Research 
and Development/National Center for Environmental Assessment/Superfund Health 
Risk Technical Support Center, which develops these values on a chemical-specific basis 
when requested under the USEPA Superfund program. Provisional Peer-Reviewed 

                                                      
1 In the case of the inhalation route of exposure, chronic exposure will be expressed in terms of air concentrations rather than 
CDI. 
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Toxicity Values were obtained from USEPA Regional Screening Level tables 
(USEPA, 2011c). 

 Other toxicity values, such as those from the Health Effects Assessment Summary Tables 
(HEAST), provided by the USEPA Office of Solid Waste and Emergency Response 
(USEPA, 1997a). HEAST is a compilation of toxicity values published in various 
health-effects documents issued by USEPA. 

The toxicity values used in the HHRA will follow the previously listed hierarchy. For some 
chemicals without toxicity factors, a surrogate toxicity factor for a structurally similar 
chemical (when available) will be used.  

5.6.2.4 Risk Characterization 
The final step in the risk assessment—the risk characterization step—will combine CDI and 
toxicity values to calculate the potential for carcinogenic risk and non-cancer health effects. 
Carcinogenic risks and non-cancer health effects will both be quantified. 

The risk estimate for potential carcinogenic effects is an individual excess cancer risk. This 
represents the probability that an individual could have an increased risk of cancer above 
the background risk. An incremental risk of 1 × 10-6 means that each individual has a 1 in 1 
million probability that their risk of incurring cancer over their lifetime will increase above 
the baseline or normal cancer rate. Estimates of cumulative excess cancer risk will be 
calculated as the summed products of the CSF and the CDI for each chemical and exposure 
pathway. 

Non-cancer health effects are expressed as hazard index (HI) values, which are the sum of 
the hazard quotients (HQs) for individual chemicals and exposure pathways. HQs will be 
calculated as the chemical-specific CDI to the RfD. Where found appropriate, noncancerous 
HQs will be added together for chemicals that affect the same target organs to calculate a 
target organ HI. 

Potential risks from lead concentrations will be evaluated using methods different from 
those conventionally used for other carcinogens and non-carcinogens. Risks resulting from 
the uptake of lead are evaluated using available USEPA models. For resident children, the 
model calculates blood lead levels from exposure to soil lead concentrations in addition to 
other routes. A blood lead level of 10 micrograms per deciliter of blood is considered a level 
of concern that triggers intervention to reduce exposure.  

For the purposes of the RI, the potential for unacceptable human health risk will be 
identified by using the following risk thresholds:  

 In interpreting estimates of excess lifetime cancer risks, USEPA, under the Superfund 
program, generally considers action to be warranted when the multi-chemical aggregate 
cancer risk for all exposure routes within a specific exposure scenario exceeds 1 × 10-4. 
Action generally is not required for risks falling within 1 × 10-6 and 1 × 10-4; however, 
this is judged on a case-by-case basis (USEPA, 1991a). 

 Under both USEPA and state guidance, an unacceptable non-cancer hazard exists if the 
multi-chemical aggregate non-cancer hazard for all exposure routes within a specific 
exposure scenario exceeds a target non-cancer HI of 1. 
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 If lead concentrations in environmental media result in a predicted blood-lead level of 
10 micrograms per deciliter in greater than 5 percent of the potentially exposed 
population, lead is present at unacceptable levels. 

5.6.2.5 Identification of Primary Risk Contributors  
A COPC will be identified as a primary risk contributor if the COPC-specific risk exceeds 
the DTSC point of departure for cancer risks of 1E-06 or the COPC-specific HI exceeds the 
USEPA noncancer threshold level of 1. The risk-screening will include further evaluation of 
contaminants identified as a primary risk contributor to assess whether the presence of 
these contaminants could be attributed to non-Navy-related conditions, such as background 
concentrations, anomalous sampling procedures or laboratory results, or historical 
detections that are no longer present. Those that are attributed to non-Navy-related 
conditions will not be retained as COPCs for further evaluation. Those that are attributed to 
Navy site use-related conditions will be considered COPCs for further evaluation under the 
CERCLA process.  

5.7 Ecological Risk Assessment 
The ecological risk assessment (ERA) is to be conducted in phases as recommended by 
Navy policy for conducting ERAs (Navy, 1999 and 2003) and will be consistent with USEPA 
guidance (USEPA, 1997b, 1998, and 1999) for conducting ERAs. Each phase is more detailed 
and focused than the preceding phase, and data from one phase are used to determine 
whether further studies are needed to meet the objectives of the assessment. Each phase is 
briefly described as follows: 

 Tier 1 SLERA. The Tier 1 SLERA represents Steps 1 and 2 of the Navy policy 
(Navy, 1999 and 2003). It is analogous to Steps 1 and 2 of the Superfund guidance 
(USEPA, 1997b). The Tier 1 SLERA employs existing data and conservative assumptions 
regarding contaminant exposure to develop a screening-level problem formulation 
ecological conceptual model, exposure evaluation, toxicity evaluation, and risk 
calculations. 

 Tier 2 Baseline ERA (BERA). The Tier 2 BERA consists of several steps designed to 
refine exposure and risk estimates in a scientifically defensible manner. Steps may 
include use of less conservative exposure assumptions (Step 3a) or collection and 
evaluation of additional data (Steps 3b through 7).  

 Tier 3 Evaluation of Remedial Alternatives. Tier 3 is initiated when the results of the 
Tier 2 BERA indicate that site-related chemicals of ecological concern pose unacceptable 
risks to one or more assessment endpoints. Remedial alternatives, including a no action 
alternative, are developed and evaluated with the goal of reducing ecological risks to an 
acceptable level. A preferred remedy is selected based on effectiveness in reducing risks, 
potential ecological impacts related to the remedy, and residual risks. The preferred 
remedy will also be selected to balance both human health and ecological concerns.  

At the conclusion of each phase (or tier), a risk management decision is made regarding site 
status. The decision criteria include the following three possible outcomes: 

 The MRP site(s) do not pose an unacceptable risk, and no further action is warranted. 
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 The MRP site(s) pose a potentially unacceptable risk that requires additional evaluation 
through a Tier 2 BERA. 

 The MRP site(s) pose a potentially unacceptable risk, and accelerated site remediation is 
warranted. The evaluation of remedial alternatives is completed in a Tier 3 evaluation. 

The ERA for MRP Site UXO1, UXO6, and AOC2 associated with the RI will only include a 
Tier 1 SLERA but may also include Step 3a of the Tier 2 BERA (refinement of conservative 
exposure assumptions). Analyte/receptor pairs that show potential risks in the Tier 1 
SLERA may be carried forward and evaluated in the Tier 2 assessment (BERA, Step 3a). 

The scope of the Tier 1 ERA/Tier 2 ERA will include the following general steps:  

 Identification of potential habitats, ecological receptors, exposure pathways, and 
contaminants of potential ecological concern (COPECs) for each environmental medium 

 Selection of assessment endpoints and measures  

 Characterization of potential ecological exposures 

 Development of ecological screening values 

 Evaluation of potential ecological risks 

 Identification of chemicals of ecological concern for further evaluation, if any 

 Recommendation for no further action, additional evaluation, or remediation according 
to the receptors and exposures evaluated 

The SLERA for MRP Sites UXO1, UXO6, and AOC2 will be conducted under the following 
assumptions and constraints, which are typical for the current state-of-practice: 

 All evaluation of current exposures is derived from existing conditions. 

 Future land use is assumed to remain the same as current use. 

 The media of potential concern are soil, sediment, and surface water. 

 Current chemical concentrations in the source media are present at a steady state and 
will not change over time.  

 Chemicals not detected or analyzed are not present or evaluated. 

 Each chemical is as bioavailable as the chemical on which the toxicity information is 
based when used for estimating direct exposure. 

 Bioaccumulation of chemicals is estimated using bioaccumulation factors or food chain 
multipliers available from literature or by using current techniques in regression 
modeling. 

 Toxicological information used represents information currently available from 
literature and database searches. 

 Home ranges of representative receptors are considered for terrestrial exposures in the 
Tier 2 evaluation. 
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5.8 GIS and Data Management 
The Data Management Plan (DMP) provides the guidelines for collecting site information 
during the RI and subsequent uploading to the existing Naval Installation Restoration 
Information System (NIRIS) in the Naval electronic data deliverable format. KCH will 
update and manage the project geographic information system (GIS) in NIRIS or, if needed, 
will export the NIRIS data using a local computer running ESRI’s ArcGIS or ArcInfo 
software. The site information uploaded to NIRIS will reference the existing coordinate 
system for NAVWPNSTA Seal Beach.  

During field investigations, a variety of environmental information will be collected to 
support data analysis, reporting, and presentation. In order to maintain QA/QC and to 
comply with current regulatory requirements, a complete audit trail of the information flow 
will be established. Each step in the data management process (data collection, storage, and 
analysis) will be planned, executed, and documented. The DMP provides the processes and 
guidelines for tracking anomalies, intrusive investigation results, and MC sample 
information, as well as procedures for data storage, access, delivery, and reporting. 
Geologic, biologic, and spatial data generated during the investigation are also covered by 
the DMP. Additionally, the DMP addresses the management of historical data. The 
following key data management objectives are identified: 

 Provide data users with tools that allow simple and rapid access to stored data of 
various types 

 Provide methods of data entry and data loading with known accuracy and efficiency 

 Apply well-documented data validation modifications to the electronic database 

 Manage sample data using a unique sample identifier 

 Establish a sample inventory of new data collected and provide methods of sample 
inventory reconciliation 

 Store and provide sample-specific attributes, including location identifier, sample type, 
sample media, depth, date, and target study area 

 Provide reporting and delivery formats from a single database source to support data 
analysis, site characterization, risk assessment, modeling, and spatial analysis 

 Provide the ability to electronically compare results to project-specific reference or 
screening criteria 

 Identify needs for incorporating historical data and establish a database of this 
information when possible; otherwise, establish a historical data inventory that 
identifies and catalogs historical data not suited for database entry 

To facilitate information utilization and decision making, a set of guidelines and 
specifications is presented for personnel qualifications, elements of the data management 
system (DMS), and activities related to data management. The specifications for data 
management activities in the following sections are provided in order for compatibility with 
the Navy program goals and requirements. These specifications include the routines, 
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processes, and guidelines for management of sample and field data tracking, storage, access, 
and delivery, and reporting of MEC/MPPEH, chemical analytical, geologic, biologic, and 
spatial data generated during the RI and reporting.  

5.8.1 New Data Management 
For new data being generated as part of field and laboratory operations, the DMP revolves 
around nine overlapping phases of activity. 

1. Project Planning and Setup: A project team kickoff teleconference was conducted on 
April 8, 2014 to review the general scope of work for this RI Work Plan, including 
discussion of RI sampling rationale, project deliverables, schedule, and specifications.  

2. Detector-aided Visual Survey Data Collection and Tracking: Field efforts will be 
completed in conformance with the information detailed in the ESS (Appendix C) and 
the MEC QAPP (Appendix A). MPPEH recovered during the detector-aided visual 
surveys will be logged and recorded in KCH’s Munitions Response Site Information 
Management System (MRSIMS). Field devices will be set up for use with MRSIMS and 
will include, but not be limited to, information such as field personnel names, site 
conditions, weather conditions, etc.  

3. DGM Data Collection and Tracking: Field information will be logged and recorded 
using MRSIMS. Tablets will be set up with forms-based menus for each DGM field team 
to use with MRSIMS. The forms will include site ID, Survey Area ID (such as grid, grid 
block, or transects), field team leader name, field team members’ names, date of data 
collection, geophysical instrument used, positioning method used, instrument serial 
numbers, geophysical data file names, data collection rate (if applicable), line numbers, 
weather conditions, terrain conditions, cultural conditions, associated QC data file 
names, lessons learned, and miscellaneous field notes 

4. Intrusive Investigation Data Collection and Tracking: Intrusive investigations will be 
performed at the locations flagged by the PLS. Information will be recorded as to the 
nature of the anomaly (e.g., MPPEH, metal scrap, cultural debris, geologic materials, or 
no contact). For MEC/MDEH (and as available for MPPEH eligible for disposition), 
information collected will include: unique item ID number (also to be incorporated in 
photographs of the item), location, depth to the item, orientation, type and 
nomenclature, filler, type of fuze, date and time found, team or individual who found 
the MEC or MDEH item, date item disposed (date when the MEC or MDEH item was 
disposed), and any noteworthy comments.  

5. Sample Collection and Tracking: Field efforts are carried out according to information 
detailed in the project instructions and the SAP. Sample information and field 
measurements are collected and cataloged for loading into the project database. 
Laboratory Login reports are received from laboratories, entered into the sample 
tracking log, and compared to information from the project instructions to track the 
completeness and timeliness of sample handling and processing.  

6. Laboratory Analysis and Reporting: Analyses are performed in accordance with the 
SAP. Hardcopy and electronic data deliverables (EDDs) are delivered to the data 
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management team in the agreed-upon format. Laboratory electronic data are checked for 
completeness and consistency with hardcopy data reports. 

7. Data Validation and Reporting: Validation or review of laboratory data is performed in 
accordance with the SAP. Hardcopy data reports and EDDs are delivered to the data 
management team in the agreed-upon format. Validated electronic data are checked for 
completeness and consistency with hardcopy data reports. 

8. Project Data Loading and Storage: Data from all phases of the data collection and 
analysis process are stored in the KCH Comprehensive Long-Term Environmental 
Action – Navy (CLEAN) IV project database. Following data loading, reports are 
generated and reviewed to verify that data were loaded correctly. Updates or 
corrections are made to the data as necessary. The hardcopy data reports and EDDs are 
cataloged and sent for archiving, as appropriate. The documentation generated during 
the project is filed into the appropriate project-specific field books for data management 
use and other project-related tasks.  

9. Reporting and Delivery of Results: Data are queried for use in one or more exterior 
applications for generating geographic data maps, summary statistics, data tables, and 
other reports. 

5.8.2 Historical Data Management 
There have been a number of previous studies and investigations conducted at 
NAVWPNSTA Seal Beach. Managing historical data from these studies is complicated by 
the fact that the agencies and contractors performing these studies have used various data 
sampling, analysis, and management procedures. The variety of historical data sources and 
formats, including ecological reports, field data, and analytical data, must be addressed. 
However, if it can be verified that historical data sources were uploaded to NIRIS 
completely and accurately, the data can be accessed and used.  

To manage historical data in a manner that addresses the variety of sources and formats, 
along with concerns regarding data validation, the following procedures will be 
implemented: 

 All source data received from the remedial project manager or their designated assistant 
will be logged and saved to project electronic files. Electronic data received to support 
data from approved documents on original data collection forms, logs, or laboratory 
reporting sheets will undergo a limited check against accompanying written reports to 
verify their accuracy. 

 If only hardcopy files exist for desired results, these files will be used to perform manual 
entry of the data into electronic format files, following 100 percent review for the manual 
data entry. Any discrepancies found for each entered record will be reviewed and 
corrected. 

 When electronic data gaps occur, the project data manager will make the dataset as 
complete as possible by consulting the appropriate approved documents or completed 
field and laboratory hardcopy data reports, through direct communication with the 
appropriate contractor or laboratory staff, or through communication with the Project 
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Geophysicist or Project Chemist. To the greatest possible extent, data will not be entered 
without a reliable source. 

After data cleanup has been completed by the project data manager, the data will be 
reviewed by the Project Geophysicist or Project Chemist using all available information. If 
this process finds no errors, the data will be loaded into the KCH CLEAN IV project 
database. 

5.8.3 Data Management Team Members 
The project data management team will work together to properly execute the data 
management process. The team model presented here is based on a Task Order Manager 
(TOM) supported directly by key technology staff. The functional responsibilities of the 
team are described in the following paragraphs. The responsibilities are identified by titles, 
not necessarily by individual staff positions. 

The TOM will be responsible for preparing the work plan, schedule, and milestones, and for 
coordinating efforts with the client. The TOM may or may not have adequate skills to guide 
the data management aspects of the project. Although the TOM must be willing to accept 
guidance from the technology leaders, they do not need to possess the technology skills as a 
background. The TOM, Project Geophysicist, or Project Chemist will be responsible for 
maintaining data quality and will perform data QA/QC at various times during the data 
management process. 

The Project Data Manager will have overall responsibility for the design, operation, and 
maintenance of the project data. The Project Data Manager will be responsible for the 
implementation and evaluation of SOPs in order to maintain the integrity of the database 
system. The Project Data Manager will work with the Project Geophysicist or Project 
Chemist to oversee contracted geophysical, analytical, and data validation services, verify 
that analytical data are complete and consistent, enter field data results into the KCH 
CLEAN IV project database, and assist in resolving data ambiguities. Additional duties 
include loading data and maintaining regulatory criteria into the KCH CLEAN IV project 
database. These data include laboratory EDDs and field data results. The Project Data 
Manager will work with the Project Chemist and Program Data Quality Manager so that the 
data are loaded successfully following established program standards and procedures. 

The Field Team Leader (FTL) will help prepare the work plan and is responsible for its 
implementation in the field. The FTL will assign staff members to sampling teams; assign 
responsibilities to team members; prepare for and coordinate sampling activities; oversee 
the collection, recording, and documentation of the field data; and verify that the chain-of-
custody form is completed correctly. 

The Project Chemist will prepare the statements of work for the laboratory and data 
validation subcontracts, verify that the hardcopy data reports and EDDs were provided in 
accordance with the contract, assist the Project Data Manager in communicating with 
laboratories and data validators as needed, and assist the Project Data Manager in 
interpreting analytical results. 

The Project Geophysicist is responsible for kicking off the field investigation, making sure 
geophysical operations are conducted in accordance with the GIWP and project work plan, 
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and QC of the recorded data. The Project Geophysicist will prepare investigation reports 
and will serve as the subject matter expert for the KCH project team. 

5.8.4 Database Management and Administration 
Database management and administration will be coordinated and conducted by the KCH 
CLEAN IV Data Administrator. The data management team will focus its efforts on 
providing rapid data loading, entry, and retrieval, while promoting data integrity through 
various standardized procedures. Database administration, at the minimum, will consist of 
the following: 

 Coordinating technical support and services with the software vendor 

 Allocating system storage for the database 

 Adding, altering, and deleting users, roles, and privileges 

 Upgrading database software as necessary 

 Maintaining an approved list of valid values for data consistency 

 Maintaining redundancy control so that each data record is unique and consistent with 
conventions 

In addition to electronic tools, all required paper documentation, including hardcopies of 
laboratory reports, field notebooks, and chain-of-custody forms, will be matched to EDD 
files, logged, and filed in project paper files. 

5.8.5 GIS Integration 
To the greatest degree possible, spatial coordinate data will be captured and associated with 
field sampling events. This will be done to facilitate the creation of spatial data maps of the 
sampling activities and results, which will be rendered using GIS software tools. Various 
data management tools used in the DMS process will provide a means of storing geospatial 
coordinate data. 

GIS integration will allow the project team to couple results information with geospatially 
correct images of bodies of water, topography, building and transportation infrastructure, 
and other types of analytical maps. More detailed information on the requirements and 
specifications for GIS can be found in the project documentation for that activity. 

5.8.6 Reporting and Submittals  
The KCH CLEAN IV project database will be the analytical data source for all reports 
presented to the Navy program. Data for the reports will be extracted and aggregated using 
standard software tools.  

Internally developed table formatting macros and/or desktop reporting databases will 
present the results in a variety of preformatted tabular reports. 

5.8.7 Database Management System 
The following sections identify the required project database tools and their relationships to 
each other in the DMS. In addition, they discuss the procedures that maintain data integrity 
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and security through standardized tasks, data verification through valid values and 
redundancy control, security and controlled access to the stored data, and file backup. 

5.8.7.1 KCH CLEAN IV Database Requirements 
The KCH CLEAN IV project database consists of a relational database system that stores 
information in a series of data tables. Relational database systems are designed so that each 
piece of information is stored only once, or normalized. Data tables are related (linked) so 
that duplication of fields in multiple tables is avoided and consistent nomenclature is 
enforced between related sets of data. This architecture ensures relatively high-quality data 
and information integrity, saves storage space on the data server, and speeds up 
manipulation of data in large data files. 

The DMS provides features to enhance data management, including the following: 

 Tools preloaded with drop-down menus and valid values to limit data entry errors 

 Built-in QA/QC routines and sufficient database architecture to protect against data 
redundancy and errors 

 Routines that electronically compare results to project-specific reference or screening 
criteria 

 A project repository database that securely stores all historical and current project data 

 Standard but flexible reporting and delivery formats from a single database source 

5.8.7.2 Tools for Data Management System Requirements 
This section describes tools that historically have been used to fulfill project database 
requirements. They may be available for use and may be substituted with relevant processes 
or tools that achieve the same end. The software tools described below for data integrity, 
security and access, and file backup are internally developed applications that provide a 
fully integrated solution for complying with the previously listed requirements.  

Data Integrity  

Valid Values and Referential Integrity 
Applications and tools throughout the DMS will use the same reference tables when 
applying reference attributes to project data. Such reference data include the names of site 
objects and sampling locations, sampling matrix and method categories, detection limits, 
analyte names, and other information as needed. The use of these reference tables is critical 
for maintaining the completeness and accuracy of datasets and for determining how 
datasets are grouped and categorized. 

All data must be loaded and stored in such a manner that relationships between categories 
of data are enforced. For example, all sampling records must be associated with a valid site 
object (such as a soil sampling location). The KCH CLEAN IV project database and all 
collection, analysis, and reporting tools used in the DMS are designed to enforce, for any 
project data record entered, entries in fields that refer to other types of data, as required by 
the overall data model. 
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Note that the DMS has numerous features that reduce or eliminate manual data entry and 
manipulation. Automation generally promotes the integrity of data by eliminating the need 
for manual data entry and related errors. These features include lookup lists on data entry 
forms so that the values of key reference information and standardized QA/QC routines for 
laboratory and validated data can be easily referenced. 

Electronic Data Deliverable Requirements 
Laboratories and data validators will be provided with the KCH-specific EDD format, along 
with comprehensive reference and lookup tables detailing the most current valid values to 
be entered into all EDDs submitted. Laboratories and validators may submit requests for the 
addition of new valid values if values have not been established previously.  

Security and Access  
The KCH CLEAN IV project database implements controlled access to data through 
password-protected user accounts. The KCH CLEAN IV Database Administrator will 
maintain the accounts with controlled access to read, write, and modify. The GIS team can 
access the KCH CLEAN IV project database, with read-only access, using established 
querying tools. 

The NIRIS database is hosted and maintained by the Naval Information Technology 
Council. Access is strictly controlled and granted on a case-by-case basis. Once access is 
granted, NIRIS can only be accessed through querying tools.  

File Backup  
All internal electronic files that will reside on servers must be automatically backed up 
nightly. Earthsoft, the DMS vendor, backs up the data and information stored in the KCH 
CLEAN IV database nightly with an export file. This allows the ability to recover all data 
and the database structure in event of media failure.  

5.8.8 Phases of Data Management 
The data flow from the planning stage to the KCH CLEAN IV project database follows nine 
phases. The following sections describe how data are managed and what the responsibilities 
of team members are for each phase.  

5.8.8.1 Project Planning and Setup 
An initial kickoff teleconference was conducted on April 8, 2014 to review project scope, 
roles, instructions site access, and sample logistics.  

The Project Geophysicist will be responsible for kicking off the field investigation, making 
sure geophysical operations are conducted in accordance with the GIWP and project work 
plan, and QC of the recorded data.  

The Project Chemist will be responsible for coordinating with the laboratory to discuss the 
sampling schedule, required turnaround times, bottle orders, sample labels, and other 
information as needed. 

5.8.8.2 Detector-aided Visual Survey Data Collection and Tracking  
Subcontractor UXO personnel will conduct detector-aided visual surface clearance in both 
the terrestrial and aquatic portions of the MRP sites. 
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The SUXOS will be responsible for ensuring the detector-aided visual survey data collection 
is completed in conformance with the requirements of the ESS.  

The UXOQCS is responsible for conducting QC inspections during the detector-aided visual 
surveys to ensure compliance with established procedures; and direct and approve 
corrective actions to ensure the work complies with contractual requirements, maintaining 
project QC files, and executing the three-phased QC process. 

5.8.8.3 DGM Data Collection and Tracking 
The terrestrial DGM surveys, including collection, processing, interpretation of results, and 
generation of anomaly lists, may be performed by KCH or by a DGM subcontractor. The 
subtidal SSS and bathymetry surveys and DGM at the POLB Mitigation Pond will be 
completed by a DGM subcontractor. Data collection will be performed using MRSIMS.  

The Senior Geophysicist will be responsible for providing overall technical and geophysical 
staff oversight. The Senior Geophysicist is also responsible for conducting a technical review 
of document deliverables and serves as the project Geophysicist-of-Record. 

The Project Geophysicist is responsible for kicking off the field investigation, making sure 
geophysical operations are conducted in accordance with the GIWP and project work plan, 
and QC of the recorded data. 

The Geophysical Data Processor is responsible for processing DGM data, managing data 
throughout the project, identifying and selecting anomalies, and preparing data delivery 
packages.  

5.8.8.4 Intrusive Investigation Data Collection and Tracking 
Subcontractor UXO personnel will conduct intrusive investigation of geophysical anomalies 
in the terrestrial portions of the MRP sites. KCH diving personnel will conduct intrusive 
investigations of geophysical anomalies in the aquatic portions of the MRP Sites. 
Subcontractor UXO personnel will also manage MEC and MPPEH.  

The SUXOS will be responsible for ensuring the intrusive investigations, and management 
of MEC and MPPEH, are completed in conformance with the requirements of the ESS.  

The UXOQCS is responsible for conducting QC inspections during intrusive investigations 
to ensure compliance with established procedures; and direct and approve corrective 
actions to ensure the work complies with contractual requirements, maintaining project QC 
files and executing the three-phased QC process. 

5.8.8.5 Sample Collection and Tracking 
Sample control during the sampling phase will be required to ensure the defensibility of the 
analytical data produced. Sample control will be maintained and documented from the 
point of collection through the point of disposal. Sample control will be managed both in the 
field and in the laboratory, and will be documented with field logbooks and chain-of-
custody forms. When custody of a sample is transferred from one party to another, the 
recipient of the sample assumes responsibility for maintaining control of the sample and for 
documenting that control on the chain-of-custody form.  
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Sample Collection  
A copy of each chain-of-custody form will be made by the FTL and forwarded to the Project 
Data Manager at predefined intervals during sampling events. This information will serve 
as notification that samples are being shipped to an offsite laboratory and of the field crew’s 
sampling progress.  

Communication with field and laboratory staff will occur daily during the field event. The 
Project Chemist will resolve issues that arise in the field (such as shortages of sample bottles 
or equipment failure). The laboratory will be informed of the shipment dates and the 
number of coolers or samples being sent. Laboratory Login reports will be reviewed to 
verify that samples were received in good condition (i.e., no breakage, within holding time, 
and within designated temperatures). The Project Chemist will be notified if there were 
problems with shipment.  

Sample and Document Tracking  
A Sample Tracking Log will be generated and updated as samples are collected using chain-
of-custody forms and Laboratory Login reports. The Sample Tracking Log should be 
updated and kept current throughout the data management process. A quality review check 
will be performed on 100 percent of chain-of-custody forms received from the field crew. 
The field crew and/or laboratory will be notified if corrections need to be made on the 
chain-of-custody forms or Laboratory Login reports. Any corrections or modifications made 
will be noted on the chain-of-custody form, which will be initialed and dated by the person 
making the correction. All samples collected will be tracked throughout the data 
management process.  

All documentation acquired during the data management process, including statements of 
work (SOWs), bids, chain-of-custody forms, field notes, Sample Tracking Logs, Laboratory 
Login reports, invoices, and Communication Logs will be compiled throughout the process 
to be stored in the appropriate project folder. 

5.8.8.6 Laboratory Analysis and Reporting 

Sample Analysis  
Upon receipt of samples from the field, the laboratory will check that the chain-of-custody 
forms correctly include all samples submitted in the associated cooler. Each chain-of-
custody form must be signed with the date and time of receipt by the laboratory. Samples 
will be logged into the Laboratory Information Management System using information from 
the chain-of-custody forms and the project instructions (i.e., SAP tables) and assigned to a 
sample delivery group (SDG).  

Samples will be analyzed as specified on the accompanying chain-of-custody forms, the 
SAP, and in the laboratory SOW. Generally, questions or noted inconsistencies identified by 
the laboratory should be addressed directly to the Project Chemist.  

Laboratory Reporting  
The laboratory will attach the signed chain-of-custody form to the final hardcopy data 
deliverable for each SDG to officially relinquish control of the data back to the data 
management team within the specified turnaround time.  
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Laboratory Data QC  
Hardcopy data reports and EDDs for each SDG will be reviewed by the Project Chemist, or 
designee, to verify that they are correct, complete, and acceptable per the contract, SOW, 
and SAP requirements. Data verification will be performed on 100 percent of the data in 
each SDG to verify that the EDD matches the hardcopy data deliverable. All detected errors 
should be resolved with the laboratory.  

Preliminary raw data will be processed through the KCH CLEAN IV data checker, along 
with the generation of a completeness check table. A separate completeness check table will 
be created for each matrix within each SDG. 

5.8.8.7 Data Validation and Reporting 
The data validation subcontractor will be notified in advance of when to expect data and of 
any samples or analyses that should not be validated (for example, geotechnical or 
biological). The hardcopy data reports and associated EDD for each SDG will be mailed or 
emailed to the data validation subcontractor. The Project Chemist will coordinate the return 
of the data package for archiving with the data validation subcontractor.  

Data Validation  
Upon receipt of data, data validation will be performed in accordance with the SAP and any 
other documents required. Generally, questions or noted inconsistencies identified by the 
data validator should be addressed directly to the laboratory, with the Project Chemist 
notified of issues and resolutions identified.  

Validated Data Reporting  
The data validation subcontractor will provide a complete and correct hardcopy and 
electronic version of the data validation report, as well as a validated EDD for each SDG to 
the Project Chemist and Data Manager in the required KCH CLEAN IV EDD format within 
the required turnaround time.  

Validated Data QC  
The validated data will be verified to be correct, complete, and acceptable per the contract, 
SOW, and SAP requirements. A 100 percent data verification will be performed on the 
validated results to verify that the EDD matches the hardcopy data validation report. All 
detected errors should be resolved with the data validation subcontractor. 

5.8.8.8 Project Data Loading and Storage 
Final, validated data will be stored in the KCH CLEAN IV project database. This includes 
other field data acquired with the tools described in the previous sections.  

Data Loading  
Prior to the data being loaded to the KCH CLEAN IV project database, each laboratory and 
data validation EDD will be passed through a KCH CLEAN IV data checker to verify that 
the data values and format meet the DMS requirements. Any errors identified through the 
data checker will be addressed prior to final loading of the project data into the KCH 
CLEAN IV project database. Once all errors are addressed or corrected, the laboratory and 
data validation EDDs will be loaded into the KCH CLEAN IV project database.  
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Quality Assurance/Quality Control  
Once the final, validated data are loaded into the KCH CLEAN IV project database, the 
Project Data Manager will generate electronic tables and provide them to the project team 
for review and QC. These reports will be reviewed to verify that all data were loaded into 
the project database correctly. Updates or corrections to loaded data will be coordinated 
with the Project Data Manager, as necessary. Any changes made to the data by the Project 
Data Manager prior to load, or that will be completed after the load, should be tracked and 
incorporated into the hardcopy and EDD files that are to be archived after project 
completion.  

Storage of Deliverables and Documentation  
After all corrections identified through the data management process have been resolved (if 
any), the final report has been written, and the project has been considered to be complete, 
the EDD and hardcopy data report for each SDG will be archived in the KCH CLEAN IV 
project-specific files.  

For validated data, the Project Chemist will coordinate the effort to provide both the final 
hardcopy data validation reports and laboratory data reports to the KCH Program 
Management Office in San Diego, California, for submittal to the NAVFAC Administrative 
Record with the final report.  

All project-related documentation generated, such as field logbooks, Sample Tracking Logs, 
and chain-of-custody forms, should be filed into the appropriate project files for future 
reference.  

5.8.8.9 Reporting and Delivery of Results 
The DMS provides options for querying different types of data and reports, including raw 
tables, analytical data summary tables, exceedance tables, and regulatory criteria. Specific 
queries or special requests will need to be coordinated with the Project Data Manager.  

The TOM or Document Lead will specify the data needs, requirements, and formatting (for 
example, headers, footers, or other special needs) to be applied to their requests.  

5.9 Review Meetings 
Review meetings will be held after receipt of the interim data packages from the data 
validators and at the discretion of the lead Navy remedial project manager to review and 
discuss the progress, details, findings, and conclusions pertaining to the RI. 

5.10 Reports 
The RI report will be prepared in preliminary draft, draft, and final versions. The reports 
will include text, tables, graphics, and appendices. The following sections will be included 
in the RI report: 

 Introduction. Summary information regarding site description, site history, and the 
contaminant sources, as well as a description of the RI purpose, scope, and objectives.  
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 Previous Investigation Activities. Discussion of previous investigations at MRP Sites 
UXO1, UXO6, and AOC2. 

 Physical and Environmental Setting. Discussion of NAVWPNSTA Seal Beach 
topography, climate, geology, hydrology, ecological and natural resources, cultural 
resources, and demographics. In addition, the past, current, and anticipated land use for 
each MRP site will be discussed. 

 Field Activities. Description of procedures used for each field and data collection 
activity associated with the MEC and MC investigations, Deviations from this RI Work 
Plan, MEC QAPP, MC SAP, or other planning documents will also be summarized in 
the Field Activities section and fully documented in an appendix to the report. 

 Nature and Extent of Contamination. Description of the results of the MEC and MC 
investigations for each MRP site. Section will include maps depicting the results of 
intrusive investigations, tables listing MEC and MPPEH finds, maps showing MC 
sample results, and tables summarizing the analytical data for each MRP site. Detailed 
documentation for the nature and extent of contamination evaluations, including 
geophysical anomaly maps, photographs, analytical data, analytical data validation 
reports, and other documents will be provided in appendices to the report.  

 MEC HA. Summary of the results of the MEC HA for each MRP site. Details concerning 
inputs to the MEC HAs and scoring results for each site will be documented in an 
appendix to the report. 

 Risk Assessments. Summary of the results of the BHHRA and SLERA for each MRP 
site. Details concerning inputs to the risk assessments and calculated risk levels for each 
exposure scenario will be documented in appendices to the report.  

 Updated Conceptual Site Model. The results of the nature and extent of contamination 
evaluations, MEC HAs, BHHRA, and SLERA will be used to update the CSM for each 
MRP site. 

 Conclusions and Recommendations. Conclusions from the RI, and recommendations 
for future actions or no further action.  
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6.0 Project Schedule 

Fieldwork will begin after NOSSA and DDESB approval of the ESS, and Navy and 
regulatory agency approval of this RI Work Plan, MEC QAPP, and MC SAP. The project 
schedule is issued as a separate deliverable by the TOM. The schedule lists each of the major 
field tasks, their anticipated duration, and when MEC investigation and laboratory 
analytical results can be expected (where applicable). Currently, the project is scheduled to 
begin field operations in October 2015 and conclude the fieldwork in February 2016 to avoid 
nesting season for threatened and endangered species. After the field investigations are 
complete and data received and validated, preparation of the preliminary draft version of the 
RI report, including the BHHRA and SLERA, will commence.  

  



6.0 PROJECT SCHEDULE 

6-2 KCH-2622-0078-0026 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 7-1 

7.0 References 

Bakhtar Associates. 1999. Detection and Discrimination of Buried Grenades and Small Arms at 
The Naval Weapons Station [IRP Site 16] Using U.S. Air Force EarthRadar Technology, Final 
Report. 

California Environmental Protection Agency (Cal-EPA) and State Water Resources Control 
Board (SWRCB). 2001. Water Quality Control Plan Ocean Waters of California. 

California Department of Toxic Substances Control (DTSC). 2011. Screening Level Human 
Health Risk Assessments. Office of Human and Ecological Risk (HERO). Human Health Risk 
Assessment (HHRA) Note Number 4. June 9. 

St. George Chadux Corp. and Tetra Tech EM, Inc. (Chadux Tt). 2011. Site Inspection Report for 
Munitions Response Program Sites UXO1, UXO2, UXO6, AOC1 and AOC2.  

Coastal Geotechnical, Inc. 2001. Geotechnical Investigation: Project No. 369.1, 16525 South 
Pacific Avenue, Sunset Beach, CA. Laguna Beach, CA. January 2001. 

Earth Technology Corporation. 1989. Subsurface Soil Investigation, Anaheim Bay Mitigation, 
Case Road, Perimeter Road And Seventh Avenue Site Seal Beach, California. 

Federal Geographic Data Committee (FGDC), 2015. Geospatial Positioning Accuracy 
Standards, Part 4: Standards for Architecture, Engineering, Construction (A/E/C), and 
Facility Management. https://www.fgdc.gov/standards/projects/FGDC-standards-
projects/accuracy/part4. Accessed March 2015. 

Higgins, C.T., and R.H. Chapman. 1984. Geothermal Energy at Long Beach Naval Shipyard and 
Naval station and At Seal Beach Naval Weapons Station, California. Prepared for: California 
Department of Conservation Division of Mines and Geology.  

Institute for Defense Analysis. 2001. Evaluation of EarthRadar UXO Testing at Fort A.P. Hill. 
IDA Document D-2625. September.  

Malcolm Pirnie. 2008. Munitions Response Program Preliminary Site Inspection, Naval Weapons 
Station Seal Beach, Seal Beach, California. December. Draft Final.  

National Oceanic and Atmospheric Administration (NOAA) National Weather Service 
(NWS). 2014. Monthly Climate Normals (1981-2010) for Newport Beach Harbor, California. 
http://www.nws.noaa.gov/climate/xmacis.php?wfo=sgx. Accessed October 2014.  

Naval Energy and Environmental Support Activity (NEESA). 1985. Initial Assessment Study 
of Naval Weapons Station, Seal Beach, California. 

Naval Energy and Environmental Support Activity (NEESA) 1990. Addendum to the 
Preliminary Assessment (Initial Assessment Study), Naval Weapons Station Seal Beach, 
California. 



7.0 REFERENCES 

7-2 KCH-2622-0078-0026 

Naval Facilities Engineering Command, Southwest Division (NAVFAC SW). 1990. Final 
Report – Site Inspection, Naval Weapons Station, Volumes I and II, Seal Beach, California. 
October. 

Naval Facilities Engineering Command, Southwest Division (NAVFAC SW). 1997. 
Stationwide Background Study Phase II, Final, Naval Weapons Station Seal Beach, Seal Beach, 
California. Technical Memorandum. Prepared with Jacobs Engineering Group, Inc. March 14. 

Naval Facilities Engineering Command, Southwest Division (NAVFAC SW). 1998a. 
Installation Restoration Program Final (Revision 1) Operable Unit-4 Site Inspection Report. 
Prepared with CH2M HILL. 

Naval Facilities Engineering Command, Southwest Division (NAVFAC SW). 1998b. Site 
Inspection Report, Final, Weapons Support Facility, Seal Beach Seal Beach, California Installation 
Restoration Program, Operable Unit 5. Prepared with CH2M HILL. 

Naval Facilities Engineering Command, Southwest Division (NAVFAC SW). 1998c. Focused 
Site Inspection Report, Final, Weapons Support Facility, Seal Beach Seal Beach, California 
Installation Restoration Program, Operable Units 4 and 5. Prepared with CH2M HILL. 

Naval Facilities Engineering Command, Southwest Division (NAVFAC SW). 1999. Operable 
Units 4 and 5 Screening Ecological Risk Assessment. Prepared in partnership with CH2M HILL. 

Naval Facilities Engineering Command, Southwest Division (NAVFAC SW). 2001. 
Environmental Work Instruction No. 1 Data Validation Guidelines for Chemical Analysis of 
Environmental Samples. 

Naval Facilities Engineering Command, Southwest Division (NAVFAC SW). 2002. Final 
Report – Focused Site Inspection Phase II, Naval Weapons Station, Seal Beach, California. Prepared 
by CH2M HILL. 

Naval Facilities Engineering Command, Southwest Division (NAVFAC SW). 2005. Tier II 
Ecological Risk Assessment, Site 74, Naval Weapons Station Seal Beach, Seal Beach, Orange County, 
California. Prepared in partnership with CH2M HILL. 

Naval Weapons Station (NAVWPNSTA) Seal Beach. 2007. Environmental Programs 
(Environmental Fact Sheet 1). 
http://www.cnic.navy.mil/regions/cnrsw/installations/nws_seal_beach/om/environmen
tal_support/environmental_cleanup/seal_beach/documents.html. Accessed October 2014.  

Naval Sea Systems Command (NAVSEA), 2008. SW060-AA-MMA-010, Technical Manual, 
Demolition Materials, Volume 1, Revision 8. March 24.  

Naval Sea Systems Command (NAVSEA). 2014. OP-5, Volume 1, Seventh Revision, 
“Ammunition and Explosives Safety Ashore”. May 27.  

Pacific Northwest National Laboratory (PNNL)/Battelle. 2014. Visual Sample Plan, Version 
6.5. http://vsp.pnnl.gov/. December.  

Port of Long Beach (POLB). 1989. October 3, 1989 Minutes: Anaheim Bay Mitigation Project, 
Specification HD-S1670, Construction Conference No. 13. 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 7-3 

Santa Ana River Watershed. Watershed Profile. 2002. Retrieved online at: 
http://www.wrpinfo.scc.ca.gov/watersheds/sa/. Accessed December 2014.  

Saucedo, G.J., G.H. Greene, M.P. Kennedy, S.P. Benzore. 2003. California Geological Survey. 
Geologic Map of the Long Beach 30' X 60' Quadrangle, California. 

Tierra Data Inc. 2014. Final Integrated Natural Resources Management Plan, Naval Weapons 
Station Seal Beach, California. January 17.  

United States Department of Agriculture (USDA) Soil Conservation Service (SCS). 1978. Soil 
Survey of Orange County and Western Part of Riverside County, California. November 10.  

United States Department of the Navy (Navy). 1997. EOD Bulletin 60A 1-1-31. Technical 
Manual. Explosive Ordnance Disposal Procedures, EOD Disposal Procedures. December 31. 

United States Department of the Navy (Navy). 1999. Memorandum: Navy Policy for 
Conducting Ecological Risk Assessments. Chief of Naval Operations. April 5. 

United States Department of the Navy (Navy). 2003. Navy Guidance for Conducting Ecological 
Risk Assessments. Originally published April 5, 1999. Web site version last updated 
February 28, 2003: http://web.ead.anl.gov/ecorisk/process/pdf/index.cfm. 

United States Department of the Navy (Navy). 2008. U.S. Navy Human Health Risk 
Assessment Guidance. Web site version last updated 2008: 
http://www.nmcphc.med.navy.mil/downloads/ep/chapters%201-12.pdf 

United States Environmental Protection Agency (USEPA). 1989. Risk Assessment Guidance for 
Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final (RAGS). 
EPA/540-1-89/002. Office of Solid Waste and Emergency Response. December. 

United States Environmental Protection Agency (USEPA). 1991a. Risk Assessment Guidance 
for Superfund (RAGS), Volume I – Development of Preliminary Remediation Goals (Part B). 
Directive 9285.701A. Office of Solid Waste and Emergency Response, Washington D.C. 

United States Environmental Protection Agency (USEPA). 1991b. Role of the Baseline Risk 
Assessment in Superfund Remedy Selection Decisions. OSWER Directive 9355.0-30. April 22. 

United States Environmental Protection Agency (USEPA). 1992. Guidance for Data Usability 
in Risk Assessment (Part A). Office of Solid Waste and Emergency Response 
(OSWER Directive 9285.7-09A). June 2. 

United States Environmental Protection Agency (USEPA). 1997a. Health Effects Assessment 
Summary Tables (HEAST). Office of Solid Waste and Emergency Response (OSWER). 

United States Environmental Protection Agency (USEPA). 1997b. Ecological Risk Assessment 
Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments. 
Interim Final. EPA/540/R-97/006. OSWER 9285.7-25. June. 

United States Environmental Protection Agency (USEPA). 1998. Final Guidelines for Ecological 
Risk Assessment. Risk Assessment Forum, EPA. Washington D.C. EPA/630/R-95/002F. April. 

United States Environmental Protection Agency (USEPA). 1999. Ecological Risk Assessment 
and Risk Management Principles for Superfund Sites. OSWER Directive 92857.7-28P. October. 



7.0 REFERENCES 

7-4 KCH-2622-0078-0026 

United States Environmental Protection Agency (USEPA). 2001. National Functional 
Guidelines for Inorganic Superfund Data Review. USEPA Contract Laboratory Program. 

United States Environmental Protection Agency (USEPA). 2002. Calculating Upper Confidence 
Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER Directive 9285.6-10. 
Office of Solid Waste and Emergency Response, Washington D.C. December. 

United States Environmental Protection Agency (USEPA). 2004. USEPA Human Health Risk 
Assessment Guidelines. 

United States Environmental Protection Agency (USEPA). 2008a. National Functional 
Guidelines for Superfund Organic Methods Data Review. USEPA Contract Laboratory Program. 

United States Environmental Protection Agency (USEPA). 2008b. Munitions and Explosives of 
Concern Hazard Assessment Methodology. Interim. October.  

United States Environmental Protection Agency (USEPA). 2009. Calculating Upper Confidence 
Limits for Exposure Point Concentrations at Hazardous Waste Sites. Software for Calculating 
Upper Confidence Limits (UCLs) ProUCL Version 4.00.04 [Online]. 

United States Environmental Protection Agency (USEPA). 2011a. Software for Calculating 
Upper Confidence Limits (UCLs) ProUCL Version 4.1,00 [Online] 
http://www.epa.gov/nerlesd1/tsc/form.htm. 

United States Environmental Protection Agency (USEPA). 2011b. Integrated Risk Information 
System. Integrated Risk Information System (IRIS) Database. EPA online database. 
http://www.epa.gov/iriswebp/iris/index.html. 

United States Environmental Protection Agency (USEPA). 2011c. Regional Screening Levels 
(RSLs) for Chemical Contaminants at Superfund Sites. 
http://www.epa.gov/region09/superfund/prg/index.html. May. 

United States Fish and Wildlife Service (USFWS). 2007. Seal Beach National Wildlife Refuge 
Planning, Update 1, March.  

United States Fish and Wildlife Service (USFWS) and United States Department of the Navy 
(Navy), 1990. Endangered Species Management and Protection Plan, Naval Weapons 
Station - Seal Beach and Seal Beach National Wildlife Refuge. Final Environmental Impact 
Statement.  

 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026  

Tables 



 

KCH-2622-0078-0026 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 
  



 

KCH-2622-0078-0026 1 OF 2 

TABLE 3-1 
Sensitive Species Recorded on Naval Weapons Station Seal Beach 
RI Work Plan, NAVWPNSTA Seal Beach, California  

Common Name  Species Name  Status  

Plants 

Coast woolly-heads  Nemacaulis denudata var. denudata  CNPS List 2 

Coulter’s goldfields  Lasthenia glabrata ssp. coulteri  CNPS 1B  

Estuary seablite  Suaeda esteroa  CNPS 1B  

Lewis’s evening primrose  Cammisonia lewisii  CNPS List 3  

Red sand verbena  Abronia maritima  CNPS List 4  

Salt marsh bird’s beak  Cordylanthus maritimus ssp. maritimus  FE (no recent sightings)  

Seaside calandrinia  Calandrinia maritima  CNPS List 4  

Southern tarplant  Hemizonia parryi var. australis  CNPS List 1 

Birds 

Aleutian Canada goose  Branta canadensis leucopareia  FE (delisted), FSC  

Allen’s hummingbird  Selasphorus sasin  FSC  

American white pelican  Pelecanus erythrorhynchos  CSC  

Bank swallow  Riparia riparia  CT  

Bald eagle  Haliaeetus leucocephalus  FE (Delisted)  

Belding’s savannah sparrow  Passerculus sandwichensis beldingi  CE  

Black oystercatcher  Haematopus bachmani  FSC  

Black skimmer  Rynchops niger niger  FSC, CSC  

Black storm-petrel  Oceanodroma melania  CSC  

Black tern  Chlidonias niger surinamensis  FSC, CSC  

Black-vented shearwater  Puffinus opisthomelas  FSC  

Brant  Branta bernicla  CSC  

Brewer’s sparrow  Spizella breweri  FSC  

Burrowing owl  Athene cunicularia hypugea  FSC, CSC  

California brown pelican  Pelicanus occidentalis californicus  FE (delisted) CE (delisted), CFP  

California least tern  Sterna antillarum browni  FE, CE  

Cassin’s auklet  Ptychoramphus aleuticus  FSC, CSC  

Common loon  Gavia immer  FSC, CSC  

Costa’s hummingbird  Calypte costae  FSC  

Golden eagle  Aquila chrysaetos canadensis  CFP  

Large-billed savannah sparrow  Passerculus sandwichensis rostratus  CSC  

Lawrence’s goldfinch  Carduelis lawrencei  FSC  

Ridgway’s rail (formerly light-footed 
clapper rail)  

Rallus obsoletus levipes (formerly Rallus 
longirostris levipes)  

FE, CE  

Loggerhead shrike  Lanius ludovicianus  FSC, CSC  

Long-billed curlew  Numenius americanus  FSC, CSC  

Marbled godwit  Limosa fedoa  FSC  

Mountain plover  Charadrius montanus  FC, CSC  

Northern harrier  Circus cyaneus hudsonius  CSC  

Peregrine falcon  Falco peregrinus anatum  FE (delisted), FSC  

Pink-footed shearwater  Puffinus creatopus  FSC  
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TABLE 3-1 
Sensitive Species Recorded on Naval Weapons Station Seal Beach 
RI Work Plan, NAVWPNSTA Seal Beach, California  

Common Name  Species Name  Status  

Redhead  Aythya americana  CSC  

Red knot  Calidris canutus  FSC  

Sage thrasher  Oreoscoptes montanus  FSC  

Short-billed dowitcher  Limnodromus griseus  FSC  

Short-eared owl  Asio flammeus flammeus  CSC  

Swainson’s hawk  Buteo swainsoni  CT  

Tricolored blackbird  Agelaius tricolor  FSC, CSC  

Vaux’s swift  Chaetura vauxi  CSC  

Western snowy plover  Charadrius alexandrinus nivosus  FT, CSC  

Whimbrel  Numenius phaeopus hudsonicus  FSC  

White-tailed kite  Elanus leucurus  FSC, CFP  

Yellow warbler  Dendroica petechia  FSC, CSC  

Reptiles 

Green sea turtle  Chelonia mydas  FT/FE  

San Diego horned lizard  Phrynosoma coronatum blainvillii  CSC  

Silvery legless lizard  Anniella pulchra pulchra  CSC  

Mammals 

San Diego black-tailed jackrabbit  Lepus californicus bennettii  CSC  

Notes: 
Table modified from the Final Integrated Natural Resources Management Plan, Naval Weapons Station Seal Beach, 
California (Tierra Data, Inc., 2014). 
Status Codes: 
CE = California Endangered  
CFP= California Fully Protected  
CNPS List 1B = Rare or Endangered in California and elsewhere  
CNPS List 2= Rare or Endangered in California but not elsewhere  
CNPS List 3= Plants for which more information is needed - Review list  
CNPS List 4= Plants of limited distribution - Watch list 
CSC = California Species of Concern 
CT = California Threatened 
FC = Federal Candidate for listing  
FE = Federal Endangered  
FSC = Federal Species of Concern  
FT = Federal Threatened  
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TABLE 3-2 
Summary of NAVWPNSTA Seal Beach Formations and Related Aquifer Systems 
RI Work Plan, NAVWPNSTA Seal Beach, California 

Geologic Age (Name) Formation Name Aquifer System Aquifer 

Holocene – Recent alluvium Upper Aquifer Perched to semi-confined water 

Pleistocene Upper Lakewood Exposition-Artesia, Gage 

Lower San Pedro Middle Aquifer Lynwood, Silverado, Sunnyside 

Pliocene Upper Pico Lower Aquifer Sunnyside 

Lower Repetto 

No freshwater aquifer 

Miocene Upper Puente 

Middle Topanga 

Jurassic to 
Cretaceous 

– Schist and granitic 
basement 

Sources: Higgins and Chapman, 1984; NAVFAC SW, 2005 
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TABLE 4-1 
Preliminary Conceptual Site Model for Primer/Salvage Yard, Munitions Response Program Site UXO1  
RI Work Plan, NAVWPNSTA Seal Beach, California  
Size Approximately 48 acres (Figure 2-3). 

Access The Primer/Salvage Yard portion of MRP Site UXO1 is located on NAVWPNSTA Seal 
Beach, which is a fenced and guarded installation. Security Forces personnel are 
responsible for maintaining law and order and for implementing access-control policies and 
procedures. Access to UXO1 from within NAVWPNSTA Seal Beach is controlled by 
vehicular security patrol. About half (24 acres) of Primer/Salvage Yard is fenced and 
secured by a locked gate with signs warning of UXO hazards. The area outside of the 
fenced area is open to personnel.  

Terrain The Primer/Salvage Yard terrain is flat and ranges in elevation from 7 feet asl at its northern 
extent to 4 feet asl at its southern extent.  

Vegetation Non-native annual grasses are present in the area of the Primer/Salvage Yard. Along the 
northern boundary is a dense row of southern willow scrub trees. To the east is a 
nonagricultural area with low sparse grasses and graded agricultural areas.  

Hydrology/Surface 
Water 

Surface water generally flows from the Primer/Salvage Yard southwest toward the POLB 
Mitigation Pond and then through channels in the Seal Beach NWR to Anaheim Bay and the 
Pacific Ocean.  

Geology/Hydrogeology The Primer/Salvage Yard is underlain by debris fill consisting of grayish-brown fine-to 
medium-grained silty sand with metal and wood debris. Beneath the debris fill layer is native 
material of Holocene and late Pleistocene age and consists of mostly poorly to moderately 
consolidated and poorly sorted silty sand and clay.  
Depth to groundwater in the shallow aquifer underlying the installation typically ranges less 
than 5 feet bgs to 20 feet bgs and can be tidally influenced. Direction of groundwater flow in 
the shallow aquifer is generally to the northeast and varies seasonally. Shallow groundwater 
near MRP Site UXO1 is predominantly brackish to saline and is not used for drinking water 
(NEESA, 1985; NAVFAC SW, 1998c; NAVFAC SW, 1999). 

Current Use The Primer/Salvage Yard is currently not in use. The adjacent surrounding land is both 
unused nonagricultural and used agricultural land. Agricultural land use occurs to the north 
and east of the Primer/Salvage Yard. 

Historical Use The Primer/Salvage Yard was used for ordnance storage related to rocket and projectile 
segregation (such as segregating 20-mm projectiles from 40-mm projectiles), inspection, 
and repackaging, and bomb and rocket overhaul (e.g., 2.75- and 7.2-inch rockets). The 
Primer/Salvage Yard received thousands of cleaned projectile casings and damaged 
ammunition, along with non-ordnance materials, such as lumber, batteries, wings, telemetry, 
circuitry, and other types of scrap. Munitions may have been unofficially buried in the area 
now covered by the asphalt pavement of the Primer/Salvage Yard. Active operations 
ceased at the Primer/Salvage Yard area in the late 1990s. Scrap metal storage operation at 
the Primer/Salvage Yard was terminated in the early 2000s.  

Future Land Use Potential future land uses within the Primer/Salvage Yard area include storage and unused 
land. In addition, agriculture is a potential future land use if the MEC hazard is eliminated.  

Primary Source/Release 
Mechanisms 

Surface disposal of munitions and related materials. 

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and/or related materials.  

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH 

Target Munitions Bomblets (BLU-36 fragments and M-40 shell halves), cartridge casings (105-mm, 75-mm, 
40-mm, and 20-mm), fuzes, CADs, primers, flash tubes, partially opened 81-mm mortar 
shipping containers, and small arms ammunition (including 30-caliber M-1 Garand, 50-
caliber, 7.62-mm, and 5.56-mm cartridge casings). During excavation of the POLB 
Mitigation Pond, it was reported that 3-inch rounds were observed falling out of trucks. 
Density of MEC at UXO1 is anticipated to be high (greater than 40 items per acre) within the 
Primer/Salvage Yard.  

Depth of Penetration Penetration from munitions use within the Primer/Salvage Yard area is not expected, and 
the maximum depth of munitions would be related to burial.  
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TABLE 4-1 
Preliminary Conceptual Site Model for Primer/Salvage Yard, Munitions Response Program Site UXO1  
RI Work Plan, NAVWPNSTA Seal Beach, California  
Unique Features A scale is located within the paved area, which was formerly used to weigh materials loaded 

on trucks and railroad cars. A concrete pad is located just southeast of the paved area that 
formerly supported a shredder with a conveyor belt that was used to shred munitions items. 
No buildings are currently located within the MRP site boundary. A part of the former 
Depriming Area and the former Recovered Live Ammunition and Grenades Area are located 
within the Primer/Salvage Yard.  

Potential Transport 
Mechanisms 

Natural migration (e.g., soil erosion) of MEC within the Primer/Salvage Yard area (the 
northern portion of MRP Site UXO1) is not suspected given the low erosion potential of soils 
in this area. Earthmoving associated with future construction, excavation, and maintenance 
at the site could physically redistribute both MEC and MC in soil at the surface and to the 
subsurface. Surface migration of MC may occur naturally through surface soil erosion and 
by wind or mechanically driven dust generation. MC that may be present in surface soil can 
also be bioaccumulated by biota. MC potentially can leach through soil to groundwater in 
the shallow alluvial aquifer. Depth to groundwater at MRP Site UXO1 is approximately 5 feet 
below grade. Shallow groundwater is not considered a pathway of concern because it is 
brackish and is not used for drinking water. 

Sensitive Ecological 
Habitats 

The habitat occupied by the Primer/Salvage Yard consists of low non-native grasses to 
barren land and coastal salt marsh. Two endangered species are present, the light-footed 
clapper rail (Rallus longirostris levipes) and the California least tern (Sterna antillarum 
browni). 

Human Receptors Current and future installation workers, current and future contractors, current and future 
visitors, and future agricultural workers.  

Investigation 
Methodology  

Surface clearance within terrestrial DGM survey areas; 100 percent DGM followed by 
intrusive investigation of statistically representative number of anomalies to characterize 
nature and extent of MEC/MPPEH. Soil samples will be collected and analyzed to 
characterize nature and extent of MC.  

Previous MEC 
Investigations 

EarthRadar technology UXO survey (Bakhtar Associates, 1999), MRP Preliminary Site 
Inspection (Malcolm Pirnie, 2008), and MRP Site Inspection (Chadux Tt, 2011)  

Previous MC Sampling Completed during MRP Site Inspection. Soil samples were collected from the 
Primer/Salvage Yard and adjacent areas. Explosives or propellants were not detected in soil 
at MRP Site UXO1. Ammonia, nitrate/nitrite as nitrogen, and TKN were detected in soil and 
sediment but at concentrations below their respective human health screening criteria (no 
ecological criteria presented for these compounds in soil or sediment). Ammonia and TKN 
were also detected in surface water but at concentrations below their respective human 
health screening criteria (no ecological criteria presented for these compounds in surface 
water). Perchlorate was detected in 19 of 28 soil samples, but at concentrations below the 
human health screening criteria (there is no ecological screening level for perchlorate). 
Cadmium and lead were detected at concentrations greater than the human health 
(residential) and background screening criteria in 4 of the 28 soil samples. Concentrations of 
five metals (cadmium, copper, lead, selenium, and zinc) detected in soil also exceeded their 
corresponding ecological and background screening criteria.  

Applicability of Previous 
Work 

Previous studies identified MEC/MPPEH on the surface and MEC/MPPEH is suspected in 
the subsurface. Metals detected in soil at concentrations above background.  

Data Gaps Nature and extent of surface and subsurface MEC/MPPEH hazards and/or MC 
contamination have not been determined. Need for follow-up investigations to characterize 
occurrence of MEC/MPPEH, and evaluate risks posed by MEC/MPPEH hazards and/or MC 
contamination.  

Notes: 
asl = above sea level 
BLU = bomb live unit 
CAD = cartridge actuated device 
DGM = digital geophysical mapping 
MC = munitions constituents 
MEC = munitions and explosives of concern 
mm = millimeter 

 
MPPEH = material potentially presenting an explosive hazard 
MRP = Munitions Response Program 
NAVWPNSTA = Naval Weapons Station 
NWR = National Wildlife Refuge 
POLB = Port of Long Beach 
TKN = total Kjeldahl nitrogen 
UXO = unexploded ordnance 

 



 

KCH-2622-0078-0026 1 OF 2 

TABLE 4-2 
Preliminary Conceptual Site Model for POLB Mitigation Pond, Munitions Response Program Site UXO1  
RI Work Plan, NAVWPNSTA Seal Beach, California 
Size Approximately 39 acres (Figure 2-3) 

Access The POLB Mitigation Pond is located within the boundaries of the Seal Beach NWR on 
NAVWPNSTA Seal Beach property, which is a fenced and guarded installation. Security 
Forces personnel are responsible for maintaining law and order and for implementing 
access-control policies and procedures. Access to the POLB Mitigation Pond from within 
NAVWPNSTA Seal Beach is controlled by vehicular security patrol. Limited public access 
is granted to the Seal Beach NWR, by permission only.  

Terrain The POLB Mitigation Pond is an artificial pond excavated to an approximate depth of 6 
feet with three islands exposed above the water level. The POLB Mitigation Pond is 
surrounded by raised embankments and roadbeds to prevent tidal flooding. Water levels 
fluctuate by several feet per day in response to tidal fluctuations.  

Vegetation The POLB Mitigation Pond is primarily a coastal salt marsh habitat that is typically 
dominated by cordgrass (Spartina spp.) and pickleweed (Salicornia spp.). In addition, the 
POLB Mitigation Pond also has become increasingly important eelgrass (Zostera marina) 
habitat. Vegetation above the banks of the POLB Mitigation Pond is characterized by 
non-native annual grasses.  

Hydrology/Surface 
Water 

Surface water generally flows southwest toward the POLB Mitigation Pond and then 
through channels in the Seal Beach NWR to Anaheim Bay and the Pacific Ocean.  

Geology/Hydrogeology Sediment underlying the POLB Mitigation Pond also consists of silty sand and clay. 
Beneath the sediment fill layer is native material of Holocene and late Pleistocene age 
and consists mostly of poorly to moderately consolidated and poorly sorted silty sand and 
clay. 

Current Use The POLB Mitigation Pond serves to restore wetland habitat within the Seal Beach NWR 
for the construction of the 147-acre Pier J Landfill in a protected, deep-water area of Long 
Beach harbor. The Seal Beach NWR preserves and manages the habitat necessary for 
the perpetuation of two endangered species (the light-footed clapper rail [Rallus 
longirostris levipes] and the California least tern [Sterna antillarum browni]). The NWR 
also maximizes endangered species’ opportunities for survival both at the NWR and 
throughout their ranges, and preserves habitat used by migrant waterfowl, shore birds, 
and other water birds by managing the preserve primarily as a natural estuarine or 
saltwater marsh area. 

Historical Use The former Depriming Area (used from 1944 through 1982) was located in the area that is 
now the northern shoreline of the POLB Mitigation Pond. The Depriming Area was used 
as a smoke pot filling station. Smoke pots were used as obscurants and filled with 
approximately 1 quart of a petroleum product, consisting primarily of kerosene, called fog 
oil. An estimated 10,000 smoke pots were filled with fog oil at this site. During the same 
period, the area was used for depriming ordnance projectiles. Primers, of which the 
primary MC was either smokeless powder or black powder, were removed from 
projectiles and placed in 5-gallon powder cans and shipped off-station or sent to the 
explosives burning ground (IRP Site 6) for disposal.  
The former EOD and Safety Demonstration Area was located in what is now the central 
portion of the POLB Mitigation Pond. This area is currently submerged by tidal water of 
the POLB Mitigation Pond. This area was used from 1944 to 1982, in conjunction with 
the Primer/Salvage Yard, for explosive ordnance disposal and safety demonstrations at 
an unknown frequency. EOD personnel detonated 1 pound or less of Composition 4 
explosive each time the site was used. Unreported disposal of munitions similar to those 
reported at the Primer/Salvage Yard is also believed to have occurred at the EOD and 
Safety Demonstration area (including disposal of live, inert, and damaged 2.75-inch 
rockets; 20- to 40-mm projectiles; grenades; black and smokeless powders; primers; 
fuzes; and small arms ammunition).  

Future Land Use The POLB Mitigation Pond is expected to remain part of the Seal Beach NWR.  

Primary Source/Release 
Mechanisms 

Surface disposal of munitions and related materials. 

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related materials.  
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TABLE 4-2 
Preliminary Conceptual Site Model for POLB Mitigation Pond, Munitions Response Program Site UXO1  
RI Work Plan, NAVWPNSTA Seal Beach, California 
Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Bomblets (BLU-36 fragments and M-40 shell halves), cartridge casings (105-mm, 75-mm, 
40-mm, and 20-mm), fuzes, CAD, primers, flash tubes, partially opened 81-mm mortar 
shipping containers, and small arms ammunition (including 30-caliber M-1 Garand, 50-
caliber, 7.62-mm, and 5.56-mm cartridge casings). During excavation of the POLB 
Mitigation Pond, it was reported that 3-inch rounds were observed falling out of trucks. 
Density of MEC is anticipated to be very low (one to two items per acre) within portions of 
the POLB Mitigation Pond.  

Depth of Penetration It is suspected that munitions observed along the northern bank of the POLB Mitigation 
Pond likely extend under Slough Road and to the north. The maximum depth of munitions 
within the POLB Mitigation Pond would likely be related to burial. Soil was excavated to 
roughly 6 feet bgs to create the POLB Mitigation Pond. Munitions debris is still emerging 
from the banks of the pond, indicating that additional MEC may be present below the 
water or ground surface.  

Unique Features Three low-profile small islands are present within the POLB Mitigation Pond to provide 
ecological habitat.  

Potential Transport 
Mechanisms 

Tidal fluctuations in the POLB Mitigation Pond create very little current and, as such, it is 
unlikely that outflows resulting from tidal fluctuations would cause MEC or MPPEH to 
migrate beyond the boundaries of the POLB Mitigation Pond.  

Sensitive Ecological 
Habitats 

The Seal Beach NWR is one of the largest remaining salt marshes along the southern 
California coast, and is protected in the station boundaries. About 740 acres of the 
965-acre Seal Beach NWR are subject to unobstructed tidal influence, including 
565 acres of salt marsh vegetation, 60 acres of intertidal mudflats, and 115 acres of tidal 
channels and open water. Seal Beach NWR’s principal focus is to protect federally listed 
species and coastal wetlands used for foraging and resting by migratory waterfowl, 
shorebirds, and raptors that travel along the Pacific Flyway (USFWS, 2007). The Seal 
Beach NWR supports federally and state listed sensitive, threatened, and endangered 
species. 

Human Receptors Workers and visitors to the POLB Mitigation Pond portion of the Seal Beach NWR.  

Investigation 
Methodology  

Surface clearance within terrestrial DGM survey areas; 100 percent DGM of both 
terrestrial and aquatic areas, followed by intrusive investigation of statistically 
representative number of anomalies to characterize nature and extent of MEC/MPPEH. 
Soil, sediment, and surface water samples will be collected and analyzed to characterize 
nature and extent of MC.  

Previous MEC 
Investigations 

MRP Preliminary Site Inspection (Malcolm Pirnie, 2008) and MRP Site Inspection 
(Chadux Tt, 2011) 

Previous MC Sampling Completed during MRP Site Inspection. Twelve sediment and five surface water samples 
were collected from the POLB Mitigation Pond. Explosives or propellants were not 
detected in sediment and surface water at MRP Site UXO1. Concentrations of seven 
metals (arsenic, cadmium, copper, lead, mercury, nickel, and zinc) detected in the 
sediment exceeded the corresponding ecological benchmarks. Concentrations of all 
chemicals detected in surface water were below ecological screening criteria. 

Applicability of Previous 
Work 

Previous studies identified MEC/MPPEH on the surface and MEC/MPPEH is suspected in 
the subsurface. Metals detected in sediment at concentrations above ecological 
screening criteria.  

Data Gaps Nature and extent of MEC/MPPEH hazards and MC contamination have not been 
determined. Need for follow-up investigations to characterize occurrence of 
MEC/MPPEH, and evaluate risks posed by MEC/MPPEH hazards and MC contamination. 

Notes: 
bgs = below ground surface 
EOD = Explosive Ordnance Disposal 
IRP = Installation Restoration Program 
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TABLE 4-3 
Preliminary Conceptual Site Model for Westminster POLB Fill Area, Munitions Response Program Site UXO6 
RI Work Plan, NAVWPNSTA Seal Beach, California 
Size 180 acres (73 hectares). The site is estimated to be 1.75 miles long and 715 feet wide 

(Figure 2-6).  

Access MRP Site UXO6 is located on NAVWPNSTA Seal Beach, which is a fenced and guarded 
installation. Security Forces personnel are responsible for maintaining law and order and 
for implementing access-control policies and procedures. Access to UXO1 from within 
NAVWPNSTA Seal Beach is controlled by vehicular security patrol.  

Terrain MRP Site UXO6 is relatively flat terrain. An estimated 330,000 cubic yards of soil from the 
POLB Mitigation Pond was transferred to and spread across MRP Site UXO6. Fill was 
added to an elevation of 8.5 feet asl at the western edge of the site to 16.5 feet asl at its 
eastern edge. 

Vegetation The dominant vegetation at MRP Site UXO6 is sparse coverage of low grasses and 
pickleweed (Salicornia spp.).  

Hydrology/Surface 
Water 

Surface water generally flows southwest, following the topography of the installation. 
Runoff is expected to be slow over bare level soil, and surface water is expected only 
intermittently to pond and to infiltrate to groundwater. No permanent surface water bodies 
exist within MRP Site UXO6.  

Geology/Hydrogeology MRP Site UXO6 is underlain by undocumented or debris fill in the fill areas between the 
roads and railroad spurs. Beneath the debris fill layer is native material of young alluvial 
fan and valley deposits, which are Holocene and late Pleistocene in age and consist of 
gently sloping, slightly dissected alluvial fan deposits.  
Depth to groundwater in the shallow aquifer underlying the installation typically ranges 
less than 5 feet bgs to 20 feet bgs and can be tidally influenced. Direction of groundwater 
flow in the shallow aquifer is generally to the northeast and varies seasonally (NEESA, 
1985; NAVFAC SW, 1998c; NAVFAC SW, 1999). Shallow groundwater is not considered 
a pathway of concern because it is brackish and is not used for drinking water. 

Current Use MRP Site UXO6 is currently unused other than for railcar transport through the site, 
maintenance of the rail spurs, and mowing to keep grasses low.  

Historical Use In 1989 and 1990, the Westminster POLB Fill Area was used to place 3 to 4 feet of fill that 
was excavated from the POLB Mitigation Pond. Prior to that time, the area was used for 
agriculture.  

Future Land Use Future land uses are expected to be the same as current uses. 

Primary Source/Release 
Mechanisms 

Surface disposal of munitions and related materials. 

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related materials. 

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Suspected munitions at the MRP Site UXO 1(POLB Mitigation Pond) that may have been 
transported to MRP Site UXO6 (Westminster POLB Fill Area) include live, inert, or 
damaged submunitions (e.g., BLU-36 and M-40 bomblets), projectiles and cartridge 
casings (such as 105-mm, 75-mm, 40-mm, and 20-mm), fuzes, CADs, PADs, primers, 
flash tubes, 81-mm mortars, rockets (e.g., 2.75- and 7.2-inch), grenades, obscurants (fog 
oil), black and smokeless powders, and small arms ammunition. The MEC density is 
expected to be low.  

Depth of Penetration Depth of MEC/MPPEH would likely be the same as the depth of the fill placed at the site, 
which is approximately 3 to 5 feet deep.  

Unique Features A railroad spur runs along the length of MRP Site UXO6. In addition, an administrative 
building and vehicle and railroad scales are located at the north-central portion of the site. 

Potential Transport 
Mechanisms 

The natural migration of MEC is not suspected given the low erosion capability of soils at 
MRP Site UXO6. However, mowing the site for weed control and tilling the eastern portion 
of the site may result in migration of MEC. Earthmoving associated with future 
construction, excavation, and maintenance at the site is a mechanism that could 
redistribute MEC and MC in soil. MC present in soil can leach through soil to groundwater 
and be bioaccumulated by biota or agricultural crops. Depth to groundwater in the shallow 
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TABLE 4-3 
Preliminary Conceptual Site Model for Westminster POLB Fill Area, Munitions Response Program Site UXO6 
RI Work Plan, NAVWPNSTA Seal Beach, California 

aquifer underlying the installation typically ranges less than 5 feet bgs to 20 feet bgs and 
can be tidally influenced. Shallow groundwater is not considered a pathway of concern 
because it is brackish and is not used for drinking water. 

Sensitive Ecological 
Habitats 

MRP Site UXO6 habitat is open land and is classified as dredge spoil pickleweed 
(Salicornia spp.). Canada geese (Branta canadensis) forage on grasses, seeds, and 
sprouts in uplands and use the nearby marsh as a resting area.  

Human Receptors Current and future installation workers, current and future contractors, current and future 
visitors, and future agricultural workers.  

Investigation 
Methodology  

Surface clearance of entire MRP Site UXO6. 100 percent DGM survey of 26 randomly 
located 100-foot by 100-foot grids to estimate the nature and extent of MEC/MPPEH at 
the site, followed by intrusive investigation of 100 percent of anomalies at the selected 
grids. Soil/sediment sampling will be conducted to characterize nature and extent of MC 
contamination.  

Previous MEC 
Investigations 

Preliminary Site Inspection (Malcolm Pirnie, 2008) and Site Inspection (Chadux Tt, 2011) 

Previous MC Sampling Completed during Site Inspection (Chadux Tt, 2011). Sixty soil samples were collected at 
MRP Site UXO6 and analyzed for metals, picrate, perchlorate, and explosives. 
Explosives, propellants, and picrate were not detected in soils at MRP Site UXO6. 
Perchlorate was detected in soil, but all concentrations were less than the human health 
screening criteria (there is no ecological screening level for perchlorate). Arsenic and lead 
were detected at concentrations greater than the human health (residential) and 
background screening criteria. Arsenic and lead were detected in soil at concentrations 
greater than the human health and background screening criteria. Concentrations of 
metals (arsenic, lead, and selenium) detected in soil exceeded the corresponding 
ecological benchmarks and background levels. Arsenic concentrations exceeded the 
ecological benchmark and background screening criteria in one soil sample. Lead 
concentrations exceeded background in 3 of the 66 soil samples.  

Applicability of Previous 
Work 

Previous studies identified MPPEH on the surface and MEC/MPPEH is suspected in the 
subsurface. Metals detected in soil at concentrations above ecological screening criteria 
and background. 

Data Gaps Nature and extent of surface and subsurface MEC/MPPEH hazards and MC 
contamination have not been determined. Need for follow-up investigations to 
characterize occurrence of MEC/MPPEH, and evaluate risks posed by MEC/MPPEH 
hazards and MC contamination.  

Notes: 
PAD = propellant actuated device 
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TABLE 4-4 
Preliminary Conceptual Site Model for Explosives Drop Test Tower, Munitions Response Program Site AOC2 
RI Work Plan, NAVWPNSTA Seal Beach, California 
Size The site footprint for MRP Site AOC2 is an area of approximately 0.15 acre (Figure 2-13). 

The tower occupies a footprint of 11-square feet within an approximately 0.25-acre flat 
area surrounded by a 4-foot-high berm. The berm acts as a boundary for the Seal Beach 
NWR wetland area. 

Access MRP Site AOC2 is located on NAVWPNSTA Seal Beach, which is a fenced and guarded 
installation. Security personnel are responsible for implementing access-control policies 
and procedures. Access to AOC2 from within NAVWPNSTA Seal Beach is controlled by 
vehicular security patrol. The site is bordered on three sides by Seal Beach NWR.  

Terrain MRP Site AOC2 is located on relatively flat terrain and surrounded by raised roadbeds to 
prevent tidal flooding.  

Vegetation The dominant vegetation at MRP Site AOC2 is sparse coverage of low grasses and 
pickleweed (Salicornia spp.).  

Hydrology/Surface 
Water 

Surface water from MRP Site AOC2 would be contained within the roughly 3-acre bermed 
area surrounding the site.  

Geology/Hydrogeology MRP Site AOC2 is underlain by artificial fill. The fill material consists of dry to saturated 
olive-brown sandy silt with some clay and sub-angular gravels. Beneath the fill layer is 
native material consisting of paralic estuarine deposits of dark reddish brown clayey silt 
that are late Holocene in age.  

Depth to groundwater in the shallow aquifer underlying NAVWPNSTA Seal Beach 
typically ranges less than 5 feet bgs to 20 feet bgs and can be tidally influenced. Direction 
of groundwater flow in the shallow aquifer is generally to the northeast and varies 
seasonally. Groundwater near MRP Site AOC2 is predominantly brackish to saline and is 
not used for drinking water (NEESA, 1985; NAVFAC SW, 1998c; NAVFAC SW, 1999). 

Current Use The tower within MRP Site AOC2 is no longer in use, other than as a nesting platform for 
herons.  

Historical Use The Explosives Drop Test Tower was used from 1955 to 1977, in conjunction with former 
Buildings 435 and 437, to perform free-fall and guided safety drop testing on fuzes, 
cartridges, experimental propellants, and other low-level explosive items. The tower was 
reportedly also used for safety testing of 1.4 cartridges that pose a minor explosion 
hazard.  

Future Land Use The tower will remain in place to accommodate heron nesting. Tidal flow may be restored 
by removing the road extending east from MRP Site AOC2 and excavating tidal channels 
into the area. 

Primary Source/Release 
Mechanisms 

Scattering and kick-out of debris from operations at the drop test tower.  

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related materials  

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Suspected munitions that may have been tested at the MRP Site AOC2 include fuzes, 
cartridges, experimental propellants, and other low-level explosive items. The MEC 
density is expected to be low.  

Depth of Penetration Subsurface MEC are not suspected directly beneath the tower, as the bottom of the tower 
at MRP Site AOC2 was reinforced with a belowground, 4-inch-thick armor plate block that 
rested on top of a 3-foot-thick concrete block. MEC penetration depths resulting from free 
fall or unguided drop testing would be 0 to 1.5 feet bgs based on the past site practices 
and detected subsurface anomalies, as well as observations of metal kickout debris and 
MPPEH (Chadux Tt, 2011).  

Unique Features The tower and the associated concrete pad that supports the tower are the sole 
structures that remain within MRP Site AOC2. 
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TABLE 4-4 
Preliminary Conceptual Site Model for Explosives Drop Test Tower, Munitions Response Program Site AOC2 
RI Work Plan, NAVWPNSTA Seal Beach, California 
Potential Transport 
Mechanisms 

Earthmoving associated with future construction, excavation, and maintenance could 
physically redistribute both MEC and MC in soil at the surface and to the subsurface. 
Surface migration of MC may occur naturally through surface soil erosion and by wind or 
mechanically driven dust generation. MC that may be present in surface soil can also be 
bioaccumulated by biota. MC can leach through soil to groundwater in the shallow alluvial 
aquifer. Depth to groundwater at MRP Site AOC2 is approximately 5 feet below grade. 
Shallow groundwater is not considered a pathway of concern because it is brackish and 
is not used for drinking water. 

Sensitive Ecological 
Habitats 

MRP Site AOC2 is characterized by low grasses to barren land with isolated shrubs. The 
site is located within the Seal Beach NWR. Ecological receptors may come into direct 
contact with MEC or MC in soil. The results of the SI indicate it is unlikely that ecological 
receptors would encounter MEC and create an explosive hazard, but the possibility 
should be considered if threatened or endangered species are present. Receptors may 
be exposed to MC that could have been incorporated into the food chain. Various 
mammals and other animals that inhabit the site may meet MC while burrowing, foraging, 
or nesting. In addition, they may also consume plants and prey in which MC has 
bioaccumulated.  

Human Receptors Current and future installation workers, current and future contractors, and current and 
future visitors.  

Investigation 
Methodology  

Surface clearance and 100 percent DGM survey of entire site, intrusive investigation of a 
statistical representative number of anomalies to characterize the site. Collection of soil 
samples to characterize MC contamination.  

Previous MEC 
Investigations 

Preliminary Site Inspection (Malcolm Pirnie, 2008) and Site Inspection (Chadux Tt, 2011) 

Previous MC Sampling Completed during Site Inspection (Chadux Tt, 2011). Twenty soil samples were collected 
at MRP Site AOC2 and analyzed for metals, perchlorate, and explosives. Explosives 
were not detected in soils. Perchlorate was detected in soil at concentrations below the 
residential human health screening criterion (there is no ecological screening level for 
perchlorate). Cadmium and lead were detected at concentrations above the 
corresponding residential and background screening criteria. Detected concentrations of 
five metals in soil (cadmium, copper, lead, selenium, and zinc) exceeded the 
corresponding ecological benchmarks and background screening criteria.  

Applicability of Previous 
Work 

Previous studies identified MEC/MPPEH on the surface and MEC/MPPEH is suspected 
in the subsurface. 

Data Gaps Nature and extent of surface and subsurface MEC/MPPEH hazards and MC 
contamination have not been determined. Need for follow-up investigations to 
characterize occurrence of MEC/MPPEH, and evaluate risks posed by MEC/MPPEH 
hazards and MC contamination.  

Notes: 
AOC = area of concern 
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Grading Plan for Southern Portion
of the POLB Mitigation Pond

RI Work Plan for MRP Sites UXO1, UXO6 and AOC2
Naval Weapons Station Seal Beach, California

2-5´
FIGUREKCI IIKCI II

NOTES:
- Engineering plans are not to scale,
  and are to be used as reference only.

POLB = Port of Long Beach
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
RI = Remedial Investigation

SOURCE:
Port of Long Beach,
Civil Engineering Division, 1988
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NOTES:
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Fill Area Grading Plan for the 
Westminster POLB Fill Area

Northwest Corner
RI Work Plan for MRP Sites UXO1, UXO6 and AOC2

Naval Weapons Station Seal Beach, California

2-7
FIGUREKCI IIKCI II

NOTES:
- Engineering plans are not to scale,
  and are to be used as reference only.

POLB = Port of Long Beach
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
RI = Remedial Investigation

SOURCE:
Port of Long Beach,
Civil Engineering Division, 1988
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Fill Area Grading Plan for the 
Westminster POLB Fill Area

Central West Area
RI Work Plan for MRP Sites UXO1, UXO6 and AOC2

Naval Weapons Station Seal Beach, California

2-8
FIGUREKCI IIKCI II

NOTES:
- Engineering plans are not to scale,
  and are to be used as reference only.

POLB = Port of Long Beach
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
RI = Remedial Investigation

SOURCE:
Port of Long Beach,
Civil Engineering Division, 1988
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Fill Area Grading Plan for the 
Westminster POLB Fill Area

Central Area
RI Work Plan for MRP Sites UXO1, UXO6 and AOC2

Naval Weapons Station Seal Beach, California

2-9
FIGUREKCI IIKCI II

NOTES:
- Engineering plans are not to scale,
  and are to be used as reference only.

POLB = Port of Long Beach
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
RI = Remedial Investigation

SOURCE:
Port of Long Beach,
Civil Engineering Division, 1988

D
at

e:
 1

/1
7/

20
1

5 
   

U
se

r:
 L

M
ou

ss
a 

   
P

at
h:

 \\
ka

dc
3-

ss
fs

2.
kl

ei
nf

el
de

r.c
om

\d
ra

w
in

gs
\_

cl
ie

nt
s\

N
av

y_
C

L
E

A
N

\S
E

A
L_

B
E

A
C

H
\C

T
O

_0
78

\M
X

D
\M

R
P

_R
I\

W
P

\0
78

_3
1

29
.M

X
D

´



KCH-2622-0078-0026

This page intentionally left blank. 



Fill Area Grading Plan for the 
Westminster POLB Fill Area

Central East Area
RI Work Plan for MRP Sites UXO1, UXO6 and AOC2

Naval Weapons Station Seal Beach, California

2-10
FIGUREKCI IIKCI II

NOTES:
- Engineering plans are not to scale,
  and are to be used as reference only.

POLB = Port of Long Beach
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
RI = Remedial Investigation

SOURCE:
Port of Long Beach,
Civil Engineering Division, 1988
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Fill Area Grading Plan for the 
Westminster POLB Fill Area

Northeastern Area
RI Work Plan for MRP Sites UXO1, UXO6 and AOC2

Naval Weapons Station Seal Beach, California

2-11
FIGUREKCI IIKCI II

NOTES:
- Engineering plans are not to scale,
  and are to be used as reference only.

POLB = Port of Long Beach
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
RI = Remedial Investigation

SOURCE:
Port of Long Beach,
Civil Engineering Division, 1988
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Fill Area Grading Plan for the 
Westminster POLB Fill Area

Eastern Area
RI Work Plan for MRP Sites UXO1, UXO6 and AOC2

Naval Weapons Station Seal Beach, California

2-12
FIGUREKCI IIKCI II

NOTES:
- Engineering plans are not to scale,
  and are to be used as reference only.
POLB = Port of Long Beach
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
RI = Remedial Investigation
SOURCE:
Port of Long Beach,
Civil Engineering Division, 1988
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MARSHALL MATTING
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SCRAP METAL DEBRIS

CONCRETE PAD
WITH DROP TEST TOWER

MRP Site AOC2
Explosives Drop Test Tower

RI Work Plan for MRP Sites UXO1, UXO6 and AOC2
Naval Weapons Station Seal Beach, California

2-13´
FIGUREKCI IIKCI II

NOTES:
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
RI = Remedial Investigation

SOURCE:
Esri ArcGIS Online Web Service,
World Imagery 5/25/2010
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Engineering Drawing
for the Explosives Drop Test Tower

RI Work Plan for MRP Sites UXO1, UXO6 and AOC2
Naval Weapons Station Seal Beach, California

2-14
FIGUREKCI IIKCI II

NOTES:
- Engineering plans are not to scale,
  and are to be used as reference only.
POLB = Port of Long Beach
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
RI = Remedial Investigation
SOURCE:
Port of Long Beach,
Civil Engineering Division, 1988
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                 Hazard 
MM = Millimeter
CAD = Cartridge Activated Device
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RI = Remedial Investigation

SOURCE:
Esri ArcGIS Online Web Service,
World Imagery 5/25/2010
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NOTES:
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EM = Electromagnetic
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RI Work Plan for MRP Sites UXO1, UXO6 and AOC2Naval Weapons Station Seal Beach, California
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RI Work Plan for MRP Sites UXO1, UXO6 and AOC2Naval Weapons Station Seal Beach, California
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Executive Summary 

This document presents the Munitions and Explosives of Concern (MEC) Quality Assurance 
Project Plan (QAPP) for the remedial investigation (RI) at Munitions Response Program 
(MRP) Sites Unexploded Ordnance (UXO) 1, UXO6, and Area of Concern (AOC) 2 at Naval 
Weapons Station (NAVWPNSTA) Seal Beach, located in Seal Beach, California. The purpose 
of the RI is to assess the nature and extent of the hazard/threat of MEC and munitions 
constituents (MC) at the three MRP sites. The RI will be performed in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 
Sections 104 and 121; Executive Order 12580; and the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP). 

This MEC QAPP describes the procedures related to investigation of MEC and material 
potentially presenting an explosive hazard (MPPEH) at the three MRP Sites and is included 
as an appendix to the overall RI Work Plan. A separate MC sampling and analysis plan 
(SAP) has been prepared in parallel with this MEC QAPP and constitutes an additional 
appendix to the RI Work Plan. 

The RI Work Plan and its supporting appendices are being prepared for Naval Facilities 
Engineering Command (NAVFAC) Southwest by CH2M HILL Kleinfelder, A Joint Venture 
(KCH) under Contract Task Order (CTO) 0078, Contract Number N62473-09-D-2622.  

Site Location 

NAVWPNSTA Seal Beach is located in northern Orange County between Huntington Beach 
and Long Beach, California, approximately 25 miles south of the Los Angeles urban center. 
NAVWPNSTA Seal Beach property is surrounded by developments associated with the city 
of Seal Beach, which borders the NAVWPNSTA Seal Beach on the west, southwest, and 
north. The city of Westminster borders NAVWPNSTA Seal Beach on the northeast, the city 
of Huntington Beach is south/southeast, and unincorporated county land is located at the 
end of Edinger Avenue, also to the south. NAVWPNSTA Seal Beach is bounded by 
Interstate 405/California State Route 22 on the north, Seal Beach Boulevard on the west, 
Bolsa Chica Road on the east, and the Pacific Ocean on the south. NAVWPNSTA Seal Beach 
is bisected by Pacific Coast Highway and Westminster Boulevard with entrances located on 
Seal Beach and Westminster Boulevards.  

With the exception of the Seal Beach National Wildlife Refuge (NWR), which is located on 
920 acres in the southwest corner, much of NAVWPNSTA Seal Beach has been developed 
into support facilities, including magazines for ordnance storage, office buildings, roads, 
railroad revetments, parking lots, housing, recreation facilities, and open space. Basic 
infrastructure includes 220 buildings, 49 miles of railroad track, 68 miles of paved road, and 
127 ammunition magazines. More than 2,000 acres are used for agriculture, which is 
managed through a leasing program (Tierra Data, Inc., 2014). 

The locations of the three sites that are the subject of this MEC QAPP are described below.  

 MRP Site UXO1, also referred to as the Primer/Salvage Yard and Port of Long Beach 
(POLB) Mitigation Pond, is a known MEC area located in the south-central portion of 
NAVWPNSTA Seal Beach. Unreported disposal of munitions are documented at this 
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site, and there were certification errors in the classification of ordnance as inert or live 
during past operations. The approximately 48-acre Primer/Salvage Yard area occupies 
the northern portion of UXO1. The 39-acre POLB Mitigation Pond is located 
immediately south of Slough Road and makes up the southern portion of MRP Site 
UXO1. The POLB Mitigation Pond is a tidal pond constructed by the POLB in 1989, and 
ranges in depth from several inches to approximately 8 feet in depth at high tide.  

 MRP Site UXO6, also referred to as the Westminster POLB Fill Area, is located south of 
Westminster Avenue and along the Westminster railroad spur. The approximately 180-
acre site is estimated to be 1.75 miles long and 715 feet wide. In 1989 and 1990, this site 
was reportedly used to place approximately 3 to 5 feet of fill that had been excavated 
from the POLB Mitigation Pond (the southern portion of the current MRP Site UXO1), a 
known MEC area.  

 MRP Site AOC2, also called the Explosives Drop Test Tower, is located at the southern 
terminus of 7th Street in the Seal Beach NWR. The Explosives Drop Test Tower was 
used from 1955 to 1977 to perform free-fall and guided safety drop testing on fuzes, 
cartridges, experimental propellants, and other low-level explosive items.  

Site Conditions 
The following subsections provide a summary of site conditions at each of the MRP sites to 
be investigated under this CTO.  

MRP Site UXO1 - Primer/Salvage Yard and POLB Mitigation Pond 
From 1944 through the 1990s, the Primer/Salvage Yard was actively used for ordnance 
storage related to rocket and projectile (such as 20- to 40-millimeter [mm]) segregation, 
inspection, and repackaging), as well as bomb and rocket (for example, 2.75- and 7.2-inch) 
overhaul. The Primer/Salvage Yard received thousands of cleaned projectile casings and 
damaged ammunition, along with non-ordnance materials, such as lumber, batteries, wings, 
telemetry, circuitry, and other types of scrap (NEESA, 1985). The potential munitions 
concern at the POLB Mitigation Pond was documented in a 1989 POLB memorandum 
before the pond was excavated (POLB, 1989). Three former operations areas that represent 
locations of concern at MRP Site UXO1 were identified during the Initial Assessment Study 
(NEESA, 1985), as follows:  

 Depriming Area - The Depriming Area was an unpaved area located 100 to 400 feet 
south of former Building 413 that was used from 1944 through 1982 as a smoke pot 
filling station. During the same period, the area was used for depriming ordnance 
projectiles. Primers, of which the primary MC was either smokeless powder or black 
powder, were removed from projectiles and placed in 5-gallon powder cans and 
shipped off-station or sent to the explosives burning ground (Installation Restoration 
Program [IRP] Site 6) for disposal (NEESA, 1985).  

 Recovered Live Ammunition and Grenades Area – This area is located approximately 
100 feet east of former Building 413 and northeast of the Depriming Area. Disposal of 
munitions is believed to have occurred in this area, at an unknown date. The disposed 
items were mixed with non-energetic, inert material (such as empty metal canisters, 
wooden packing materials, and electronics). Station personnel recovered unknown 
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quantities of live small-caliber ammunition and grenades from this area at an 
unspecified date (NEESA, 1985).  

 Explosive Ordnance Disposal (EOD) and Safety Demonstration Area – This area was 
reported to be located approximately 600 feet south of former Building 413, and is 
currently submerged by tidal water of the POLB Mitigation Pond. Land at the POLB 
Mitigation Pond area was used from 1944 to 1982, in conjunction with the 
Primer/Salvage Yard, for explosive ordnance disposal and safety demonstrations at an 
unknown frequency. Unreported disposal of munitions similar to those reported at the 
Primer/Salvage Yard is also believed to have occurred at the EOD and Safety 
Demonstration area (including disposal of live, inert, and damaged 2.75-inch rockets; 
20- to 40-mm projectiles; grenades; black and smokeless powders; primers; fuzes; and 
small arms ammunition) (NEESA, 1985). 

The site inspection (SI) for MRP Site UXO1 included UXO detector-aided visual surveys, 
digital geophysical mapping (DGM) surveys at two areas to locate buried suspect MEC, soil 
sampling, and sediment and surface water sampling at the POLB Mitigation Pond. 
Twenty-eight soil samples, 12 sediment samples, and five surface water samples were 
submitted to the laboratory for analysis of metals, total Kjeldahl nitrogen (TKN), inorganic 
nitrogen, ammonia, perchlorate, and explosive compounds.  

The results of the SI for UXO1 are summarized below (ChaduxTt, 2011): 

 Suspect MEC (suspect bomb live unit [BLU]-36, M-40 bomblets, 75-mm cartridge 
casings, and a 40-mm cartridge casing) and MPPEH were observed throughout the 
terrestrial portion of MRP Site UXO1 and along the northern shoreline of the POLB 
Mitigation Pond. 

 Explosives or propellants were not detected in soil, sediment, and surface water at 
MRP Site UXO1. Ammonia, nitrate/nitrite as nitrogen, and TKN were detected, but at 
concentrations below their respective human health screening criteria. Perchlorate was 
detected in 19 of 28 soil samples but at concentrations below the human health screening 
criteria. Cadmium and lead were detected at concentrations greater than the human 
health and background screening criteria in four of the 28 soil samples. Concentrations 
of five metals (cadmium, copper, lead, selenium, and zinc) detected in soil also exceeded 
their corresponding ecological and background screening criteria. Concentrations of 
seven metals (arsenic, cadmium, copper, lead, mercury, nickel, and zinc) detected in the 
sediment exceeded the corresponding ecological benchmarks. Concentrations of all 
chemicals detected in surface water were below ecological benchmarks. 

Based on the types and density of suspect MEC and MPPEH at MRP Site UXO1, the SI 
recommended completion of a Time-Critical Removal Action (TCRA) for surface MEC in 
the Primer/Salvage Yard and around the embankment of the POLB Mitigation Pond. 
Following the TCRA, the SI recommended an RI and feasibility study (FS), to address 
suspect MEC and MPPEH in the subsurface of the Primer/Salvage Yard and in the POLB 
Mitigation Pond and elevated concentrations of metals in soil and sediment. The TCRA was 
not performed; clearance of surface MEC and investigation of subsurface MEC/MPPEH in 
the Primer/Salvage Yard and around the embankment of the POLB Mitigation Pond will be 
conducted as part of this RI for MEC at MRP Site UXO1.  
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MRP Site UXO6 – Westminster POLB Fill Area 
In 1989 and 1990, the Westminster POLB Fill Area was used to place 3 to 4 feet of fill that 
was, in part, excavated from the POLB Mitigation Pond. The exact quantity and location of 
the excavated material is unknown. During excavation operations, it was reported that 
3-inch rounds were observed falling out of trucks, and that EOD unit personnel responded 
to these incidents (Malcolm Pirnie, 2008). Interviews with the lease owner of the farm 
operation located on the south side of NAVWPNSTA Seal Beach indicated that fill was 
excavated from MRP Site UXO1 and taken to MRP Site UXO6 and that some debris was 
removed from the fill while it was being placed at MRP Site UXO6. However, it is unknown 
whether or not the debris removed was related to munitions.  

Suspected munitions at the POLB Mitigation Pond that may have been transported to the 
Westminster POLB Fill Area include live, inert, or damaged submunitions (for example, 
BLU-36 and M-40 bomblets), projectiles and cartridge casings (such as 105-mm, 75-mm, 
40-mm, and 20-mm), fuzes, cartridge actuated devices (CADs), propellant actuated devices 
(PADs), primers, flash tubes, 81-mm mortars, rockets (including 2.75- and 7.2-inch rockets), 
grenades, obscurants (fog oil), black and smokeless powders, and small arms ammunition.  

The SI for MRP Site UXO6 included a UXO detector-aided visual survey as well as biased 
and unbiased soil sampling. Sixty soil samples were submitted to the laboratory for analysis 
of metals, picrate, perchlorate, and explosive compounds. 

The results of the SI for MRP Site UXO6 are summarized below (ChaduxTt, 2011): 

 Two MPPEH items were identified at MRP Site UXO6. The items included a CAD in the 
western portion of this site and an artillery cartridge casing in the eastern portion of this 
site (ChaduxTt, 2011).  

 Explosives, propellants, and picrate were not detected in soils at MRP Site UXO6. 
Perchlorate was detected in soil, but all concentrations were less than the human health 
screening criteria. Arsenic and lead were detected in soil at concentrations greater than 
the human health and background screening criteria. Concentrations of metals (arsenic, 
lead, and selenium) detected in soil exceeded the corresponding ecological benchmarks 
and background levels. Arsenic concentrations exceeded the ecological benchmark and 
background screening criteria in one soil sample. Lead concentrations exceeded 
background in three of the 66 soil samples. The highest lead concentration was 
197 milligrams per kilogram. 

The SI recommended an RI/FS for MRP Site UXO6 because of the MPPEH items found at 
UXO6 (which were similar to items at UXO1), the distribution of geophysical anomalies 
throughout this site, exceedances of screening criteria for metals in soil, and because fill 
material from MRP Site UXO1 was likely placed at MRP Site UXO6. 

MRP Site AOC2 – Explosives Drop Test Tower 
The Explosives Drop Test Tower was used from 1955 to 1977 to perform both free fall and 
guided safety drop testing on fuzes, cartridges, experimental propellants, and other 
low-level explosive items. Engineering diagrams presented as part of the SI (ChaduxTt, 
2011) show that ordnance was dropped through the center of the 50-foot-tall tower into a 
2.5-foot-square, 6-foot-high, steel box for guided drop testing. The bottom of the box is 



MEC Quality Assurance Project Plan  Remedial Investigation Work Plan for MRP Site UXO1, UXO6, and AOC2  
NAVWPNSTA Seal Beach  Document Control Number: KCH-2622-0078-0026 
Seal Beach, California August 2015 

 Page 7 of 136 

reinforced with a below-ground 4-inch-thick armor plate block on top of a 3-foot-thick 
concrete block. Based on the engineering diagram, a small ball-type object the size of a large 
grenade was dropped into the steel box during guided drop testing. A detonator cap was 
observed about 70 feet east of the drop test tower during the 1990 SI (NAVFAC SW, 1990). 

The SI for MRP Site AOC2 included a UXO detector-aided visual survey as well as biased 
and unbiased soil sampling. Twenty soil samples were submitted to the laboratory for 
analysis of metals, perchlorate, and explosive compounds. 

The results of the SI, are summarized below (ChaduxTt, 2011): 

 Two munitions-related items were identified at MRP Site AOC2 during the SI 
(ChaduxTt, 2011). The items included a blasting cap (classified as MPPEH) and a 
2.75-inch rocket motor end cap (an inert item) on the southern portion of this site. 
Kickout debris was observed east, west, and south of the tower.  

 Perchlorate was detected in 11 of 20 soil samples, but at concentrations less than the 
human health screening criteria. Detected concentrations of cadmium and lead exceeded 
human health and background screening criteria in four of the 20 samples and detected 
concentrations of five metals (cadmium, copper, lead, selenium, and zinc) exceeded the 
corresponding ecological benchmarks and background screening criteria for soil. 

The SI recommended an RI/FS for MRP Site AOC2 because of the presence of MPPEH, 
evidence of free fall, or unguided, drop testing (signs posted on the tower) and metal 
kickout debris around the tower, the distribution of geophysical anomalies around the 
tower, and exceedances of screening criteria for metals in soil.  

Summary of Proposed MEC Investigations 

The following field activities will be conducted during the RI to assess the nature and extent 
of MEC/MPPEH and evaluate explosive hazards at each MRP site: 

MRP Site UXO1 – Primer/Salvage Yard and POLB Mitigation Pond 
The SI conducted during 2011 indicated the presence of subsurface geophysical anomalies 
from limited transect mapping. This information, coupled with UXO detector-aided visual 
surveys that encountered MEC or MPPEH, indicates that 100 percent DGM coverage is 
needed at MRP Site UXO1 to characterize the nature and extent of contamination.  

The following activities will be used to gather data to complete the MEC investigation for 
the terrestrial portion of MRP Site UXO1:  

 Perform location surveys to establish site boundaries and DGM survey grid locations. 

 Perform a detector-aided visual surface sweep of the entire site that will undergo a DGM 
survey, including the portions of the POLB Mitigation Pond exposed during low tide 
(shoreline and islands in the pond).  

 Remove vegetation as needed within the DGM survey area using anomaly avoidance 
techniques. 

 Conduct 100 percent DGM survey of terrestrial area, including the portions of the POLB 
Mitigation Pond exposed during low tide (shoreline and islands in the pond).  
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 Reacquire anomalies from the DGM survey based on statistical selection.  

 Conduct manual or mechanized intrusive investigations of selected DGM anomalies. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the Explosives 
Safety Submission (ESS).  

The following activities will be used to gather data to complete the MEC investigation for 
the aquatic portion of MRP Site UXO1:  

 Complete side-scanning Sound Navigation and Ranging (SONAR) (SSS) and 
bathymetry surveys throughout the POLB Mitigation Pond using an underwater UXO 
towed array (UUTA) to identify possible obstructions below the water level that might 
inhibit the path of the underwater DGM platform.  

 Conduct a 100 percent DGM survey in the aquatic portion of the POLB Mitigation Pond.  

 Reacquire anomalies from the DGM survey based on statistical selection.  

 Conduct manual intrusive investigations of selected DGM anomalies using UXO-
qualified divers. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  

MRP Site UXO6 – Westminster POLB Fill Area 
Because soil, sediment, and debris from other locations were used as fill at MRP Site UXO6 
and MEC/MPPEH may be widely dispersed, a statistical approach will be used to estimate 
the nature and extent of MEC or MPPEH at this site. This approach consists of 100 percent 
DGM survey coverage of 26 randomly selected 100-foot by 100-foot grids followed by 
intrusive investigation of all anomalies. In addition, 100 percent detector-aided visual 
surface clearance will be conducted in the 29-acre area in the eastern portion of this site that 
may be leased for agricultural purposes.  

The following activities will be used to gather data to complete the MEC investigation for 
MRP Site UXO6:  

 Perform location surveys to establish site boundaries and DGM survey grid locations. 

 Perform a detector-aided visual surface sweep of the 26 randomly selected grids and the 
portion of MRP Site UXO6 to be leased for agriculture (29 acres in the eastern portion of 
this site).  

 Remove vegetation as needed within the DGM survey grids using anomaly avoidance 
techniques. 

 Conduct 100 percent DGM survey of each selected grid.  

 Reacquire all anomalies from the DGM survey.  

 Conduct manual or mechanized intrusive investigations of all DGM anomalies. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  
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MRP Site AOC2 – Explosives Drop Test Tower 
Detector-aided visual surface clearance conducted during the 2011 SI indicated the presence 
of MPPEH related to operations at the Explosives Drop Test Tower. This information, 
coupled with the small size of MRP Site AOC2, indicates that 100 percent DGM coverage is 
needed at MRP Site AOC2 to characterize the nature and extent of contamination.  

The following activities will be used to gather data to complete the MEC investigation for 
MRP Site AOC2:  

 Perform location surveys to establish site boundaries and DGM survey grid locations. 

 Perform a detector-aided visual surface sweep of the entire site.  

 Remove vegetation as needed within the DGM survey area using anomaly avoidance 
techniques. 

 Conduct 100 percent DGM survey of this site.  

 Reacquire anomalies from the DGM survey based on statistical selection.  

 Conduct manual or mechanized intrusive investigations of selected DGM anomalies. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  

Summary of Data Uses 

The results of these investigations, together with information about historical activities, 
types of munitions, land use, and other factors, will be used to characterize the nature and 
extent of MEC/MPPEH and to evaluate potential explosive hazards at each MRP site. 

Organization of the QAPP 

This QAPP is organized according to the Uniform Federal Policy-Quality Assurance Project 
Plans (UFP-QAPP) (USEPA, 2005), modified to meet the intent of the worksheets as they 
apply to MEC for submittal to NAVFAC Southwest and the California Department of Toxic 
Substances Control (DTSC). The UFP-QAPP is the outcome of the Intergovernmental Data 
Quality Task Force and is in the format required by NAVFAC Southwest under 
Environmental Work Instruction #2 (2011). It is the companion to the Uniform Federal 
Policy for Implementing Environmental Quality Systems (UFP-QS). The UFP-QS was 
developed to consistently implement the quality system requirements of American National 
Standards Institute (ANSI)/American Society for Quality (ASQ) E4-2004 Quality Systems 
for Environmental Data and Technology Programs (ANSI/ASQ, 2004). A list of the 37 
UFP-QAPP worksheets included in this QAPP is provided in the Table of Contents and 
QAPP Worksheet #2. 

This MEC QAPP addresses the specific tasks of characterizing the nature and extent of 
potential MEC, and performing an explosives safety hazard assessment. Additional tasks to 
be completed as part of the RI are addressed in the MC SAP, ESS, and other planning 
documents appended to the RI Work Plan.  
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Acronyms and Abbreviations 

AHA Activity Hazard Analysis 
AOC area of concern 
APP Accident Prevention Plan  
APPL Agriculture and Priority Pollutants Laboratories 
asl above sea level 
 
bgs below ground surface 
BHHRA baseline human health risk assessment 
BIP blow-in-place 
BLU bomb live unit 
 
CA corrective action  
CAD cartridge actuated devices 
CERCLA Comprehensive Environmental Response, Compensation and Liability Act 
CHSM Certified Health and Safety Manager  
cm  centimeter 
CSM conceptual site model  
CTO Contract Task Order 
 
DCN Design Change Notice 
DD Department of Defense 
DDESB  United States Department of Defense Explosives Safety Board 
DFOW definable feature of work 
DGM digital geophysical mapping  
DoD United States Department of Defense 
DSP Dive Safety Plan 
DTSC California Department of Toxic Substances Control 
 
EADA elevated anomaly density area 
ECA  equipment check area  
EM electromagnetic 
EMP Explosives Management Plan 
EOD  Explosive Ordnance Disposal  
ESQD explosive safety quantity distance 
ESS Explosives Safety Submission 
 
FCR Field Change Request 
FGDC Federal Geographic Data Committee 
FP Follow-Up Phase 
FS  Feasibility Study 
FTL Field Team Leader 
FTM Field Team Manager 
FTP file transfer protocol 
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GIS geographic information system 
GIWP Geophysical Investigation Work Plan 
GPS global positioning system 
GSV Geophysical System Verification 
 
ha hectare 
HSM  Health and Safety Manager 
 
ID  identification 
IP Initial Phase Inspection 
IRP Installation Restoration Program 
ISO  industry standard object 
IVS Instrument Verification Strip 
 
KCH CH2M HILL Kleinfelder, A Joint Venture  
 
LDC Laboratory Data Consultants 
 
m meter 
MC munitions constituents 
MD munitions debris 
MDAS  material documented as safe 
MDEH material documented as an explosive hazard 
MEC  munitions and explosives of concern 
MEC QAPP Munitions and Explosives of Concern Quality Assurance Project Plan 
MGFD munition with the greatest fragmentation distance 
MK Mark 
mm millimeter 
mph miles per hour 
MPPEH material potentially presenting an explosive hazard 
MQO measurement quality objective 
MR Munitions Response  
MRP Munitions Response Program 
MRSIMS  Munitions Response Site Information Management System 
mV millivolts 
 
N/A not applicable 
NAVFAC Naval Facilities Engineering Command 
NAVSEA Naval Sea Systems Command 
NAVWPNSTA  Naval Weapons Station 
Navy United States Department of the Navy 
NCP National Oil and Hazardous Pollution Contingency Plan 
NEDD Naval Electronic Data Deliverable 
NEW net explosive weight 
NIRIS Naval Installation Restoration Information Solution 
NOSSA Naval Ordnance Safety and Security Activity 
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OB Open Burn 
OD Open Detonation 
OP Ordnance Publication 
OPS Operations 
 
PAD propellant actuated devices 
PAL project action limit 
PLS  professional land surveyor 
PM Project Manager 
POC Point of Contact 
POLB Port of Long Beach 
PP Preparatory Phase Inspection 
PQAO Program Quality Assurance Officer 
PQO project quality objective 
PSHM Program Safety and Health Manager 
PVC polyvinyl chloride 
 
QA quality assurance 
QAM Quality Assurance Manager 
QAO Quality Assurance Officer 
QAPP Quality Assurance Project Plan 
QC  quality control 
 
RI  Remedial Investigation 
RPM Remedial Project Manager 
RRR  Recognize, Retreat, Report 
RTK real-time kinematic  
RWQCB Santa Ana Regional Water Quality Control Board 
 
SAP Sampling and Analysis Plan 
SI site inspection 
SLERA screening level ecological risk assessment 
SOP standard operating procedure  
SSHO Site Safety and Health Officer 
SSHP Site Safety and Health Plan 
SONAR  Sound Navigation and Ranging  
SSS side-scanning SONAR 
SUXOS Senior Unexploded Ordnance Supervisor 
 
TBD to be determined 
TCRA  Time-Critical Removal Action 
TKN total Kjeldahl nitrogen 
TP Technical Paper 
TOM Task Order Manager 
TQM Team Quality Manager 
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UFP-QAPP Uniform Federal Policy-Quality Assurance Project Plan 
UFP-QS Uniform Federal Policy for Implementing Environmental Quality 

Systems 
USAE USA Environmental, Inc. 
USEPA United States Environmental Protection Agency 
USFWS  United States Fish and Wildlife Service 
UUTA underwater UXO towed array 
UXO  Unexploded Ordnance 
UXOQCS Unexploded Ordnance Quality Control Specialist 
UXOSO Unexploded Ordnance Safety Officer 
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QAPP Worksheet #2—Quality Assurance Project Plan Identifying Information 

Site Name/Number:  Munitions Response Program (MRP) Sites Unexploded 
Ordnance (UXO) O1, UXO6, and AOC2 at Naval Weapons 
Station (NAVWPNSTA) Seal Beach  

Operable Unit:  Not Applicable (N/A) 

Contractor Name:  CH2M HILL Kleinfelder, A Joint Venture (KCH) 

Contract Number:  N62473-09-D-2622 

Contract Title:  Comprehensive Long-Term Environmental Action — United 
States Department of the Navy (Navy) IV Contract Task Order 
(CTO) 0078 

1. This Quality Assurance Project Plan (QAPP) for munitions and explosives of concern 
(MEC) was prepared in accordance with United States Environmental Protection 
Agency (USEPA) requirements put forth in the Uniform Federal Policy-Quality Assurance 
Project Plans (UFP-QAPP) (USEPA, 2005), Guidance for Quality Assurance Project Plans 
(USEPA, 2002), and the Naval Facilities Engineering Command (NAVFAC) MEC QAPP 
Template (2009). 

2. Regulatory Program: Defense Environmental Restoration Program in accordance with 
the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) and the National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP).  

3. This MEC QAPP is project-specific for MRP Sites UXO1, UXO6, and AOC2 at 
NAVWPNSTA Seal Beach. 

4. List of organizational partners (stakeholders) and identification of the connection with 
lead organization:  

Organizational Partners/Stakeholders Project Affiliation 

Brenda Reese  Navy Lead Remedial Project Manager (RPM) 

Pei-Fen Tamashiro NAVWPNSTA Seal Beach Point of Contact (POC) 

Jennifer Sullivan NAVFAC Southwest Contract Officer Representative 

Michael Green  NAVFAC Atlantic MRP Senior Technical Advisor  

Steven Niou  California Department of Toxic Substances Control 
(DTSC) 

Patricia Hannon  Santa Ana Regional Water Quality Control Board 
(RWQCB) 

Kirk Gilligan  United States Fish and Wildlife Service (USFWS) 
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5. Lead organization:  

The lead organization for the project is the Navy (see Worksheet #7 for detailed list of 
data users). The Navy uses the information gathered to make decisions in conjunction 
with the stakeholders. 

6. List dates of scoping sessions that were held:  

Scoping Sessions  Date 

Kickoff Meeting, Project Scoping Meeting   April 8, 2014 

Site Visit, Project Scoping Meeting   June 10, 2014 

7. List dates and titles of any QAPP documents written for previous site work that are 
relevant to the current investigation: 

Title  Date 

Not applicable  Not applicable 

 
8. The MEC QAPP elements that are not applicable: 

Because the MEC QAPP is not a chemical quality plan for sampling and analysis, the 
worksheets that are not applicable have been identified as such for MEC processes in 
Table 2-1. 

Table 2-1—QAPP Identifying Information 

MEC QAPP 
Worksheet # 

Required Information 
Included or 
Excluded 

A. Project Management  

Documentation 

1 Title and Approval Page Included 

2 MEC QAPP Identifying Information Included 

3 Distribution List Included 

4 Project Personnel Sign-Off Sheet Included 

Project Organization 

5 Project Organizational Chart Included 

6 Communication Pathways Included 

7 Personnel Responsibilities and Qualifications Table Included 

8 Special Personnel Training Requirements Table Included  

Project Planning/Problem Definition 

9 Project Planning Session Documentation  

Project Scoping Session Participants Sheet 

Included 

10 CSM, Site History, and Background  

Site Maps (historical and present) 

Included 
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Table 2-1—QAPP Identifying Information 

MEC QAPP 
Worksheet # 

Required Information 
Included or 
Excluded 

11 Problem Definition and Site-Specific PQOs  Included 

12 Measurement Performance Criteria Table  

13 Sources of Secondary Use Data and Information 

Secondary Use of Data Criteria and Limitations Table 

Included 

14 Summary of Project Tasks Included 

15 Reference Limits and Evaluation Table Included 

16 Project Schedule/Timeline Table Included 

B. Measurement Data Acquisition 

Sampling Tasks 

17 Sampling Design and Rationale Included 

18 Sampling Locations and Methods/SOP Requirements Table Not Applicable 

19 Analytical Methods/SOP Requirements Table Not Applicable 

20 Field QC Sample Summary Table Not Applicable 

21 Project Sampling SOP References Table Included 

22 Field Equipment Calibration, Maintenance, Testing, and Inspection 
Table 

Included 

Analytical Tasks 

23 Analytical SOP References Table Not Applicable 

24 Analytical Instrument Calibration Table Not Applicable 

25 Analytical Instrument and Equipment Maintenance, Testing, and 
Inspection Table 

Not Applicable 

Sample Collection 

26 Material Potentially Presenting an Explosive Hazard Management  Included 

27 Sample Custody Requirements, Procedures/SOPs Sample Container ID Not Applicable 

QC Samples 

28 QC Samples Table Not Applicable 

Data Management Tasks 

29 Project Documents and Records Table Included 

30 Analytical Services Table Not Applicable 

C. Assessment Oversight 

31 Planned Project Assessments Table Included 

32 Assessment Findings and CA Responses Table and CA Form, Audit 
Checklist  

Included 
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Table 2-1—QAPP Identifying Information 

MEC QAPP 
Worksheet # 

Required Information 
Included or 
Excluded 

33 QA Management Reports Table Included 

D. Data Review 

34 Verification (Step I) Process Table Included 

35 Validation (Steps IIa and IIb) Process Table Included 

36 Validation (Steps IIa and IIb) Summary Table Included 

37 Usability Assessment Included 

Notes: 
CA = corrective action 
ID = identification 
PQO = Project Quality Objective 
QA = quality assurance 
QC = quality control 
SOP = Standard Operating Procedure  
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QAPP Worksheet #3—Distribution List 

QAPP Recipients Title Organization 
Telephone Number 

(optional) E-mail Address or Mailing Address

Stephen Niou  Regulator DTSC (714) 484-5458 Stephen.Niou@dtsc.ca.gov 

Patricia Hannon Regulator RWQCB (951) 782-4498 Patricia.Hannon@waterboards.ca.gov

Kirk Gilligan Refuge Manager Seal Beach NWR, USFWS (562) 598-1024 Kirk_Gilligan@fws.gov 

Brenda Reese  RPM NAVFAC Southwest (619) 532-4209 Brenda.Reese@navy.mil 

Pei-Fen Tamashiro NAVWPNSTA Seal Beach 
POC 

NAVFAC Southwest (562) 626-7897 Pei-fen.tamashiro@navy.mil  

Joseph Michalowski Navy QAO NAVFAC Southwest (619) 532-4125 Joseph.Michalowski@navy.mil 

Michael Green  NAVFAC Atlantic MRP 
Senior Technical Advisor  

NAVFAC Atlantic (757) 322-8108 Mike.Green@navy.mil 

Diane Silva Administrative Records 
Manager 

NAVFAC Southwest (619) 556-1280 Diane.Silva@navy.mil 

Marilyn Gauthier  TOM KCH (503) 872-4800 Marilyn.Gauthier@ch2m.com 

George DeMetropolis MR HSM and MR PQAO KCH (619) 564-9627 George.Demetropolis@ch2m.com 

Dan Carroll  TQM KCH (619) 694-5508 DCarroll@kleinfelder.com 

John Culley PSHM KCH (206) 660-3367 John.Culley@ch2m.com 

Kyra Donnell MEC Consultant KCH (865) 560-2883 Kyra.Donnell@ch2m.com 

Kevin Lombardo MR Operations Lead KCH (703) 376-5175 Kevin.Lombardo@ch2m.com  

Tamir Klaff Senior Geophysicist KCH (202) 596-1199 Tamir.Klaff@ch2m.com  

Vicki Rystrom Project Geophysicist KCH (303) 717-4390  Victoria.Rystrom@ch2m.com 

Dana Downs-Heimes  Technical Lead KCH (928) 699-1948 Dana.Downs-Heimes@ch2m.com 

Don Schwalback Dive Team SUXOS KCH (360) 945-3148 Don.Schwalback@ch2m.com 

Nelson Figeac Dive Team 
UXOSO/UXOQCS 

KCH (757) 288-0374 Nelson.Figeac@ch2m.com 
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QAPP Worksheet #3—Distribution List 

QAPP Recipients Title Organization 
Telephone Number 

(optional) E-mail Address or Mailing Address

Chris Rose Field Manager/Terrestrial 
SUXOS 

KCH (256)-426-5849 Chris.Rose@ch2m.com 

Linda Cox SSHO/Terrestrial 
UXOSO/UXOQCS 

KCH (210) 865-3063 Linda.Cox@ch2m.com 

Notes: 
HSM = Health and Safety Manager 
NWR = National Wildlife Refuge 
MR = Munitions Response 
PQAO = Program Quality Assurance Officer 
PSHM = Program Safety and Health Manager  
QAM = Quality Assurance Manager 
SSHO = Site Safety and Health Officer 
SUXOS = Senior Unexploded Ordnance Supervisor 
TOM = Task Order Manager 
TQM = Team Quality Manager 
UXOQCS = Unexploded Ordnance Quality Control Specialist 
UXOSO = Unexploded Ordnance Safety Officer
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QAPP Worksheet #4—Project Personnel Sign-Off Sheet 

Organization: KCHa 

Name  Title/Role 
Telephone Number 

(optional) Signature/E-mail Receipt 
Date QAPP 

Read 

Marilyn Gauthier  TOM (503) 872-4800 Marilyn.Gauthier@ch2m.com  

Dan Carroll  CTO TQM (619) 694-5508 DCarroll@kleinfelder.com  

George DeMetropolis MR PQAO (619) 564-9627 George.Demetropolis@ch2m.com  

Kevin Lombardo MR Operations Lead (703) 376-5175 Kevin.Lombardo@ch2m.com  

Tamir Klaff Senior Geophysicist (202) 596-1199 Tamir.Klaff@ch2m.com  

Kyra Donnell MEC Consultant (865) 560-2883 Kyra.Donnell@ch2m.com  

Vicki Rystrom Project Geophysicist (303) 717-4390 Victoria.Rystrom@ch2m.com  

Don Schwalback Dive Team SUXOS (360) 945-3148 Don.Schwalback@ch2mcom  

Nelson Figeac Dive Team UXOSO/UXOQCS (757) 288-0374 Nelson.Figeac@ch2m.com  

Chris Rose FTM-SUXOS (256) 426-5849 Chris.Rose@ch2m.com  

Linda Cox UXOSO/UXOQCS  (210) 865-3063 Linda.Cox@ch2m.com  

Notes: 
a Personnel responsible for the various tasks described in this MEC QAPP are responsible for reviewing and signing off for that portion of the MEC QAPP.  
FTM = Field Team Leader 
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Organization: USA Environmental, Inc. (USAE)a 

Name  Title/Role 
Telephone Number 

(optional) Signature/E-mail Receipt 
Date QAPP 

Read 

Tess Rotero PM (813) 997-2105   

TBDb FTL/UXO Technician III    

TBDb UXO Technician III/II/I    

TBDb UXO Technician II/I    

TBDb UXO Technician II/I    

Notes:  
a USAE personnel responsible for field MEC operations are responsible for reviewing and signing off on those portions of the MEC QAPP.  
b Information will be entered prior to submittal of Draft Final QAPP. 
PM = Project Manager 
TBD = to be determined 

 
Organization: DGM Subcontractor (TBD)a 

Name  Title/Role 
Telephone Number 

(optional) Signature/E-mail Receipt 
Date QAPP 

Read 

TBDb Field Manager     

TBDb DGM Technician    

TBDb DGM Technician    

Note:  
a DGM subcontractor personnel responsible for DGM operations are responsible for reviewing and signing off on those portions of the MEC QAPP. 
b Information will be entered prior to submittal of Draft Final QAPP. 
DGM = digital geophysical mapping 
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QAPP Worksheet #5—Project Organizational Chart 

Lines of Authority      Lines of Communication  
 
 
                           
                           
                          Notes: 
                          APPL = Agriculture and Priority Pollutants Laboratories  
                          LDC = Laboratory Data Consultants 
                          OPS = Operations 
                          RI = Remedial Investigation 
              
              
              
                            

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Theresa Rojas 
KCH 
QAM 

(678) 530-4297 

Marilyn Gauthier  
KCH 
 TOM 

(503) 872-4800 

Chris Rose 
KCH Field Manager/SUXOS 

(256) 426-5849 

Don Schwalback 
Dive Supervisor/Dive Team SUXOS 

(360) 645-3148 

Bill Bergeron 
KCH Sampling Team 

(858) 784-1370 
 

Linda Cox 
UXOQCS 

(210) 865-3063 

Vicki Rystrom 
KCH Project 
Geophysicist 

(303) 717-4390  

Stephen Niou, DTSC, (714) 484-5458 
Patricia Hannon, RWQCB, (951) 782-4498 

John Culley 
KCH PSHM 

(206) 660-3367 

Kyra Donnell  
KCH MEC 
Consultant 

(865) 560-2883 

George 
DeMetropolis 

KCH  
PQAO RI/MR HSM  

(619) 687-0120 

Michael Green 
NAVFAC Atlantic  

 MRP Senior Technical Advisor 
(757) 322-8108 

Karen Barba 
Navy CS 

(619) 532-0786 

Brenda Reese 
NAVFAC Southwest RPM 

(619) 532-4209 

Kevin Lombardo 
KCH OPS Manager 

(703) 608-8247 

USAE 
Terrestrial 

Investigation Team 
Tess Rotero 

(813) 997-2105

Tamir Klaff  
KCH Senior 
Geophysicist 

(704) 999-4332 
Dana Downs-Heimes 

KCH  
RI Technical Lead 

(928) 699-1948 

Nelson Figeac 
Dive Team UXOQCS 

(757) 288-0374 

Dive 
Investigation 
Team - TBD 

KCH 

Terrestrial and 
Aquatic DGM 
Subcontractor 

TBD 

Pei-Fen Tamshiro  
NAVWPNSTA Seal Beach POC 

(562) 626-7897 
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QAPP Worksheet #6—Communication Pathways 

Communication 
Drivers 

Responsible 
Affiliation Name 

Telephone 
Number or  

E-mail Procedure 

Regulatory Agency 
Interface and 
Overall Project 
Implementation 

RPM Brenda Reese  (619) 532-4209 Primary POC for Navy; communicates with regulatory agency 
representatives. 

Provides technical support to KCH Program Management Office and 
project team. 

Reviews and approves technical deliverables and amendments to MEC 
QAPP within 30 days of receipt. 

The RPM will notify regulatory agencies via e-mail within 24 hours for 
field changes affecting the scope. 

NAVWPNSTA Seal 
Beach Project 
Implementation 

NAVWPNSTA 
Seal Beach 
POC 

Pei-Fen 
Tamashiro 

(562) 626-7897 Primary POC for NAVWPNSTA Seal Beach; communicates with primary 
POC for Navy.  

Communicates with other entities at NAVWPNSTA Seal Beach on behalf 
of contractor.  

Provides technical support to KCH Program Management Office and 
project team. 

Provides regulatory oversight for work at NAVWPNSTA Seal Beach 

Reviews and approves technical deliverables and amendments to MEC 
QAPP within 30 days of receipt. 

NAVWPNSTA Seal 
Beach MR Project 
Oversight   

NAVWPNSTA 
Seal Beach MR 
Safety 

Vincent Pankoski 562-626-7962 Provides safety oversight for MR projects at NAVWPNSTA Seal Beach.  

MEC QAPP 
Deviations 

KCH MR PQAO  George 
DeMetropolis 

(619) 564-9627  Deviations from the Final MEC QAPP are communicated by PQAO to 
Program QAM and TOM. Program QAM discusses deviations with 
NAVFAC Southwest QAO and NAVFAC Atlantic MRP Senior Technical 
Advisor who issue final approval of deviations by signed field change 
request form (portable document format is acceptable). Concurrence 
from the NAVFAC Southwest RPM, NAVFAC Southwest QAO, and 

Program QAM Theresa Rojas (678) 530-4297 

NAVFAC 
Southwest QAO 

Joseph 
Michalowski 

(619) 532-4125 



Remedial Investigation Work Plan for MRP Sites UXO1, UXO6, and AOC2  MEC Quality Assurance Project Plan 
Document Control Number: KCH-2622-0078-0026 NAVWPNSTA Seal Beach  
August 2015 Seal Beach, California  

Page 28 of 136 

QAPP Worksheet #6—Communication Pathways 

Communication 
Drivers 

Responsible 
Affiliation Name 

Telephone 
Number or  

E-mail Procedure 

NAVFAC 
Atlantic MRP 
Senior 
Technical 
Advisor 

Michael Green (757) 322-8108 NAVFAC Atlantic MRP Senior Technical Advisor must be completed 
prior to implementation.  

Communications 
Regarding Project 
Management and 
Implementation  

KCH TOM Marilyn Gauthier  (503) 872-4800 Forwards all information and materials about the project to Navy RPM. 

Oversees the overall project status. 

Is informed of project status by KCH project staff. 

If field changes occur during SI field activities, works with the Navy RPM 
and Program QAM to communicate field changes over e-mail and/or 
telephone within 24 hours and obtain approval prior to field 
implementation from NAVFAC Southwest QAO and NAVFAC Atlantic 
MRP Senior Technical Advisor. 

MEC QAPP and RI 
Work Plan 
Deviations during 
Fieldwork 

FTM-SUXOS 

KCH TOM 

Chris Rose 

Marilyn Gauthier  

(256) 426-5849 

(503) 872-4800  

FTM-SUXOS submits proposed deviations (nature of deviation and 
technical justification) to the MEC QAPP to TOM within 24 hours. 

TOM notifies Navy RPM and Program QAM of necessary MEC QAPP 
deviations. Program QAM notifies NAVFAC Southwest QAO within 
24 hours of deviation and discusses next steps with possible preparation 
of field change request form. Review and approval of deviations and field 
change request form must be completed by Navy QAO prior to 
implementation. 

Notifies FTM-SUXOS of approval deviation (verbal, written, or 
electronic). 

Regulatory 
Compliance 
Oversight 

KCH MEC 
Consultant 

Kyra Donnell (865) 560-2883 Notifies TOM of deficiencies or possible nonconformances to regulatory 
compliance within 24 hours of finding.  

Performs MEC 
Fieldwork Audits 

PQAO/HSM George 
DeMetropolis 

(619) 687-0120 Completes audit of MEC-related field processes and procedures in 
coordination with the UXOQCS. Forwards results of audit to Program 
QAM and TOM, who discuss deficiencies with Field Manager and 
approve of corrective actions. Field Manager coordinates with TOM and UXOQCS Linda Cox (210) 865-3063 
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QAPP Worksheet #6—Communication Pathways 

Communication 
Drivers 

Responsible 
Affiliation Name 

Telephone 
Number or  

E-mail Procedure 

KCH Program 
QAM 

Theresa Rojas (678) 530-4297 UXOQCS to implement necessary changes. If needed, Notice of 
Correction filed for ESS for communication to NOSSA and edits made to 
MEC QAPP and Work Plan.  

Safety and Health, 
including Stop Work 
Due to Safety and 
Health 
Concerns/Incidents 

FTM-SUXOS 

UXOSO 

Chris Rose 

Linda Cox 

(256) 426-5849 

(210) 865-3063 

Immediately notifies the TOM about any stopped work that occurs or any 
safety incident. Field personnel at the site have stop work authority 
based on safety and health issues. 

Field Corrective 
Action for Terrestrial 
Operations 

UXOQCS Linda Cox (210) 865-3063 UXOQCS conducts daily QC inspections of field operations and notifies 
Program QAM and FTM-SUXOS of field compliance issues within in 
24 hours. The need for CAs is assessed by the Program QAM, who 
notifies the TOM and the NAVFAC Southwest QAO by telephone or 
e-mail within 2 business days. Program QAM prepares a CA report for 
review and submittal to NAVFAC Southwest QAO for review and 
approval prior to implementation. 

FTM-SUXOS Chris Rose (256) 426-5849 

KCH Program 
QAM 

Theresa Rojas (678) 530-4297 

NAVFAC 
Southwest QAO 

Joseph 
Michalowski 

(619) 532-4125 

Field Corrective 
Action for Aquatic 
Operations 

Dive Team 
UXOQCS 

Nelson Figeac (757) 288-0374 Dive Team UXOQCS conducts daily QC inspections of field operations 
and notifies Program QAM and FTM-SUXOS of field compliance issues 
within 24 hours. The need for CAs is assessed by the Program QAM, 
who notifies the TOM and the NAVFAC Southwest QAO by telephone or 
e-mail within 2 business days. Program QAM prepares a CA report for 
review and submittal to NAVFAC Southwest QAO for review and 
approval prior to implementation. Coordinates the need for CA for 
field-related MEC issues with the Project Geophysicist and MR PQAO, 
as appropriate. 

Notifies the TOM of any needed field CAs. 

The TOM will have 24 hours to respond to the request for field CA. 

Aquatic 
Operations 
SUXOS 

Don Schwalback (360) 945-3148 

KCH Program 
QAM 

Theresa Rojas (678) 530-4297 

NAVFAC 
Southwest QAO 

Joseph 
Michalowski 

(619) 532-4125 
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QAPP Worksheet #6—Communication Pathways 

Communication 
Drivers 

Responsible 
Affiliation Name 

Telephone 
Number or  

E-mail Procedure 

Notes:  
a Information will be entered prior to submittal of Draft Final QAPP. 

ESS = Explosives Safety Submission 
FTM = Field Team Manager 
GIWP = Geophysical Investigation Work Plan  
NOSSA = Naval Ordnance Safety and Security Activity 
SI = site inspection 
SSHP = Site Safety and Health Plan 
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QAPP Worksheet #7—Personnel Responsibilities and Qualifications Table 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Brenda Reese  Lead RPM NAVFAC 
Southwest 

Performs project management. 
Oversees the project cost and schedule. 
Provides overall direction for project. 
Provides authorization for work to be performed. 
Acts as liaison with regulatory agencies, including submittal of documents. 
Acts as liaison with other departments. 

Pei-Fen Tamashiro NAVWPNSTA Seal 
Beach POC 

NAVFAC 
Southwest 

Performs project management. 
Acts as liaison with other departments at NAVWPNSTA Seal Beach. 
Acts as liaison with regulatory agencies, including submittal of documents. 

Vincent Pankoski  NAVWPNSTA Seal 
Beach MR Safety 

NAVFAC 
Southwest 

Provides safety oversight for MRP field work at Seal Beach 

Stephen Niou  Regulator DTSC Reviews reports and other project-related information submitted by the Navy RPM and 
provides comments. 

Patricia Hannon Regulator RWQCB Reviews reports and other project-related information submitted by the Navy RPM and 
provides comments. 

Kirk Gilligan Refuge Manager USFWS Reviews reports and other project-related information submitted by the Navy RPM and 
provides comments. 

George 
DeMetropolis 

PQAO 
MR HSM 

KCH Oversees preparation of company safety programs and compliance. 
Reviews APP/SSHP. 
Acts as a liaison between TOM, Program QAM, and project-specific technical and safety 
personnel. 

Dana Sakamoto Program Manager KCH Issues and authorizes appointment letters describing duties/responsibilities and delegating 
authority. 
Issues stand-down order when necessary. 
Monitors and controls project through audits and surveillance of activities. 
Interfaces directly with the Navy to maintain awareness in planning and scheduling. 

Marilyn Gauthier  TOM KCH Serves as primary POC for Navy RPM. 
Issues stand-down order when necessary. 
Establishes an overall records management system. 
Implements the approved project-specific plans. 
Evaluates project-specific procedures and plans. 
Evaluates the project schedule and budget. 
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QAPP Worksheet #7—Personnel Responsibilities and Qualifications Table 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Dan Carroll  CTO Task 
Manager/TQM 

KCH Provides program-level review of MEC QAPP. 
Provides oversight and approval for all technical issues related to the project. 

George 
DeMetropolis 

MR PQAO KCH Serves as MC QA POC for the Navy RPM. 
Reviews and approves QA plans and revisions. 
Periodically evaluates the effectiveness of the QA/QC plans by conducting surveillances, 
audits, or management assessments. 
Assigns, directs, and supports the QA/QC staff. 
Trains, qualifies, and evaluates the personnel according to the QA plans. 
Reviews project-specific SAPs as required. 
Directs QA audits. 
Notifies TOM and Program QAM and reviews field deviations from the MEC QAPP. 
Provides approval for all MRP-related issues for the project. 
Implements KCH standard munitions QC procedures. 
Conducts audits to confirm that QC protocols are being followed. 

Kevin Lombardo MR Operations Lead KCH Technical lead for MR program conformance to approved processes and procedures. 
Provides oversight and review of MR-related activities. 

Kyra Donnell MEC Consultant KCH Reviews RI Work Plan, MEC QAPP, and supporting documents for regulatory compliance. 
Reviews DoD policies and regulations for updated requirements.  

Chris Rose FTM-SUXOS KCH Notifies TOM and Program QAM of field deviations from the MEC QAPP. 
Implements the approved MEC QAPP/SI Work Plan and manages/supervises field 
activities on a daily basis. 
Is the interface between the field team, subcontractors, and onsite Navy personnel. 
Coordinates all aspects of QC and health and safety with the UXOSO/UXOQCS. Directs 
field operations. 
Documents field activities on daily field progress reports and prepares and submits weekly 
status reports. 
Makes project notifications and prepares field deviations from the MEC QAPP. 
Signs and forwards to the TOM documents that certify that all work has been performed in 
accordance with the Statement of Work. 
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QAPP Worksheet #7—Personnel Responsibilities and Qualifications Table 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Don Schwalback Aquatic SUXOS KCH Notifies TOM and Program QAM of field deviations from the MEC QAPP. 
Implements the approved MEC QAPP/SI Work Plan and manages/supervises field 
activities on a daily basis. 
Is the interface between the field team, subcontractors, and onsite Navy personnel. 
Coordinates all aspects of QC and health and safety with the FTM UXOSO/UXOQCS. 
Directs field aquatic operations. 
Documents field activities on daily dive logs and prepares and submits weekly status 
reports. 
Implements the APP/SSHP, the Dive Safety Plan, and MEC-related and general safety 
components. 
Makes project notifications and prepares field deviations from the MEC QAPP. 
Signs and forwards to the TOM documents that certify that all work has been performed in 
accordance with the Statement of Work. 

Linda Cox UXOSO/UXOQCS 
for terrestrial activities 

KCH Implements the MEC-related QC provisions of the project. 
Implements the APP/SSHP, including MEC-related and general safety components. 

Nelson Figeac and 
Mark Burlington 

UXOQCS for aquatic 
operations 

KCH Implements the MEC-related QC provisions for aquatic operations.  

Tamir Klaff Senior Geophysicist KCH Provides oversight of DGM operations. 
Allocates staff resources to meet project needs. 
Provides independent technical review of geophysical data, maps, reports, and 
deliverables. 
Serves as Geophysicist-of-Record. 

Vicki Rystrom Project Geophysicist KCH Kicks off DGM field investigation. 
Performs QC of DGM data and deliverables. 
Prepares (or delegates preparation of) DGM-related reports. 
Provides guidance to DGM field crew, as needed. 
Provides technical input to KCH project team on interpretation of DGM results. 
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QAPP Worksheet #7—Personnel Responsibilities and Qualifications Table 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

TBDa Site Geophysical 
Data Collection 
Manager 

TBDa Performs the collection of DGM data at aquatic and terrestrial locations.  
Maintains DGM equipment while onsite. 
Notifies project team of site conditions that may adversely impact DGM operations. 
Is responsible for compliance with the MEC QAPP, DGM SOPs, SI Work Plan, and GIWP. 
Performs in-field DGM QC tests. 
Performs check of data files and notes for completeness prior to submittal to Data 
Processor. 

TBDa Data Processor KCH Performs DGM data processing and anomaly selection. 
Assists with preparation of DGM-related reports and deliverables. 
Interfaces with DGM field crew with regards to data collection, field notes, file 
management, QC, and general technical matters. 

TBDa Professional Land 
Surveyor 

TBDa Performs MRP site location boundary surveys. 
Reacquires and marks geophysical anomalies. 

TBDa FTL USAE Performs UXO escort for anomaly avoidance. 
Conducts vegetation removal, as needed. 
Conducts the acquisition and investigation of anomalies. 
Manages MEC and MPPEH. 

TBDa Investigation Team USAE Conducts the acquisition and investigation of anomalies. 

Notes:  
a Information will be entered prior to submittal of Draft Final QAPP. 
DoD = United States Department of Defense 
MC = munitions constituents 
SAP = Sampling and Analysis Plan 
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QAPP Worksheet #8—Special Personnel Training Requirements 

Project 
Function 

Specialized Training 
By Title or 

Description of Course Training Provider 
Training 

Date 

Personnel/Groups 
Receiving 
Training 

Personnel 
Titles/Organizational 

Affiliationc 
Location of Training 
Records/Certificates 

Field 
Operations 

29 Code of Federal 
Regulations 1910.120 
Training 

Registered training 
organization 

Prior to 
arrival at 
site 

All site workers All site workers 

 

KCH Project File 

Overview of RI Work 
Plan and ESS 

FTM-SUXOS Upon arrival 
at site 

Site Orientation 

MEC Awareness 
Traininga 

FTM-
SUXOS/UXOQCS/UXOSO 

Upon arrival 
at site if 
course not 
already 
taken  

All non-UXO 
technicians who 
will work at the site 

 

Biological Resources 
Training 

Field Manager or 
Biological/Archeological 
Monitor 

Upon arrival 
at site 

All site workers All site workers 

First Aid and 
Cardiopulmonary 
Resuscitation 

Registered training 
organization 

Prior to 
arrival at 
site 

At least two site 
workers at all times 

 

UXO Technician 
Training pursuant to 
DDESB TP 18 

Accredited organizations Prior to 
arrival 
onsite 

All UXO 
technicians who 
will work at site 

 

UXO Diving Personnel 
Training pursuant to 
DDESB TP 18 (these 
are the minimum 
requirements) 

Accredited organizations Prior to 
arrival 
onsite 

All UXO diving 
personnel will work 
at site 
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QAPP Worksheet #8—Special Personnel Training Requirements 

Project 
Function 

Specialized Training 
By Title or 

Description of Course Training Provider 
Training 

Date 

Personnel/Groups 
Receiving 
Training 

Personnel 
Titles/Organizational 

Affiliationc 
Location of Training 
Records/Certificates 

Mobilization/Site 
Preparation 

RI Work Plan including 
MEC QAPP 

FTM-SUXOS and USAE 
FTL/UXO Tech III 

Training will 
be 
conducted 
prior to 
participation 
in field 
activities 

All personnel 
performing tasks 
and onsite 
personnel directly 
managing work 

 

DGM RI Work Plan including 
GIWP and MEC 
QAPPb 

Project Geophysicist 

Anomaly 
Acquisition and 
Flagging 

RI Work Plan including 
MEC QAPP 

USAE FTL/UXO Tech III 

Intrusive 
Investigation 

RI Work Plan including 
MEC QAPP 

MEC/MPPEH 
Management 
and Disposal 

RI Work Plan including 
MEC QAPP 

Notes: 
a MEC training is often referred to as RRR or 3-R training. This training is intended to make the trainees aware of the potential presence of MEC, ways to recognize 
potential MEC, and what to do if potential MEC is observed. This training DOES NOT enable the trainee to identify the type of MEC or handle the potential MEC item.  
b Onsite geophysical personnel will have demonstrated experience with the proposed DGM equipment (and relevant software for work in the field) prior to mobilization to 
the site and project kickoff. The Project Geophysicist will be responsible for DGM personnel chartering and communication requirements of the MEC QAPP, DGM SOPs, RI 
Work Plan, and GIWP to the field personnel.  
c – Personnel titles/organizational affiliation will be added to Final MEC QAPP.  
DDESB = United States Department of Defense Explosives Safety Board 
MPPEH = Material Potentially Presenting an Explosive Hazard 
RRR = Recognize, Retreat, Report 
TP = Technical Paper 
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QAPP Worksheet #9— Project Scoping Session Participants Sheet 

Project 
Name:  

Remedial Investigation at Munitions Response 
Program Sites UXO1, UXO6, and AOC2.  

Site Names:  MRP Sites UXO1, 
UXO6, and AOC2.  

Projected 
Date(s) of 
Sampling:  

September 2015 through February 2016 Site 
Location: 

NAVWPNSTA Seal 
Beach, Seal Beach, 
CA 

Project 
Manager: 

Marilyn Gauthier  

Date of 
Session: 

April 8, 2014 

Scoping 
Session 
Purpose:  

 Provide a brief overview of project background 

 Summarize the scope of work 

 Project schedule 

Scoping Session Participants 

Name Title Affiliation 
Phone 

Number E-mail Address Project Role 

Brenda 
Reese  

RPM Navy (619) 532-
4209 

Brenda.Reese@navy.mil Navy RPM 

Pei-Fen 
Tamashiro 

Seal Beach 
POC 

Navy (562) 626-
7897 

Pei-Fen.Tamashiro@navy.mil Navy POC 

Marilyn 
Gauthier  

TOM KCH (503) 872-
4800 

Marilyn.Gauthier@ch2m.com TOM 

George 
DeMetropolis 

MR PQAO KCH (619) 564-
9627 

George.DeMetropolis@ch2m.com PQAO 

Dana Downs-
Heimes  

Technical 
Lead 

KCH (928) 699-
1948 

Dana.Downs-Heimes@ch2m.com Technical 
Lead 

Tamir Klaff  Senior 
Geophysicist 

KCH (704) 543-
3273 

Tamir.Klaff@ch2m.com Geophysics 

Brenda 
McConathya 

RI PQAO KCH NA NA Former 
PQAO 

Note: 
a. Brenda McConathy has been replaced by Mark Colsman (KCH) as the RI PQAO. 

Meeting notes, decisions, and issues are summarized in the Meeting Minutes for CTO 78 – 
Naval Weapons Station Seal Beach, California, dated April 8, 2014, provided in Attachment 1. 

  



Remedial Investigation Work Plan for MRP Sites UXO1, UXO6, and AOC2 MEC Quality Assurance Project Plan 
Document Control Number: KCH-2622-0078-0026 NAVWPNSTA Seal Beach  
August 2015 Seal Beach, California 

Page 38 of 136 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
This page intentionally left blank. 

 
 



MEC Quality Assurance Project Plan  Remedial Investigation Work Plan for MRP Sites UXO1, UXO6, and AOC2  
NAVWPNSTA Seal Beach Document Control Number: KCH-2622-0078-0026 
Seal Beach, California August 2015 

Page 39 of 136 

QAPP Worksheet #10—Problem Definition  

Preliminary conceptual site models (CSMs) have been developed to guide the RI at MRP 
Sites UXO1, UXO6, and AOC2. Each preliminary CSM integrates site background 
information with environmental setting and demographic information to identify sources, 
release mechanisms, transport pathways, potentially affected media, and receptors for 
potential MEC in the investigation area. The preliminary CSMs for the Primer Salvage Yard 
and Port of Long Beach (POLB) Mitigation Pond of MRP Site UXO1 are summarized in 
Tables 10-1 and 10-2. The preliminary CSMs for MRP Sites UXO6 and AOC2 are 
summarized in Tables 10-3 and 10-4, respectively. As more information becomes available 
during the RI, the CSMs for each site will be refined.  

Maps of the MRP Sites UXO1, UXO6, and AOC2 are shown on Figures 10-1, 10-2, and 10-3, 
respectively. The exposure pathways and receptors to be considered in the MEC hazard 
assessments for MRP Sites UXO1, UXO6, and AOC2 are depicted on Figures 10-4 through 
10-6.  

Table 10-1—Preliminary CSM for Primer/Salvage Yard, MRP Site UXO1  

Size Approximately 48 acres (Figure 10-1). 

Access The Primer/Salvage Yard portion of MRP Site UXO1 is located on NAVWPNSTA 
Seal Beach, which is a fenced and guarded installation. Security Forces personnel 
are responsible for maintaining law and order and for implementing access-control 
policies and procedures. Access to MRP Site UXO1 from within NAVWPNSTA Seal 
Beach is controlled by vehicular security patrol. Approximately half (24 acres) of 
Primer/Salvage Yard is fenced and secured by a locked gate with signs warning of 
UXO hazards. The area outside of the fenced area is open to personnel.  

Terrain The Primer/Salvage Yard terrain is flat and ranges in elevation from 7 feet asl at its 
northern extent to 4 feet asl at its southern extent.  

Vegetation Non-native annual grasses are present in the Primer/Salvage Yard. Along the 
northern boundary is a dense row of southern willow scrub trees. To the east is a 
nonagricultural area with low sparse grasses and graded agricultural areas.  

Hydrology/Surface 
Water 

Surface water generally flows from the Primer/Salvage Yard southwest toward the 
POLB Mitigation Pond and then through channels in the Seal Beach NWR to 
Anaheim Bay and the Pacific Ocean.  

Geology/Hydrogeology The Primer/Salvage Yard is underlain by debris fill consisting of grayish-brown 
fine-to medium-grained silty sand with metal and wood debris. Beneath the debris 
fill layer is native material of Holocene and late Pleistocene age and consists of 
mostly poorly to moderately consolidated and poorly sorted silty sand and clay.  

Current Use The Primer/Salvage Yard is currently not in use. The adjacent surrounding land is 
both unused nonagricultural and used agricultural land. Agricultural land use occurs 
to the north and east of the Primer/Salvage Yard. 

Historical Use The Primer/Salvage Yard was used for ordnance storage related to rocket and 
projectile segregation (such as segregating 20-mm projectiles from 40-mm 
projectiles), inspection, and repackaging, and bomb and rocket overhaul (e.g., 
2.75- and 7.2-inch rockets). The Primer/Salvage Yard received thousands of 
cleaned projectile casings and damaged ammunition, along with non-ordnance 
materials, such as lumber, batteries, wings, telemetry, circuitry, and other types of 
scrap. Munitions may have been unofficially buried in the area now covered by the 
asphalt pavement of the Primer/Salvage Yard. Active operations ceased at the 
Primer/Salvage Yard area in the late 1990s. Scrap metal storage operation at the 
Primer/Salvage Yard was terminated in the early 2000s.  
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Table 10-1—Preliminary CSM for Primer/Salvage Yard, MRP Site UXO1  

Future Land Use Potential future land uses within the Primer/Salvage Yard area include storage and 
unused land. In addition, agriculture is a potential future land use if the MEC hazard 
is eliminated.  

Primary Source/ 
Release Mechanisms 

Surface disposal of munitions and related materials. 

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related 
materials.  

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH 

Target Munitions Bomblets (BLU-36 fragments and M-40 shell halves), cartridge casings (105-mm, 
75-mm, 40-mm, and 20-mm), fuzes, CAD, primers, flash tubes, partially opened 
81-mm mortar shipping containers, and small arms ammunition (including 
30-caliber M-1 Garand, 50-caliber, 7.62-mm, and 5.56-mm cartridge casings). 
During excavation of the POLB Mitigation Pond, it was reported that 3-inch rounds 
were observed falling out of trucks. Density of MEC at UXO1 is anticipated to be 
high (greater than 40 items per acre) within the Primer/Salvage Yard.  

Depth of Penetration Penetration from munitions use within the Primer/Salvage Yard area is not 
expected, and the maximum depth of munitions would be related to burial.  

Unique Features A scale is located within the paved area, which was formerly used to weigh 
materials loaded on trucks and railroad cars. A concrete pad is located just 
southeast of the paved area that formerly supported a shredder with a conveyor 
belt that was used to shred munitions items. No buildings are currently located 
within the MRP Site UXO1 boundary. A part of the former Depriming Area and the 
former Recovered Live Ammunition and Grenades Area are located within the 
Primer/Salvage Yard.  

Potential Transport 
Mechanisms 

Natural migration (e.g., soil erosion) of MEC within the Primer/Salvage Yard area 
(the northern portion of MRP Site UXO1) is not suspected given the low erosion 
potential of soils in this area. Earthmoving associated with future construction, 
excavation, and maintenance at the site could physically redistribute both MEC and 
MC in soil at the surface and to the subsurface. Surface migration of MC may occur 
naturally through surface soil erosion and by wind or mechanically driven dust 
generation. MC that may be present in surface soil can also be bioaccumulated by 
biota. MC potentially can leach through soil to groundwater in the shallow alluvial 
aquifer.  

Sensitive Ecological 
Habitats 

The habitat occupied by the Primer/Salvage Yard consists of low non-native 
grasses to barren land and coastal salt marsh. Two endangered species are 
present; the light-footed clapper rail (Rallus longirostris levipes) and the California 
least tern (Sterna antillarum browni). 

Human Receptors Current and future installation workers, contractors, and visitors.  

Investigation 
Methodology  

Surface clearance within terrestrial DGM survey areas; 100 percent DGM followed 
by intrusive investigation of statistically representative number of anomalies to 
characterize nature and extent of MEC/MPPEH. Soil samples will be collected and 
analyzed to characterize nature and extent of MC.  

Previous MEC 
Investigations 

EarthRadar Technology UXO Survey (Bakhtar Associates, 1999), MRP Preliminary 
Site Inspection (Malcolm Pirnie, 2008), and MRP SI (ChaduxTt, 2011).  

Previous MC Sampling Completed during MRP SI. Soil samples were collected from the Primer/Salvage 
Yard and adjacent areas. Explosives or propellants were not detected in soil at 
MRP Site UXO1. Ammonia, nitrate/nitrite-N, and TKN were detected at 
concentrations below their respective human health screening criteria. Perchlorate 
was detected in 19 of 28 soil samples, but at concentrations below the human 
health screening criteria. Cadmium and lead were detected at concentrations 
greater than the human health and background screening criteria in four of the 
28 soil samples. Concentrations of five metals (cadmium, copper, lead, selenium, 
and zinc) detected in soil also exceeded their corresponding ecological and 
background screening criteria.  
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Table 10-1—Preliminary CSM for Primer/Salvage Yard, MRP Site UXO1  

Applicability of 
Previous Work 

Previous studies identified MEC/MPPEH on the surface and MEC/MPPEH is 
suspected in the subsurface. Metals detected in soil at concentrations above 
background.  

Data Gaps Nature and extent of surface and subsurface MEC/MPPEH hazards and MC 
contamination have not been determined. Need for follow-up investigations to 
characterize occurrence of MEC/MPPEH, and evaluate risks posed by 
MEC/MPPEH hazards and MC contamination.  

Notes: 
asl = above sea level 
BLU = bomb live unit 
CAD = cartridge actuated device 

 

Table 10-2—Preliminary CSM for POLB Mitigation Pond, MRP Site UXO1  

Size Approximately 39 acres (Figure 10-1) 

Access The POLB Mitigation Pond is located within the boundaries of the Seal Beach NWR 
on NAVWPNSTA Seal Beach property, which is a fenced and guarded installation. 
Security Forces personnel are responsible for maintaining law and order and for 
implementing access-control policies and procedures. Access to the POLB 
Mitigation Pond from within NAVWPNSTA Seal Beach is controlled by vehicular 
security patrol. Limited public access is granted to the Seal Beach NWR, by 
permission only.  

Terrain The POLB Mitigation Pond is an artificial pond excavated to an approximate depth 
of 6 feet with three islands exposed above the water level. The POLB Mitigation 
Pond is surrounded by raised embankments and road beds to prevent tidal 
flooding. Water levels fluctuate by several feet per day in response to tidal 
fluctuations.  

Vegetation The POLB Mitigation Pond is primarily a coastal salt marsh habitat that is typically 
dominated by cordgrass (Spartina spp.) and pickleweed (Salicornia spp.). In 
addition, the POLB Mitigation Pond also has become increasingly important 
eelgrass (Zostera marina) habitat. Vegetation above the banks of the POLB 
Mitigation Pond is characterized by non-native annual grasses.  

Hydrology/ Surface 
Water 

Surface water generally flows southwest toward the POLB Mitigation Pond and 
then through channels in the Seal Beach NWR to Anaheim Bay and the Pacific 
Ocean.  

Geology/ 
Hydrogeology 

Sediment underlying the POLB Mitigation Pond also consists of silty sand and clay. 
Beneath the sediment fill layer is native material of Holocene and late Pleistocene 
age and consists mostly of poorly to moderately consolidated and poorly sorted silty 
sand and clay. 

Current Use The POLB Mitigation Pond serves to restore wetland habitat within the Seal Beach 
NWR for the construction of the 147-acre Pier J Landfill in a protected, deep-water 
area of Long Beach harbor. The Seal Beach NWR preserves and manages the 
habitat necessary for the perpetuation of two endangered species (the light-footed 
clapper rail [Rallus longirostris levipes] and the California least tern [Sterna 
antillarum browni]). The NWR also maximizes endangered species’ opportunities 
for survival both at the NWR and throughout their ranges, and preserves habitat 
used by migrant waterfowl, shore birds, and other water birds by managing the 
preserve primarily as a natural estuarine or salt water marsh area. 
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Table 10-2—Preliminary CSM for POLB Mitigation Pond, MRP Site UXO1  

Historical Use The former Depriming Area (used from 1944 through 1982) was located in the area 
that is now the northern shoreline of the POLB Mitigation Pond. The Depriming 
Area was used as a smoke pot filling station. Smoke pots were used as obscurants 
and filled with approximately 1 quart of a petroleum product, consisting primarily of 
kerosene, called fog oil. An estimated 10,000 smoke pots were filled with fog oil at 
this site. During the same period, this area was used for depriming ordnance 
projectiles. Primers, of which the primary MC was either smokeless powder or black 
powder, were removed from projectiles and placed in 5-gallon powder cans and 
shipped off-station or sent to the explosives burning ground (IRP Site 6) for 
disposal.  

The former EOD and Safety Demonstration Area was located in what is now the 
central portion of the POLB Mitigation Pond. This area is currently submerged by 
tidal water of the POLB Mitigation Pond. This area was used from 1944 to 1982, in 
conjunction with the Primer/Salvage Yard, for explosive ordnance disposal and 
safety demonstrations at an unknown frequency. EOD personnel detonated 
1 pound or less of Composition 4 explosive each time the Depriming Area was 
used. Unreported disposal of munitions similar to those reported at the 
Primer/Salvage Yard is also believed to have occurred at the EOD and Safety 
Demonstration area (including disposal of live, inert, and damaged 2.75-inch 
rockets; 20- to 40-mm projectiles; grenades; black and smokeless powders; 
primers; fuzes; and small arms ammunition).  

Future Land Use The POLB Mitigation Pond is expected to remain part of the Seal Beach NWR.  

Primary Source/ 
Release Mechanisms 

Surface disposal of munitions and related materials. 

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related 
materials.  

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Bomblets (BLU-36 fragments and M-40 shell halves), cartridge casings (105-mm, 
75-mm, 40-mm, and 20-mm), fuzes, CAD, primers, flash tubes, partially opened 
81-mm mortar shipping containers, and small arms ammunition (including 
30-caliber M-1 Garand, 50-caliber, 7.62-mm, and 5.56-mm cartridge casings). 
During excavation of the POLB Mitigation Pond, it was reported that 3-inch rounds 
were observed falling out of trucks. Density of MEC is anticipated to be very low 
(1 to 2 items per acre) within portions of the POLB Mitigation Pond.  

Depth of Penetration It is suspected that munitions observed along the northern bank of the POLB 
Mitigation Pond likely extend under Slough Road and to the north. The maximum 
depth of munitions within the POLB Mitigation Pond would likely be related to burial. 
Soil was excavated to roughly 6 feet bgs to create the POLB Mitigation Pond. 
Munitions debris is still emerging from the banks of the pond, indicating that 
additional MEC may be present below the water or ground surface.  

Unique Features Three low-profile small islands are present within the POLB Mitigation Pond to 
provide ecological habitat.  

Potential Transport 
Mechanisms 

Tidal fluctuations in the POLB Mitigation Pond create very little current and, as 
such, it is unlikely that outflows resulting from tidal fluctuations would cause MEC or 
MPPEH to migrate beyond the boundaries of the POLB Mitigation Pond.  
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Table 10-2—Preliminary CSM for POLB Mitigation Pond, MRP Site UXO1  

Sensitive Ecological 
Habitats 

The Seal Beach NWR is one of the largest remaining salt marshes along the 
southern California coast, and is protected in the station boundaries. Approximately 
740 acres of the 911-acre Seal Beach NWR are subject to unobstructed tidal 
influence, including approximately 565 acres of salt marsh vegetation, 60 acres of 
intertidal mudflats, and 115 acres of tidal channels and open water. Seal Beach 
NWR’s principal focus is to protect federally listed species and coastal wetlands 
used for foraging and resting by migratory waterfowl, shorebirds, and raptors that 
travel along the Pacific Flyway (USFWS, 2007). The Seal Beach NWR supports 
federally and state listed sensitive, threatened, and endangered species. 

Human Receptors Workers and visitors to the POLB Mitigation Pond portion of the Seal Beach NWR.  

Investigation 
Methodology  

Surface clearance within terrestrial DGM survey areas; 100 percent DGM of both 
terrestrial and aquatic areas, followed by intrusive investigation of statistically 
representative number of anomalies to characterize nature and extent of 
MEC/MPPEH. Soil, sediment, and surface water samples will be collected and 
analyzed to characterize nature and extent of MC.  

Previous MEC 
Investigations 

MRP Preliminary Site Inspection (Malcolm Pirnie, 2008) and MRP SI (ChaduxTt, 
2011).  

Previous MC Sampling Completed during MRP SI. Twelve sediment and five surface water samples were 
collected from the POLB Mitigation Pond. Explosives or propellants were not 
detected in sediment and surface water at MRP Site UXO1. Concentrations of 
seven metals (arsenic, cadmium, copper, lead, mercury, nickel, and zinc) detected 
in the sediment exceeded the corresponding ecological benchmarks. 
Concentrations of all chemicals detected in surface water were below ecological 
screening criteria. 

Applicability of 
Previous Work 

Previous studies identified MEC/MPPEH on the surface and MEC/MPPEH is 
suspected in the subsurface. Metals detected in sediment at concentrations above 
ecological screening criteria.  

Data Gaps Nature and extent of MEC/MPPEH hazards and MC contamination have not been 
determined. Need for follow-up investigations to characterize occurrence of 
MEC/MPPEH, and evaluate risks posed by MEC/MPPEH hazards and MC 
contamination.  

Notes: 
bgs = below ground surface 
EOD = Explosive Ordnance Disposal 
IRP = Installation Restoration Program 

 

   



Remedial Investigation Work Plan for MRP Sites UXO1, UXO6, and AOC2 MEC Quality Assurance Project Plan 
Document Control Number: KCH-2622-0078-0026 NAVWPNSTA Seal Beach  
August 2015 Seal Beach, California 

Page 44 of 136 

Table 10-3—Preliminary CSM for MRP Site UXO6 (Westminster POLB Fill Area)  

Size Approximately 180 acres (73 ha). MRP Site UXO6 is estimated to be 1.75 miles long 
and 715 feet wide (Figure 10-2).  

Access MRP Site UXO6 is located on NAVWPNSTA Seal Beach, which is a fenced and 
guarded installation. Security Forces personnel are responsible for maintaining law 
and order and for implementing access-control policies and procedures. Access to 
MRP Site UXO6 from within NAVWPNSTA Seal Beach is controlled by vehicular 
security patrol.  

Terrain MRP Site UXO6 is relatively flat terrain. An estimated 330,000 cubic yards of soil 
from the POLB Mitigation Pond was transferred to and spread across MRP Site 
UXO6. Fill was added to an elevation of approximately 8.5 feet asl at the western 
edge of this site to approximately 16.5 feet asl at its eastern edge. 

Vegetation The dominant vegetation at MRP Site UXO6 is sparse coverage of low grasses and 
pickleweed (Salicornia spp.).  

Hydrology/ Surface 
Water 

Surface water generally flows southwest, following the topography of NAVWPNSTA 
Seal Beach. Runoff is expected to be slow over bare level soil, and surface water is 
expected only intermittently to pond and to infiltrate to groundwater. No permanent 
surface water bodies exist within MRP Site UXO6.  

Geology/ 
Hydrogeology 

MRP Site UXO6 is underlain by undocumented or debris fill in the fill areas between 
the roads and railroad spurs. Beneath the debris fill layer is native material of young 
alluvial fan and valley deposits, which are Holocene and late Pleistocene in age and 
consist of gently sloping, slightly dissected alluvial fan deposits.  

Current Use MRP Site UXO6 is currently unused other than for railcar transport, maintenance of 
the rail spurs, and mowing to keep grasses low.  

Historical Use In 1989 and 1990, the Westminster POLB Fill Area was used to place 3 to 4 feet of 
fill that was excavated from the POLB Mitigation Pond. Prior to that time, the area 
was used for agriculture.  

Future Land Use Future land uses are expected to be the same as current uses. 

Primary Source/ 
Release Mechanisms 

Surface disposal of munitions and related materials. 

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related materials. 

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Suspected munitions at the MRP Site UXO 1 (POLB Mitigation Pond) that may have 
been transported to MRP Site UXO6 (Westminster POLB Fill Area) include live, 
inert, or damaged submunitions (e.g., BLU-36 and M-40 bomblets), projectiles and 
cartridge casings (such as 105-mm, 75-mm, 40-mm, and 20-mm), fuzes, CADs, 
propellant actuated devices (PADs), primers, flash tubes, 81-mm mortars, rockets 
(e.g., 2.75- and 7.2-inch), grenades, obscurants (fog oil), black and smokeless 
powders, and small arms ammunition. The MEC density is expected to be low.  

Depth of Penetration Depth of MEC/MPPEH would likely be the same as the depth of the fill placed at the 
site, which is 3 to 5 feet deep.  

Unique Features A railroad spur runs along the length of MRP Site UXO6. In addition, an 
administrative building and vehicle and railroad scales are located at the 
north-central portion of the site.  
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Table 10-3—Preliminary CSM for MRP Site UXO6 (Westminster POLB Fill Area)  

Potential Transport 
Mechanisms 

The natural migration of MEC is not suspected given the low erosion capability of 
soils at MRP Site UXO6. However, mowing for weed control and tilling the eastern 
portion of MRP Site UXO6 6may result in migration of MEC. Earthmoving associated 
with future construction, excavation, and maintenance at the site is also a 
mechanism that could redistribute MEC and MC in soil. MC present in soil can leach 
through soil to groundwater and be bioaccumulated by biota or agricultural crops.  

Sensitive Ecological 
Habitats 

MRP Site UXO6 habitat is open land and is classified as dredge spoil pickleweed 
(Salicornia spp.). Canada geese (Branta canadensis) forage on grasses, seeds, and 
sprouts in uplands and use the nearby marsh as a resting area.  

Human Receptors Current and future installation workers. Contractors and visitors to MRP Site UXO6.  

Investigation 
Methodology  

Surface clearance of entire MRP Site UXO6. 100 percent DGM survey of 26 
randomly located 100-foot by 100-foot grids to estimate the nature and extent of 
MEC/MPPEH at the site, followed by intrusive investigation of 100 percent of 
anomalies at the selected grids. Soil/sediment sampling will be conducted to 
characterize nature and extent of MC contamination.  

Previous MEC 
Investigations 

Preliminary Site Inspection (Malcolm Pirnie, 2008) and SI (ChaduxTt, 2011).  

Previous MC Sampling Completed during SI (ChaduxTt, 2011). Sixty soil samples were collected at MRP 
Site UXO6 and analyzed for metals, picrate, perchlorate, and explosives. 
Explosives, propellants, and picrate were not detected in soils at MRP Site UXO6. 
Perchlorate was detected in soil, but all concentrations were less than the human 
health screening criteria. Arsenic and lead were detected in soil at concentrations 
greater than the human health and background screening criteria. Concentrations of 
metals (arsenic, lead, and selenium) detected in soil exceeded the corresponding 
ecological benchmarks and background levels. Arsenic concentrations exceeded the 
ecological benchmark and background screening criteria in one soil sample. Lead 
concentrations exceeded background in three of the 66 soil samples.  

Applicability of 
Previous Work 

Previous studies identified MPPEH on the surface and MEC/MPPEH is suspected in 
the subsurface. Metals detected in soil at concentrations above ecological screening 
criteria and background. 

Data Gaps Nature and extent of surface and subsurface MEC/MPPEH hazards and MC 
contamination have not been determined. Need for follow-up investigations to 
characterize occurrence of MEC/MPPEH, and evaluate risks posed by MEC/MPPEH 
hazards and MC contamination.  

Note: 
ha = hectare 
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Table 10-4—Preliminary CSM for MRP Site AOC2 (Explosives Drop Test Tower) 

Size MRP Site AOC2 is approximately 0.15 acre (Figure 10-3). The tower occupies a 
footprint of 11-square feet within an approximately one-quarter-acre flat area 
surrounded by a 4-foot-high berm. The berm acts as a boundary for the Seal Beach 
NWR wetland area. 

Access MRP Site AOC2 is located on NAVWPNSTA Seal Beach, which is a fenced and 
guarded installation. Security personnel are responsible for implementing 
access-control policies and procedures. Access to MRP Site AOC2 from within 
NAVWPNSTA Seal Beach is controlled by vehicular security patrol. This site is 
bordered on three sides by Seal Beach NWR.  

Terrain MRP Site AOC2 is located on relatively flat terrain and surrounded by raised 
roadbeds to prevent tidal flooding.  

Vegetation The dominant vegetation at MRP Site AOC2 is sparse coverage of low grasses and 
pickleweed (Salicornia spp.).  

Hydrology/Surface 
Water 

Surface water from MRP Site AOC2 would be contained within the roughly 3-acre 
bermed area surrounding this site.  

Geology/Hydrogeology MRP Site AOC2 is underlain by artificial fill. The fill material consists of dry to 
saturated olive-brown sandy silt with some clay and sub-angular gravels. Beneath 
the fill layer is native material consisting of paralic estuarine deposits of dark reddish 
brown clayey silt that are late Holocene in age.  

Current Use The tower within MRP Site AOC2 is no longer in use, other than as a nesting 
platform for herons.  

Historical Use The Explosives Drop Test Tower was used from 1955 to 1977, in conjunction with 
former Buildings 435 and 437, to perform free-fall and guided safety drop testing on 
fuzes, cartridges, experimental propellants, and other low-level explosive items. The 
tower was reportedly also used for safety testing of 1.4 cartridges that pose a minor 
explosion hazard.  

Future Land Use The tower will remain in place to accommodate heron nesting. Tidal flow may be 
restored by removing the road extending east from MRP Site AOC2 and excavating 
tidal channels into the area. 

Primary Source/ 
Release Mechanisms 

Surface disposal of munitions and related materials 

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related materials  

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Suspected munitions that may have been tested at the MRP Site AOC2 include 
fuzes, cartridges, experimental propellants, and other low-level explosive items. The 
MEC density is expected to be low.  

Depth of Penetration Subsurface MEC are not suspected directly beneath the tower, as the bottom of the 
tower at MRP Site AOC2 was reinforced with a belowground, 4-inch-thick armor 
plate block that rested on top of a 3-foot-thick concrete block. MEC penetration 
depths resulting from free fall or unguided drop testing would be 0 to 1.5 feet bgs 
based on the past site practices and detected geophysical anomalies, as well as 
observations of metal kickout debris and MPPEH.  

Unique Features The tower and the associated concrete pad that supports the tower are the sole 
structures that remain within MRP Site AOC2. 
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Table 10-4—Preliminary CSM for MRP Site AOC2 (Explosives Drop Test Tower) 

Potential Transport 
Mechanisms 

Earthmoving associated with future construction, excavation, and maintenance 
could physically redistribute both MEC and MC in soil at the surface and to the 
subsurface. Surface migration of MC may occur naturally through surface soil 
erosion and by wind or mechanically driven dust generation. MC that may be 
present in surface soil can also be bioaccumulated by biota. MC can leach through 
soil to groundwater in the shallow alluvial aquifer.  

Sensitive Ecological 
Habitats 

MRP Site AOC2 is characterized by low grasses to barren land with isolated shrubs, 
and is located within the Seal Beach NWR. Ecological receptors may come into 
direct contact with MEC or MC in soil. The results of the SI indicate it is unlikely that 
ecological receptors would come into contact with MEC and create an explosive 
hazard, but the possibility should be considered if threatened or endangered species 
are present. Receptors may be exposed to MC that could have been incorporated 
into the food chain. Various mammals and other animals that inhabit MRP Site 
AOC2 may come into contact with MC while burrowing, foraging, or nesting. In 
addition, they may also consume plants and prey in which MC has bioaccumulated.  

Human Receptors Current and future installation workers, contractors, and visitors to MRP Site AOC2.  

Investigation 
Methodology  

Surface clearance and 100 percent DGM survey of entire site, intrusive investigation 
of a statistical representative number of anomalies to characterize this site. 
Collection of soil samples to characterize MC contamination.  

Previous MEC 
Investigations 

Preliminary Site Inspection (Malcolm Pirnie, 2008) and SI (ChaduxTt, 2011).  

Previous MC Sampling Completed during SI (ChaduxTt, 2011). Twenty soil samples were collected at 
MRP Site AOC2 and analyzed for metals, perchlorate, and explosives. Explosives 
were not detected in soils. Perchlorate was detected in soil at concentrations below 
the human health screening criteria. Cadmium and lead were detected at 
concentrations above the corresponding residential and background screening 
criteria. Detected concentrations of five metals in soil (cadmium, copper, lead, 
selenium, and zinc) exceeded the corresponding ecological benchmarks and 
background screening criteria.  

Applicability of 
Previous Work 

Previous studies identified MEC/MPPEH on the surface and MEC/MPPEH is 
suspected in the subsurface. 

Data Gaps Nature and extent of surface and subsurface MEC/MPPEH hazards and MC 
contamination have not been determined. Need for follow-up investigations to 
characterize occurrence of MEC/MPPEH, and evaluate risks posed by MEC/MPPEH 
hazards and MC contamination.  
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QAPP Worksheet #11—Project Quality Objectives/Systematic Planning Process 
Statements 

STEP 1: State the Problem 
As summarized in Worksheet #10, MRP Sites UXO1, UXO6, and AOC2 are reported to be 
disposal areas for possible munitions and munitions-related debris. Previous activities have 
identified MEC, MPPEH and chemical impacts in soil at MRP Sites UXO1, UXO6, and 
AOC2. As a result, MRP Sites UXO1, UXO6, and AOC2 require further MEC investigations 
to characterize the nature and extent of contamination and evaluate explosive hazards. 
Sampling for chemical constituents is also needed to characterize the nature and extent of 
contamination and assess risks posed by MC and other chemicals that may have been 
released at the three MRP sites (see MC SAP in Appendix B of the RI Work Plan).  

STEP 2: Identify the Goal of the Study 
The goal of the RI is to evaluate the nature and extent of MEC and MC contamination, assess 
the human and ecological risks of the findings, evaluate explosive hazards, and suggest 
further action if needed. Specifically, the following goals will be included as part of the 
study: 

 Assess the nature and extent of MEC, MPPEH, and munitions debris in the surface and 
subsurface  

 Assess the nature and extent of the release MC and other chemicals of potential concern 
in soil, sediment, and surface water  

 Obtain and provide data for the MEC hazard assessment, the baseline human health risk 
assessment (BHHRA), and screening level ecological risk assessment (SLERA) 

 Complete the MEC Hazard Assessment in conformance with the USEPA MEC Hazard 
Assessment Methodology (USEPA, 2008)  

 Complete the BERA and SLERA in conformance with USEPA guidance (USEPA, 1989; 
USEPA, 1997)  

 Complete an RI documenting the findings of the nature and extent of contamination, 
BHHRA, SLERA, and MEC Hazard Assessment evaluations.  

The following MEC-related questions need to be answered by the data gathered during 
the RI:  

 What is the nature and extent of MEC and MPPEH on the surface of MRP Sites UXO1, 
UXO6, and AOC2? 

 Are MEC and MPPEH buried at MRP Sites UXO1, UXO6, and AOC2? If so, what is the 
nature and extent of MEC and MPPEH in the subsurface at MRP Sites UXO1, UXO6, and 
AOC2? 

 Are MEC and MPPEH present along the shoreline and on the bottom of the POLB 
Mitigation Pond at MRP Site UXO1? If so, what is the nature and extent of MEC and 
MPPEH in the pond? 
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 Taking into account the findings of MEC investigations, what are the explosives safety 
hazards at MRP Sites UXO1, UXO6, and AOC2 and is further investigation or remedial 
action needed to address the hazards?  

STEP 3: Identify Information Inputs 
The following are information inputs for this investigation:  

 Historical MEC and MPPEH surface clearance and geophysical survey data 
(Malcolm Pirnie, 2008; ChaduxTt, 2011)  

 Land use information (current and future), including locations of land that may be 
leased for agricultural purposes 

 Site boundaries and access restrictions 

 Site topography and drainage features (all three MRP sites)  

 POLB Mitigation Pond (MRP Site UXO1) bathymetry 

 Additional MEC and MPPEH surface clearance and geophysical survey data  

 Geophysical screening and data interpretations to identify geophysical anomalies that 
may be MEC 

 Intrusive investigation data to confirm geophysical interpretations, including:  

- Quantity 

- Location 

- Depth of occurrence 

- MEC characteristics (type, fuzed/unfuzed, net explosive weight, condition, 
portability) 

STEP 4: Define the Study Boundaries 
The physical boundaries of MRP Sites UXO1, UXO6, and AOC2 are shown on Figures 10-1 
through 10-3, respectively. If the results of the MEC investigation indicate anomalies are 
potentially present beyond the designated site boundaries, the investigations may be 
extended beyond the boundaries (any additional work beyond the MRP site boundaries will 
be coordinated with the Navy). Positioning for the EM61-MK2 survey will be done using a 
Real Time Kinematic (RTK) Global Positioning System (GPS) or fiducial methods, 
depending on site-specific conditions. If fiducial positioning methods are needed in areas 
where GPS satellite coverage is insufficient, a professional land surveyor will place survey 
stakes at individual grid corners for use in referencing the DGM data to the project 
coordinate system.  

The vertical boundaries for the investigation will be determined by the depth of 
burial/emplacement of MEC, MPPEH, and debris at each MRP site. In general, the selected 
geophysical anomalies will be investigated until the source of the anomaly is determined. 
However, deep intrusive investigations (greater than 2 feet bgs) or excavations below the 
water table may require use of special equipment to safely resolve anomalies.  
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If DGM surveys are not possible using the EM61-MK2, the area will be surveyed using 
White’s XLT electromagnetic (EM) analog all-metals detectors (or equivalent model). 
Analog detectors will also be used to assist with reacquisition and removal verification QC 
of EM61-MK2 anomalies identified during this project. 

The temporal boundary for the study will be the time until completion of the final RI 
Report, which is assumed to require approximately 24 months. The project schedule is 
presented in Worksheet #16.  

The timeframes addressed in this MEC QAPP are subject to seasonal variations, such as the 
rainy season or the breeding season of resident or migratory animals. All field activities will 
conform to the applicable conservation measures outlined in the Final Integrated Natural 
Resources Management Plan, Naval Weapons Station Seal Beach (Tierra Data, Inc., 2014) and the 
Biological Avoidance and Minimization Plan provided as Appendix D to the RI Work Plan.  

STEP 5: Develop the Analytical Approach 
Data will be collected from MRP Sites UXO1, UXO6, and AOC2 in compliance with the RI 
Work Plan, GIWP, MC SAP, and this MEC QAPP. MEC investigation results will 
demonstrate compliance with the performance criteria listed in Worksheet #12 and 
achievement of measurement quality objectives (MQOs) and QC requirements presented in 
the GIWP.  

Decision Rules 
 If DGM is conducted in an area, then the locations of discrete geophysical anomalies 

must be known to be within a positional accuracy, which facilitates reacquisition and 
intrusive investigation.  

 If geophysical anomalies are identified, then a statistically determined number of 
intrusive investigations will be conducted to evaluate the nature of the anomalies.  

 If the results of intrusive investigation of anomalies indicate the presence of MEC and 
MPPEH, then the location, depth, and description of the found items will be recorded. 
This recorded information will be incorporated into separate MEC hazard assessments 
for MRP Sites UXO1, UXO6, and AOC2.  

 If DGM and intrusive investigations are conducted, then the nature and extent of 
MEC/MPPEH found will be characterized to a 95 percent confidence level and within a 
5 percent margin of error within the footprints of the DGM survey areas.  

 If the MEC Hazard Assessment for a site indicates a potential explosive safety hazard, 
then remedial alternatives for reducing the explosive hazard will be presented in the RI 
report. If MEC and MPPEH are found, then the items will be managed and disposed in 
accordance with the ESS and this MEC QAPP.  

 If the information generated during the RI includes field logs, photographs, completed 
field forms, and interim reports (for example, the DGM investigation report), these 
documents will assist with the decision-making processes throughout the course of the 
RI and be incorporated into the RI report.  
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STEP 6: Specify Performance or Acceptance Criteria 
The level of data to be collected during this initial investigation does not allow for a 
quantitative risk-based decision. Therefore, specific quantitative PQOs are not currently 
developed. However, the following qualitative performance and acceptance criteria apply to 
the technical elements of the MEC investigation at MRP Sites UXO1, UXO6, and AOC2:  

Detector-Aided Visual Surface Clearance: 
 A 100-foot by 100-foot grid overlay will be established at each MRP Site. Each grid cell 

will be divided into 5-foot sweep lanes.  

 Detector-aided visual surface clearances will be completed at the following areas:  

- MRP Site UXO1: 100 percent of accessible areas of the Primer Salvage Yard, and the 
shoreline and exposed islands of the POLB Mitigation Pond during low tide.  

- MRP Site UXO6: 100 percent of accessible areas in 26 randomly-selected 100-foot by 
100-foot grid cells and 100 percent of the 29-acre area located in the eastern portion 
of this site that may be leased for agriculture.  

- MRP Site AOC2: 100 percent of accessible area in this MRP Site.  

 Instrument checks will be conducted to determine response of each analog detector to 
metallic objects in the equipment check area at the beginning and the conclusion of each 
day the instrument is scheduled for use.  

 UXO personnel will sweep the entire length of the grid in 5-foot lanes. UXO technicians 
will walk in a staggered-line fashion to avoid instrument interference, and will survey 
each transect using a hand-held metal detector (Schonstedt GA-52Cx White XLT All 
Metals Detector or equivalent) to identify surface anomalies that may represent 
MEC/MPPEH. Each UXO technician shall extend past the 5-foot lanes in order to 
provide overlapping coverage. 

Side-Scanning SONAR Survey  
The transducer assembly, also known as the towfish, will be towed on a straight heading 
and at a constant depth through the water. As it is towed, the assembly emits sound pulses 
at precise and regulated intervals. The system receives the returning echoes from the water 
column and seafloor shortly after emitting a pulse. This continues for a short period until 
the next pulse is transmitted, thus beginning a new cycle. The returning echoes from one 
pulse are displayed on the SONAR window as one single line, with dark and light portions 
of that line representing weak or strong echoes. The stronger the SONAR’s returning signal, 
the brighter the mark that appears on the SONAR window. The resulting accumulated lines 
then form a coherent picture of the floor of the POLB Mitigation Pond. 

Before deploying the towfish, bathymetry surveys will be conducted to gather information 
regarding the configuration of the bottom of the pond.  

 The quality of the SONAR data will depend on operator management and the 
data-gathering process, which involves vessel course, tow speed, towfish altitude above 
the bottom, sea conditions, and range settings. A higher range setting will yield a larger 
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data sample with more of the seafloor displayed, but the data will not have as high of a 
resolution. 

 SONAR data will be positioned using RTK GPS. 

 Towing watercraft will be operated to address currents, drift, drag, and the correlation 
between boat speed and data recording.  

DGM Survey 
 All DGM data will be positioned using RTK GPS. RTK GPS instruments are ideal for 

positioning DGM data at sites with adequate satellite visibility conditions because they 
typically provide survey-grade accuracy. Horizontal survey control work will comply 
with Second Order Class II (1:20,000) or better, as outlined in the Federal Geographic 
Data Committee (FGDC) Geospatial Positioning Accuracy Standards, Part 4: Standards 
for Architecture, Engineering, Construction (A/E/C), and Facility Management. If GPS 
is used, the relative horizontal accuracy will conform to the FGDC Geospatial 
Positioning Accuracy Standards, Part 2: National Standard for Spatial Data Accuracy. 
Vertical control will be Second Order Class II (0.35 √m) or better, as outlined in the 
FGDC Geospatial Positioning Accuracy Standards, Part 4: Standards for Architecture, 
Engineering, Construction (A/E/C) and Facility Management. 

 DGM MQOs are presented in the GIWP and geophysical system verification (GSV) plan. 
Measurement performance criteria can be found in Worksheet #12a.  

 At MRP Site UXO1, 100 percent DGM coverage will be conducted to characterize the 
nature and extent of MEC/MPPEH. KCH will use Visual Sample Plan (PNNL/Battelle, 
2014) to evaluate the distribution of EM61-MK2 geophysical anomalies for the presence 
of relative elevated anomaly density areas (EADAs). From this evaluation, the number 
of anomaly populations will be determined. If no EADA is identified, then the 
EM61-MK2 anomalies will constitute one anomaly population. If one EADA is 
identified, then the anomalies will constitute two populations (the EADA and the 
dispersed area), and so forth. Statistical sampling of anomaly populations using the 
“Estimating a Proportion” method will be performed to determine the number of 
anomalies that would be required for intrusive investigation in each population in order 
to characterize the proportion of MEC/non-MEC to a 95 percent confidence level and 
within a 5 percent margin of error. Anomalies within each population will subsequently 
be randomly selected for inclusion on the intrusive investigation dig list. Due to the 
differences in terrestrial and aquatic survey environments, the Primer Salvage Yard and 
the POLB Mitigation Pond will be considered two separate populations. The EM61-MK2 
survey will be conducted across 100 percent of the accessible portions of the site using a 
lane spacing of 2.5 feet (0.75 meter). EM61-MK2 data will be collected at a rate of 10 
readings per second. Typical data collection speed ranges between 2 and 3 miles per 
hour (mph). At a maximum collection rate of 10 readings per second at 3 mph, the 
readings would be 1 every 0.135 meter.  A higher rate of collection is not necessary and 
would add to file size, possibly causing issues with data collection software.  The MQO 
of 0.213 meter for down-line data density is described in Worksheet #12-1. 

 At MRP Site UXO6, 26 randomly selected 100-foot by 100-foot (30-meter by 30-meter) 
grids will be 100 percent surveyed using DGM. The statistical approach was developed 
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using the Visual Sample Plan Target of Interest Estimation/Comparison (PNNL/Battelle, 
2014) module to calculate that if no MEC/MPPEH is found, we will have a 95 percent 
confidence that the true rate of MEC/MPPEH at this site ranges from 0 to no more than 
0.5 per acre. If MEC/MPPEH are discovered, then the quantity will be entered into the 
Post-Survey Analysis tab within the module and the density and confidence will be 
calculated.100 percent of the selected anomalies will be investigated within the 26 grids.  

 At MRP Site AOC2, an EM61-MK2 survey will be conducted across 100 percent of the 
accessible portions of this site because of its small size, using a lane spacing of 2.5 feet 
(0.75 meter). A statistical sampling of the DGM anomalies using the “Estimating a 
Proportion” method will be investigated to determine the nature and extent of 
MEC/MPPEH.  

 The specific DGM QC audit procedures for the definable features of work (DFOWs) to 
be employed at each MRP Site (including the phase during which it is performed, the 
frequency of performance, the pass/fail criteria, and actions to take if failure occurs) are 
presented in the GIWP and GSV Plan (RI Work Plan, Appendix E). 

 The Geonics EM61-MK2 DGM and Geonics EM61-Flex3 (and other conventional DGM 
survey instruments) are well suited to detecting geophysical anomalies but cannot fully 
discern whether those anomalies are MEC or munitions debris, metal scrap, or geologic 
interference until intrusively investigated. Geophysical anomalies will be selected for 
intrusive investigation in accordance with the selection process identified in the RI Work 
Plan. Although the selection criteria may result in intrusively investigating munitions 
debris, metal scrap, or geologic materials, this information will be incorporated into the 
overall RI results. False positives (detection of a subsurface item that is not found upon 
intrusive investigation) are typically a result of degraded data quality, potentially 
resulting from a malfunctioning instruments, noncompliance with field QC protocols, 
and deviations from established data processing procedures, but may also arise as a 
result of localized variations in terrain. QC checks are performed prior to and 
throughout DGM data collection and data processing in order to minimize the 
occurrence of false positives.  

Intrusive Investigation:  
 Intrusive investigations will be performed on a statistically representative portion of the 

discrete EM61-MK2 anomalies indicative of potential subsurface MEC at each MRP site. 
The number of intrusive investigations will be sufficient to achieve nature and extent 
characterization to a 95 percent confidence level and within a 5 percent margin of error. 
Due to the differences in terrestrial and aquatic survey environments, the Primer 
Salvage Yard and the POLB Mitigation Pond of MRP Site UXO1 will be considered two 
separate populations.  

 For terrestrial investigations, if intrusive activity at discrete anomalies extends to a depth 
of 2 feet bgs and the geophysical anomaly source has not been identified and 
geophysical instruments indicate the anomaly is still present, the excavation will 
continue until the source of the anomaly has been identified. However, deep intrusive 
investigations (greater than 2 feet bgs) or excavations below the water table may require 
use of special equipment to safely resolve anomalies. 
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 For aquatic investigations, although the all-metals detector technology limit for a 20-mm 
projectile is approximately 9 inches, anomaly excavations will be performed up to 1 foot 
below the floor of the pond, which is the practical limit of excavation. If the source of an 
anomaly is found to be deeper than 1 foot, the anomaly identifier and location will be 
recorded as having a source deeper than 1 foot beneath the seafloor that was not 
characterized or removed. 

Because no quantitative risk-based decisions will be made using the data gathered during 
the MEC-related field activities during the RI, no specific project action limits (PALs) are 
established. Data from this investigation may be used during future site work to assess 
PALs. A sufficient amount of data is needed to satisfy NAVFAC Southwest and the project 
stakeholders that the nature and extent of potential MEC/MPPEH has been characterized 
for the site.  

STEP 7: Develop the Plan for Obtaining Data 
The MEC investigation plan for each MRP site is summarized in the following subsections. 
The results of these investigations, together with information about historical activities, 
types of munitions, land use, and other factors, will be used to characterize the nature and 
extent of MEC and to evaluate potential explosive hazards at each MRP site. 

MRP Site UXO1 – Primer/Salvage Yard and POLB Mitigation Pond 
The SI conducted during 2011 indicated the presence of subsurface geophysical anomalies 
from limited transect mapping. This information, coupled with UXO detector-aided visual 
surveys that encountered MEC or MPPEH, indicates that 100 percent DGM coverage is 
needed at MRP Site UXO1 to characterize the nature and extent of contamination.  

The following activities will be used to gather data to complete the MEC investigation for 
the terrestrial portion of MRP Site UXO1:  

 Perform location surveys to establish site boundaries and DGM survey grid locations. 

 Perform a detector-aided visual surface sweep of the entire site that will undergo a DGM 
survey, including the portions of the POLB Mitigation Pond exposed during low tide 
(shoreline and islands in the pond).  

 Remove vegetation as needed within the DGM survey area using anomaly avoidance 
techniques. 

 Conduct 100 percent DGM survey of terrestrial area, including the portions of the POLB 
Mitigation Pond exposed during low tide (shoreline and the three islands in the pond).  

 Reacquire anomalies from the DGM survey based on statistical selection.  

 Conduct manual or mechanized intrusive investigations of selected DGM anomalies. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  

The following activities will be used to gather data to complete the MEC investigation for 
the aquatic portion of MRP Site UXO1:  

 Side-scanning SONAR (SSS) and bathymetry surveys will be performed throughout the 
POLB Mitigation Pond using an underwater UXO towed array (UUTA) to identify 
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possible obstructions below the water level that might inhibit the path of the underwater 
DGM platform.  

 Conduct a 100 percent DGM survey in the aquatic portion of the POLB Mitigation Pond.  

 Reacquire anomalies from the DGM survey based on statistical selection.  

 Conduct manual intrusive investigations of selected DGM anomalies using 
UXO-qualified divers. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  

 More information about each activity is provided in Worksheet #17. 

 Subcontractor UXO personnel will conduct detector-aided visual surface clearance and 
intrusive investigation of geophysical anomalies in both the terrestrial and aquatic 
portions of the MRP site. The terrestrial DGM surveys, including collection, processing, 
interpretation of results, and generation of anomaly lists, may be performed by KCH or 
by a DGM subcontractor. The subtidal SSS and bathymetry surveys and DGM at the 
POLB Mitigation Pond will be completed by a DGM subcontractor.  

MRP Site UXO6 – Westminster POLB Fill Area 
Because soil, sediment, and debris from other locations were used as fill at MRP Site UXO6 
and MEC/MPPEH may be widely dispersed, a statistical approach will be used to estimate 
the nature and extent of MEC or MPPEH at this site. This approach consists of 100 percent 
DGM survey coverage of 26 randomly-selected 100-foot by 100-foot grids (selected using 
Visual Sample Plan [PNNL/Battelle, 2014]), followed by intrusive investigation of all 
anomalies. In addition, detector-aided visual surface clearance will be conducted in a 
29-acre portion of the site that may be leased for agricultural purposes.  

The following activities will be used to gather data to complete the MEC investigation for 
MRP Site UXO6:  

 Perform location surveys to establish site boundaries and DGM survey grid locations. 

 Perform a detector-aided visual surface sweep of the 26 randomly selected grids and the 
29-acre portion of MRP Site UXO6 that may be leased for agriculture.  

 Remove vegetation as needed within the DGM survey grids using anomaly avoidance 
techniques. 

 Conduct 100 percent DGM survey of each selected grid.  

 Reacquire all anomalies from the DGM survey.  

 Conduct manual or mechanized intrusive investigations of all DGM anomalies. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  

 More information about each activity is provided in Worksheet #17. 

 Subcontractor UXO personnel will conduct detector-aided visual surface clearance and 
intrusive investigation of geophysical anomalies at the MRP site. The terrestrial DGM 
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surveys, including collection, processing, interpretation of results, and generation of 
anomaly lists, may be performed by KCH or by a DGM subcontractor.  

MRP Site AOC2 – Explosives Drop Test Tower 
Detector-aided visual surface clearance conducted during the 2011 SI indicated the presence 
of MPPEH related to operations at the Explosives Drop Test Tower. This information, 
coupled with the small size of this site, indicates that 100 percent DGM coverage is needed 
at MRP Site AOC2 to characterize the nature and extent of contamination.  

The following activities will be used to gather data to complete the MEC investigation for 
the terrestrial portion of MRP Site AOC2:  

 Perform location surveys to establish site boundaries and DGM survey grid locations. 

 Perform a detector-aided visual surface sweep of the entire site.  

 Remove vegetation as needed within the DGM survey area using anomaly avoidance 
techniques. 

 Conduct 100 percent DGM survey of this site.  

 Reacquire anomalies from the DGM survey based on statistical selection.  

 Conduct manual or mechanized intrusive investigations of selected DGM anomalies. 

 Manage and dispose of recovered MEC and MPPEH in accordance with the ESS.  

 More information about each activity is provided in Worksheet #17. 

 Subcontractor UXO personnel will conduct detector-aided visual surface clearance and 
intrusive investigation of geophysical anomalies at the MRP site. The terrestrial DGM 
surveys, including collection, processing, interpretation of results, and generation of 
anomaly lists, may be performed by KCH or by a DGM subcontractor.  
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QAPP Worksheet #12-1—Measurement Performance Criteria 

Definable 
Feature of 

Work 

Measurement 

Data Quality 
Indicator 

QC Sample and Activity to Assess 
Measurement Performance Measurement Performance Criteria Frequency 

Analog 
Geophysical 
Instrument 
Operation 

Sensitivity Analog geophysical instruments used 
during non-MEC and MEC-related 
activities are capable of detecting buried 
test objects (e.g., ISOs) in the ECA or 
IVS. 

Items buried in the ECA or IVS must be able to be 
detected by the instruments prior to their use in 
the field. 

Daily 

DGM 
Systems 
Munitions 
Detection  

Sensitivity Measure response to ISO with 
stationary system and with ISO at a 
fixed height and position relative to the 
sensor. 

EM61-MK2 response to small ISO will not vary 
more than 20 percent from expected response 
for specific distance from sensors in static spike 
test.  

EM61-Flex3 response to small ISO will required to 
be within 20 percent of the first project day’s 
measured response. 

At the beginning and end of each work 
day. Additional tests will be performed 
in between individual survey units (such 
as block of grids or transects). This test 
will effectively close-out each block of 
data. 

Repeatability 
of DGM Data 

Repeatability Measure response to ISO with 
stationary system and with ISO at a 
fixed height and position relative to the 
sensor on the EM61-MK2. 

Collection of repeat survey lines.  

Daily response from kinematic (in-motion) 
EM61-MK2 to buried medium ISOs in the IVS will 
be comparable from one day to the next.  

Daily response from kinematic EM61-Flex3 will be 
comparable to a known buried object (10-pound 
dumbbell). 

Approximately 2 percent of each survey unit (e.g., 
block of grids) will be resurveyed, where 
responses are comparable to original line data 
(EM61-MK2 only). 

Responses recorded during twice daily 
surveying of the IVS seeded transect 
will be qualitatively compared to the 
previous day’s responses. 

Responses and locations recorded 
during twice daily surveying of buried 
object will be qualitatively compared to 
the previous day’s responses. 

Results of repeat line collection will be 
qualitatively compared to results of the 
original survey data. 

DGM Data 
Positioning 

Accuracy Coordinates recorded by RTK GPS at 
established benchmark or control point. 

Sensor measurement depth accuracy 
for UUTA.  

Kinematic survey over seeded IVS 
transect.  

Coordinates obtained from RTK GPS at 
established benchmarks or control points will be 
within ±4 inches (10 cm) of the locations reported 
by the land surveying subcontractor.  

Two recorded pressure sensor depths will be 
within 6 inches (15 cm) of a known depth.  

RTK GPS QC positional checks will be 
performed at the start of each 
production day. 

Daily pressure sensor test will be run 
and will be compared to known depth. 
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QAPP Worksheet #12-1—Measurement Performance Criteria 

Definable 
Feature of 

Work 

Measurement 

Data Quality 
Indicator 

QC Sample and Activity to Assess 
Measurement Performance Measurement Performance Criteria Frequency 

Blind-seeding program for the 
EM61-MK2 production survey. 
Geophysical anomaly locations selected 
by data processor will be compared 
against surveyed seed item locations for 
compliance. 

Location of seeds in IVS will be ±0.8 foot (25 cm) 
from known, surveyed locations at time of 
emplacement. EM61-Flex3 aquatic modified IVS 
test over dumbbell will be targeted within 6.6 feet 
(2 m). 

Selected EM61-MK2 geophysical anomalies 
associated with blind seeds will be within ±3.3 feet 
(1 m) of surveyed locations during emplacement. 
No blind seeds will be placed in the aquatic 
survey.  

IVS seeded transects (EM61-MK2) and 
aquatic modified IVS (EM61-Flex3) will 
be collected at least twice daily.  

Positions of the seed items will be 
quantitatively compared to the surveyed 
locations recorded during emplacement. 
Blind seeds will be buried with the intent 
of encountering at least one seed item 
per production day. 

DGM Data 
Density  

 

Accuracy Results of daily DGM survey data will 
be quantitatively evaluated for 
compliance. 

For the EM61-MK2 survey, over 98 percent of 
possible sensor readings are captured along a 
survey transect with a spacing of no greater than 
0.7 feet (0.213 m) between points. A data gap 
greater than 2 feet (0.61 m) will not meet the MQO 
unless the gap is associated with an obstruction or 
hazard.  

Per individual survey unit (such as block 
of grids). 

DGM Survey 
Coverage 
(Lane 
Spacing). 
Applies only 
to 100 
percent 
collection 
grids. 

Accuracy Results of daily DGM survey data will 
be quantitatively evaluated for 
compliance.  

For the EM61-MK2 100 percent survey areas, 
lane spacing is no greater than 3.3 feet (1 m), with 
an intended lane spacing of 2.5 feet (0.75 m).  

Flex3 surveys will not have specific lane spacing 
requirement but will be required to cover at least 
80 percent of survey area footprint where 
accessible. 

Per individual survey unit (such as block 
of grids). 
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QAPP Worksheet #12-1—Measurement Performance Criteria 

Definable 
Feature of 

Work 

Measurement 

Data Quality 
Indicator 

QC Sample and Activity to Assess 
Measurement Performance Measurement Performance Criteria Frequency 

Data 
Handling 

Completeness Daily data delivery. Data must be delivered in a timely manner and in 
a useable format. 

Raw data are posted to the FTP or SharePoint 
site at the end of each production day.  

Data packages are completed and delivered by 
the Data Processor to the Project Geophysicist in 
accordance with the GIWP (3 days pre-processed; 
5 days processed).  

Evaluated based on actual delivery of 
data. 

Intrusive 
Investigations 
for Terrestrial 
and Aquatic 
Areas 

 

Accuracy QC audit of sample identification of 
munitions-related anomaly sources. 

Type, condition, and fuzing state (no fuze, 
unarmed fuze, armed fuze) of munitions-related 
items correctly identified. 

Each occurrence. 

Accuracy Identification of QC seed location. 100 percent recovery of QC seed items. Each occurrence. 

Completeness QC audit of anomaly identification data; 
QC of excavation following to ensure 
removal of geophysical anomalies. 

Excavated anomaly location is checked with 
geophysical instrument comparable to what was 
used during DGM (i.e., detection) to evaluate 
whether excavated hole location exhibits 
geophysical response below DGM geophysical 
anomaly threshold. 

Each occurrence. 

Completeness QC audit of anomaly identification forms 
(electronic Daily Grid Tracking Logs). 

Anomaly identification forms (electronic) 
completely and correctly filled out for each 
anomaly. 

Daily. 

MEC/MDEH 
Management 

Completeness QC audit of MEC/MDEH accountability. 100 percent of MEC/MDEH are verified to have 
been transferred and accepted by the Navy for 
disposition. 

Weekly. 

MPPEH 
Treatment 

Completeness QC audit of treatment procedures and 
effectiveness. 

Treatment procedures executed in accordance 
with Chapter 13-2 of NAVSEA OP 5, Volume 1 
Change 10. 

Each occurrence. 
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QAPP Worksheet #12-1—Measurement Performance Criteria 

Definable 
Feature of 

Work 

Measurement 

Data Quality 
Indicator 

QC Sample and Activity to Assess 
Measurement Performance Measurement Performance Criteria Frequency 

MDAS 
Management 

Completeness  QC audit of turn-in documentation. 100 percent of MDAS certified and verified as free 
of explosive hazard and verified to have been 
transferred and accepted by the Navy for 
disposition. 

Daily. 

Notes: 
cm = centimeter 
ECA = equipment check area 
FTP = file transfer protocol 
ISO = industry standard object 
IVS = Instrument Verification Strip 
m = meter 
MDAS = material documented as safe 
MDEH = material documented as an explosive hazard 
NAVSEA = Naval Sea Systems Command 
OP = Ordnance Publication 
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QAPP Worksheet #12-2—Definable Features of Work and Inspections 

A DFOW is a project task that is separate and distinct from other tasks and has control 
requirements and project team requirements unique to that task. Each DFOW is defined as a 
specific work break task to ensure adequate QC, but not so narrowly as to cause additional 
unnecessary work. QC inspections will be implemented for each DFOW per the three-phase 
inspection control process. The DFOWs and corresponding inspections and pass/fail criteria are 
listed below.  

Three-Phase Inspection Control Process 

The UXOQCS is responsible for verifying compliance with the components of the MEC QAPP 
through implementation of the three-phase inspection control process. This process provides 
sufficient redundancy to ensure project activities comply with the approved plans and 
procedures. This section specifies the minimum requirements that must be met and to what 
extent QC monitoring must be conducted and documented by the UXOQCS.  

The UXOQCS will ensure that the three-phase control process is implemented for each DFOW. 
Although referenced as a three-phase process, a fourth phase, Final Acceptance Inspection, is 
added to verify all requirements have been satisfied. Each phase is considered relevant for 
obtaining necessary product quality. However, the preparatory and initial inspections are 
particularly invaluable in preventing project pitfalls. Work will not be performed on a DFOW 
until the preparatory and initial phase inspections have been completed and any 
nonconformance issues have been resolved. In addition to the three-phase reporting 
requirements summarized below, all QC inspection results will be documented by the 
UXOQCS in the QC logbook and summarized in the Daily QC Report.  

 Preparatory Phase Inspection will be performed before beginning each DFOW. The 
purposes of this inspection are to review applicable specifications and plans to verify that 
the necessary resources, conditions, and controls are in place and compliant before work 
activities start. To complete this inspection, the UXOQCS or designee will review work 
plans and operating procedures. The UXOQCS will verify that required plans and 
procedures have been approved and are available to the field staff; field equipment is 
appropriate, available, functional, and properly calibrated for its intended/stated use; staff 
responsibilities have been assigned and communicated; staff have the necessary knowledge, 
expertise, and information to perform their jobs; arrangements for support services have 
been made; training in accordance with the requirements of this QAPP has occurred; and 
prerequisite site work has been completed. Project staff must correct or resolve 
discrepancies between existing conditions and the approved plans/procedures identified by 
the UXOQCS during the Preparatory Phase Inspection. The UXOQCS or designee will verify 
that unsatisfactory and nonconforming conditions have been corrected before beginning 
work. The UXOQCS will complete the Preparatory Phase Inspection Checklist.  

 Initial Phase Inspection will be performed at the onset of conducting a particular DFOW. 
The objectives of this inspection are to check preliminary work for compliance with process, 
procedures, and specifications; establish the acceptable level of workmanship; check for 
omissions; and resolve differences of interpretation. The UXOQCS or a designee will ensure 
that discrepancies between site practices and approved plans or specifications are identified 
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and resolved. Discrepancies between site practices and approved plans/procedures will be 
resolved and corrective actions for unsatisfactory and nonconforming conditions or 
practices will be resolved by the UXOQCS or a designee before continuing the work. The 
UXOQCS will complete the Initial Phase Inspection Checklist. 

 Follow-Up Phase Inspection will be completed at regular intervals while a particular 
DFOW is performed. This phase ensures continuous compliance and an acceptable level of 
workmanship. To conduct and document these inspections, the UXOQCS will complete the 
Follow-up Phase Inspection Checklist. The UXOQCS will monitor onsite practices and 
operations taking place and verify continued compliance with the specifications and 
requirements of the Quality Control Plan and approved amendments. The UXOQCS will 
also verify that daily health and safety inspections are performed and documented as 
prescribed in the APP/SSHP. Discrepancies between site practices and approved 
plans/procedures will be resolved and corrective actions for unsatisfactory and 
nonconforming conditions or practices will be resolved by the UXOQCS or a designee 
before continuing work. 

 Final Acceptance Inspection is performed upon conclusion of the DFOW and before 
closeout to verify that QAPP requirements relevant to the particular DFOW have been 
satisfied. Outstanding and nonconforming items will be identified and documented on the 
Final Inspection Checklist. As each item is resolved, it will be noted on the Final Inspection 
Checklist. 

Additional inspections performed on a particular DFOW may be required at the discretion of 
the Navy, the Field Manager, or the PQAO. Additional preparatory and initial inspections 
would be warranted under the following conditions: unsatisfactory work, as determined by 
KCH or Navy, or changes in key personnel; resumption of work after a substantial period of 
inactivity (2 weeks or more); or changes to the project scope of work/specifications.  
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QAPP Worksheet #12-2—Definable Features of Work - Pre-Mobilization Activities 

DFOW Task  Inspection Procedure Pass/Fail Criteria Action if Failure Occurs 

Pre-Mobilization 
Activities 

GIS Setup Verify GIS system is functional 
and ready for site data 

GIS system has been set up 
and is ready for site data. 

Do not proceed with field 
activities until criterion is passed. 

Document Management and 
Control 

Verify appropriate measures 
are in place to manage and 
control project documents 

Appropriate measures are in 
place to manage and control 
project documents. 

Do not proceed with field 
activities until criterion is passed. 

Data Management Verify appropriate measures 
are in place to manage and 
control project data 

Appropriate measures are in 
place to manage and control 
project data. 

Do not proceed with field 
activities until criterion is passed. 

Subcontractor Procurement Ensure procurement of 
subcontractors and verify 
qualifications, training, and 
licenses 

Subcontractors’ qualifications, 
training, and licenses are up to 
date and acceptable. 

Ensure subcontractor provides 
qualifications, training, and 
licenses or change subcontractor. 

ESS Verify the ESS has been 
developed and approved 

ESS has been approved. Do not proceed with field 
activities until criterion is passed. 

EMP Verify the EMP has been 
developed and approved 

EMP has been approved. Do not proceed with field 
activities until criterion is passed. 

Complete Plans for Monitoring for 
Green Sea Turtle in the POLB 
Mitigation Pond, Least Tern, 
Belding’s Sparrow, Burrowing owl, 
and Ridgway’s Rail on the shoreline 
and terrestrial work areas 

Verify monitor will be onsite to 
conduct inspections prior to 
starting each phase of field 
activities  

Monitor is approved by the 
USFWS and will possess or 
work under the supervision of a 
biologist with a Section 
10(a)(1)(a) permit for handling 
endangered species.  

Do not proceed with field 
activities until criteria are passed. 

Dive Safety Plan (DSP) Verify the DSP(and related 
SOPs) have been developed 
and approved 

DSP has been approved. Do not proceed with dive 
operations until criterion is 
passed. 

MEC QAPP Verify the MEC QAPP has 
been developed and approved 

MEC QAPP has been prepared 
and approved and all parties 
agree to the technical and 
operational approach. 

Do not proceed with field 
activities until criterion is passed. 

Notes:  
EMP = Explosives Management Plan 
DSP = Dive Safety Plan 
GIS = geographic information system 

IP = Initial Phase Inspection 
PP = Preparatory Phase Inspection 
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QAPP Worksheet #12-2—Definable Features of Work – Mobilization and Site Preparation 

DFOW Task  Inspection  Procedure Pass/Fail Criteria Action if Failure Occurs 

Mobilization/ 
Site Preparation 

Onsite Document 
Review 

Verify Project Plans are approved, 
reviewed with project team, and have 
acquired appropriate signatures 

Document is approved and has 
been reviewed and acknowledged 
by appropriate project team 
members 

Personnel who are not familiar 
with the Project Plans may not 
proceed with field activities 
until criteria are passed 

Establish 
Communication and 
Logistics 

Verify coordination and functionality of 
communications equipment and logistical 
support 

Communications and other 
logistical support are coordinated 

Do not proceed with field 
activities until criteria are 
passed 

Complete Dig Permit 
Submittals 

Verify the locations of all underground 
utilities have been identified.  

Obtain utilities clearance 
documentation and retain in field 
records.  

Do not proceed with field 
activities until criteria are 
passed 

Local Agencies and 
Emergency Services 
Notification 

Verify local agencies and emergency 
services have been notified of site 
activities 

Emergency services and local 
agencies are aware of site activities 

Do not proceed with field 
activities until criteria are 
passed 

Verify site-specific 
training 

Verify all site-specific training has been 
performed and acknowledged 

Site-specific training is performed 
and acknowledged 

Do not proceed with field 
activities until criteria are 
passed 

Location Surveys  Establish location 
control (Land Surveyor 
Site Boundary and site-
specific Grid System 
(Land Surveyor) 

Verify that control benchmarks have been 
established in accordance with technical 
requirements in scope of work. Verify 
area, boundary, and grids are located and 
marked in the field according to land 
surveying scope of work 

Benchmarks have been established 
and meet requirements set forth in 
scope of work Surveying has been 
completed in accordance with 
scope of work requirements 

Stop activities until work 
complies with the requirements 
set forth in the scope of work 

Surface MEC 
Clearance 
(Terrestrial areas 
and exposed 
areas of POLB 
Mitigation Pond) 

Clear surface 
MEC/MPPEH and 
metal greater than 20 
mm in size.  

Verify that all surface MEC/MPPEH has 
been removed. 

Finding of one or more 
MEC/MPPEH 

Do not proceed with field 
activities until criteria are 
passed. 

Vegetation 
Clearance 

Remove vegetation to 
within 6 inches (15 cm) 
of ground surface 

Verify vegetation removed to within 6 
inches (15 cm) of ground surface 

Vegetation cleared sufficiently to 
allow for visual observation of 
ground surface and access for 
DGM equipment. 

Do not proceed with field 
activities until criteria are 
passed. 
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QAPP Worksheet #12-2—Definable Features of Work – Field Investigation Activities 

DFOW Task  Procedure Pass/Fail Criteria Action if Failure Occurs 

Geophysical 
Survey 
Preparation 

Equipment Testing Verify equipment testing has 
been performed and equipment 
is functional. 

Equipment passed functionality test as 
required by the GIWP, DGM SOPs, 
and this MEC QAPP. 

Repair defective instrument or replace 
instrument altogether. 

Work Methods Verify intended work methods 
are understood by onsite 
personnel and have been 
communicated to each DGM 
team member. 

Work methods are established, 
communicated, and are being 
performed in accordance with the 
GIWP, DGM SOPs, and this MEC 
QAPP. 

Stop activities, discuss with DGM field 
team course of corrective action; if 
necessary, redo work that was not 
properly completed; resume work when 
requirements set forth in GIWP, DGM 
SOPs, and MEC QAPP are understood 
by onsite personnel. 

Terrestrial and 
Aquatic 
Geophysical 
Surveys  

Perform DGM data 
collection  

Verify DGM activities are done 
in accordance with QC testing 
requirements in the GIWP, 
DGM SOPs, and this MEC 
QAPP.  

Geophysical field procedures activities 
are being performed in accordance 
with the AHA, SSHP, GIWP, DGM 
SOPs, and this MEC QAPP. 

Stop work until unsafe activities are 
corrected; discuss with DGM field team 
course of CA; resume work when 
requirements set forth in GIWP, DGM 
SOPs, and MEC QAPP are understood 
by onsite personnel; re-collect data, as 
necessary. 

Geophysical 
Data 
Evaluation 

Data Transfer and 
Upload to FTP Site 

Verify data are transferred for 
review. 

Raw data have been transferred by 
field team as required by the GIWP, 
DGM SOPs, and this MEC QAPP. 

Request transfer of data. 

Terrestrial and Aquatic 
Geophysical Data 
Processing, Anomaly 
Selection, and 
Interpretation 

Verify data processing is 
adequately performed, data 
pass QC, and interpretation 
and anomaly selection is 
appropriate. 

Data are processed in timely manner, 
anomaly selections have been made, 
and interpretation is provided in 
accordance with the GIWP, DGM 
SOPs, and this MEC QAPP. 

Request re-collection or re-processing of 
data, as necessary. 
Request data packages from Data 
Processor if not delivered in accordance 
with schedule. 

Terrestrial 
Anomaly 
Investigation 

Manual and Low-Input 
Mechanical Intrusive 
Investigation of 
Geophysical Anomalies 

Verify anomaly reacquisition is 
performed as detailed in this 
MEC QAPP and the ESS. 

Do not proceed with field activities until 
criterion is passed. 

Verify anomaly reacquisition is performed 
as detailed in this MEC QAPP. 

Aquatic 
Anomaly 
Investigation 

Manual Intrusive 
investigation of 
Geophysical Anomalies 

Verify anomaly reacquisition is 
performed as detailed in this 
MEC QAPP, the ESS, and the 
Dive Safety Plan.  

Do not proceed with field activities until 
criterion is passed. 

Verify anomaly reacquisition is performed 
as detailed in this MEC QAPP. 
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QAPP Worksheet #12-2—Definable Features of Work – Field Investigation Activities 

DFOW Task  Procedure Pass/Fail Criteria Action if Failure Occurs 

MEC/MPPEH 
Management 

Identification of 
MEC/MPPEH 

Verify MEC/MPPEH properly 
identified, flagged, and 
documented. 

Work methods are established, 
communicated, and being performed in 
accordance with the ESS, this MEC 
QAPP, SOPs, and the Dive Safety 
Plan.  

Do not proceed/continue with field 
activities until criterion is passed. 

Storage of 
MEC/MPPEH 

Verify MEC/MPPEH 
documented, inventoried, and 
properly stored 

Work methods are established, 
communicated, and being performed in 
accordance with the ESS, and this 
MEC QAPP.  

Do not proceed/continue with field 
activities until criterion is passed. 

MEC/MDEH 
Destruction via BIP 

Verify all BIP planning, 
notification and execution 
procedures are performed as 
detailed in this QAPP. 

Work methods are established and 
communicated and being performed in 
accordance with the ESS, this MEC 
QAPP, SOPs, and the Dive Safety 
Plan.  

Do not proceed/continue with field 
activities until criterion is passed. 

MD/MDAS 
Management 

Inspection and 
Certification 

Verify 100 percent visual 
inspection, verification, and 
certification of MDAS.  

Work methods are established, 
communicated, and being performed in 
accordance with the ESS, this MEC 
QAPP, and SOPs.  

Do not proceed/continue with field 
activities until criterion is passed. 

MDAS Storage Store and secure 
MDAS 

Verify inspected and certified 
MDAS is locked and sealed in 
containers and containers are 
located in secure area  

Security elements are completed in 
accordance with the ESS, this MEC 
QAPP, and SOPs. 

Do not proceed/continue with field 
activities until criterion is passed.  

MDAS 
Management 

Demilitarization and 
smelting of MDAS 

Verify all containers of 
inspected and certified MDAS 
arrive at facility, observe MDAS 
destruction completed.   

Transport and destruction of MDAS 
completed in accordance with the ESS 
and this MEC QAPP.   

Do not proceed/continue with field 
activities until criterion is passed. 

Demobilization Demobilize from the 
site 

Verify equipment and 
personnel have been 
demobilized from the site and 
the site is returned to pre-
mobilization condition.  

All personnel and equipment have 
been demobilized. 

Package and ship all equipment offsite, 
and demobilize crew. 
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QAPP Worksheet #13—Secondary Use of Data Criteria and Limitations Table 

Secondary Data 

Data Source 
(Originating Organization, Report 

Title, and Date) 

Data Generator(s) 
(Originating Organization, 

Data Types, Data 
Generation/Collection 

Dates) 

How Data May Be Used 
(If Deemed Usable during 
Data Assessment Stage) 

Limitations on  
Data Use 

Preliminary Site 
Inspection  

Collection and review of existing and 
available information about the site.  

(Malcolm Pirnie, Preliminary Site 
Inspection, Naval Weapons Station 
Seal Beach, December 2008.)  

Malcolm Pirnie, 2008. Review 
of historical records, field 
data, anecdotal evidence, and 
interviews with site personnel. 
Included visual surveys. 
Completed in 2007-2008.  

Provide information that might 
indicate the presence of 
MEC/MPPEH. 

Will be used for surface 
inspection only. Identified 
items were not confirmed as 
MEC. However, EOD 
responded to some of the 
findings.  

Site Inspection  SI of MRP Sites.  

(ChaduxTt, Site Inspection Report for 
Munitions Response Program Sites 
UXO1, UXO2, UXO6, AOC1, and 
AOC2, January 2011)  

ChaduxTt, 2011. Results of 
DGM, hand-held instrument-
aided visual inspections, and 
soil and sediment sampling. 

Incorporate findings into the 
development of the ESS, 
establishment of ESQDs for 
the project, and information to 
support DGM surveys and 
intrusive investigations.  

Will be used for SI only. 
Identified items were not 
confirmed as MEC. However, 
EOD responded to some of 
the findings. 

Notes: 
ESQD = explosive safety quantity distance  
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QAPP Worksheet #14—Summary of Project Tasks 

Definable Feature of Work Tasks 

Pre-Mobilization Activities RI Work Plan (including GIWP and MEC QAPP) development and 
approval 

Biological Avoidance and Minimization Plan 

Explosives Management Plan 

UXO Dive Safety Plan 

GIS setup 

FTP site setup 

MRSIMS setup 

Subcontractor procurement  

Document management and control 

Data management procedures established 

General training completed 

Personnel qualifications/training verification  

Mobilization/Site Preparation Dig permit submittals/utility locates 

Mobilize crew and equipment  

Mobilize equipment for aquatic investigation operations 

Pre-work inspection by biological monitor 

Onsite document review 

Communications and logistics establishment 

Local agencies and emergency services notification, if required 

Site-specific biological resource training for terrestrial and aquatic 
investigation operations 

Establish exclusion zones, entry control points, and rally points 

ECA installation for analog geophysical instruments 

Establish site-specific location control 

Flag site boundary 

Physically set and mark site-specific grid network corners 

Stake-out and vegetation removal of 100 percent DGM coverage area  

Complete detector-aided visual surface clearance 

QC seed placement and documentation 

Record location of QC blind-seed items 

Geophysical Survey - Terrestrial Background EM61-MK2 survey at proposed IVS location 

Installation and collection of initial IVS survey  

Initial QC testing 

DGM surveys using EM61-MK2, including continued QC testing 

Data transfer 

Geophysical Survey - Aquatic Initial QC testing 

SSS and bathymetry surveys  

DGM Survey using EM61-Flex3, including continued QC testing 

Data transfer 
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QAPP Worksheet #14—Summary of Project Tasks 

Definable Feature of Work Tasks 

Geophysical Data Evaluation Process and interpret data 

Perform anomaly selection in accordance with GIWP, DGM SOPs, 
and MEC QAPP 

QC of DGM results 

IVS report preparation 

Entry of geophysical anomalies into MRSIMS 

Compilation of geophysical anomaly dig sheets 

Terrestrial Anomaly Investigation  

(including manual and mechanical 
intrusive investigation, if needed) 

  

Verification of completeness and accuracy of target list provided for 
reacquisition 

Equipment testing and setup 

Anomaly reacquisition  

Team separation distance 

Manual excavation of anomalies 

Low-input approach to mechanical excavation, if needed 

MEC/MPPEH inspection/documentation  

Record recovered items 

100 percent QC check of anomaly excavations 

Aquatic Anomaly Investigation  

(including manual intrusive 
investigations) 

Verification of completeness and accuracy of geophysical anomaly list 
provided for reacquisition 

Equipment testing and setup 

Anomaly reacquisition  

Team separation distance 

Manual excavation of anomalies using UXO dive team in 
conformance with Dive Safety Plan  

MEC/MPPEH inspection/documentation/management  

Record recovered items 

MEC/MDEH/MPPEH/Management 
and Disposal 

Notification, documentation of recovered MEC/MDEH  

MEC/MDEH will be managed in conformance with the ESS 

BIP demolition for unsafe to move MEC, using engineering controls 

MD/MDAS Management Inspection, verification and certification of MDAS 

Transfer to recycling facility  

MC Sampling Implement anomaly avoidance procedures 

Demobilization Demobilize crew and equipment from project site 

Final Report and Closeout Preparation of RI Report 

Data archiving 

Procurement closeout 

Notes: 
MD = munitions debris 
MRSIMS = Munitions Response Site Information Management System 
OB = Open Burn 
OD = Open Detonation 
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The following is a summary of site set-up and preparation activities. Information regarding 
site sampling and rationale is included in Worksheet #17.  

Pre-Mobilization Activities 

This MEC QAPP has been developed to provide detail on how the project will be performed 
and the QC measures to be implemented. Prior to mobilization activities, this plan will be 
reviewed and approved by KCH, the Navy, and the oversight agencies. Additionally, 
coordination will be made to ensure GIS information and equipment are available and 
updated for project activities, document and data management procedures are in place, and 
all subcontractors have been procured. Subcontractor qualifications, certifications, and 
licenses will be reviewed prior to selection. 

Mobilization/Site Preparation 

All required field personnel, equipment, and materials will be mobilized to the 
NAVWPNSTA Seal Beach MRP Sites. Onsite personnel will review this MEC QAPP and the 
RI Work Plan, GIWP, and other relevant planning documents. Appropriate site-specific 
training, including health and safety review for site activities, geophysical survey training, 
and MEC awareness training, will be verified or performed. Minimum training 
requirements are listed in QAPP Worksheet #8. Additionally, a morning safety meeting will 
be conducted each day to review the tasks to be performed that day and any potential 
hazards present.  

A NAVWPNSTA Seal Beach dig permit for intrusive activities (for investigation of 
geophysical anomalies) will be submitted to NAVFAC Southwest no less than 7 days prior 
to initiating fieldwork. KCH will also contact Underground Service Alert and conduct 
ground-penetrating radar surveys at least 2 days before any intrusive activities to check for 
underground utilities in the vicinity of MRP Sites UXO1, UXO6, and AOC2. United States 
government phone lines run along the northern boundary of the site and through the central 
and eastern portions of MRP Site UXO1. Fire hydrants are located along the western 
boundary of the site and just beyond its northern boundary; one fire hydrant is located in 
the southwestern portion of the site. Known underground utilities will be clearly marked 
using a system of flagging on the ground. 

The planned field activities will be conducted adjacent to or within areas that could be 
habitat for four federally listed species and one candidate species known to occur at 
NAVWPNSTA Seal Beach. These include three federally endangered species and one 
federally threatened species. The light-footed clapper rail (federally endangered species) 
and western snowy plover (federally threatened species) are potentially present year-round 
at NAVWPNSTA Seal Beach. The California least tern (federally endangered species) is a 
migrant that is present during the spring and summer for breeding, and the mountain 
plover (federal candidate for listing) is a migrant present in the winter. The green sea turtle 
is also listed as federally endangered. The specific measures established for MRP Sites 
UXO1, UXO6, and AOC2 to minimize or eliminate potential impacts to these species are 
included in the Biological Avoidance and Minimization Plan (Appendix D of the RI Work 
Plan). A project personnel environmental training program will be attended by all project 
personnel prior to any project activity. The training shall include a brief review of state and 
federal listed species and other sensitive species/resources that may exist in the 
investigation area. The training will include the life history of each species, field 
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identification, habitat requirements, locations of sensitive biological resources, limits of the 
investigation area, and the legal status and Endangered Species Act protection of each 
species. KCH will coordinate with NAVWPNSTA Seal Beach for a biological monitor to 
inspect the POLB Mitigation Pond for sea turtles and other marine mammals prior to the 
beginning of each phase of work.  

The FTL will ensure that onsite communications (such as mobile phones and two-way 
radios) have been established among team members. The FTL will also ensure that 
NAVWPNSTA Seal Beach has been notified of site activities, to ensure that proper 
emergency response is in place. 

All equipment will be inspected upon arrival at the site, will be tested for functionality, and 
will be repaired or replaced as necessary to ensure quality performance. Equipment 
inspections will also be performed daily throughout the project to verify proper 
functionality and prevent any damage. UXO personnel will establish an ECA for analog 
geophysical instruments to be used during site activities. Good housekeeping procedures 
will be followed to reduce the risk of equipment damage. Other equipment and 
requirements are outlined in the SSHP, to be included as Appendix G in the RI Work Plan.  

A California-registered and licensed professional land surveyor (PLS) in good standing with 
the state will establish location control (for example, temporary benchmarks) onsite for use 
throughout the field activities in accordance with the subcontract agreement. Horizontal 
survey control work will comply with Second Order, Class II (1:20,000) or better, as outlined 
in the FGDC Geospatial Positioning Accuracy Standards, Part 4: Standards for Architecture, 
Engineering, Construction (A/E/C), and Facility Management. If GPS is used, the relative 
horizontal accuracy shall conform to the FGDC Geospatial Positioning Accuracy Standards, 
Part 2: National Standard for Spatial Data Accuracy. Vertical control will be Second Order 
Class II (0.35 √m) or better, as outlined in the FGDC Geospatial Positioning Accuracy 
Standards, Part 4: Standards for Architecture, Engineering, Construction (A/E/C) and 
Facility Management.  

A site-specific grid system will be established for each investigation area, consisting of 
individual grids measuring 100 feet by 100 feet (30 meters by 30 meters). Conceptual layouts 
of this grid system are presented as Figures 17-1, 17-2, and 17-3. The corners of the grids will 
be physically marked by the PLS prior to the start of DGM. Stakes will be placed without 
metal markers (rebar, nails, and hubs) and will not protrude more than 1 foot (0.3 meter) 
above the ground surface. The southwest corner stake for each grid will be labeled with the 
grid ID.  

Up to three temporary benchmarks will be established at the site (but not within the DGM 
investigation areas) by the PLS in the project coordinate system. The coordinates and 
elevations of these benchmarks will be provided to the DGM field crew prior to 
mobilization. In addition, the PLS will stake out the investigation area boundary, and locate 
QC seeds buried prior to the start of DGM.  

UXO personnel will implement anomaly avoidance measures to prevent unintentional 
contact with potential MEC/MPPEH during land surveying, vegetation clearance, and 
DGM. UXO personnel will also bury the blind seeds. The PLS will record the locations of 
these blind seeds. 
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Detector-Aided Visual Surface Clearance 

A detector-aided visual surface clearance will be performed by UXO personnel in the DGM 
survey areas at the terrestrial portions of MRP Sites UXO1 (Primer Salvage Yard and 
exposed areas of the shoreline and three islands at the POLB Mitigation Pond), UXO6, and 
AOC2. The surface clearance at MRP Site UXO6 will include the approximate 29-acre area in 
the eastern portion of the MRP that may be leased for agriculture. For all areas, non-
munitions-related debris that is 2 inches by 2 inches (5 centimeters by 5 centimeters) in size 
or greater that protrudes, or is visible from the top of ground (soil) surface, will be removed 
as part of the surface metal removal clearance. Recovered MEC/MPPEH will be identified, 
classified, reported, and disposed of in accordance with the ESS. 

Vegetation Clearance 

Prior to the geophysical survey, vegetation clearing will be performed to facilitate site 
access. Vegetation clearance will be conducted on an as-needed basis and limited to cutting 
of brush, vines, small trees, and tree limbs (smaller than 3 inches in diameter) that would 
directly impede the movement of the detection equipment and investigation personnel. 
Cuttings will be removed from the DGM survey areas to minimize potential slip, trip, and 
fall hazards. Vegetation clearance will be performed using hand-carried tools by personnel 
trained in their proper orientation. No ground disturbance will occur during vegetation 
removal. 

The following is a summary of MPPEH management procedures that will be followed for 
MEC investigations at MRP Site UXO1, UXO6, and AOC2.  

MEC/MPPEH Management and Destruction  

This discussion covers segregation, accountability, and recording, as well as MEC, MDEH, 
and MPPEH eligible for onsite disposition and MDAS management.  

Segregation, Accountability, and Recording  
All anomalies will be considered to be MEC/MPPEH until visual inspection confirms 
identification. A systematic approach will be used for collecting, inspecting, and segregating 
MEC, MDEH, and MPPEH eligible for onsite disposition via open detonation, from MDAS 
items recovered from the site. This approach is designed so that materials undergo a 
continual inspection and evaluation process from the time they are excavated until they are 
removed from the site. All MPPEH processing activities will be conducted in conformance 
with SOP ES-S01-503-P, Material Presenting an Explosive Hazard (MPPEH) Processing, which is 
included in Attachment 2.  

 The segregation procedures begin when the item is first discovered by the UXO 
technician and continue as follows: 

 The UXO technician makes a preliminary determination of the item’s classification 
into one of three categories: (1) MEC or MDEH, (2) MPPEH eligible for onsite 
disposition, or (3) MDAS. 

 The UXO Technician III (team leader) confirms the determination. 

 The UXO Technician III (team leader) records the location, depth, and category of 
each item in a log and hand-held device. 
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 For MEC/MDEH (and as available for MPPEH eligible for disposition), the following 
information will be recorded: 

 Unique ID number— Established in coordination with the SUXOS and MEC 
Subcontractor Team Leader. Also to be incorporated in photographs of the item (for 
example, by using a dry erase board) 

 Location—Northing and Easting coordinates 

 Depth to item—If the item is partially buried, depth to the center of the mass of the 
item (recorded in inches) 

 Orientation—Geographical direction (north, south, east, or west) the item is 
pointing, unless vertical 

 Type and nomenclature—Type of ordnance and nomenclature, as specific as 
possible; type and nomenclature is to be incorporated in photographs of the item (for 
example, by using a dry erase board) 

 Filler—Type of filler (such as none, inert, high explosive, white phosphorous, 
illumination, incendiary, chemical, or smoke) 

 Fuze—Type of fuze (such as none, inert, point detonating, powder train, or base 
detonating) 

 Date and time found—Date and approximate time when the MEC item was found 

 Team or individual—Team number or individual who found the MEC or MDEH 
item 

 Destruction —Disposal status 

 Date item disposed—Date when the MEC or MDEH item was disposed 

 Photo ID—Photo numbers from camera or ID number if included in photo 

 Comments—Any noteworthy comments 

If the anomaly has not been discovered when all reasonable efforts to investigate the 
anomaly have been expended (for example, mechanized excavation of overburden) and 
geophysical instruments indicate the anomaly is still present, the reason for not resolving 
the anomaly will be entered in the comments field of the log or digital record (for example, 
“maximum possible investigation depth reached, anomaly not resolved”).  

Separate records will be prepared and maintained for each individual work transect and 
compiled at the end of the operation. 

MEC Management 
MEC will be visually inspected by the SUXOS and UXOSO at the location where the MEC 
item is encountered and be classified for disposal/management as follows: 

Recovered MEC classified as unsafe to move will be blown in place in accordance with 
Sections 6.3 and 6.4 of the NAVWPNSTA Seal Beach MRP Sites UXO1, UXO6, and AOC2 
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ESS. Recovered MEC/MPPEH classified as safe to move will be transferred to a Bureau of 
Alcohol, Tobacco, Firearms, and Explosives Type 2 portable magazine, which will be staged 
near the southeast corner of MRP Site UXO1. The MEC/MPPEH will be stored until 
sufficient items are available for consolidated open detonation destruction disposal, or 
consolidated open detonation disposal following the completion of all MEC investigation 
operations. The SUXOS and UXOSO must determine that the risk associated with 
movement is acceptable and that the movement is necessary for the efficiency of the 
activities being conducted or the protection of people, property, or critical assets. In such 
cases, the responsible SUXOS and UXOSO must agree with the risk determination and 
document this decision prior to movement of the MEC or munitions item. Consolidated 
disposal operations will be conducted within MRP Site UXO1, and away from structures or 
roadways. Acceptable-to-move MEC will be transferred to a sited portable magazine for 
storage until open detonation disposal operations can be conducted. 

For the POLB Mitigation Pond aquatic investigation area, safe-to-move items will be 
brought ashore by one of the tethered craft or the support boat to a designated offloading 
point at the shoreline. Acceptable-to-move MEC will be transferred to a sited portable 
magazine for storage until open detonation disposal operations can be conducted.  

All MEC destruction operations will be conducted in accordance with EOD Bulletin 60A 
1-1-31 (Navy, 1994), NAVSEA OP 5, Volume I (Navy, 2014), and NAVSEA SW060-AA-
MMA-010, Volumes I and II (Navy, 2000). After demolition operations, the area will be 
policed and recovered MPPEH will be managed in accordance with the requirements 
described in the following paragraphs.  

Commercial donor explosives will be delivered using just-in-time procedures, just prior to 
the performance of a disposal operation.   

Engineering controls for blast or fragment mitigation may need to be employed including the 
evacuation of personnel and protection of property; construction of protective works such as 
trenching, barricades, or buttresses to protect fixed facilities; or tamping the shot with earth 
and sand to reduce fragmentation. The required soil or sand thickness used for tamping 
detonations is obtained from the relevant Fragmentation Data Review Form or from the latest 
version of the DDESB Buried Explosion Module, developed by the Structural Branch of the 
United States Army Engineering and Support Center, Huntsville. This information is 
presented in the ESS.  

MPPEH Management  
MPPEH will be collected at a designated location within the work area. All MPPEH will be 
assessed and its explosives safety status determined and documented in accordance with 
NAVSEA OP 5 (Navy, 2014) and Section 6.4 of the NAVWPNSTA Seal Beach MRP Sites 
UXO1, UXO6, and AOC2 ESS before transfer within the DoD or release from DoD control. 
Before release to the public, MPPEH will be documented by authorized and technically 
qualified personnel as MDAS after a 100-percent inspection and an independent 100-percent 
re-inspection to assess whether it is safe from an explosives safety perspective. MPPEH 
determined by the SUXOS to present an explosive hazard will be managed and destroyed as 
MEC.  

The SUXOS and UXOSO will assess and document material as safe. Items having all cavities 
visually accessible and found by qualified inspectors to be visually free of explosive hazards 
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may be classified as MDAS and will be documented as such via signature from the two 
inspectors on Department of Defense (DD) Form 1348-1. The following statement will be 
included on the DD Form 1348-1:  

The material listed on this form has been inspected or processed by DDESB-
approved means, as required by DoD policy, and to the best of my knowledge and 
belief does not pose an explosive hazard. 

MDAS will be accumulated onsite in a secure container pending offsite recycling. The 
MDAS container will have permanent markings and will be kept closed and secured. Once 
an MDAS container has reached capacity, or the project has reached a point where it will 
likely no longer encounter MEC/MPPEH, the daily certifications of contents of the container 
may be consolidated onto one DD Form 1348-1, with the container number and the same 
dual signatures as were on the individual daily certificates.  

 Identification of MDAS means the item is completely safe and qualifies for recycling, 
providing that:  

 The item meets demilitarization requirements. Release of the material may be 
contingent on further demilitarization, as discussed in NAVSEA OP5 paragraph 
13-15.13 (Navy, 2014).  

 Every surface is visible and capable of being inspected. Visual inspection is only 
applicable to pieces of metal that have no cavities, holes, blind spaces, rivets, cracks, 
or other obscured features. 

General refuse will be disposed of as solid waste. Non-munitions scrap and general refuse 
will be stored in a separate container from the MDAS and identified as non-munitions 
recyclable or non-recyclable debris. 

MDAS Management  
All recovered items determined to be MDAS will be secured and managed to prevent 
transfer or release prior to being fully documented as free of explosive hazards, as specified 
in NAVSEA OP 5, Volume 1 (Navy, 2014). Lockable containers (such as 55-gallon drums) 
clearly marked as to their contents, will be used to accumulate, store, and maintain positive 
control of MDAS. During daily accumulation, the drums will be re-sealed and locked.  
Locked and sealed drums of inspected MDAS will be stored in the fenced and gated area of 
MRP Site UXO1. The gate will be locked when the area is not in use.  

The UXOSO and UXOQCS will conduct random sampling of all MDAS to make sure that no 
MEC/MDEH items were comingled with MDAS. Once a container is filled with MDAS, it is 
closed and sealed until it is received at the final destination. MDAS will be certified by 
visual means via 100-percent inspection by one fully qualified UXO technician (UXO 
Technician III or higher), followed by an independent 100 percent re-inspection by a second 
fully qualified UXO Technician III or higher.  

MDAS is documented using a Disposal Turn-In Document from DoD, DD Form 1348-1 
series. The FTM-SUXOS and the UXOSO or UXOQCS sign DD Form 1348-1 with their 
names and positions legibly printed, along with the company’s name, address, and 
telephone number. Each container is sealed to prevent tampering and has a unique seal ID 
number to maintain tracking during shipment to a certified recycler for final disposal. USAE 
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tracks all documentation from item recovery to disposition and includes copies of all 
documentation in the After Action Report. DD Form 1348-1 includes the following 
statement:  

“The material listed on this form has been inspected or processed by DDESB-approved means, as 
required by DoD policy, and to the best of my knowledge and belief does not pose an explosive 
hazard.” 

Inspected and certified MDAS will be transferred offsite to an authorized recycling facility. 
The total weight of MDAS will be documented during certification and verified upon 
receipt by the receiving facility.  

Scrap Metal Management  
All scrap metal items not related to MEC/MPPEH/MDAS, and not shaped like munitions 
(e.g. munitions canisters) will be placed in a disposal bin provided by the NAVWPNSTA 
Seal Beach Qualified Recycling Program.  

Demobilization 

Demobilization of equipment and personnel will occur when site activities are complete and 
field data have been determined to have met the MQOs, performance criteria, and 
QC requirements. 
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QAPP Worksheet #15—Reference Limits and Evaluation Table 

MEC Item Project Action Limit 

Project Action 
Limit 

Reference Project Detection Limit Goal 

Validated Detection 
Limits/Test Bed Validated 

Detection Capability 

ECA Analog digital metal detectors (White’s XLT All Metals 
Detector or equivalent) must locate a buried small ISO 
within the ECA. ISO will be buried at depth that provides 
sufficient signal-to-noise ratio. 

Worksheet #36 Small ISO(s) buried in ECA can 
be detected by each instrument 
when intended for use onsite 

Verify by UXOQCS 

Anomalies Sufficient anomalies must be investigated to determine 
with 95 percent confidence level ±5 sampling error the 
proportion of munitions-related to non-munitions-related 
items present. 

Worksheet #36 Excavation and investigation of 
specific anomalies provided by 
the Project Geophysicist 

Verify by Project 
Geophysicist and UXOQCS 

Blind Seed 
Item 

100 percent detection of blind seeds during DGM and 
recovery of 100 percent of seed items during intrusive 
investigation at terrestrial areas. 

Worksheet #36 Detection and recovery of all 
seed items 

Verify by Project 
Geophysicist and UXOQCS 
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QAPP Worksheet #16—Project Schedule/Timeline 

Activity 

Dates 

Deliverable Deliverable Due Date 
Anticipated Date of 

Initiation 
Anticipated Date of 

Completion 

Review of RI Work Plan with 
MEC QAPP  

April 2015 August 2015 Final RI Work Plan with MEC 
QAPP  

August 2015 

Aquatic and Terrestrial DGM 
Surveys  

September 2015 October 2015 DGM reports (hard copy and 
EDD) by MRP Site 

July 2016 

Terrestrial Intrusive 
Investigations 

November 2015 February 2016 NA NA 

Aquatic Anomaly Investigations November 2015 February 2016 NA NA 

RI Report for MRP Sites UXO1, 
UXO6, and AOC2 

March 2016 January 2017 Final RI Report January 2017 
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QAPP Worksheet #17—Sampling Design and Rationale 

This section describes the sampling design and rationale for the MEC investigation.  

DGM 

After site-setup and preparation activities have been completed (described in Worksheet 
#14) and the PLS work has undergone QC, DGM will be performed at the site.  

 Within the terrestrial areas of MRP Sites UXO1, UXO6, and AOC2, DGM will consist of 
surveying with the EM61-MK2 using a person-portable or towed-array DGM 
configuration. One-hundred percent of the terrestrial portions of MRP Sites UXO1 
(including the portion of the POLB Mitigation Pond shoreline and small islands exposed 
during low tide) (Figure 17-1) and AOC2 (Figure 17-5) will be surveyed. However, a 
statistical approach to DGM will be used at MRP Site UXO6 because MEC/MPPEH may 
be widely dispersed in the subsurface. This approach will consist of 100 percent DGM 
survey coverage at 26 randomly-selected 100-foot by 100-foot (30-meter by 30-meter) 
grids selected within the boundaries of MRP Site UXO6 using Visual Sample Plan 
(PNNL/Battelle, 2014). Randomly selected grid cells for MEC investigation are listed in 
Table 17-1 and shown on Figures 17-3, 17-4, and 17-5. In the event that one or more of 
the randomly selected grid cells cannot be fully investigated (because of utilities rail bed 
interference), alternate randomly selected grid cells shown in Table 17-2 and 
Figures 17-3, 17-4, and 17-5 may be used as substitutes.  

 Within the aquatic portions of the POLB Mitigation Pond, SSS and bathymetry surveys 
will be conducted to identify possible obstructions below the water level that might 
inhibit the path of the underwater DGM platform. Afterwards, DGM surveys will be 
conducted at accessible areas of the POLB Mitigation Pond using a Geonics EM61-Flex3 
as an underwater towed array tethered to a small watercraft.  

Table 17-1—Randomly Selected Grid Cells for MEC Investigation at MRP Site UXO6 

C-101 T-75 V-93 

D-99 T-85 W-16 

I-100 T-99 W-39 

N-101 U-34 W-60 

S-14 U-42 X-24 

S-29 U-57 X-28 

S-91 V-48 X-53 

T-7 V-72 Y-20 

T-65 V-84  

 

Table 17-2—Alternate Randomly Selected Grid Cells for MEC Investigation at  
MRP Site UXO6  

J-100 T-55 W-47 

T-16 W-22 W-82 
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All DGM will be performed in accordance with this MEC QAPP, the GIWP, and DGM 
SOPs. Additional information regarding the performance of DGM is provided in QAPP 
Worksheet #26. 

Anomaly Selection and Sampling Procedures 

After the DGM results have undergone final QC, KCH will use Visual Sample Plan 
(PNNL/Battelle, 2014) to evaluate the distribution of EM61-MK2 geophysical anomalies for 
the presence of relative EADAs. From this evaluation, the number of anomaly populations 
will be determined. If no EADA is identified, then the EM61-MK2 anomalies will constitute 
one anomaly population. If one EADA is identified, then the anomalies will constitute two 
populations (the EADA and the dispersed area), and so forth.  

KCH will perform statistical sampling of anomaly populations for MRP Sites UXO1 and 
AOC2 using the Estimating a Proportion method, described in the following subsection, for 
a known population of anomalies. This method will be used to determine the number of 
anomalies that would be required for intrusive investigation in each population in order to 
characterize the proportion of MEC/non-MEC to a 95 percent confidence level and within a 
5 percent margin of error. Anomalies within each population will subsequently be randomly 
selected for inclusion on the dig lists.  

The sampling approach employed for MRP Site UXO6 (100 percent DGM coverage at 
26 randomly selected grid cells) requires that all DGM anomalies be investigated so that the 
findings may be extrapolated to the uninvestigated grid cells of the site. Therefore, the 
Estimating a Proportion method will not be used to plan intrusive investigations at MRP 
Site UXO6. 

The same anomaly selection and sampling procedures will be followed separately for the 
Flex3 aquatic portion of POLB Mitigation Pond. The aquatic anomalies will be represented 
as a separate population.  

Estimating a Proportion 

Using the following statistical sample size formulas for categorical data, it is possible to 
determine the necessary sample size of geophysical anomalies to be intrusively investigated 
and classified within a population of anomalies. The sample population investigation results 
can be extrapolated to estimate the proportion of MEC to non-MEC across the population 
within an acceptable confidence limit and margin of error. When a population size is large 
or unknown: 

n0 = 
2

2
α

e

pqZ
 

When a population size is finite or known (finite population correction): 

n1 = 









N

0

0

n
1

n
 

Zα = desired confidence level 
p = proportion of MEC-classified geophysical anomalies 
q = proportion of non-MEC-classified geophysical anomalies (q = 1-p) 
e = acceptable margin of error for proportion being estimated 
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n0 = statistical sample size for a large population 
n1 = adjusted statistical sample size for a finite population 
N = size of the population (number of geophysical anomalies along a transect segment) 

When estimating the variance of proportional variables (for example, MEC or non-MEC), it 
is most conservative to estimate a population proportion of 50 percent (p=0.5); the result is 
that variance (pq) is maximized and, thus, the required sample size is also maximized.  

Using a z-statistic for a 95 percent confidence level (i.e., Zα=1.96) and a margin of error of 
5 percent (i.e., e=0.05), the solution for n0: 

n0 = 
2

2

e

pqZ   = 
2

2

05.0

)5.0)(5.0(96.1   = 384 

This formula calculates that a maximum of 384 geophysical anomalies need to be classified 
to determine with 95 percent confidence and ± 5 percent sampling error the proportion of 
MEC to non-MEC geophysical anomalies in a large or unknown population. 

Once the number of geophysical anomaly contacts have been determined in a population, 
the total number of contacts can be used as the total population (N). If n0 is greater than 
5 percent of N (N*0.05 > n0), the required sample size can be further reduced. Thus, within a 
population, once N is known, the required sample size can be reduced by solving for n1: 

n1 = 









N
0

0

n
1

n
 = 

N

384
1

384


 

This formula allows scaling of sample size to the appropriate quantity based on the number 
of contacts discovered within a population and the predetermined confidence level and 
acceptable margin of error. For example, if N=20, a total of 19 of the 20 anomalies would be 
investigated in the population. If N=100, a total of 79 anomalies would be investigated in the 
population. The following graph shows results of this calculation for various population 
sizes. 

After the statistically representative subset of anomalies is determined from the Estimating a 
Proportion statistical tool, the project team may add biased intrusive investigation locations 
if additional intrusive information is desired from within the investigation areas. These 
additional investigations would represent biased locations, and the results incorporated into 
the overall assessment of the MRP sites. 
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Estimating a Proportion for Scaling of Sample Size to Various Population Sizes 

 

 

Anomaly Reacquisition 

Anomalies selected for intrusive investigation in terrestrial areas will be reacquired in the 
field by the PLS. Anomalies selected for intrusive investigation in the aquatic portions of the 
POLB Mitigation Pond will be reacquired by the reacquisition team assisted by the PLS and 
the UXO dive team.  

KCH will provide a list of geophysical anomalies, which will include the anomaly unique 
ID, coordinates (Eastings and Northings), and geophysical response amplitude. At 
terrestrial locations, anomalies will be reacquired by placing a vinyl-stem pin flag with a 
1-foot offset to the North of the selected geophysical anomaly locations as an added safety 
measure. For aquatic areas, a polyvinyl chloride (PVC) post or small buoy attached to a 
sandbag will be placed within 1 foot of the anomaly location. The PVC post method will be 
the primary method for marking the targets of interest in water. A PVC post will be gently 
driven into the sediment, within 1 foot of the anomaly location. If the primary approach 
does not work, a 2- to 3-pound weight with an attached float will be gently lowered to the 
pond bottom to avoid an accidental detonation and mitigate suspension of sediment.  The 
weight will provide a reference point for the diver. The diver will check the area 
immediately around the small weight for anomalies. The diver will also check the area 
intended for sandbag placement, to determine that the area is free of anomalies.  Only 
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essential diving personnel will be in the pond area during these operations.  The unique 
anomaly ID will be written on the flag/post/buoy. A daily QC check of the positional 
equipment used during reacquisition will be performed utilizing the temporary benchmarks 
previously established by the PLS. 

Terrestrial Anomaly Intrusive Investigations 

Intrusive investigations by the MEC support subcontractor will be performed at the 
terrestrial anomaly locations flagged by the PLS. Refinement of anomaly locations will be 
performed using the EM61-MK2 and using handheld geophysical instruments. Geophysical 
anomalies will be investigated until the source of the anomaly is resolved. It is assumed that 
digging will be able to be accomplished using hand tools such as shovels, spades, or 
trowels, and that the source of the anomalies will be within the upper 2 feet of the 
subsurface. If a deep excavation is required, earthmoving machinery may be used to remove 
overburden to within 12 inches of the anomaly but will not directly remove, expose, or 
disturb the anomaly.  

Once the item is exposed for inspection, the UXO technicians will determine whether the 
item is MEC or MPPEH. If the item is MEC or MDEH, a positive identification will be 
documented and confirmed by the UXO Technician III. MDEH will be treated as MEC. The 
FTM-SUXOS will coordinate disposition of the item in accordance with the approved 
NAVWPNSTA Seal Beach MRP Sites UXO1, UXO6, and AOC2 ESS. MDAS will be collected 
and segregated to prevent comingling. Following the removal of the anomaly, the area will 
be rechecked with the analog detector (White’s XLT or equivalent) to make sure that no 
metal remains. The excavation will be backfilled and the surface returned to the condition in 
which it was found.  

The specific intrusive investigation procedures are outlined as follows: 

 An appropriate exclusion zone will be set up for intrusive operations. 

 Each anomaly will be investigated by locating the boundaries and excavating gently to 
one side of the geophysical anomaly. A shovel may be used to excavate to within 
12 inches of the anomaly. The final 12 inches of cover will be removed using a small 
trowel or gloved hand. MPPEH will be collected at a designated location within the 
work area. It will be inspected and determined to be either MDAS or MDEH.  

 If an anomaly is located that is not MPPEH and it is too large to be removed, it will be 
left in place. The hole will be backfilled. The geophysical anomaly will be noted as an 
abandoned dig, and an explanation of the situation will be provided. 

 Once an anomaly is removed, FTL will inspect the excavation both visually and with the 
all-metals detector to ensure that all anomalies present within the dig depth have been 
removed. 

 Upon completion and the required QC checks, the excavation will be backfilled. 
The excavation must be cleared, or the reason for not clearing it must be noted. 

The UXOQCS will inspect a 1-meter radius around the target coordinates using the same 
type of geophysical device that was used for the DGM effort and, if needed, a Whites XLT 
All-Metals Detector or equivalent. Hand digging will be conducted at all locations where 
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the presence of buried metal is indicated. The UXOQCS will record the results of all items 
that are recovered during the QC inspection. If any pieces of metal greater than 2 square 
inches are recovered, that will be considered a QC failure and a root-cause analysis will be 
initiated. The UXO subcontractor dig team will re-investigate all targets within a unit of 
investigation where a QC failure has occurred and the QC process will be repeated for that 
unit. 

If the results of DGM indicate anomalies beneath the asphalt pavement located in the 
Primer/Salvage Yard of MRP Site UXO1, and one or more of these anomalies are randomly 
selected for intrusive investigation, the asphalt pavement will be removed using 
mechanized equipment, and the anomalies beneath the pavement will be investigated using 
the process described above.  

Aquatic Intrusive Anomaly Investigations 

The following section describes anomaly investigations to be conducted at the aquatic 
portion of the POLB Mitigation Pond. Watercraft, towed survey array equipment, dive team 
support pontoon, and any other support vessels will be launched from the south-southeast 
bank of the POLB Mitigation Pond, where the gradient of the shoreline is less steep than 
surrounding areas. Launching, survey, and investigation operations will be conducted in a 
manner to minimize impacts to vegetation and potential wildlife along the banks and 
shoreline of the POLB Mitigation Pond. An inspection for green sea turtles and mammals in 
the POLB Mitigation Pond will be conducted by USFWS or approved biologist prior to each 
phase of work. 

Geophysical anomalies along the shoreline and in shallow water of the POLB Mitigation 
Pond (less than 3 feet) will be investigated by the UXO dive team using the process of 
manual excavation described for terrestrial anomaly intrusive investigations.  

For anomalies in the POLB Mitigation Pond that are too far from the shoreline or in deep 
water, the KCH UXO-qualified dive team will perform anomaly investigations. The 
reacquisition team may use a small vessel for guiding the investigation team and a separate 
tethered pontoon may be used as a staging area for the UXO dive team and inspection and 
metal detection of sediment and debris brought to the surface.  

Aquatic anomalies will be reacquired by the reacquisition team assisted by the PLS and the 
UXO dive team. UXO technicians will reacquire the geophysical anomaly locations utilizing 
RTK GPS and buoys attached to sandbags for anomalies in the deeper water, long stakes, or 
PVC pipe to mark the locations by applying a predetermined offset. Sandbags will be gently 
lowered to the pond bottom to avoid suspension of sediment. Anomaly reacquisition will be 
performed by wading in from shallow water areas, or from a support vessel in the deeper 
areas. A down-hole or underwater magnetometer will be used for anomaly avoidance when 
working from a boat in deeper water. At its deepest location, the pond is expected to be 8 
feet deep at high tide.  

UXO divers, using an underwater metal detector, will reacquire anomaly locations and 
conduct a 6-foot-diameter circle search based on instructions from the reacquisition team. 
Once the location of a metallic anomaly has been confirmed, the diver will carefully 
excavate it using small hand tools if necessary. The UXO diver will communicate 
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observations to the SUXOS and UXOSO using either hard-wire or wireless surface-to-diver 
communications or via a surface-supplied, hard-wire communication umbilical operation.  

Although the all-metals detector technological limit for a 20-mm projectile is approximately 
9 inches, anomaly excavations will be performed up to 1 foot below the floor of the pond, 
which is the practical limit of excavation with no/minimal unintentional contact with any 
MEC/MPPEH present. 

If the source of an anomaly is found to be deeper than 1 foot, the anomaly identifier and 
location will be recorded as having a source deeper than 1 foot beneath the seafloor that was 
not characterized or removed. 

Excavations will be performed to the extent possible to facilitate removal of the anomaly, to 
approximately 1 foot below the floor of the pond, though will cease if the size/depth of the 
excavation or the possibility of unnecessary disturbance of the item results in an unsafe 
situation for the divers. Once the location of a metallic anomaly has been confirmed, the 
diver will carefully inspect the source of the anomaly. If MEC or MPPEH cannot be 
inspected completely because of water turbidity, the item will be blown in place.  

Some items or features may require that their locations be recorded so that they may be 
reacquired at a later date. When that situation occurs, the UXO divers will record the 
position with the use of a hand-held underwater GPS unit such as Navimate® or similar, 
which is attached to a transmitter hung on the boat or a buoy. Wood or PVC stakes/posts or 
buoys may also be used to mark locations.  

The dive team UXOQCS will inspect a 1-meter radius around the target coordinates using 
the same type of geophysical device that was used for the aquatic DGM effort and an 
underwater magnetometer. The dive team UXOQCS will record the results of all items that 
are recovered during the QC inspection. If any pieces of metal greater than 2 square inches 
are recovered, that will be considered a QC failure and a root-cause analysis will be 
initiated. The dive team will re-investigate all targets within a unit of investigation where 
the QC failure occurred and the QC process will be repeated for that unit. All diving 
operations will be conducted in conformance with the Dive Safety Plan and the APP-SSHP 
developed for the NAVWPNSTA Seal Beach MRP Site UXO1, POLB Mitigation Pond 
(Appendix G of the RI Work Plan). SOPs for dive operations are incorporated into the Dive 
Safety Plan.  
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Not Applicable

QAPP Worksheet #18—Sampling Locations and Methods/SOP Requirements 

Sampling 
Location/ID 

Number Matrix Depth (Units) Analytical Group 
Number of Samples 

(identify field duplicates) 
Sampling SOP 

Reference 
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Not Applicable

QAPP Worksheet #19—Analytical SOP Requirements 

Matrix 
Analytical 

Group 
Analytical and Preparation 

Method/SOP Reference 

Containers 
Sample 
Volume 

Preservation Requirements 
(Chemical, Temperature, 

Light Protected) 

Maximum Holding 
Time 

(Preparation/Analysis) 

       

       

   



Remedial Investigation Work Plan for MRP Sites UXO1, UXO6, and AOC2 MEC Quality Assurance Project Plan 
Document Control Number: KCH-2622-0078-0026 NAVWPNSTA Seal Beach 
August 2015 Seal Beach, California 

Page 96 of 136 

 

 

 

 

 

 

 

 

 

 
This page intentionally left blank. 

 
 



MEC Quality Assurance Project Plan  Remedial Investigation Work Plan for MRP Sites UXO1, UXO6, and AOC2  
NAVWPNSTA Seal Beach  Document Control Number: KCH-2622-0078-0026 
Seal Beach, California August 2015 

Page 97 of 136 

QAPP Worksheet #20—Field Quality Control Sample Summary 

Matrix 

Characterization 
or Clearance 
Procedure 

Number of 
Units 

Applicable to 
QC Survey 

No. of Field 
Duplicates 

Number of Seed 
Items per Area 

Number 
of Field 
Blanks 

Number of 
Equipment 

Blanks 

Number of QC 
Required Seed 

Items 

MRP Site UXO1 – 
Primer/Salvage 
Yard (Terrestrial) 

N/A 48 acres 

(19.4 ha) 

N/A Minimum of 1 per 
0.75 acre (0.30 ha) 
for person-portable, 1 
per every 2 acre (0.81 
ha) for towed array 

N/A N/A 24 - 64 

MRP Site UXO1 – 
POLB Mitigation 
Pond – Terrestrial 
Areas (Shoreline 
and Exposed 
Islands) 

N/A 9 acres 
(3.6 ha) 

N/A Minimum of 1 per 
0.75 acre (0.30 ha) 
for person-portable 
survey, 1 per every 
2 acre (0.81 ha) for 
towed array 

N/A N/A 5-12 

MRP Site UXO1 – 
POLB Mitigation 
Pond – Aquatic 
Areas 

N/A 30 acres 
(15.7 ha) 

N/A 0 N/A N/A 0 

MRP Site UXO6 N/A 26 0.23-acre 
(0.09 ha) grid 

cells 

N/A 1 per 100-foot by 
100-foot (30-m by 
30-m) grid cell 

N/A N/A 26 

MRP Site AOC2  N/A 0.15 acre 
(0.06 ha) 

N/A Minimum of 1 per 
0.75 acre (0.30 ha) 

N/A N/A 1 
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QAPP Worksheet #21—Project Sampling SOP References  

Table 21-1—KCH SOP References 

Reference 
Number 

Title, Revision Date, and 
Number 

Originating 
Organization of SOP Equipment Type or Instrument Modified for Project Work? 

SOP 21 Locating and Clearing 
Underground Utilities, 
12/14/2014 

KCH  Electromagnetic Induction and 
Ground-Penetrating Radar 

No 

CH2M HILL SOP 
HSE-307 

Excavation and Trenching 
Safety 

CH2M HILL Earthmoving Equipment No 

 

Table 21-2—DGM Subcontractor SOP References 

Reference 
Number 

Title, Revision Date, and 
Number 

Originating Organization of 
SOP 

Equipment Type or 
Instrument Modified for Project Work? 

TBD EM61-MK2 Digital Geophysical 
Mapping, TBD 

TBD EM61-MK2 TBD 

TBD EM61-Flex3 Digital Geophysical 
Mapping, TBD 

TBD EM61-Flex3 TBD 

TBD SSS, TBD TBD SSS TBD 

Note: 
Information will be entered prior to submittal of Draft Final QAPP once UXO subcontractor has been selected. 
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Table 21-3—UXO Subcontractor SOP References 

Reference 
Number 

Title, Revision Date, and 
Number 

Originating 
Organization of SOP 

Title, Revision Date, and 
Number 

Equipment Type or 
Instrument 

Modified for 
Project Work? 

TBD TBD TBD TBD TBD TBD 

TBD TBD TBD TBD TBD TBD 

TBD TBD TBD TBD TBD TBD 

TBD TBD TBD TBD TBD TBD 

TBD TBD TBD TBD TBD TBD 

Note: 
Information will be entered prior to submittal of Draft Final QAPP once UXO subcontractor has been selected. 
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QAPP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection 

Field Equipment Activitya Frequency 
Acceptance 

Criteria CA 
Responsible 

Person 
SOP 

Reference Comments 

Analog 
Geophysical 
Instruments 

Verification At the beginning 
of each work 
day and as 
needed 
throughout work 
day 

Detector functions 
as required. 

Inspect/repair/replace 
equipment until 
functioning properly. 

Onsite UXO 
Personnel 

N/A; functional 
test will be 
performed as 
described in 
the 
manufacturer’s 
user manual 

UXOQCS 
verifies daily 
equipment 
check of analog 
geophysical 
instruments 

DGM EM61-MK2 
and EM61-Flex3 

Equipment 
Warm-Up 

Verification At the beginning 
of each work 
day 

Instruments have 
warmed up for a 
minimum of 10 
minutes (longer in 
cold weather). 

Delay data 
acquisition until 
sufficient warm up 
has been achieved, 
or, if needed, 
repair/replace 
equipment 
components until 
functioning properly. 

Equipment 
operator 

EM61-MK2 
SOP (TBD) 
EM61-Flex3 
(TBD) and 
GIWP 
(Appendix E) 

Data Processor 
and Project 
Geophysicist to 
document 
whether warm-
up period was 
sufficient 
through 
MRSIMS 
entries 

DGM EM61-MK2 
System 

Personnel Test 

Testing At the beginning 
of each work 
day 

No data spikes > 2 
mV from the mean 
on EM61-MK2 
channel used for 
geophysical 
anomaly selection. 

 

Operator checks self 
for sources of metallic 
interference (such as 
cell phone, steel-toe 
boots); remove 
metallic objects and 
re-run tests as 
necessary. 

Equipment 
operator 

EM61-MK2 
SOP (TBD) 
and GIWP 
(Appendix E) 

Data Processor 
and Project 
Geophysicist to 
quantitatively 
evaluate during 
QC and 
document in 
MRSIMS 

DGM EM-61-MK2 
System 

Cable Shake Test 

Testing At the beginning 
of each work 
day  

No data spikes > 2 
mV from the mean 
on EM61-MK2 
channel used for 
geophysical 
anomaly selection. 

Repair/replace 
equipment 
components. 

Equipment 
operator 

EM61-MK2 
SOP (TBD) 
and GIWP 
(Appendix E) 

Data Processor 
and Project 
Geophysicist to 
quantitatively 
evaluate during 
QC 
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QAPP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection 

Field Equipment Activitya Frequency 
Acceptance 

Criteria CA 
Responsible 

Person 
SOP 

Reference Comments 

Static 
Background and 
Static Spike  

Testing At beginning 
and end of each 
work day, and 
between each 
survey unit (e.g., 
block of grids) 

EM61-MK2 
Response to small 
ISO will be ±20 
percent of predicted 
response (NRL, 
2009), after 
background 
correction. 

EM61-Flex3 
response for the test 
jig is required to be 
within 20 percent of 
the first project day’s 
measured response. 

Find new background 
location, check 
equipment cables 
and components or 
batteries, replace 
instrument or 
components until test 
passes. 

Equipment 
operator 

EM61-MK2 
SOP (TBD) 
and GIWP 
(Appendix E) 

Data Processor 
and Project 
Geophysicist to 
quantitatively 
evaluate during 
QC 

Pressure Sensor 
Test EM61-Flex3  

Testing At beginning 
and end of each 
work day 

6 inches (2.4 cm) 
difference between 
two separate depth 
measurements. 

Check equipment 
cables and 
components or 
batteries, replace 
instrument or 
components until test 
passes. 

Equipment 
Operator 

EM61-Flex3 
SOP (TBD) 
and GIWP 
(Appendix E) 

Data Processor 
and Project 
Geophysicist to 
quantitatively 
evaluate during 
QC 

Notes: 
a Activities may include calibration, verification, testing, and maintenance. 
EM = electromagnetic 
mV = millivolt 
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Not Applicable

QAPP Worksheet #23—Analytical SOP References 

Lab SOP 
Number Title, Revision Date, and Number 

Definitive or 
Screening Data 

Matrix and 
Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified 
for Project 
Work (Y/N) 
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Not Applicable 

QAPP Worksheet #24—Analytical Instrument Calibration 

Instrument 
Calibration 
Procedure Frequency of Calibration Acceptance Criteria CA 

Person 
Responsible 

for CA 
SOP 

Reference 
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Not Applicable

QAPP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection 

Instrument/ 
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency 

Acceptance 
Criteria CA 

Responsible 
Person 

SOP 
Reference 
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Not Applicable 

QAPP Worksheet #26—Sampling Handling System 
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Not Applicable
QAPP Worksheet #27—Sample Custody Requirements Table 

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):  

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):  

Sample Identification Procedures:  

Chain-of-Custody Procedures:  
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Not Applicable 

QAPP Worksheet #28—Laboratory QC Samples Table 
Matrix      
Analytical Group      
Analytical Method/SOP Reference      

QC Sample: Frequency/Number 

Method/SOP QC 
Acceptance 

Limits CA 

Person(s) 
Responsible for 

CA DQI MPC 

Method Blank       

Laboratory Control 
Standard  

   
 

  

Internal Standards       

System Monitoring 
Compounds/Surrogates 
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QAPP Worksheet #29—Project Documents and Records Table 

Document/Report/Form Generator Definable Feature of Work Frequency of Completion Location/Where Maintained a 

RI Work Plan/MEC QAPP KCH All Once prior to beginning 
fieldwork 

KCH Project Files and Project Field Files 

Project Progress Reports  KCH All Once per month KCH Project Files 

Field Status Reports KCH All Once per week KCH Project Files and Project Field Files 

Project Production Report KCH All Daily KCH Project Files and Project Field Files 

QC Reports KCH All Daily KCH Project Files and Project Field Files 

Personnel Qualification 
Verification Log 

KCH All Once per person KCH Project Files and Project Field Files 

Deficiency Notice KCH All As required KCH Project Files and Project Field Files 

Deficiency Notice Log KCH All As required KCH Project Files and Project Field Files 

Nonconformance Report KCH All As required KCH Project Files and Project Field Files 

Nonconformance Report 
Log 

KCH All As required KCH Project Files and Project Field Files 

CA Request KCH All As required KCH Project Files and Project Field Files 

CA Request Log KCH All As required KCH Project Files and Project Field Files 

FCR KCH All As required KCH Project Files and Project Field Files 

FCR Log KCH All As required KCH Project Files and Project Field Files 

Operator/Instrument Test 
Form 

KCH DGM, Anomaly Reacquisition, 
Intrusive Investigation 

Daily KCH Project Files and Project Field Files 

Raw DGM Data KCH Geophysical Survey and Data 
Evaluation 

Uploaded daily KCH FTP/SharePoint site and server 

Pre-Processed Data KCH Geophysical Survey and Data 
Evaluation 

Within 3 days of data 
collection of each survey unit 

KCH FTP/SharePoint site and server 
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QAPP Worksheet #29—Project Documents and Records Table 

Document/Report/Form Generator Definable Feature of Work Frequency of Completion Location/Where Maintained a 

Final Geophysical Survey 
Data 

KCH Geophysical Survey and Data 
Evaluation 

Within 5 days of data 
collection of each survey unit 

KCH FTP/SharePoint site and server 

Anomaly List KCH DGM Final Processing, Anomaly 
Reacquisition 

Within 5 days of data 
collection of each survey unit 

KCH Project Files and Project Field Files 

Dig List KCH Geophysical Survey and Data 
Evaluation  

Daily KCH Project Files and Project Field Files 

Field Photograph Log KCH All Fieldwork Daily/as necessary KCH Project Files and Project Field Files 

MEC Daily Activities 
Checklist 

USAE Anomaly Acquisition and 
Flagging 

Daily KCH Project Files and Project Field Files 

MEC Equipment Checklist USAE Anomaly Acquisition and 
Flagging 

Daily KCH Project Files and Project Field Files 

Clearance Data and 
Munitions Accountability 
Log 

USAE Anomaly Acquisition and 
Flagging 

Daily KCH Project Files and Project Field Files 

MEC/MPPEH Log KCH Anomaly Acquisition and 
Flagging 

Daily KCH Project Files and Project Field Files 

Safety and Health 
Documents 

KCH All Fieldwork Daily KCH Project Files and Project Field Files 

Meeting Agendas, 
Minutes, Presentations 

KCH All Definable Features of Work As necessary KCH Project Files  

RI Report KCH Final Reports and Closeout Once upon completion of site 
activities 

KCH Project Files  

Field Notebook KCH FTL All Fieldwork Daily KCH Project Files and Project Field Files 

Notes: 
a Files will be stored for a minimum of 7 years in accordance with the Comprehensive Long-Term Environmental Action — Navy (CLEAN) contract requirement at the 
KCH San Diego, California office. Documents submitted to the NAVFAC Southwest Administrative Record will be consistent with NAVFAC Southwest EWI No. 6 (Navy, 
2005). 
FCR = Field Change Request 
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Not Applicable 

QAPP Worksheet #30—Analytical Services Table 

Matrix Analytical Group 

Sample 
Locations/ 
ID Number 

Analytical 
Method 

Data 
Package 

Turnaround 
Time Laboratory/Organization 

Backup 
Laboratory/Organization 
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QAPP Worksheet #31—Planned Project Assessments Table 

Assessment 
Type  Frequency 

Internal or 
External 

Organization 
Performing 

Assessment 

Person(s) 
Responsible for 

Performing 
Assessment 

Person(s) 
Responsible for 
Responding to 
Assessment 

Findings 

Person(s) 
Responsible for 
Identifying and 

Implementing CA 

Person(s) 
Responsible for 

Monitoring 
Effectiveness 

of CA 

Audit of Project 
Activities 

Once during 
project 

Internal KCH Program QAM MR PQAO FTM-SUXOS, 
UXOQCS 

MR PQAO 

Personnel 
Qualifications 

Once and then 
as new 
personnel join 
team 

Internal KCH MR PQAO TOM TOM MR PQAO 

Community 
Relations and 
Notifications 

As needed to 
support 
operations 

Internal KCH TOM KCH TOM  MR PQAO 

Accident/Incident 
Reporting  

Per event Internal USAE UXOSO UXOSO, MR 
PQAO, Program 
QAM 

PQAO, Program 
QAM 

UXOSO, MR 
PQAO, Program 
QAM 

Turn-In of 
Recovered 
Munitions Debris 

Daily Internal USAE UXO 
Technician III 

FTM-SUXOS UXOQCS MR PQAO 

Preventive 
Maintenance 

Daily Internal KCH FTM-SUXOS TOM FTM-SUXOS TOM 

Communications 
Equipment 
Inspection 

Daily Internal USAE UXO 
Technician III 

UXOSO UXOSO UXOQCS 

Safety 
Inspections 

Daily  Internal KCH UXOSO FTM-SUXOS FTM-SUXOS UXOSO 

Medical Support Weekly Internal KCH UXOSO TOM TOM UXOSO 

Vegetation 
Clearance 

Daily Internal KCH FTM-SUXOS UXO 
Technician III 

UXO Technician III FTM-SUXOS 
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QAPP Worksheet #31—Planned Project Assessments Table 

Assessment 
Type  Frequency 

Internal or 
External 

Organization 
Performing 

Assessment 

Person(s) 
Responsible for 

Performing 
Assessment 

Person(s) 
Responsible for 
Responding to 
Assessment 

Findings 

Person(s) 
Responsible for 
Identifying and 

Implementing CA 

Person(s) 
Responsible for 

Monitoring 
Effectiveness 

of CA 

Analog Detector 
Operations 

Daily Internal KCH UXOQCS UXO 
Technician III 

UXO Technician III UXOQCS 

DGM As needed to 
support 
operations 

Internal KCH Project 
Geophysicist 

KCH Project 
Geophysicist 

Project 
Geophysicist 

Intrusive 
Operations 

Daily Internal KCH UXOSO UXO 
Technician III 

UXO Technician III FTM-SUXOS 

MEC/MDEH 
Accountability 
and Transfer to 
Navy 

As needed External KCH Navy EOD FTM-SUXOS FTM-SUXOS  UXOQCS 

MDAS 
Accountability 
and Transfer to 
Navy 

Weekly, at end 
of operations 

External KCH Navy Technical 
Representative 

FTM-SUXOS FTM-SUXOS UXOQCS 

Safety and Health 
Program 

Weekly Internal KCH CHSM UXOSO UXOSO CHSM 

Visitor Briefing As needed Internal KCH UXOSO FTM-SUXOS UXOSO FTM-SUXOS 

Site-Specific 
Training 

As needed Internal KCH UXOSO MR PQAO MR PQAO QAM 

Hazard 
Assessment 

As needed Internal KCH PSHM UXOSO UXOSO PSHM 

Note: 
CHSM = Certified Health and Safety Manager 
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QAPP Worksheet #32—Assessment Findings and Corrective Action Responses 

KCH’s Quality Improvement Process comprises the internal systems that evaluate the 
quality program’s effectiveness in ensuring and continually improving the quality of work. 
The primary goal of the Quality Improvement Process and the QC program as defined in 
this document is to minimize deficiencies or nonconformances and facilitate continual 
process improvement. To the extent that the first of these goals is not achieved, identified 
deficiencies or nonconformances will be corrected in a timely and cost-effective manner and 
with the intent of preventing their recurrence. This MEC QAPP includes provisions for 
minimizing quality deficiencies, improving the process, and identifying, documenting, and 
tracking deficiencies until CAs have been verified.  

During the course of the project, it is possible that changes to the RI Work Plan, MEC QAPP, 
or other implementing documents will be required or desired to ensure that the project 
objectives are met, to respond to changes in site conditions, and to implement methods of 
improving overall project safety, quality, or productivity, as appropriate (without 
compromising other project objectives).  

Project staff at all levels will be encouraged to provide recommendations for improvements 
in established work processes and techniques. The intent will be to identify activities that 
are compliant with the existing plans/procedures but can be performed in a more efficient 
or cost-effective manner. Typical quality improvement recommendations include 
identifying a bottleneck in production and recommending an alternative practice that 
provides a benefit without compromising prescribed standards of quality or safety.  

It is important that these changes only be applied after they have been evaluated to ensure 
that the change will not compromise the project’s objectives, quality, or safety. Therefore, 
procedures have been developed to ensure that changes are reviewed by KCH and the Navy 
before implementation. Changes may only be implemented once the appropriate reviews 
and approvals have been made, including the preparation and approval of a FCR by the 
Navy as discussed in detail in the following section. 

The distribution of the approved RI Work Plan will be controlled by the MR PQAO to 
ensure that the most recent and accepted version is available at all locations where activities 
essential to the effective functioning of the QC program described in this MEC QAPP are 
performed. Revision numbers and effective dates will be indicated in the document control 
header. Revisions to this MEC QAPP will require the same level of approval, control, and 
distribution as the original; however, they will avoid the necessity of issuing new plans. 
Modifications to the RI Work Plan, MEC QAPP, or MC SAP will be handled and approved 
by the Navy. A DCN will be used to document changes to the scope of work, plans, 
specifications/drawings, or to reflect significant changes in the QC or health and safety 
programs. Under this process, replacement pages may be issued for insertion into the 
approved project plans. All changes must be accompanied by the FCR form with 
appropriate approval signatures.  

Field Change Request/Design Change Notice  

Changes to designs, plans, or procedures will be documented using the FCR form. This 
form will document the Navy’s concurrence with changes. The Navy will be given an 
opportunity to review all field changes and concur. An FCR is used to request and 
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document changes identified as a result of unanticipated field conditions or identification of 
field activities that are procedural and will not affect the original schedule, design 
specification, quality, safety, or scope of work. The FCR forms are signed by the Navy 
Technical Representative to acknowledge the changed condition. Only when the FCR has 
received approval from all reviewers will the change be implemented. FCRs will be 
discussed in the weekly QC meeting and included in the SI Report.  

FCR/DCN Initiation  

The UXOQCS or the FTM-SUXOS may initiate an FCR/DCN individually or collectively by 
completing Sections 1 to 3 of the FCR or DCN form, as appropriate. The FCR/DCN is then 
submitted to the TOM, who coordinates review of the FCR with the MR PQAO, and PSHM, 
if it is health and safety-related.  

The FCR/DCN must be brought to the immediate attention of the TOM. If implementation 
of the DCN would result in a change in the cost, scope of work, or design, or result in 
significant project delays or work stoppage, the TOM will immediately notify the 
government, as appropriate.  

FCR/DCN Review  

The TOM receives the FCR or DCN and coordinates the review process. Each FCR/DCN 
will be sequentially numbered as follows:  

 FCR or DCN-SB-YYY, where SB is Seal Beach and YYY is the FCR or DCN number, 
beginning with 001  

The appropriate managers and the MR PQAO must be included in the review process. The 
TOM must also review the FCR/DCN, if it is production-related, and the PSHM must be 
included in the review process if the FCR/DCN involves health and safety issues. All 
involved managers must complete, sign, and date Section 4 of the FCR/DCN to indicate 
their approval. The MR PQAO will review the FCR/DCN after all other reviews have been 
completed and promptly forward the FCR/DCN to the Navy RPM and Navy Technical 
Representative for approval. In the case of a DCN, the request for approval is sent to the 
Contract Officer. All FCRs/DCNs will be discussed as part of the weekly QC meeting.  

FCR Implementation  

Each approved (or rejected) FCR/DCN will be copied to all management signatories, the 
FTM-SUXOS, UXOSO/UXOQCS, and other personnel as deemed appropriate by the TOM. 
A copy of each approved (or rejected) FCR/DCN will also be retained in the contract file 
and included as part of the RI Report.  

FCRs/DCNs will be tracked on the FCR/DCN tracking form. This form will be continually 
updated through the FCR/DCN Approval Phase, and it will also track FCRs/DCNs that are 
rejected.  

The FTM-SUXOS will implement the approved FCR/DCN in the field. All FCR, DCN, 
deficiency notices, nonconformance reports, and the status/logs will be discussed during 
the weekly QC meeting and included in the RI Report.  
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Deficiency Management 

All deficiencies or nonconforming conditions discovered during inspections or other QC 
functions will be noted on a deficiency notice or a nonconformance report, as appropriate. 
Deficiency notices are used to document the failure to develop, document, or implement 
effectively any applicable element of approved plans or to follow established procedures. A 
deficiency could lead to a nonconformance. A nonconformance report documents a 
deficiency that renders the quality of an item, process, or product that has been defined in 
the specifications or drawings as unacceptable or indeterminate. The deficiency notice or 
noncompliance report will identify, at a minimum, any CA identified, the individuals 
reviewing and approving the actions, and the actions taken to prevent recurrence. 
Deficiency notice and nonconformance report logs will be maintained to document and 
track CAs to closure.  

The MR PQAO will be responsible for tracking deficiencies to closure and reporting their 
status on daily reports and log forms. The MR PQAO will discuss deficiencies with the 
project team during the weekly QC meeting and note all issues in the RI Report. If a 
deficiency has the potential to result in a need for rework or jeopardizes the quality of future 
work to the extent that rework may be required, the MR PQAO will be expected to stop 
work or recommend and implement immediate CA to address the deficiency.  

Corrective Action  

Once a process displays a characteristic out of specification with those required for the 
project or quality objectives, CA must be conducted to identify the cause of the deficiency or 
nonconformance. When the cause of the problem is identified, appropriate CA can be 
instituted and then monitored for effectiveness.  

Root Cause Analysis  

Determining the root cause of a nonconformance is an integral part of the QC process. The 
depth and extent of the root cause analysis depends on the situation; the root cause may be 
as simple (minor) as an overlooked step or procedure, or it may be complicated. Root cause 
analysis is the responsibility of the functional manager or a designee. Input can be obtained 
as necessary from field personnel and technical advisors in order to identify the factors that 
led to the problem. The root cause is almost always upstream from where the problem is 
detected. A two-step strategy will be employed for determining the root cause of a 
deficiency or nonconformance for this project. The problem will first be traced back to the 
source. Second, the cause will be evaluated using basic questions such as who, what, when, 
where, why, and how. This process will be repeated until the cause is identified.  

Implementation of Corrective Action  

Following the root cause analysis, the project personnel will undertake the most effective 
remedy to correct the problem. Potential remedies to be considered may include the 
following:  

 Supplemental personnel training  
 Changes of equipment or modification of equipment currently in use  
 Acquisition of supplemental equipment  
 Implementation of new procedures or modification of existing procedures  
 Changes in QC procedures  
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Successful implementation of CA will be documented on the deficiency notice or 
nonconformance report. Through follow-up phase surveillance, the UXOSO/UXOQCS will 
verify that the CA implemented has rectified the nonconforming condition and is sufficient 
to prevent recurrence. The results of the CA will be presented in the RI Report. 
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QAPP Worksheet #33—QA Management Reports Table 

Type of Report Frequency 
Projected Delivery 

Date 
Person Responsible for 

Report Preparation 
Report 

Recipient 

Daily QC Report Daily Following day KCH Site Manager Navy RPM 

QC Meeting 
Minutes 

Post meeting Within 7 days KCH Site Manager Navy RPM 

Preparatory Phase 
Inspection Forms 

Once for each applicable 
definable feature of work 
(prior to start of task) 

With daily reports 
the following day 
after meeting 

KCH Site Manager Navy RPM 

Initial Phase 
Inspection Forms 

Once for each applicable 
definable feature of work 
(prior to start of task) 

With daily reports 
the following day 
after meeting 

KCH Site Manager Navy RPM 

Follow-Up Phase 
Inspection Forms 

Once for each applicable 
definable feature of work 
(document in daily 
reports) 

Document in daily 
reporting 

KCH Site Manager Navy RPM 
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QAPP Worksheet #34—Verification (Step I) Process Table 

A preparatory phase inspection will be performed prior to beginning each DFOW to review 
applicable specifications and verify that the necessary resources, conditions, and controls 
are in place and compliant before the start of work activities. An initial phase inspection will 
be performed at the beginning of each DFOW to observe/review the application of 
procedures to ensure their adequacy, ensure adequate resources are applied to the activity, 
and ensure that a clear understanding by subcontractors and KCH personnel exists as to the 
QC requirements of the DFOW. The responsible person will inspect the relevant items from 
the checklist in the SOP, as appropriate. 

Definable 
Feature of Work Verification Description 

Verification 
Documentation 

Responsible for 
Verification  

(name, 
organization) 

Pre-Mobilization 
Activities 

Prior to mobilization to the site, verify the following: 

 Project personnel (KCH and subcontractors) 
have proper training and required certification 
to perform site activities and achieve project 
MQOs.  

 Required health and safety documents have 
been received for planned onsite personnel 
(KCH and subcontractors). 

 Site access has been approved for project 
personnel, including subcontractors, and 
appropriate security measures are in place for 
personnel and equipment. 

 Onsite biological monitor has proper training 
and required certification to perform site 
inspections and monitoring.  

QC Forms KCH TOM, 
SUXOS, and 
UXOQCS 

Mobilization/Site 
Preparation 

Prior to mobilization to the site, verify the following: 

 Onsite personnel have reviewed the approved 
ESS, MEC QAPP, and applicable SOPs.  

 Onsite personnel understand their relevant 
scopes of work, project objectives, procedures, 
and MQOs. 

 Onsite personnel have reviewed and 
understand requirements of the SSHP upon 
arrival onsite. 

 Onsite personnel have completed biological 
resources training. 

 Dig permit has been requested from 
NAVWPNSTA Seal Beach Public Works 
department and arrangements made for 
utilities marking service.  

QC Forms FTM, Project 
Geophysicist, 
SUXOS, and 
UXOQCS 

Land Surveying  Project personnel are familiar with all 
applicable scopes of work and SOPs.  

 Project personnel have completed 3-R (RRR) 
training. 

QC Forms SUXOS, PLS, 
and Project 
Geophysicist 
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QAPP Worksheet #34—Verification (Step I) Process 

Definable 
Feature of 

Work Verification Description 
Verification 

Documentation 

Responsible for 
Verification  

(name, 
organization) 

Surface 
Clearance 

Prior to beginning site activities, verify the following: 

 UXO personnel possess proper training and 
qualifications. 

 UXO personnel understand MEC/MPPEH and 
MDAS documentation and management 
procedures.  

QC Forms SUXOS, 
UXOQCS, and 
MEC 
subcontractor 

Aquatic and 
Terrestrial 
DGM 

Prior to DGM survey activities, verify the following:  

 DGM personnel are familiar with the GSV 
process and geophysical survey methods for 
the DGM survey, including navigation and data 
collection procedures detailed in the RI Work 
Plan, GIWP, relevant SOPs, and MEC QAPP.  

 Data processor is familiar with project MQOs 
and delivery requirements. 

QC Forms  Senior 
Geophysicist, 
Project 
Geophysicist, 
Data Processor, 
and DGM 
Subcontractor 

Anomaly 
Reacquisition  

Prior to anomaly reacquisition, verify the following: 

 Reacquisition personnel are familiar with 
applicable SOPs and scopes of work. 

QC Forms  SUXOS, 
UXOQCS, PLS 

Intrusive 
Investigation 
of DGM-
Identified 
Anomalies 
and Removal 
Verification 

Prior to intrusive operations, verify the following: 

 Intrusive investigation personnel are familiar 
with the procedures detailed in the ESS, 
applicable SOPs, the Dive Safety Plan, and 
relevant scopes of work.  

 Intrusive investigation personnel will conduct 
intrusive operations in accordance with the 
approved ESS, RI Work Plan, the Dive Safety 
Plan, and this MEC QAPP. 

 UXOQCS will confirm geophysical anomaly 
excavation locations.  

QC Forms SUXOS, 
UXOQCS, MEC 
subcontractor, 
and Project 
Geophysicist 

MEC/MPPEH 
Management 
and Disposal 

Prior to MEC/MPPEH management and disposal 
operations, verify the following: 

 UXO personnel are familiar with the 
procedures detailed in the ESS, applicable 
SOPs, and relevant scopes of work.  

 UXO personnel will conduct MEC/MPPEH 
management and disposal operations in 
accordance with the approved ESS and MEC 
QAPP.  

QC Forms SUXOS, 
UXOQCS, and 
MEC 
subcontractor 
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QAPP Worksheet #35—Validation (Steps IIa and IIb) Process Table 

Follow-up inspections are conducted to make sure that procedures are being correctly 
performed, no changed conditions exist that may affect the quality of work, and lessons learned 
are being captured and applied.  

Definable  
Feature of Work 

Frequency  
of 

Inspection 
Validation 

Description/Documentation 
Validation 

Documentation 

Responsible for 
Validation  

(name, 
organization) 

Pre-Mobilization 
Activities 

N/A Not applicable to the Tier II process. N/A N/A 

Mobilization/Site 
Preparation 

N/A Not applicable to the Tier II process 
other than to make sure Tier I 
processes have been followed for 
new project personnel that may 
rotate into site work. 

N/A N/A 

Anomaly 
Avoidance 

Minimum 
of one per 
day per 
team 

 Inspection to validate that 
applicable SOPs and relevant 
scopes of work are being 
followed.  

 Verify analog geophysical 
instruments are working properly 
and are being checked at 
frequency specified in the SOPs, 
scopes of work, and SI Work 
Plan. 

QC Forms, 
Field Logbooks 

SUXOS and 
UXOQCS 

DGM Survey Minimum 
of one per 
day per 
team 

Inspection to confirm the following: 

 Initial phase of the GSV Process 
(IVS) has been conducted in 
accordance with the GSV Plan 
for the EM61-MK2 and the 
modified IVS for the EM61-
Flex3, and the results of the IVS 
survey indicate the DGM system 
has met the IVS and production 
survey MQOs. 

 Initial QC tests were being 
performed in accordance with 
this MEC QAPP, GIWP, and 
DGM SOPs for EM61-MK2 and 
EM61-Flex3. 

Inspection of DGM activity records to 
validate the following: 

 RI Work Plan, GIWP, and MEC 
QAPP are being followed during 
data collection and field 
documentation processes. 

 MQOs are continually met 
during production survey 

 Data are uploaded daily for 
processing 

QC Forms, 
MRSIMS, Field 
Logbooks 

Senior and 
Project 
Geophysicists, 
Data Processor, 
and DGM 
Subcontractor 
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QAPP Worksheet #35—Validation (Steps IIa and IIb) Process Table 

Definable  
Feature of Work 

Frequency  
of 

Inspection 
Validation 

Description/Documentation 
Validation 

Documentation 

Responsible for 
Validation  

(name, 
organization) 

DGM Data 
Processing  

Per 
delivered 
survey unit 

Inspection of DGM data processing 
to validate the following; 

 Data processing procedures 
detailed in the GIWP are being 
followed.  

 IVS and initial QC data meet the 
project MQOs. 

 Production data and ongoing 
QC tests meet the project 
MQOs/ 

 Data are delivered for QC in 
accordance with requirements in 
the GIWP. 

 Data packages are complete 
upon delivery and contain 
required files and geophysical 
anomaly lists. 

 Blind-seed items are 
successfully detected. 

QC Forms, 
MRSIMS 

Senior and 
Project 
Geophysicists, 
Data Processor 

Intrusive 
Investigation of 
DGM-Identified 
Terrestrial and 
Aquatic 
Anomalies and 
Removal 
Verification 

Minimum of 
one per 
day per 
team 

Inspection of intrusive investigation 
activities and results to validate the 
following: 

 The ESS, applicable SOPs, and 
relevant scopes of work are 
being followed.  

 Anomaly sources are identified 
and location is cleared in 
accordance with the approved 
ESS and MEC QAPP. 

 Recorded information on 
recovered anomaly sources is 
accurate and complete 

 Inspection of holes by UXOQCS 
post-digging to determine no 
residual anomalies remain after 
hole has been completed. 

QC Forms, 
MRSIMS, Field 
Logbooks 

SUXOS (KCH), 
UXOQCS (KCH), 
MEC 
subcontractor 
(USAE), and 
Project 
Geophysicist 
(KCH) 

MEC/MPPEH 
Management 
and Disposal  

Weekly 
and per 
demolition 
event 

Inspection of MEC/MPPEH 
management and disposal activities 
and records to validate the following: 

 The ESS, applicable SOPs, and 
relevant scopes of work are 
being followed.  

 All MEC/MPPEH items are 
tracked and disposed of in 
accordance with the approved 
ESS and MEC QAPP. 

QC Forms, 
Field Logbooks  

SUXOS (KCH), 
UXOQCS (KCH), 
and MEC 
subcontractor 
(USAE) 
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QAPP Worksheet #36— Analytical Data Validation (Steps IIa and IIb) Summary Table 

Step IIa/IIb Matrix Analytical Group Validation Criteria 

Data Validator 

(Title and Organizational 
Affiliation) 

IIa Surface Soils  Technology Aided Visual 
Surface Removal  

Satisfactory inspection by 
the UXOQCS as defined by 
the MEC QAPP  

Linda Cox, UXOQCS 
(KCH) 

IIb Surface and Near Surface 
Soils 

Digital Geophysical 
Mapping using EM61-MK2  

a.) Complete work in 
compliance with DGM 
MQOs  

b.) Recovery of Blind Seed 
Item placed by UXOQCS  

Tamir Klaff, Senior 
Geophysicist (KCH) 

IIb POLB Mitigation Pond 
Sediment 

Digital Geophysical 
Mapping using SSS and 
EM61–Flex3 

a.) Complete work in 
compliance with aquatic 
DGM MQOs 

Tamir Klaff, Senior 
Geophysicist (KCH) 

IIa Surface and Near Surface 
Soils 

Intrusive Investigations of 
DGM anomalies  

 

Satisfactory inspection by 
the UXOQCS as defined by 
the MEC QAPP and ESS  

Linda Cox, UXOQCS 
(KCH) 

IIa POLB Mitigation Pond 
Sediment 

Intrusive Investigations of 
DGM anomalies  

 

Satisfactory inspection by 
the aquatic UXOQCS as 
defined by the MEC QAPP 
and ESS  

Nelson Figeac, Aquatic 
UXOQCS (KCH) 

IIa MEC and MPPEH  Satisfactory inspection by 
the SUXOS and UXOQCS 
as defined by the MEC 
QAPP and ESS.  

Linda Cox, UXOQCS 
(KCH)  

Chris Rose, SUXOS (KCH) 

Notes: 
IIa=compliance with methods, procedures, and contracts (see Table 10, page 117, UFP-QAPP manual, V.1, March 2005) 
IIb=comparison with measurement performance criteria in the SAP (see Table 11, page 118, UFP-QAPP manual, V.1, March 2005) 
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 QAPP Worksheet #37—Usability Assessment 

Summarize the usability assessment process and all procedures, including interim steps 
and any statistics, equations, and computer algorithms that will be used: 

 If project MQOs are met and QC requirements have been met, then the data are usable. 

 If the survey area coverage is in accordance with the RI Work Plan (and its attachments), 
then the data are usable for assisting with subsequent decision making steps. 

 If QC criteria are not met, then data are suspect and cannot be used until a root cause 
analysis can be performed and the issue resolved with questionable data identified or 
corrected, if applicable. 

 If a data deficiency exists, subsequent steps cannot be undertaken until rectified.  

Describe the evaluative procedures used to assess overall measurement error associated 
with the project. 

 The Project and Senior Geophysicists will review the DGM data and deliverables against 
approved project MQOs and QC requirements presented in the RI Work Plan, MEC 
QAPP, MC SAP, and GIWP.  

 DGM data will be evaluated using munitions response industry-standard geophysical 
software with appropriate QC modules and data evaluation tools. 

 QC of the DGM data will be performed at each step of the project. Data will not progress 
to the next stage until QC requirements have been met.  

 QC will be performed by the KCH Project Geophysicist, who is not directly involved 
with data collection or field documentation. 

 QC of the intrusive investigation results will be performed by UXOQCS throughout the 
intrusive operation in accordance with the established protocols. 

QC will be performed by KCH UXOQCS not directly involved with data collection or field 
documentation by MEC subcontractor. Describe the documentation that will be generated 
during the usability assessment and how usability assessment results will be presented so 
that they identify trends, relationships (correlations), and anomalies: 

 Final dig list will undergo QC review in order to evaluate statistical analyses and make 
sure correct number of anomalies will be investigated for the number of identified 
geophysical anomalies. 

 Figures will be produced to present the DGM results, anomaly locations, and QC test 
results. 

 MRSIMS database will be continually updated throughout project to contain 
DGM-related information and intrusive investigation results. 

 The RI Report will identify any data usability limitations and make recommendations 
for future investigations, if necessary. 
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 A data quality evaluation section will be included as part of the RI Report to summarize 
the results of the data collection and interpretation.  

Identify the personnel responsible for performing the usability assessment.  

 The TOM, Senior Geophysicist, Project Geophysicist, UXOQCS, subcontractor QC 
personnel, and other team members will be responsible for collecting and compiling the 
data. The data will then be presented to the Navy and DTSC, who will evaluate the data 
usability according to project objectives. 
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DGM = Digital Geophysical Mapping
MRP = Munitions Response Program
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CTO 0078 – Naval Weapons Station, Seal Beach, California 
Remedial Investigation Munitions Response Program Sites UXO1, 
UXO6, and AOC2  
 
Date of Meeting:  Tuesday, April 8, 2014 (1:00 to 2:15 PM) 

Minutes Prepared by:  Marilyn Gauthier 

 

1. Purpose of Meeting 
 Introduce project team, including roles and responsibilities 
 Summarize the scope of work, including discussion of assumptions and challenges  
 Discuss communications  
 Discuss schedule 

 

2. Attendance at Meeting    
Name Company Name Company 

Brenda Reese Naval Facilities 
Engineering Command 
(NAVFAC) Southwest 

Dana Downs-Heimes KCH 

Pei-Fen Tamashiro NAVFAC Southwest George Demetropolis KCH 

Marilyn Gauthier CH2M HILL, Kleinfelder, 
A Joint Venture (KCH) 

Brenda McConathy KCH 

Bryant Wong KCH   

Tamir Klaff KCH   

 

3. Meeting Notes, Decisions, Issues  

 Communications 

– Copy both Brenda Reese and Pei-Fen Tamashiro on project communications 

– All communications with base personnel will be through Pei-Fen. Project staff are not to 
communicate directly with base personnel or operations (this includes site access requests and site 
safety or security issues).  

 Site Access 

– All field personnel, including subcontractors, need to have RapidGate badges. 

– All field personnel, including subcontractors, need to attend an explosives safety briefing as part of 
mobilization activities (contact Pei-Fen to arrange). 
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3. Meeting Notes, Decisions, Issues  

 Standard Operating Procedures  

– Standard operating procedures (SOPs) will be included in the munitions constituents (MC) Quality 
Assurance Project Plan (QAPP) and munitions and explosives of concern (MEC) QAPP. Where 
necessary, “off-the-shelf” SOPs will be tailored to specific site conditions and activities.  

– The Naval Weapons Station (NAVWPNSTA) Seal Beach Safety Officer will review the SOPs as part 
of the United States Department of the Navy’s (Navy’s) document review process. 

– All field personnel, including subcontractors, need to attend an explosives safety briefing as part of 
mobilization activities (contact Pei-Fen to arrange). 

 Trailer and Power Hookups 

– Space for a project trailer may be available in an area on-base that has established power hookups.  

 MEC and Explosives Storage 

– Blow-in-place operations may be restricted due to ecological concerns, the base open burn/open 
detonation (OB/OD) area could be used to dispose of MEC. 

– Keyport magazines may be available for on-Base storage of MEC and donor explosives. 

 Ecological Concerns 

– Work at Munitions Response Program (MRP) Sites UXO1 and AOC2 needs to be coordinated with 
the United States Fish and Wildlife Service (USFWS) and will be conducted outside of breeding 
season for threatened and endangered birds.  

– Keyport magazines on-base may be available for storage of MEC and donor explosives. 

– Areas near MRP Sites UXO1 and UXO6 are suitable burrowing owl habitat. 

 Port of Long Beach Mitigation Pond Concerns 

– It may be feasible to block off the inlet to the pond to facilitate digital geologic mapping (DGM) and 
intrusive investigation of anomalies. 

 MRP Site UXO 1 Field Work 

– The start of remedial investigation (RI) field work should not wait for completion of a time-critical 
removal action (TCRA). 

– The Navy will need to work with USFWS regarding the possibility of cutting off flow to the mitigation 
pond to assist in the RI fieldwork.  

 MRP Site UXO6 Future Land Use 

– A 35-acre section of the eastern portion of MRP Site UXO6 needs to be sufficiently investigated and 
cleared of MEC and material potentially presenting an explosive hazard (MPPEH) to allow the area 
to be farmed by the lease holder. The RI needs to consider this future land use in the investigation 
design for MRP Site UXO6. 

– A portion of MRP Site UXO6 has been proposed for use as the location of a solar farm. The RI 
needs to consider this future land use in the investigation design for MRP Site UXO6. 

 Schedule 

– KCH will prepare a draft schedule for review by the Navy. The schedule should include proposed 
timeframes for Navy reviews and provisions for attendance or participation in quarterly Restoration 
Advisory Board (RAB) meetings. 

– The explosives safety submission (ESS) will be the initial critical path item on the schedule. 
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4. Action Items  
Action Assigned to Due Date 

Request geographic information system (GIS) shape and 
data files from site inspection.  

Marilyn Gauthier April 16, 2014 

Submit draft project schedule to the Navy. Marilyn Gauthier April 21, 2014 

Arrange site visit for geophysics team leader and munitions 
response personnel (Senior Unexploded Ordnance 
Supervisor [SUXOS], Safety/Quality Control [QC]) 

Marilyn Gauthier TBD 

 

5. Next Meeting 

Target Date:  May  

(date TBD) 

Time:  TBD Location:  TBD 

Objectives:  Check on monthly progress 
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STANDARD OPERATING PROCEDURE - 21 

Locating and Clearing Underground Utilities  

I. Purpose  
The purpose of this standard operating procedure (SOP) is to provide general guidelines 
and specific procedures that must be followed on Navy Comprehensive Long-Term 
Environmental Action — Navy (CLEAN) projects for locating underground utilities and 
clearing dig locations in order to maximize our ability to avoid hitting underground utilities 
and to minimize liabilities to CH2M HILL Kleinfelder, A Joint Venture (KCH) and its 
subcontractors and health and safety risks to our project staff.  

This SOP also identifies the types of utility locating services that are available from 
subcontractors and the various tools that are used to locate utilities, and discusses when 
each type of service and tool may or may not be applicable. 

II. Scope 
This procedure describes the utility clearance procedures to be followed for intrusive field 
activities performed under the KCH CLEAN contract.  Activity or Base Realignment and 
Closure (BRAC) installations may provide utility locating (or dig clearance) services 
through the public works department, Resident Officer in Charge of Construction (ROICC) 
or similar organization; their involvement is typically required to obtain the dig permits 
required before digging or drilling.  KCH experience has been that the clearance services 
provided by the Navy do not typically meet the standards considered by the Program to be 
adequate, as they often simply rely on available base maps to mark utilities and do not 
verify utility locations using field geophysics.  

While the Navy’s process may provide some protection from liability for property damage, 
it provides neither adequate protection from health risks for KCH staff and subcontractors, 
nor compensation for down time should a utility be damaged as part of field activities.  

The scope of services performed by utility location subcontractors can involve utility 
marking/mapping, the clearing of individual dig locations, or marking of utilities within a 
specified area. 

The appropriate requested scope of services for a project will depend on the project. 
Clearing individual boreholes is often less expensive and allows the sub to concentrate their 
efforts on a limited area. However, if the scope of the investigation is not precisely defined 
(i.e., all borehole/ excavation locations are not pre-determined) it may be best to mark and 
map the vicinity of where the intrusive activities are planned.  In some cases, it may be 
justified to mark and map the entire site area.  If there is a potential for borehole/excavation 
locations to be added to the work (e.g., “step-out” or contingent borings) it is recommended 
to keep the subcontractor on call to clear additional locations as they are identified. 

Clearance of individual dig locations should be done to a minimum 20-foot radius around 
the location. 

An example SOW for utility location subcontractor procurement is provided in 
Attachment A. 
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III. Services and Equipment  
This section provides a general description of the services available to locate subsurface 
utilities and describes the types of equipment that these services may use to perform their 
work. It identifies the capabilities of each type of equipment to help the PM specify what 
they should require from utility location subcontractors.  

Services 
The services that are available to KCH for identifying and marking underground utilities 
are: 

 The local public/private utility-run service, such as Underground Service Alert 
(USA Dig) 

 Utility location subcontractor (contracted by KCH) 

Equipment 
Attachment B provides a summary of the various types of equipment used for subsurface 
utility location. It describes the capabilities and limitations of each in order to help the PM 
determine if the equipment being used by a subcontractor is appropriate and/or adequate.  

It is important to make the potential subcontractors aware of the possible types of utilities 
(and utility materials) that are known at the site, and to have them explain in their bid what 
types of equipment they will use to locate utilities and clear dig locations, and what the 
limitations of these equipment are. 

IV. Procedures and Guidelines 
This section presents specific procedures to be followed for the utility location work to be 
conducted by KCH and our subcontractors. In addition, a PM will have to follow the 
procedures required by the Activity to obtain their approvals, clearances, and dig permits 
where necessary. These “dig permit” requirements vary by Activity and must be added to 
the project-specific utility location procedures or project instructions. It is preferable that the 
Activity perform their clearance processes before we conduct our clearance work. 

Activity Notification and Dig Permit Procedures 
Identify Activity-specific permit and/or procedural requirements for excavation and 
drilling activities. Contact the Base Civil Engineer, ROICC, or Environmental Project Office 
(or similar) to obtain the appropriate form to begin the clearance process. 

Utility Clearance Procedures 
Do not begin subsurface construction activities (e.g., trenching, excavation, drilling, etc.) 
until a check for underground utilities and similar obstructions has been conducted by KCH 
(via utility location subcontractor) as a follow-up to the services provided by the Navy. The 
use of as-built drawings and utility company searches must be supplemented with a 
geophysical or other survey by a qualified, independent utility location subcontractor 
(subcontracted to KCH) to identify additional and undiscovered buried utilities. 

Examples of the type of geophysical technologies include: 

 Ground Penetrating Radar (GPR), which can detect pipes (including gas pipes), tanks, 
conduits, and cables, both metallic and non-metallic, at depths up to 30 feet, depending 
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on equipment. Sensitivity for both minimum object size and maximum depth detectable 
depends on equipment selected, soil conditions, etc. 

 Radio Frequency (RF) involves inducing an RF signal in the pipe or cable and using a 
receiver to trace it. Some electric and telephone lines emit RF naturally and can be 
detected without an induced signal. This method requires knowing where the 
conductive utility can be accessed to induce RF field if necessary.  

 Dual RF, a modified version of RF detection using multiple frequencies to enhance 
sensitivity but with similar limitations to RF 

 Ferromagnetic Detectors are metal detectors that will detect ferrous and non-ferrous 
utilities. Sensitivity is limited, e.g., a 100-mm iron disk to a depth of about one meter or a 
25-mm steel paper clip to a depth of about 20 cm. 

 Electronic markers are emerging technologies that impart a unique electronic signature 
to materials such as polyethylene pipe to facilitate location and tracing after installation. 
Promising for future installations but not of help for most existing utilities already in 
place. 

The following procedures shall be used to identify and mark underground utilities during 
subsurface construction activities on the project: 

 Contact utility companies or the state/regional utility protection service (such as USA 
Dig) at least five (5) working days prior to intrusive activities to advise of the proposed 
work, and ask them to establish the location of the utility underground installations 
prior to the start of actual excavation: this is a law. These services will only mark the 
location of public-utility-owned lines and not Navy-owned utilities. In many cases, there 
will not be any public-utility-owned lines on the Activity. There may also be Base-access 
issues to overcome. 

 Procure and schedule the utility location subcontractor. 

 The utility location subcontractor shall determine the most appropriate geophysical 
technique or combinations of techniques to identify the buried utilities on the project 
site, based on the survey contractor’s experience and expertise, types of utilities 
anticipated to be present and specific site conditions. The types of utilities must be 
provided to the bidding subcontractors in the SOW and procedures to be used must be 
specified by the bidder in their bid. It is extremely helpful to provide the sub with utility 
maps, with the caveat that all utilities are not necessarily depicted. 

 The utility location subcontractor shall employ the same geophysical techniques used to 
identify the buried utilities, to survey the proposed path of subsurface 
investigation/construction work to confirm no buried utilities are present.   

 Obtain utility clearances for subsurface work on both public and private property.   

 Clearances provided by the KCH-subcontracted service are to be in writing, signed by 
the party conducting the clearance. The KCH utility location subcontractor shall be 
required to fill out the form provided in Attachment C (this can be modified for a 
particular project as necessary) indicating that each dig/drill location has been 
addressed. The completed form shall be submitted back to KCH field staff or project 
manager within 24 hours of completing the utility locating activities.  This 
documentation requirement (with a copy of the form) needs to be provided in the 
subcontractor SOW. USA Dig Alert provides a list of utilities that it will notify when it 
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issues a work request ticket. A copy of the USA Dig Alert work request ticket and any 
email communication with USA Dig Alert will be printed and kept on file.  

 Utility marking shall be done using the color coding presented in Attachment D. The 
type of material used for marking must be approved by the Activity prior to marking. 
Some base commanders have particular issues with persistent spray paint on their 
sidewalks and streets. Any particular marking requirements need to be provided in the 
subcontractor SOW. 

 Protect and preserve the markings of approximate locations of facilities until the 
markings are no longer required for safe and proper excavations. If the markings of 
utility locations are destroyed or removed before excavation commences or is 
completed, the Project Manager must notify the utility company or utility protection 
service to inform them that the markings have been destroyed. 

 Perform a field check prior to drilling/digging (preferably while the utility location sub 
is still at the site) to see if field utility markings coincide with locations on utility maps. 
Look for fire hydrants, valves, manholes, light poles, lighted signs, etc to see if they 
coincide with utilities identified by the subcontractor. 

 Underground utility locations must be physically verified (or dig locations must be 
physically cleared) by hand digging to a depth of at least five feet using a hand auger, 
wood or fiberglass-handled tools, air knifing, or by some other acceptable means 
approved by KCH, when the dig location (e.g., mechanical drilling, excavating) is 
expected to be within 5 feet of a marked underground system. Hand clearance shall be 
conducted to the depth of the deepest known or suspected utilities and no less than five 
feet below ground surface.  Hand clearance to deeper than five feet shall be conducted if 
utility clearance or utility survey information indicated the presence of utilities at 
greater depth.  

 Conduct a site briefing for employees at the start of the intrusive work regarding the 
hazards associated with working near the utilities and the means by which the operation 
will maintain a safe working environment. Detail the method used to isolate the utility 
and the hazards presented by breaching the isolation. 

 Monitor for signs of utilities during advancement of intrusive work (e.g., sudden change 
in advancement of auger or split spoon during drilling or change in color, texture, or 
density during excavation that could indicate the ground has been previously 
disturbed). 

V. Attachments 
A – Example SOW for Utility Location Subcontractor Procurement 

B – Equipment Used for Identifying Underground Utilities 

C – Buried Utility Location Tracking Form 

D – Utility Marking Color Codes  
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Attachment A – Example SOW for Subcontracting 
Underground Utilities Locating Services  

CTO-XXX 
Scope of Work 
Subsurface Utility Locating 
Site XX 
Navy Activity 

City, State 
 
A licensed and insured utility clearance subcontractor (Subcontractor) will be subcontracted to 
identify and mark out subsurface utilities for an environmental investigation/remediation project 
at Site XX of <<insert name of base, city, and state>>. The Subcontractor will need to be available 
beginning at <<insert time>> on <<insert date>>. It is estimated that the work can be completed 
within XX days.   

Proposed Scope of Work 
The Subcontractor will identify and mark all subsurface utilities (CHOOSE 1) that lie within a 
radius of 20 feet of each of XX sampling locations at Site XX shown on the attached Figure 1; (OR) 
that lie within the bounds of Site XX as delineated on the attached Figure 1. (If multiple sites are to 
be cleared, provide maps of each site with sample locations or clearance boundaries clearly 
delineated and a scale provided.) 

Utilities will be identified using all reasonably available as-built drawings, electronic locating 
devices, and any other means necessary to maintain the safety of drilling and sampling personnel 
and the protection of the base infrastructure. The location of utilities identified from as-built 
drawings or other maps must be verified in the field prior to marking. 

Base utility drawings for the Site(s) (CHOOSE 1) can be found at <<insert specific department and 
address or phone number on the base>> and should be reviewed by the subcontractor and 
referenced as part of the utility locating, (OR) will be provided to the subcontractor by KCH upon 
the award of the subcontract, (OR) are not available. Utility drawings shall not be considered 
definitive and must be field verified. 

Field verification will include detection using nonintrusive subsurface detection equipment 
(magnetometers, GPR, etc) as well as opening manhole covers to verify pipe directions. As part of 
the bid, the Subcontractor shall provide a list of the various subsurface investigation tools they 
propose to have available and use at the site and what the limitations are of each tool.  

A KCH representative shall be present to coordinate utility clearance activities and identify points 
and features to be cleared.  

Field Marking and Documentation 
All utilities located within (CHOOSE 1) a 20-ft radius of the XX proposed soil boring locations (OR) 
within the boundary of the site(s) as identified on the attached figure(s) will be marked using paint 
(some Bases such as the WNY may have restrictions on the use of permanent paint) and/or pin 
flags color coded to indicate electricity, gas, water, steam, telephone, TV cable, fiber optic, sewer, 
etc. The color coding shall match the industry standard as described on the attached form. In 
addition, the Buried Utility Location Tracking Form (Attachment C) will be completed by the 
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Subcontractor based upon what is identified in the field during the utility locating and submitted 
back to KCH (field staff or project manager) within 24 hours of completing the utility locating 
activities.   

(OPTIONAL) The subcontractor shall also provide a map (or hand sketch) of the identified utilities 
to the Engineer within XX days of field demobilization. The map shall include coordinates or ties 
from fixed surface features to each identified subsurface utility. 

Bid Sheet/Payment Units 
The Subcontractor will bid on a time and materials basis for time spent on site and researching 
utility maps. Mobilization (including daily travel to the site) should be bid as a lump sum, as well 
as the preparation of the AHA and any required mapping. The per diem line item should be used if 
the field crew will require overnight accommodations at the project site. 

Health and Safety Requirements   
The Subcontractor is to provide and assume responsibility for an adequate corporate Health and 
Safety Plan for onsite personnel. Standard personal safety equipment including: hard hat, safety 
glasses, steel-toed boots, gloves are recommended for all project activities. Specific health and 
safety requirements will be established by the Subcontractor for each project. The health and safety 
requirements will be subject to the review of KCH. 

The Subcontractor shall also prepare and provide to the Engineer, at least 48 hours prior to 
mobilization, an acceptable Activity Hazard Analysis (AHA) using the attached AHA form or 
similar. 

It is also required that all Subcontractor personnel who will be on site attend the daily health and 
safety tailgate meeting at the start of each day in the field. 

Subcontractor personnel showing indications of being under the influence of alcohol or illegal 
drugs will be sent off the job site and their employers will be notified. Subcontractor personnel 
under the influence of prescription or over-the-counter medication that may impair their ability to 
operate equipment will not be permitted to do so. It is expected that the Subcontractor will assign 
them other work and provide a capable replacement (if necessary) to operate the equipment to 
continue work. 

Security 
The work will typically be performed on US Navy property. KCH will identify the Subcontractor 
personnel who will perform the work to the appropriate Navy facility point-of-contact, and will 
identify the Navy point-of-contact to the Subcontractor crew. The Subcontractor bears final 
responsibility for coordinating access of his personnel onto Navy property to perform required 
work. This responsibility includes arranging logistics and providing to KCH, in advance or at time 
of entry as specified, any required identification information for the Subcontractor personnel. 
Specifically, the following information should be submitted with the bid package for all personnel 
that will perform the work in question (this information is required to obtain a base pass): 

 Name 
 Birth Place 
 Birth Date 
 Social Security Number 
 Drivers License State and Number 
 Citizenship 
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Please be advised that no weapons, alcohol, or drugs will be permitted on the Navy facility at any 
time. If any such items are found, they will be confiscated, and the Subcontractor will be dismissed. 

Quality Assurance 
The Subcontractor will be licensed and insured to operate in the State of <<state>> and will comply 
with all applicable federal, state, county and local laws and regulations. The subcontractor will 
maintain, calibrate, and operate all electronic locating instruments in accordance with the 
manufacturer’s recommendations. Additionally, the Subcontractor shall make all reasonable efforts 
to review as-built engineering drawings maintained by Base personnel, and shall notify the KCH 
Project Manager in writing (email is acceptable) whenever such documentation was not available or 
could not be reviewed. 

Subcontractor Standby Time 
At certain periods during the utility locating activities, the Subcontractor’s personnel may be asked 
to stop work and standby when work may normally occur. During such times, the Subcontractor 
will cease activities until directed by the KCH representative to resume operations. Subcontractor 
standby time also will include potential delays caused by the KCH representative not arriving at 
the site by the agreed-upon meeting time for start of the work day. Standby will be paid to the 
Subcontractor at the hourly rate specified in the Subcontractor’s Bid Form attached to these 
specifications. 

Cumulative Subcontractor standby will be accrued in increments no shorter than 15 minutes (i.e., 
an individual standby episode of less than 15 minutes is not chargeable). 

During periods for which standby time is paid, the surveying equipment will not be demobilized 
and the team will remain at the site. At the conclusion of each day, the daily logs for the 
Subcontractor and KCH representative will indicate the amount of standby time incurred by the 
Subcontractor, if any. Payment will be made only for standby time recorded on KCH’s daily logs. 

Down Time 
Should equipment furnished by the Subcontractor malfunction, preventing the effective and 
efficient prosecution of the work, or inclement weather conditions prevent safe and effective work 
from occurring, down time will be indicated in the Subcontractor’s and KCH representative’s daily 
logs. No payment will be made for down time. 

Schedule 
It is anticipated that the subsurface utility locating activities will occur on <<insert date>>. It is 
estimated that the above scope will be completed within XXX days. 
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Attachment B – Equipment Used for Identifying 
Underground Utilities 

This attachment provides a summary of the various types of equipment used for subsurface utility 
location. It describes the capabilities and limitations of each in order to help determine if the 
equipment being proposed by a subcontractor or Navy is adequate.  

Electromagnetic Induction (EMI) Methods 
EMI instruments, in general, induce an electromagnetic field into the ground (the primary field) 
and then record the response (the secondary field), if any. Lateral changes in subsurface 
conductivity, such as those caused by the presence of buried metal or by significant soil variations, 
cause changes in the secondary field recorded by the instrument and thus enable detection and 
mapping of the subsurface features. It should be noted that EMI only works for electrically 
conductive materials--plastic or PVC pipes are generally not detected with EMI. Water and gas 
lines are commonly plastic, although most new lines include a copper “locator” strip on the top of 
the PVC to allow for detection with EMI.   

EMI technology encompasses a wide range of instruments, each with inherent strengths and 
weaknesses for particular applications. One major division of EMI is between “time-domain” and 
“frequency-domain” instruments that differ in the aspect of the secondary field they detect. 
Another difference in EMI instruments is the operating frequency they use to transmit the primary 
field. Audio- and radio-frequencies are often used for utility detection, although other frequencies 
are also used. Consideration of the type of utility expected, surface features that could interfere 
with detection, and the “congestion” of utilities in an area, should be made when choosing a 
particular EMI instrument for a particular site.  

One common EMI tool used for utility location is a handheld unit that can be used to quickly scan 
an area for utilities and allows for marking locations in “real time.” This method is most commonly 
used by “dig-safe” contractors marking out known utilities prior to excavation. It should be noted 
that this method works best when a signal (the primary field) can be placed directly onto the line 
(i.e., by clamping or otherwise connecting to the end of the line visible at the surface, or for larger 
utilities such as sewers, by running a transmitter through the utility). These types of tools also have 
a limited capability to scan an area for unknown utilities. Usually this requires having enough area 
to separate a hand held transmitter at least a hundred feet from the receiver. Whether hunting for 
unknown, or confirming known, utilities, this method will only detect continuous lengths of 
metallic conductors.  

In addition to the handheld EMI units, larger, more powerful EMI tools are available that provide 
more comprehensive detection and mapping of subsurface features. Generally, data with these 
methods are collected on a regular grid in the investigation area, and are then analyzed to locate 
linear anomalies that can be interpreted as utilities. These methods will usually detect all subsurface 
metal (above a minimum size), including pieces of abandoned utilities. In addition, in some 
situations, backfill can be detected against native soils giving information on trenching and possible 
utility location. Drawbacks to these methods are that the secondary signals from utilities are often 
swamped (i.e., undetectable) close to buildings and other cultural features, and that the subsurface 
at heavily built-up sites may be too complicated to confidently interpret completely.   

Hand-held metal detectors (treasure-finders) are usually based on EMI technology. They can be 
used to locate shallow buried metal associated with utilities (e.g., junctions, manholes, metallic 
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locators). Advantages of these tools are the ease of use and real-time marking of anomalies. 
Drawbacks include limited depths of investigations and no data storage capacity. 

Ground Penetrating Radar (GPR) 
GPR systems transmit radio and microwave frequency (e.g., 80 megaHertz to 1,000 megaHertz) 
waves into the ground and then record reflections of those waves coming back to the surface. 
Reflections of the radar waves typically occur at lithologic changes, subsurface discontinuities, and 
subsurface structures. Plastic and PVC pipes can sometimes be detected in GPR data, especially if 
they are shallow, large, and full of a contrasting material such as air in a wet soil, or water in a dry 
soil. GPR data are usually collected in regular patterns over an area and then analyzed for linear 
anomalies that can be interpreted as utilities. GPR is usually very accurate in x-y location of 
utilities, and can be calibrated at a site to give very accurate depth information as well. A significant 
drawback to GPR is that depth of investigation is highly dependent on background soil 
conductivity, and it will not work on all sites. It is not uncommon to get only 1-2 feet of penetration 
with the signal in damp, clayey environments. Another drawback to GPR is that sites containing 
significant fill material (e.g., concrete rubble, scrap metal, garbage) will result in complicated 
anomalies that are difficult or impossible to interpret.   

Magnetic Field Methods 
Magnetic field methods rely on detecting changes to the earth’s magnetic field caused by ferrous 
metal objects. This method is usually more sensitive to magnetic metal (i.e., deeper detection) than 
EMI methods. A drawback to this method is it is more susceptible to being swamped by surface 
features such as fences and cars. In addition, procedures must usually be implemented that account 
for natural variations in the earth’s background field as it changes throughout the day. One 
common use of the method is to measure and analyze the gradient of the magnetic field, which 
eliminates most of the drawbacks to the method. It should be noted this method only detects 
ferrous metal, primarily iron and steel for utility location applications. Some utility detector 
combine magnetic and EMI methods into a single hand-held unit.  

Optical Methods 
Down-hole cameras may be useful in visually reviewing a pipe for empty conduits and/or vaults.  
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Attachment C – Buried Utility Location Tracking 
Form 

See next page. 
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Buried Utility Location Tracking Form (Submit to KCH Task Order Manager within 24 hours of location activities) 

Project Location:  KCH Purchase Order:

KCH Project No.:  

KCH Task Order Manager Name/Phone: 
Fax: 
Email: 

Utility Location Subcontractor:

Subcontractor POC: 

KCH Field Team Leader: Name/Phone:  

Dates of location activities:   

 
 Check each box using an “X” if a buried utility is present within 5 feet of a marked Station ID. If 

color of the flag or paint differs from listed color, note change in color on the form. 

   

Station ID 

E
le

ct
ric

 (
R

ed
) 

G
as

 (
Y

el
lo

w
) 

F
ib

er
 o

pt
ic

 (
O

ra
ng

e)
 

C
ab

le
 (

O
ra

ng
e

) 

W
at

er
 (

B
lu

e)
 

S
an

. S
ew

er
 (

G
re

en
) 

S
to

rm
 S

ew
er

 (
G

re
en

) 

S
te

am
 (

Y
el

lo
w

) 

P
et

ro
le

um
 (

Y
el

lo
w

) 

C
om

pr
es

se
d 

ai
r 

(Y
el

lo
w

) 

O
th

er
 _

__
_

__
 

O
th

er
 _

__
_

__
 

O
th

er
 _

__
_

__
 

O
th

er
 _

__
_

__
 

D
at

e 
co

m
pl

et
ed

 

T
ec

hn
ic

ia
n 

in
iti

al
s 

N
ot

es
 (

m
et

ho
ds

/to
ol

s 
us

ed
) 

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

                  

 
The findings of the buried utility location activities summarized herein were conducted in strict accordance with the KCH scope of work. 

    
Subcontractor’s Signature  Date 
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KCH REVIEWED AND REVISED 12/14 D-1 

Attachment D – Utility Marking Color Codes 

The following is the standard color code used by industry to mark various types of utilities and 
other features at a construction site. 

White – Proposed excavations and borings 

Pink – Temporary survey markings 

Red – Electrical power lines, cables, conduits and lighting cables 

Yellow – Gas, oil, steam, petroleum, or gaseous materials 

Orange – Communication, alarm or signal lines, cables, or conduits 

Blue – Potable water 

Purple – Reclaimed water, irrigation, and slurry lines 

Green – Sewer and storm drain lines 
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1.0 Purpose 

This Standard Operating Procedure (SOP) outlines the requirements that CH2M HILL ANZ 

must comply with when performing excavation and trenching activities. 
 
This SOP provides information about the spectrum of hazards and issues to be addressed 
during each phase of a project associated with excavation operations. Excavation hazards 
addressed in this SOP include exposure to cave-ins, falls, falling objects, hazardous 
atmospheres, unstable structures, and excavating into underground utilities. 

2.0 Scope 

This Standard Operating Procedure applies to all CH2M HILL employees, subcontractors and 

any third party subcontractors working on a CH2M HILL project construction site operating 

in Australia and must be followed as a minimum requirement. 
 
This SOP applies when:  

• CH2M HILL employees enter excavations, regardless of the company responsible for 
excavation safety (CH2M HILL, subcontractor, or third party contractor) 

• CH2M HILL self-performs excavation activities; and/or,  

• CH2M HILL oversees subcontractor’s excavation activities 

Additional business group approvals and site controls apply to excavation activities in 
areas with known or potential ordnance explosives (OE)/unexploded ordnance (UXO) 
hazards. These requirements are addressed in the Ordinance & Explosives Enterprise SOP. 

2.3 Additional Relevant CH2M HILL SOPs 

Additional Standard Operating Procedures and needs that may be applicable to excavation 
activities include the following: 

• The Enterprise HSE Underground Utility Locates SoP HSE-219 

• The requirements for operating and/or exposure to drilling, excavation and 
earthmoving equipment are contained in CHAU-HSE-306. 

• Excavation activities that are performed on sites with known or potential OE/UXO 
hazards must implement additional excavation precautions found in the OE Enterprise 
SOP.  
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• Soil suspected to be contaminated should be sampled and analysed for characterization 
prior to excavation under procedures described in the “Waste Analysis and 
Characterization” Environmental Services Business Group SOP. 

• A Stockpile Management Plan may be required as discussed in the “Stockpiles” SOP. 

• A Storm Water Pollution Prevention Plan (SWPPP) or an Erosion and Sediment Control 
Plan may be required. Consult your Environmental Manager (EM)  

• Stockpiles may require liners and covers and excavations may require silt fences, 
covering, or other best management practices to control erosion or runoff. 

•  Fugitive dust and noise must be monitored and suppressed where necessary. 

• All wastes generated shall be characterized prior to removal. 

• If excavation involves hazardous wastes, the “Decontamination” SOP shall be followed. 
No potentially contaminated equipment shall be permitted to leave the work site. 

3.0 Definitions 

3.1 Benching 

Benching is a method of protecting personnel from cave-ins by excavating the sides of an 
excavation to form one or a series of horizontal levels or steps, usually with vertical or near-
vertical surfaces between levels. 

3.2 Company Responsible for Excavation Safety 

The party that has direct control over the excavation operations is responsible for 
excavation safety. This could be CH2M HILL, a subcontractor, or an independent third 
party.  
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3.3 Competent Person 

Competent person means a person who has acquired through training, qualification or 
experience the knowledge and skills to carry out the task. 

A competent person is one who is capable of identifying existing and predictable hazards in 
the surroundings, or working conditions that are unsanitary, hazardous, or dangerous to 
employees, and who has authorization to take prompt corrective measures to eliminate 
them. The company responsible for excavation safety designates the excavation-specific 
competent person. 

 

3.4 Exclusion Zone 

Exclusion zone means an area from which all persons are excluded during excavation work. 

3.5 Hazardous Atmosphere 

A hazardous atmosphere is one that by reason of being explosive, flammable, poisonous, 
corrosive, oxidizing, irritating, oxygen-deficient, toxic, or otherwise harmful, may cause 
death, illness, or injury. Specific examples of hazardous atmospheres are provided below. 

• Oxygen-deficient atmospheres contain less than 19.5 percent oxygen and can result in a 
range of symptoms, from dizziness to unconsciousness, and even death at extremely 
low levels. 

• Oxygen-enriched atmospheres contain greater than 23.5 percent oxygen and can 
increase the flammability of combustible materials. 

• Explosive atmospheres contain flammable gases that exceed 5% of the lower explosive 
limit (LEL). 

• Carbon monoxide from the exhausts of earthmoving equipment can collect in 
excavations. Carbon monoxide causes oxygen starvation and can be fatal at a 
concentration of 1 percent [10,000 parts per million (ppm)] after a 1-minute exposure. 
Ventilation or respiratory protection is required when carbon monoxide levels exceed 
35 ppm. 

• Toxic atmospheres may develop depending on the level of contamination in the soil. 
Refer to the site-specific health, safety and environment (HS&E) plan or field safety 
instructions for more details. 

3.6 Independent Third Party Contractor 
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An independent third party contractor has no contractual relationship with CH2M HILL 
and is contracted directly to the owner. 

3.7 Protective Systems 

Protective systems provide a method of protecting workers from cave-ins, from material 
that could fall or roll from an excavation face or into an excavation, or from the collapse of 
adjacent structures. Protective systems include support systems, sloping and benching 
systems, shield systems and other systems that provide the necessary protection. 

3.8 Shielding 

Shielding is a structure that is able to withstand the forces imposed on it by a cave-in,  
thereby protecting personnel within the structure. Shields can be permanent structures or 
they can be designed to be portable and moved as work progresses. Additionally, shields 
can be either pre-manufactured or job-built in accordance with local regulatory agency 
requirements. Shields used in trenches are usually referred to as ”trench boxes” or ”trench 
shields.” 

3.9 Shoring  

A structure such as a metal hydraulic, mechanical, or timber shoring system supports the 
sides of an excavation and is designed to prevent cave-ins. 

3.10 Sloping 

Sloping is a method of excavating in which the sides of an excavation are inclined away 
from the excavation so as to prevent cave-ins. The angle of incline required to prevent a 
cave-in varies depending on such factors as the soil type, environmental conditions of 
exposure, and application of surcharge loads. 

3.11 Stable Rock 

Stable rock is natural solid mineral matter that can be excavated with vertical sides and 
remain intact while exposed. This determination requires the input from a suitably 
qualified competent person, such as a geotechnical engineer. 

3.12 Trench 

Trench means a horizontal or inclined way or opening: 

• the length of which is greater than its width and greater than or equal to its depth; 
and 

• that commences at and extends below the surface of the ground; and 

• that is open to the surface along its length. 
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3.13 Zone of Influence 

Zone of influence means the volume of soil around the excavation affected by any external 
load (for example vehicles, plant, excavated material). (Extract from WHS CoP Excavation 
Work) 

 

4.0 Roles and Responsibilities 

The following sections outline the roles and responsibilities for individuals when using this 
procedure. 

4.1 Business Group & Regional Health and Safety Leads 

The BG & Regional H&S Leads are responsible for implementing this H&S SOP for all 
projects in their area. The BG or Regional HSE Lead also has the authority to approve 
deviation from this standard to accommodate local requirements. 

4.2 Project Manager 

The CH2M HILL Project Manager (PM) is responsible for providing adequate resources 
(budget and staff) for project-specific implementation of the H&S management process. The 
PM has overall H&S management responsibility, but may delegate specific tasks to other 
project staff. The PM retains ultimate H&S responsibility for the project. 

4.3 Site Manager 

The CH2M HILL Site Manager (SM) is responsible for all field operations onsite and is 
typically the Construction Manager (CM), Site Superintendent, Site Supervisor or Field 
Team Leader. The SM is directly responsible for implementing all aspects of the project 
H&S plan, as assigned by the PM.  

4.4 Responsible Business Group Health and Safety Manager 

The Responsible BG HSM (RHSM) is the HSM assigned by the BG H&S Lead to provide 
health and safety technical guidance and support to the project. The RHSM prepares 
and/or approves the CH2M HILL project H&S plan, reviews subcontractor H&S plans and 
submittals, conducts project H&S audits, and provides H&S support and guidance to the 
project. 

4.5 Site Safety Coordinator 

The Designated Site Safety Coordinator (DSC) is either the SM, or is designated by the SM 
to implement the project H&S Plan. He or she has successfully completed all required SSC 
training. The SSC ensures that the party responsible for excavation safety provides an 
excavation-competent person to inspect and oversee all excavation activities.  
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4.6 Excavation-competent Person 

The company responsible for excavation safety shall provide an excavation-competent 
person to inspect and oversee all excavation activities. The competent person shall have 
training in and knowledge of soil classification, the use of protective systems, and the 
requirements of local regulatory agency excavation standards. The competent person shall 
be capable of identifying excavation hazards and have the authority to take corrective 
actions to eliminate the hazards. The excavation-competent person shall be onsite during 
excavation activities and during entry into excavations. 

5.0 Requirements 

5.1 General Preparatory and Planning Requirements 

If the project site is suspected of munitions or explosives of concern (MEC) 
contamination, requirements of the Explosives Usage and Munitions Response (MR) 
SOP HSE-610 shall be followed.  MECs include unexploded ordnance (UXO), 
discarded military munitions, materials that present a potential explosive hazard, 
chemical warfare materials, munitions constituents, and contaminated soil or 
groundwater.  "Down-hole" avoidance support may be required to prevent 
accidental contact with UXO.  Safety requirements will be based on the risk 
assessment identified within the MR (safety) Opportunity Risk Evaluation.   

• Where there is a potential to have underground services e.g. gas, electricity, sewer, 
water mains and telephone cables, then reference must be made to Dial before you 
Dig or existing drawings.  Where there is doubt of service location, then any suitable 
tool such as a CAT scanner must be used to locate and mark underground services 
(electricity, gas, etc.) before works commence.  Where any uncertainty exists 
regarding the location of underground services hand digging or potholing must be 
used to identify the services.( See 5.5.2 Underground Utility Locations section) 

• Before any ground disturbance takes place, an appropriate Excavation Permit to 
Work in accordance with the attached ANZ HSE-307 A3 Excavation Permit, or 
Client Permit must be in place 

• Sloping, benching, shoring, shielding, or other protective systems are required to 
protect personnel from cave-ins except when the excavation is made entirely in 
stable rock or is less than 1.5 metres deep and there is no indication of possible cave-
in, as determined by the excavation competent person.  

• Some Protective systems for excavations must be designed or approved by a 
registered professional engineer. The review of the design of excavation temporary 
works protective systems must be undertaken by a suitable qualified person. 
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• The atmosphere of excavations greater than 1.2 metres deep shall be tested prior to 
entry when a hazardous atmosphere exists or could reasonably be expected to exist, 
such as excavating landfills, hazardous waste dumps; or areas containing sewer or 
gas utility systems, petroleum distillates, or areas where hazardous substances are 
stored nearby. 

• Spoil piles, material, and equipment must be kept at least 1 metre from the edge of 
the excavation and outside the ‘Zone of Influence”, or a retaining device must be 
used to prevent the material from falling into the excavation. 

• Before any ground disturbance takes place, an appropriate Excavation Permit to 
Work in accordance with the attached ANZ HSE-307 A3 Excavation Permit or Client 
Permit or approved subcontractor must be in place 

CH2M HILL employees who enter excavations must take precautions to avoid excavation 
hazards by following the excavation entry requirements.  

5.2 Overseeing Subcontractor HSE 

Subcontractor H&S responsibilities are defined through the subcontract terms and 
conditions. Subcontractors must determine how to conduct their operations, in compliance 
with applicable H&S regulations and industry standards, and how to correct deficiencies.  

Subcontractors are responsible and accountable for implementing these requirements and 
any additional requirements established in their own safety procedures. Although 
CH2M HILL oversees operations it does not relieve the subcontractor of their own 
responsibility for effective implementation and enforcement of H&S requirements. 

The “Subcontractor Safety Procedure Criteria—Excavations” presented in Attachment 1 
provides the minimum criteria for excavation safety procedures. These criteria may be used 
by the HS&E staff to review submitted subcontractor safety procedures when CH2M HILL 
oversees the subcontractor’s operations.  

The “HS&E Self-Assessment Inspection Checklist—Excavations” in Attachment 2 may be 
used to verify the subcontractor’s compliance with established safe work practices, 
regulations, and industry standards. 

5.3 CH2M HILL Self-performed Excavation Activities  

On most projects subcontractors engaged to CH2M HILL or our JV or Alliance entities carry 
out excavation activities. CH2M HILL employees do not generally self-perform excavation 
works directly. Where work is directly performed the requirements of this SoP and the 
applicable project HSE plan and SWMSs apply. 

5.4 Excavation Entry Requirements 
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The requirements of this subsection are to be followed by CH2M HILL employees and 
subcontractor personnel who enter excavations, regardless of the company responsible for 
excavation safety (CH2M HILL, subcontractor, or third party contractor).  

The party responsible for excavation safety shall provide an excavation-competent person 
to inspect and oversee all excavation activities. CH2M HILL personnel entering an 
excavation controlled by a third party contractor or subcontractor must comply with the 
written procedures governing the third party contractor’s or subcontractor’s excavation 
activities.  

All personnel entering the excavation shall verify that an excavation permit has been 
completed prior to entry.  

• Personnel shall not enter excavations until the competent person has completed the 
daily inspection and has authorized entry. 

• Personnel entering excavations shall be aware of and follow all requirements 
established by the excavation-competent person. 

• Personnel shall not enter excavations where protective systems are damaged or unstable 
unless they are responsible for excavation safety and entry must be made to repair the 
systems. Entry shall be made only after additional precautions have been taken to 
ensure safe entry, as determined by the excavation-competent person. 

• Personnel shall not enter excavations where objects (including machinery) or structures 
above the work location might become unstable and fall into the excavation. 

• Personnel shall not enter excavations where there is the potential for a hazardous 
atmosphere until the air has been tested and found to be at safe levels, as determined by 
the excavation-competent person. It is important to remember that some chemical 
vapours are heavier than air and can accumulate at the bottom of excavations.  

• Personnel shall not enter excavations that contain accumulated water unless precautions 
have been taken to prevent excavation cave-in, as determined by the excavation- 
competent person. 

5.5 Excavation Safety Requirements 

5.5.1 General 

• A daily pre-start safety briefing/meeting shall be conducted with all excavation 
personnel to discuss the work planned for the day and the HS&E requirements to be 
followed.  

• Excavations that are to be entered shall be inspected each day, as needed throughout the 
work shift, and after every rainfall or other event that could increase the potential for 
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excavation cave-in. This inspection shall be conducted by the excavation-competent 
person and shall include, at a minimum, indications of possible cave-in, water 
accumulation, failure of any component of protective systems, stability of spoil piles and 
adjacent structures, and indications of hazardous atmosphere. Subcontractors shall 
document their daily excavation inspections.  

• If the excavation-competent person observes any deficiency or unsafe condition, 
excavation entry will not be permitted and all exposed personnel shall be removed from 
the excavation until adequate precautions have been taken to ensure safe entry. 

• Walkways shall be provided where personnel are required or permitted to cross over 
excavations. Walkways 1.5 m or more above lower levels shall be equipped with 
standard guardrails.  

• Guardrails, fences, or barricades at least 900mm high shall be installed at excavations 1.5 
m or deeper when the excavations are not readily visible and there is a risk of falls, and 
to exclude unauthorised persons. An exclusion zone is to be established during the 
work to exclude all those not directly involved in the work. 

• Wells, pits, shafts and similar excavations  shall be provided with guardrails, fences, 
barricades or covers. Covers shall be clearly labelled and designed to take all anticipated 
loads for the locality and be securely fixed in position. 

5.5.2 Prior to Excavating- Underground Utility Location 

 

An assessment for underground utilities must be conducted where there is a potential to 

contact underground utilities or similar subsurface obstructions during intrusive activities.  

Intrusive activities include excavation, trenching, drilling, hand augering, soil sampling, or 

similar activities.  

The assessment must be conducted before any intrusive subsurface activity and must include 

at least the following elements: 

a) A background and records assessment of known utilities or other subsurface obstructions. 

b) Contacting and using the designated local utility locating service. 

c) Conducting an independent field survey to identify, locate, and mark potential 

underground utilities or subsurface obstructions.  Note:  This is independent of, and in 

addition to, any utility survey conducted by the designated local utility locating service above. 

d) A visual survey of the area to validate the chosen location. 

 

When any of these steps identifies an underground utility within 1.5 metres (or 3 m for assets 

under the Pipeline Act) of intrusive work, then non-aggressive means must be used to 

physically locate the utility before a drill rig, backhoe, excavator or other aggressive method 

is used. 

Aggressive methods are never allowed within 500 mm of an identified high risk utility.  
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Any deviation from these requirements must be approved by the Responsible HS Manager 

and the Project Manager. Note that some clients have more specific requirements that must 

be adhered to. 
 

• A Client-specific permit to Dig may be required at certain client facilities. 

• The location of underground utilities such as electric, gas, fuel, water, cable, telephone, 
and sewer, either in service or abandoned, and underground installations such as 
foundations, underground storage tanks, and any other structures shall be identified 
before excavating is permitted. Utility companies and/or installation owners shall be 
contacted for exact locations of their equipment. When the exact location cannot be 
determined, detection equipment or other acceptable means of locating the 
underground installations shall be used before excavation 

• Only pre-qualified Underground Location Detection subcontractors are to be used for 
the detection of services.  

• A register of underground services information and a record of any on-site 
underground services investigations is to be available on site and used in pre-start and 
ongoing review of work activities. 

• All workers are to be advised of the location of underground utilities and records of 
their location kept in site. Where these are in the vicinity of the work, they should be 
clearly marked out with spray paint, pegs, bunting or other means which are to be 
maintained in a clear condition. 

5.5.3 Excavating Activities 

• All rocks, trees, and other surface encumbrances that are undermined or could become 
unstable as a result of excavating activities shall be removed or supported to prevent 
them from falling into the excavation. 

• Support systems such as shoring, bracing, or under-pinning shall be used to support 
exposed underground utilities that may become unstable as a result of excavating 
operations. 

• Excavating below the base of a foundation, wall, sidewalk or other surface structure 
shall not be permitted unless: 1) a support system is provided to ensure the stability of 
the structure, 2) the excavation is in stable rock, or 3) a registered professional engineer 
has determined that the structure is far enough away that it will not be affected by the 
excavating activity. 

• When mobile equipment is required to approach the edge of an excavation and the 
operator does not have a clear and direct view of the edge, warning systems such as 
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barricades, hand and/or mechanical signals, or stop logs shall be in place to remind the 
operator of the location of the edge.  

5.5.4 Excavation Entry  

• Trenches greater than 1.2m deep shall be provided with a ladder, stairway, or ramp 
positioned so that the maximum lateral travel distance is no more than 8 m. 

• Structural ramps used solely by personnel shall be designed by a competent person. 
Structural ramps used by equipment shall be designed by a competent person qualified 
in structural design (generally a registered professional engineer).  

• The atmosphere of excavations greater than 1.2m deep shall be tested prior to entry 
when a hazardous atmosphere exists or could reasonably be expected to exist, such as 
excavating landfills, hazardous waste dumps; or areas containing sewer or gas utility 
systems, petroleum distillates, or areas where hazardous substances are stored nearby. 

• When atmospheric testing indicates a hazardous atmosphere exists or could reasonably 
be expected to exist, emergency rescue equipment such as safety harnesses and lifelines 
shall be readily available. 

• When atmospheric testing indicates that a hazardous atmosphere is present, ventilation 
or appropriate respiratory protection shall be used to eliminate or reduce exposure to 
safe levels. If ventilation is used, atmospheric testing shall be conducted as often as 
necessary to ensure safe levels are maintained. 

• Excavations that contain accumulated water shall not be entered unless precautions 
have been taken to prevent excavation undermining and cave-ins. Precautions may 
include special support systems or shield systems, water removal equipment that is 
monitored by the excavation-competent person to ensure proper operation, or safety 
harnesses and lifelines.  

• Adequate precautions such as diversion ditches or dikes shall be used to prevent surface 
water from entering the excavation, and to provide adequate drainage of the area 
adjacent to the excavation when the natural drainage of surface water is interrupted. 

• Personnel shall be protected from materials falling or rolling from the face of the 
excavation by scaling to remove loose material, or by installing protective barricades. 

• Spoil piles, material, and equipment must be kept at least 1 metre from the edge of the 
excavation and outside the ‘Zone of Influence’, or a retaining device must be used to 
prevent the material from falling into the excavation. 
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5.5.5 Protective Systems 
The excavation-competent person is responsible for determining the appropriate protective 
system to be used to prevent excavation cave-in. This determination may be based on the 
soil classification, space limitations, available materials, type of work to be performed in the 
excavation, and availability of tabulated data or a registered professional engineer. 
CH2M HILL must rely on the expertise of the excavation-competent person with regard to 
excavation protective systems. The following information provides a general understanding 
of the common minimum protective system requirements.  

• Sloping, benching, shoring, shielding, or other protective systems are required to protect 
personnel from cave-ins except when the excavation is made entirely in stable rock or is 
less than 1.5m deep and there is no indication of possible cave-in, as determined by the 
excavation-competent person. 

• Protective systems for excavations must be designed or approved by an excavation 
competent person and the design reviewed professional engineer. 

• Protective system materials shall be free from damage that might impair their proper 
function. Damaged components shall be inspected by the competent person to evaluate 
their suitability for continued use.  

• Protective system materials shall be used in a manner consistent with manufacturers’ 
recommendations and shall not be subjected to loads exceeding their design limits. 

• Protective system materials shall be securely connected together to prevent sliding, 
falling, kickouts or other predictable failures. 

• Personnel shall be protected from cave-ins while entering and exiting shielding systems.  

• Personnel shall not work in shielding systems during installation, removal, or vertical 
movement. Personnel may remain inside the shield during horizontal movement as 
long as the shield is not lifted. 

5.5.6 Protective Systems Removal and Backfilling 

• Precautions shall be taken when removing protective system components. Removal 
shall start at, and progress from, the bottom of the excavation. Components shall be 
released slowly so that it is possible to detect indications of possible failure of the 
remaining components. Temporary structural members may be required to carry the 
loads imposed on the protective system.  

• Backfilling shall take place immediately after removal of the protective system.  
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6.0 Training Requirements 

CH2M HILL employees who enter excavations, regardless of the company responsible for 
excavation safety, are required to complete either the Excavation computer-based training 
module found on the HS&E web page or project-specific induction and task training. 
Additional requirements exist for confined spaces 

CH2M HILL may choose to supplement internal construction training courses with courses 
provided by local regulatory agencies or RTO’s. 

Excavation subcontractors are responsible for complying with all applicable HS&E training 
requirements and for providing the training necessary to complete their tasks safely. 

7.0 Forms, Permits and Checklists 

The CHAU-HSE-307 A2 “HS&E Self-Assessment Inspection Checklist—Excavations” in 
Attachment 2 is provided as a method for verifying compliance with this SOP. The project 
may use this checklist when performing H&S audits at CH2M HILL projects, including 
subcontractor’s activities. 

8.0 References 

Statutory Legislation 

Refer to VO HSE website link to current State legislation 

National WHS Regulations 304-306 Excavation Work. 

National WHS Code of Practice, Construction Work. July 2012 

National WHS Code of Practice, Excavation Work. Oct 2013 

Worksafe Victoria. Guide for undertaking work near underground assets. 

 

Non Statutory Information  

AS 4744, Steel shoring and trench lining equipment, Part 1 Design 

AS 5047:2005, Hydraulic shoring and trench lining equipment 

AS 1289, Methods of testing soils for engineering purposes 

General Requirements to act as a Spotter (Safety Observer) when plant and equipment is 
working in the vicinity of electrical assets. Energy Safe Victoria 
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CH2M HILL Standards / Procedures 

Enterprise Excavation Core Standard 

Enterprise Excavation and Trenching Safety Enterprise Standard Operating Procedure 

HSE Responsibilities Core Standard 



 

STANDARD OPERATING 
PROCEDURE 

Manual Type/Number 

HS&E ANZ-HSE-307 

Program 

Excavation & Trenching Safety 
 

Authorised by: Leo Murphy     2 Dec 2013 Issue No:   

2.1 

Page 1 of 25 

All printed copies are UNCONTROLLED 

 

 

9.0 Attachments 

Attachment 1 Subcontractor Safety Procedure Criteria—Excavations 

Attachment 2 HS&E Self-Assessment Inspection Checklist—Excavations 

Attachment 3 CH2M HILL Excavation Permit 

Attachment 4 CH2M HILL Daily Excavation Inspection Checklist 

Attachment 5:  Extract from Worksafe Victoria. Guide for undertaking work near 
underground assets. 
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Attachment 1: Subcontractor Safety Procedure Criteria—
Excavations 

The following criteria are not intended to be all-inclusive, but are provided as a tool to 
facilitate development and review of subcontractor safety procedures. Subcontractors are 
expected to address the following items in their safety procedures: 

Minimum Acceptable Criteria for Subcontractor Excavation Safety Procedures: 
1. Provide name and qualifications of the “competent person” responsible for excavation 

activities (for example, years and type of experience, training background): 

2. Describe excavation and protective system inspection criteria or procedures (for 
example, frequency of inspections—daily, as needed throughout day, after rain; visual 
versus written inspections, items that are inspected): 

3. Describe methods of identifying underground utilities (for example, contacting utility 
companies, detection equipment) and the training/competency/experience of those 
operating detection equipment: 

4. Describe specific method(s) of cave-in protection to be used on project (for example, 
sloping, benching, shoring, shielding): 

5. Describe option(s) that will be used for protective systems determination (for example, 
soil classification, tabulated data, other data, registered professional engineer design): 

6. Describe methods used to identify hazardous atmospheres and controls (for example , 
detection equipment, ventilation, respiratory protection, rescue equipment): 

7. Describe methods used to prevent water accumulation (for example , water removal 
equipment, special support systems, harnesses and lifelines): 

8. Describe methods used to protect workers from material falling into the excavation (for 
example , remove or support objects, keep material 2 feet (61 cm) back from edge of 
excavation, or keep workers off slopes): 

9. Describe methods used to support adjacent structures near excavations (for example , 
shoring, bracing, or underpinning): 

10. Describe safe work practices for other activities to be performed during this project [for 
example , use of ladders, fall protection, personal protective equipment (PPE)]: 

11. Provide summary of equipment that will be needed to perform excavation safely and 
verify that equipment is in good operational condition (for example , excavation digging 
equipment, shoring and shielding materials):
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Attachment 2: HS&E Self-Assessment Inspection Checklist—
Excavations 
This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency specified in the project’s 

Health and Safety Plan/Field Safety Instruction (HSP/FSI). 

This checklist is to be used at locations where: 1) CH2M HILL employees enter excavations (complete Sections 1 and 3), 

and/or 2) CH2M HILL oversight of an excavation subcontractor is required (complete entire checklist).  

The SSC may consult with excavation subcontractors when completing this checklist, but shall not direct the means and 

methods of excavation operations nor direct the details of corrective actions. Excavation subcontractors shall determine how to 

correct deficiencies and we must rely on their expertise. Conditions considered imminently dangerous (possibility of serious 

injury or death) shall be corrected immediately or all exposed personnel shall be removed from the hazardous area until the 

situation is corrected. 

 

 

Project Name: ____________________________________     Project No.: ______________________ 

Location: ___________________________________  PM: __________________________________ 

Auditor: ________________________ Title: _________________________________ Date: _____________ 

 

This specific checklist has been completed to: 

 

  Evaluate CH2M HILL employee exposures to excavation hazards 

  Evaluate a CH2M HILL subcontractor’s compliance with excavation HS&E requirements 

Subcontractor Name: ________________________________________________________ 
 

 
• Check “Yes” if an assessment item is complete/correct.  

• Check “No” if an item is incomplete/deficient. Deficiencies shall be brought to the immediate attention of the excavation 

subcontractor. Section 3 must be completed for all items checked “No.”   

• Check “N/A” if an item is not applicable. 

• Check “N/O” if an item is applicable but was not observed during the assessment.  

  

 SECTION 1  Yes No N/A N/O 
 
EXCAVATION ENTRY REQUIREMENTS (4.1) 

 

1. Personnel have completed excavation safety training     

2. Competent person has completed daily inspection and has authorized entry      

3. Personnel are aware of entry requirements established by competent person     

4. Protective systems are free from damage and in stable condition     

5. Surface objects/structures secured from falling into excavation     

6. Potential hazardous atmospheres have been tested and found to be at safe levels     

7. Precautions have been taken to prevent cave-in from water accumulation in the 

 excavation     

8. Personnel wearing appropriate, PPE per HSP     
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 SECTION  2 Yes No N/A N/O 
GENERAL  (4.2.1) 
9. Daily safety briefing/meeting conducted with personnel     

10. Excavation and protective systems adequately inspected by competent person     

11. Defective protective systems or other unsafe conditions corrected before entry     

12. Guardrails provided on walkways over excavation       

13. Barriers provided at excavations when excavation not readily visible        

14. Barriers or covers provided for wells, pits, shafts, or similar excavation       

15. Earthmoving equipment operated safely       

 

PRIOR TO EXCAVATING  (4.2.2) 
16. Dig Permit obtained where required by client/facility     

17. Location of underground utilities and installations identified     
  
EXCAVATING ACTIVITIES  (4.2.3) 
26. Rocks, trees, and other unstable surface objects removed or supported     

27. Exposed underground utility lines supported     

28. Undermined surface structures supported or determined to be in safe condition     

29. Warning system used to remind equipment operators of excavation edge     

 
EXCAVATION ENTRY  (4.2.4) 
32. Trenches provided with safe means of egress every 8-10 m     

33. Structure ramps designed and approved by competent person     

34. Potential hazardous atmospheres tested prior to entry     

35. Rescue equipment provided where potential for hazardous atmosphere exists     

36. Ventilation used to control hazardous atmosphere and air tested frequently     

37. Appropriate respiratory protection used when ventilation does not control hazards     

38. Precautions taken to prevent cave-in resulting from water accumulation in excavation     

39. Precautions taken to prevent surface water from entering excavation        

40. Protection provided from falling/rolling material originating from excavation face      

41. Spoil piles, equipment, materials restrained or kept at least 1 m from  

 excavation edge        
  
EXCAVATION PROTECTIVE SYSTEMS  (4.2.5) 
42. Protective systems used for excavations 1.5 m or deeper, unless in stable rock     

43. Protective systems for excavation designed by registered PE     

44. not used     

45. Protective systems free from damage     

46. Protective system used according to manufacturer’s recommendations and not subjected to  

 loads exceeding design limits     

47. Protective system components securely connected to prevent movement or failure     

48. Cave-in protection provided while entering/exiting shielding systems     

49. Personnel removed from shielding systems when installed, removed, or if vertical movement     

  

  Yes No N/A N/O 
 
PROTECTIVE SYSTEM REMOVAL AND BACKFILLING  (4.2.6) 
50. Protective system removal starts and progresses from excavation bottom     

51. Protective systems removed slowly and cautiously     

52. Temporary structure supports used if failure of remaining components observed     

53. Backfilling takes place immediately after protective system removal     



 

HSE_307 A3 Core Standard Version 1    `  6

Attachment 3: CH2M HILL Excavation Permit 

 

 EXCAVATION PERMIT 
This Permit is required to be completed by the CH2M HILL excavation-competent person when 
CH2M HILL self-performs excavation activities. The Permit is completed and signed by the CH2M HILL 
excavation-competent person prior to each day’s planned excavation activities for each excavation on the 
project.  

This Permit may be extended for the same excavation for more than one day, provided there are no 
changes in the excavation’s physical features, protective systems to prevent cave-ins, or other protective 
measures to control the hazards posed by surface encumbrances, underground installations, potential 
hazardous atmospheres, water accumulations, or stability of adjacent structures. 

GENERAL INFORMATION 

Date:____________________  Time:__________________ Date Expires:__________________________ 

Project/Site Name: ________________________Project Number: _______________________________ 
Location of Excavation: ___________________________________________________________________ 
Scope of Work Description: ________________________________________________________________ 
Size of Excavation:  Depth: __________Width: _________________        Length:_____________ 

PRIOR TO EXCAVATING 

 Dig Permit obtained, where required by client/facility 
   Client, installation owners, and utility companies contacted for location of underground utilities 
   Detection equipment used when exact location of underground utilities is unknown 
 Underground utilities located within 5 feet of excavations are hand-excavated to determine their 

 exact location 

The above data have been checked with drawing on file. When underground utilities are located 
within 5 feet of excavations, hand-excavation must be used to determine the exact location of buried 
utilities. Existing lines and interferences in the vicinity of work must be marked by stakes indicating 
the location and depth before excavating. 

LINES IN THE VICINITY OF WORK 

Electrical _________ Sewer_________ Drain_________    Other__________  

Telephone___________   Steam_______ Process___________  (Specify)____________ 

Water__________ Alarm_____________ Fiber Optic____________    Gas_______ 

PRECAUTIONS TAKEN 

De-Energize Line__________ Insulate Operator________________ 

Ground Tools_______________ Hand-excavate___________________ 

ACCESS AND EGRESS 

Ladder(s)_____________  Ramp_______________ Stairs___________________________ 

SOIL CLASSIFICATION  
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 Soils to be excavated have been classified:    Stable Rock    Type A   Type B    Type C   
  Combination, describe: ____________________________________________________________  

NOTE: If soils unclassified, assume to be Type C 

Soil Classification Basis (one visual and one manual test required): 
  Visual Test    Manual Test   Pocket Penetrometer     

EXCAVATING 

 Rocks, trees, and other unstable surface encumbrances located that present a hazard to employees are 
removed or supported when required 

  Underground utilities protected, supported, or removed to safeguard employees 
 Undermined surface structures supported or determined to be in safe condition  
 Warning system used to remind equipment operators of excavation edge 

HAZARDOUS ATMOSPHERES 

Is there a concern for developing a hazardous atmosphere? Yes______ No_______ 

WATER ACCUMULATIONS 

Is protection from the hazards associated with water accumulation required? Yes______      No____ 
Excavation interrupts drainage from surface water?   Yes______      No____ 

PROTECTIVE SYSTEMS 

 Protective systems used for excavations 5 ft (1.5 m) or deeper, unless stable rock 
 Protective systems for excavation deeper than 20 ft (6.1 m) designed by registered PE 
 Protective systems used:    Sloping/Benching    Shoring    Trench Box    Combination 

 Describe: _______________________________________________________ 
NOTE:  No Benching allowed for Type C soil. 

 Sloping cut to appropriate angle of incline for soil classification (if unclassified, assume Type C soil) 

 Shoring/trench boxes used according to manufacturer recommendations and not subjected to loads 
exceeding design limits 

 Protective system components securely connected to prevent movement or failure 
 Protective systems inspected before installed 
 Defective protective systems replaced or corrected 

CH2M HILL Excavation-competent Person Name: _______________________________________________ 

CH2M HILL Excavation-competent Person Signature: ____________________________________________ 
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Attachment 4: CH2M HILL Daily Excavation Inspection Checklist 

 DAILY EXCAVATION INSPECTION CHECKLIST 

This Inspection Checklist is required to be completed by the CH2M HILL excavation-
competent person when CH2M HILL self-performs excavation activities.  

GENERAL INFORMATION 

Date:____________________  Time:__________________ Weather 
Conditions:__________________________ 
Project/Site Name: ________________________________________ Project Number: 
__________________ 
Name/Location of Excavation: 
________________________________________________________________ 
Scope of Work Description: 
___________________________________________________________________ 

INSPECTION CHECKLIST 

 Excavation effectively barricaded to prevent unauthorized entry 
 Barriers provided at excavations when not readily visible 
 Guardrails provided on walkways over excavations   
    Underground utilities protected, supported, or removed to safeguard employees 
 Adjacent structures are adequately supported 
 No tension cracks/fractures or evidence of caving, sloughing, or weak zones observed in soil 
 Precautions taken to prevent surface water from entering excavation 
 Water is not accumulating in excavation 
 When water removal equipment used, it is monitored for proper operation 
 Air monitoring conducted for excavations with hazardous atmosphere potential 
 If hazardous atmosphere, ventilation used to bring conditions to safe level and tested frequently 
 If ventilation unable to bring conditions to safe level, appropriate respiratory protection used  
 Rescue equipment provided where potential for hazardous atmosphere exists 
 Protective systems provided to prevent excavation cave-in 
 Protective systems used:   Benching   Sloping    Shoring    Trench Box    

Combination 
 Describe: ____________________________________________________________________________ 

 Protective systems inspected and are free from damage and in stable condition 
   Protective system components securely connected to prevent movement or failure 
 Sloping cut to appropriate angle of incline for soil classification 
 Shoring installed according to design and secured from movement 
 Hydraulic shores maintained at designed pressure 
 Trench boxes not subjected to loads exceeding design limits 
 Vehicular traffic diverted an adequate distance from excavation 
 Spoil piles, equipment, and materials restrained or kept at least 1 metre from excavation edge 
 Protection provided to prevent material from falling/rolling into excavation 
 Safe means of egress provided inside excavation    
 Personnel entering excavation briefed and understand planned work and safety precautions 
 Additional precautions taken when entering excavation to repair damaged or unstable 

protective systems 
Excavation-competent Person Name & Signature: 
_______________________________________________ 
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Attachment 3: Extract from Worksafe Victoria’s  

FRAMEWORK FOR UNDERTAKING WORK NEAR OVERHEAD AND UNDERGROUND ASSETS 

 

General Terminology 

Near: a distance from an asset as follows: 

Underground assets: a distance of 2 metres from any underground asset and 3 metres from 

any underground assets registered under the Pipelines Act or an underground electrical cable 

with an in-service voltage greater than 66kV. 

 

No Go Zone: the area surrounding: 
underground services being 300 mm for individuals and 500 mm for plant or 
equipment or 3000 mm of any underground assets registered under the Pipelines 
Act or an underground electricity cable with an in-service voltage of greater than 
66kV. 
 
Spotter Zone: means the area adjacent to overhead assets (power lines) on poles 
anywhere within 3 to 6.4m to each side, and 8 to 10m on Tower Lines, and at or 
within 500 mm of an underground asset (mechanical plant) or 3m of an asset 
registered under the Pipelines Act. 
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TABLE A: TYPES OF ASSETS AND LIMITS OF APPROACH. 

TYPES OF UNDERGROUND 
ASSETS 
(Note: The owners of assets registered 
with the Dial Before You Dig service 
and covered by this guide require an 
enquiry through this free service and 
the compliance with any directive 
issued with information regarding the 
asset). 

Minimum clearances for 
individuals (A), and the 
operating envelope of 
plant and equipment (B) 
under the guidelines. 
(Refer to Table B) 

Safety Controls required 
for the Deemed to 
Comply guideline 
provisions to take effect 
or where specific 
permission has been 
granted. 

Assets listed under the 
Pipelines Act. 3000 mm  
 
Must contact the Asset Owner for 
specific conditions 
 

3000 mm Must contact the Asset 
Owner for specific 
conditions 

All electricity conductors 
greater than 66kV 3000 mm Must 
contact the Asset Owner 
for specific conditions 
 

3000 mm Must contact the Asset 
Owner for specific 
conditions 

All electricity conductors 
up to and including 66kV 300 mm (A), 
500 mm (B) See specific requirements 
in the underground guidelines 
 

300 mm (A), 500 mm (B) See specific 
requirements 
in the underground 
guidelines 

Telecommunications Cables 300 mm 
(A), 500 mm (B) Must contact the Asset 
Owner for 
specific conditions 
 

300 mm (A), 500 mm (B) Must contact the Asset 
Owner for specific 
conditions 

All gas pipelines other 
than 6 above 300 mm (A), 500 mm (B) 
See specific requirements in the 
underground guidelines 
 

300 mm (A), 500 mm (B) See specific 
requirements 
in the underground 
guidelines 

Water, Drainage & Sewerage 
pipelines. 

300 mm (A), 500 mm (B) Must contact the Asset 
Owner for specific 
conditions 
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Executive Summary 
This document presents the munitions constituents (MC) sampling and analysis plan (SAP) for 
the remedial investigation (RI) at Munitions Response Program (MRP) Sites Unexploded 
Ordnance (UXO) 1, UXO6, and Area of Concern (AOC) 2 at Naval Weapons Station 
(NAVWPNSTA) Seal Beach, located in Seal Beach, California. A Munitions and Explosives of 
Concern (MEC) Quality Assurance Project Plan has also been prepared in parallel with this MC 
SAP, which will be included as an appendix to the RI Work Plan. The purpose of the RI is to 
assess the nature and extent of the hazard/threat of MEC and MC at MRP Sites UXO1, UXO6, 
and AOC2 at NAVWPNSTA Seal Beach.  

The RI will be performed in accordance with the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA), Sections 104 and 121; Executive Order 12580; and 
the National Oil and Hazardous Substances Pollution Contingency Plan. 

Site Locations and Descriptions 
NAVWPNSTA Seal Beach is located in northern Orange County between Huntington Beach 
and Long Beach, California, approximately 25 miles south of the Los Angeles urban center. 
NAVWPNSTA Seal Beach property is surrounded by developments associated with the city of 
Seal Beach, which borders the NAVWPNSTA Seal Beach on the west, southwest, and north. The 
city of Westminster borders NAVWPNSTA Seal Beach on the northeast, the city of Huntington 
Beach is south/southeast, and unincorporated county land is located at the end of Edinger 
Avenue, also to the south. NAVWPNSTA Seal Beach is bounded by Interstate 405/California 
State Route 22 on the north, Seal Beach Boulevard on the west, Bolsa Chica Road on the east, 
and the Pacific Ocean on the south. NAVWPNSTA Seal Beach is bisected by Pacific Coast 
Highway and Westminster Boulevard. Entrances to the station are located on Seal Beach and 
Westminster Boulevards.  

With the exception of the Seal Beach National Wildlife Refuge (NWR), which is located on 
965 acres in the southwest corner, much of NAVWPNSTA Seal Beach has been developed into 
support facilities, including magazines for ordnance storage, office buildings, roads, railroad 
revetments, parking lots, housing, recreation facilities, and open space. Basic infrastructure 
includes 220 buildings, 49 miles of railroad track, 68 miles of paved road, and 127 ammunition 
magazines. More than 2,000 acres are used for agriculture, which is managed through a leasing 
program (Tierra Data, Inc., 2014). 

MRP Site UXO1, also referred to as the Primer/Salvage Yard and Port of Long Beach (POLB) 
Mitigation Pond, is a known MEC area located in the south-central portion of NAVWPNSTA 
Seal Beach. Unreported disposal of munitions is documented at the site, and there were 
certification errors in the classification of ordnance as inert or live during past operations 
(Malcolm Pirnie, 2008). The approximately 48-acre Primer/Salvage Yard area occupies the 
northern portion of MRP Site UXO1. The 39-acre POLB Mitigation Pond is located immediately 
south of Slough Road and makes up the southern portion of MRP Site UXO1. The POLB 
Mitigation Pond is a tidal pond constructed by the POLB in 1989, and ranges in depth from 
several inches to approximately 8 feet in depth at high tide.  

MRP Site UXO6, also referred to as the Westminster POLB Fill Area, is located south of 
Westminster Avenue and along the Westminster railroad spur. The approximately 180-acre site 
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is estimated to be 1.75 miles long and 715 feet wide. In 1989 and 1990, the site was reportedly 
used to place approximately 3 to 5 feet of fill that had been excavated from the POLB Mitigation 
Pond (the southern portion of the current MRP Site UXO1), a known MEC area.  

MRP Site AOC2, also called the Explosives Drop Test Tower, is located at the southern 
terminus of 7th Street in the Seal Beach NWR. The Explosives Drop Test Tower consists of a 
central 50-foot tower and concrete pad (Malcolm Pirnie, 2008). The Explosives Drop Test Tower 
was used from 1955 to 1977 to perform free-fall and guided safety drop testing on fuzes, 
cartridges, experimental propellants, and other low-level explosive items.  

Site Conditions 
The following subsections provide a summary of site conditions at each of the MRP sites to be 
investigated under this CTO. 

MRP Site UXO1 - Primer/Salvage Yard and POLB Mitigation Pond 
From 1944 through the 1990s, the Primer/Salvage Yard was actively used for ordnance storage 
related to rocket and projectile (such as 20- to 40-millimeter [mm]) segregation, inspection, and 
repackaging, as well as bomb and rocket (for example, 2.75- and 7.2-inch) overhaul. The 
Primer/Salvage Yard received thousands of cleaned projectile casings and damaged 
ammunition, along with non-ordnance materials, such as lumber, batteries, wings, telemetry, 
circuitry, and other types of scrap (NEESA, 1985). The potential munitions concern at the POLB 
Mitigation Pond was documented in a 1989 POLB memorandum before the pond was 
excavated (POLB, 1989). Three former operations areas that represent locations of concern at 
MRP Site UXO1 were identified during the Initial Assessment Study (NEESA, 1985), as follows:  

• Depriming Area - The Depriming Area was an unpaved area located 100 to 400 feet south 
of former Building 413 that was used from 1944 through 1982 as a smoke pot filling station. 
During the same period, the area was used for depriming ordnance projectiles. Primers, of 
which the primary MC was either smokeless powder or black powder, were removed from 
projectiles and placed in 5-gallon powder cans and shipped off-station or sent to the 
explosives burning ground (Installation Restoration Program [IRP] Site 6) for disposal 
(NEESA, 1985).  

• Recovered Live Ammunition and Grenades Area – This area is located approximately 
100 feet east of former Building 413 and northeast of the Depriming Area. Disposal of 
munitions is believed to have occurred in this area, at an unknown date. The disposed items 
were mixed with non-energetic, inert material (such as empty metal canisters, wooden 
packing materials, and electronics). Station personnel recovered unknown quantities of live 
small-caliber ammunition and grenades from this area at an unspecified date (NEESA, 
1985).  

• Explosive Ordnance Disposal (EOD) and Safety Demonstration Area – This area was 
reported to be located approximately 600 feet south of former Building 413, and is currently 
submerged by tidal water of the POLB Mitigation Pond. Land at the POLB Mitigation Pond 
area was used from 1944 to 1982, in conjunction with the Primer/Salvage Yard, for 
explosive ordnance disposal and safety demonstrations at an unknown frequency. 
Unreported disposal of munitions similar to those reported at the Primer/Salvage Yard is 
also believed to have occurred at the EOD and Safety Demonstration area (including 



Sampling and Analysis Plan  RI Work Plan for Munitions Response Program Sites UXO1, UXO6, and AOC2 
Site Name: Munitions Response Program Sites UXO1, UXO6, and AOC2 Document Control Number: KCH-2622-0078-0026 
Site Location: Seal Beach, California October 2015 

5 of 162 

disposal of live, inert, and damaged 2.75-inch rockets; 20- to 40-mm projectiles; grenades; 
black and smokeless powders; primers; fuzes; and small arms ammunition) (NEESA, 1985). 

The site inspection (SI) for UXO1 included UXO detector-aided visual surveys, digital 
geophysical mapping (DGM) surveys at two areas to locate buried suspect MEC, soil sampling, 
and sediment and surface water sampling at the POLB Mitigation Pond. Twenty-eight soil 
samples, 12 sediment samples, and five surface water samples were submitted to the laboratory 
for analysis of metals, total Kjeldahl nitrogen (TKN), inorganic nitrogen, ammonia, perchlorate, 
and explosive compounds.  

The results of the SI for MRP Site UXO1 are summarized below (ChaduxTt, 2011): 

• Suspect MEC (suspect bomb live unit [BLU]-36, M-40 bomblets, 75-mm cartridge casings, 
and a 40-mm cartridge casing) and material potentially posing an explosive hazard 
(MPPEH) were observed throughout the terrestrial portion of MRP Site UXO1 and along the 
northern shoreline of the POLB Mitigation Pond. 

• Explosives or propellants were not detected in soil, sediment, and surface water at MRP 
Site UXO1. Ammonia, nitrate/nitrite as nitrogen, and TKN were detected in soil and 
sediment but at concentrations below their respective human health screening criteria (no 
ecological criteria presented for these compounds in soil or sediment).  Ammonia and TKN 
were also detected in surface water but at concentrations below their respective human 
health screening criteria (no ecological criteria presented for these compounds in surface 
water).Perchlorate was detected in 19 of 28 soil samples but at concentrations below the 
human health screening criteria (there is no ecological screening level for perchlorate). 
Cadmium and lead were detected at concentrations greater than the human health and 
background screening criteria in four of the 28 soil samples. Concentrations of five metals 
(cadmium, copper, lead, selenium, and zinc) detected in soil also exceeded their 
corresponding ecological and background screening criteria. Concentrations of seven metals 
(arsenic, cadmium, copper, lead, mercury, nickel, and zinc) detected in the sediment 
exceeded the corresponding ecological benchmarks. Concentrations of all chemicals 
detected in surface water were below ecological benchmarks. 

Based on the types and density of suspect MEC and MPPEH at MRP Site UXO1, the SI 
recommended completion of a Time-Critical Removal Action (TCRA) for surface MEC in the 
Primer/Salvage Yard and around the embankment of the POLB Mitigation Pond. Following the 
TCRA, the SI recommended an RI and feasibility study (FS), to address suspect MEC and 
MPPEH in the subsurface of the Primer/Salvage Yard and in the POLB Mitigation Pond, and 
elevated concentrations of metals in soil and sediment. The TCRA was not performed; clearance 
of surface MEC and investigation of subsurface MEC/MPPEH in the Primer/Salvage Yard and 
around the embankment of the POLB Mitigation Pond will be conducted as part of this RI for 
MEC at MRP Site UXO1.  

MRP Site UXO6 – Westminster POLB Fill Area 
In 1989 and 1990, the Westminster POLB Fill Area was used to place 3 to 4 feet of fill that was, 
in part, excavated from the POLB Mitigation Pond. The exact quantity and location of the 
excavated material is unknown. During excavation operations, it was reported that 3-inch 
rounds were observed falling out of trucks, and that EOD unit personnel responded to these 
incidents (Malcolm Pirnie, 2008). Interviews with the lease owner of the farm operation located 
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on the south side of NAVWPNSTA Seal Beach indicated that fill was excavated from MRP Site 
UXO1 and taken to MRP Site UXO6 and that some debris was removed from the fill while it 
was being placed at MRP Site UXO6. However, it is unknown whether or not the debris 
removed was related to munitions.  

Suspected munitions at the POLB Mitigation Pond that may have been transported to the 
Westminster POLB Fill Area include live, inert, or damaged submunitions (for example, BLU-36 
and M-40 bomblets), projectiles and cartridge casings (such as 105-mm, 75-mm, 40-mm, and 
20-mm), fuzes, cartridge actuated devices (CADs), propellant actuated devices (PADs), primers, 
flash tubes, 81-mm mortars, rockets (including 2.75- and 7.2-inch rockets), grenades, obscurants 
(fog oil), black and smokeless powders, and small arms ammunition.  

The SI for MRP Site UXO6 included a UXO detector-aided visual survey as well as biased and 
unbiased soil sampling. Sixty soil samples were submitted to the laboratory for analysis of 
metals, picrate, perchlorate, and explosive compounds. 

The results of the SI for MRP Site UXO6 are summarized below (ChaduxTt, 2011): 

• Two MPPEH items were identified at MRP Site UXO6. The items included a CAD in the 
western portion of this site and an artillery cartridge casing in the eastern portion of this site 
(ChaduxTt, 2011).  

• Explosives, propellants, and picrate were not detected in soils at MRP Site UXO6. 
Perchlorate was detected in soil, but all concentrations were less than the human health 
screening criteria (there is no ecological screening level for perchlorate). Arsenic and lead 
were detected in soil at concentrations greater than the human health and background 
screening criteria. Concentrations of metals (arsenic, lead, and selenium) detected in soil 
exceeded the corresponding ecological benchmarks and background levels. Arsenic 
concentrations exceeded the ecological benchmark and background screening criteria in one 
soil sample. Lead concentrations exceeded background in three of the 66 soil samples. The 
highest lead concentration was 197 milligrams per kilogram. 

The SI recommended an RI/FS for MRP Site UXO6 because of the MPPEH items found at MRP 
Site UXO6 (which were similar to items at MRP Site UXO1), the distribution of subsurface 
anomalies throughout this site, exceedances of screening criteria for metals in soil, and because 
fill material from MRP Site UXO1 was likely placed at MRP Site UXO6. 

MRP Site AOC2 – Explosives Drop Test Tower 
The Explosives Drop Test Tower was used from 1955 to 1977 to perform both free fall and 
guided safety drop testing on fuzes, cartridges, experimental propellants, and other low-level 
explosive items. Engineering diagrams presented as part of the SI (ChaduxTt, 2011) show that 
ordnance was dropped through the center of the 50-foot tall tower into a 2.5-foot-square, 6-foot-
high, steel box for guided drop testing. The bottom of the box is reinforced with a below-
ground 4-inch-thick armor plate block on top of a 3-foot-thick concrete block. Based on the 
engineering diagram, a small ball-type object the size of a large grenade was dropped into the 
steel box during guided drop testing. A detonator cap was observed about 70 feet east of the 
drop test tower during the 1990 SI (NAVFAC SW, 1990). 
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The SI for MRP Site AOC2 included a UXO detector-aided visual survey as well as biased and 
unbiased soil sampling. Twenty soil samples were submitted to the laboratory for analysis of 
metals, perchlorate, and explosive compounds. 

The results of the SI, are summarized below (ChaduxTt, 2011): 

• Two munitions related items were identified at MRP Site AOC2 during the SI (ChaduxTt, 
2011). The items included a blasting cap (classified as MPPEH) and a 2.75-inch rocket motor 
end cap (an inert item) on the southern portion of the site. Kick-out debris was observed 
east, west, and south of the tower.  

• Perchlorate was detected in 11 of 20 soil samples, but at concentrations less than the human 
health screening criteria (there is no ecological screening level for perchlorate). Detected 
concentrations of cadmium and lead exceeded human health and background screening 
criteria in four of the 20 samples and detected concentrations of five metals (cadmium, 
copper, lead, selenium, and zinc) exceeded the corresponding ecological benchmarks and 
background screening criteria for soil. 

• The SI recommended an RI/FS for MRP Site AOC2 because of the presence of MPPEH, 
evidence of free fall, or unguided, drop testing (signs posted on the tower) and metal 
kickout debris around the tower, the distribution of subsurface anomalies around the tower, 
and exceedances of screening criteria for metals in soil.  

Summary of RI Field Investigation Activities  
The project tasks associated with the MEC/MPPEH field investigation of the RI include:  

• Site preparation, including land surveying. 

• Vegetation reduction, as needed  

• Detector-aided visual surface clearance, to be performed by UXO personnel in the DGM 
survey areas. Non-munitions related debris that is 2 by 2 inches (5 by 5 centimeters) in size 
or greater that protrudes, or is visible from the top of soil or sediment (for the MRP Site 
UXO1 POLB Mitigation Pond), will be removed. Recovered MEC/MPPEH will be 
identified, classified, reported, and disposed in accordance with the explosive safety 
submission. 

• Conducting DGM with 100 percent effective coverage at MRP Site UXO1 and AOC2 across 
areas that are thought most likely to be where munitions may have been discarded during 
historical operations. For MRP Site UXO6, DGM will be conducted with 100 percent 
coverage at 26 100- by 100-foot grid cells, as a statistically representative area for the rest of 
the 180-acre MRP site.  

• Intrusive investigation of a statistically representative number of discrete subsurface 
geophysical anomalies identified during DGM surveys.  
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• Management and destruction of all identified MEC/MPPEH and certification, verification, 
demilitarization, and disposal of all recovered material documented as safe and related 
debris. 

The project tasks associated with the MC investigation are as follows: 

• Site preparation activities  

• Collection of soil, sediment, and surface water samples after completion of the MEC 
investigation, including following intrusive investigation of DGM anomalies. 

• Collection of up to five surface (0 to 0.5 foot below ground surface [bgs]) soil samples at 
areas in which blow-in-place or consolidated MEC open detonation operations were 
conducted to assess whether contaminants have been released.  

• Equipment decontamination 

• Management of investigation-derived waste (IDW) 

• Data review, data validation, and data management  

• RI report (includes the results of the MEC/MPPEH investigation, results of the MC 
investigation, and findings of the BHHRA, and screening level ecological risk assessment 
[SLERA]). 

Summary of Sampling and Analysis 
Soil, sediment, and surface water sampling will be conducted during the RI to assess the nature 
and extent of MC in the environmental media, and to provide analytical data for the BHHRA 
and SLERA. Shallow groundwater is not considered a pathway of concern at MRP Sites UXO1, 
UXO6, and AOC2 because it is brackish and is not used as drinking water, so shallow 
groundwater will not be sampled. 

The sampling design for each medium is summarized below: 

• Soil Sampling (MRP Sites UXO1, UXO6, and AOC2): The locations of soil samples will be 
determined in the field based on the finding of MEC/MPPEH, munitions debris, the results 
of the geophysical surveys, and field observations of potential soil impacts during intrusive 
investigations for MEC. Depending on the depth and extent of observed or potential impact, 
samples to identify and characterize potential releases may be collected from the surface 
(0 to 0.5 foot bgs), near-surface (0.5 to 1.0 foot bgs), and subsurface (greater than 1 foot bgs) 
intervals. Samples to evaluate the vertical extent of potential releases will also be collected 
from visually unimpacted soil approximately 0.5 foot beneath the impacted interval.  

For planning purposes, the following quantities of soil samples have been assumed based 
on site history and the results of previous investigations: 

− MRP Site UXO1 – 100 soil samples  

− MRP Site UXO6 – three soil samples from each of the 26 randomly selected 100-foot by 
100-foot grids to be investigated for MEC/MPPEH  

− MRP Site AOC2 – six soil samples 
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The actual total number of samples from each MRP site will vary, based on the finding of 
MEC/MPPEH during the MEC investigation that will precede sample collection, and the 
number of sample depth intervals required to characterize each potentially impacted 
location. In addition, up to five surface (0 to 0.5 foot bgs) soil samples will be collected from 
each area in which open detonation destruction of MEC was conducted to assess potential 
soil impacts from the release of MC.  

Incremental sampling will not be conducted because of the uncertainty regarding historical 
disposal operations and the difficulty of establishing one or more decision units to develop a 
statistical basis for incremental sampling. Instead, discrete soil samples will be collected at 
each location. Using this approach, analytical results will provide a conservative 
(worst-case) assessment of the nature and extent of MC contamination at MRP Sites UXO1, 
UXO6, and AOC2.  

The soil samples will be analyzed for perchlorate, explosives, metals including strontium 
and tin (added because munitions were disposed in the three sites), and mercury. Soil 
samples will also be analyzed for hexavalent chromium to provide information about 
chromium speciation for the BHHRA (without these data, all detected chromium in soil 
would be considered the more toxic hexavalent form). The SI sampling design implemented 
for the MRP sites was more general than the sampling design developed for this RI.  The RI 
sampling design is biased toward identifying local releases from MEC and MPPEH that are 
found during the intrusive investigation phase of the MEC investigation.  Analytical data 
from the RI samples will support the  nature and extent of contamination and risk 
assessment evaluations for MRP Site UXO6.  The sampling design for the SI may have 
missed localized releases from MEC or MPPEH because only two items were found at the 
surface, and subsurface anomalies were not intrusively investigated.  Therefore, the target 
analytes for the biased RI samples at MRP Site UXO6 will include the full suite of potential 
contaminants associated with MEC and MPPEH releases.  Also, hexavalent chromium has 
not been analyzed for historically; for this reason, sampling and analysis of hexavalent 
chromium are needed for the human health risk assessment to confirm the species of 
chromium detected at the installation (hexavalent chromium, which is more toxic than 
trivalent chromium, would be assumed to be present unless hexavalent chromium 
analytical results show otherwise).    

• Marine Sediment Sampling (MRP Site UXO1 POLB Mitigation Pond): The locations of 
marine sediment samples will be determined in the field based on the finding of 
MEC/MPPEH, munitions debris, the results of the geophysical surveys, and field 
observations of potential sediment impacts during intrusive investigations for MEC at the 
POLB Mitigation Pond. Due to the history of munitions disposal prior to construction of the 
POLB Mitigation Pond, the depth of the pond, and the behavior of potentially exposed 
ecological receptors (benthic and epi-benthic organisms), all sediment samples are expected 
to be collected from surface (0 to 0.5 foot bgs) or near-surface (0.5 to 1.0 foot bgs) sediment. 
For planning purposes, 20 sediment samples have been assumed based on site history and 
the results of previous investigations. However, the actual total number of samples will 
vary based on the finding of MEC/MPPEH in the POLB Mitigation Pond.  

Incremental sampling will not be conducted because of the uncertainty regarding historical 
disposal operations and the difficulty of establishing one or more decision units to develop a 
statistical basis for incremental sampling. Instead, discrete sediment samples will be 
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collected at each location. Using this approach, analytical results will provide a conservative 
(worst-case) assessment of the nature and extent of MC contamination in sediment at MRP 
Site UXO1.  

Sediment samples will be analyzed for total organic carbon (TOC), perchlorate, explosives, 
and metals (including strontium, tin, and mercury). The samples will not be analyzed for 
hexavalent chromium because the BHHRA assumptions for hexavalent chromium in soil do 
not apply to marine sediment. 

• Marine Surface Water Sampling (MRP Site UXO1 POLB Mitigation Pond): The need for 
surface water samples to characterize potential MC in the POLB Mitigation Pond will be 
determined based on the finding of MEC and MPPEH in the permanently inundated 
portion of the pond. The pond is connected to Anaheim Bay through a series of channels 
and is tidally influenced. Approximately 10 surface water samples representing both high- 
and low-tide conditions at five geographically distributed locations within the pond will be 
collected (five high tide and five low tide) and, because there are no data to characterize 
background concentrations of metals in marine surface water for the site, six samples will be 
collected from background locations (three high tide and three low tide).  

Surface water samples will be analyzed for perchlorate, explosives, and total and dissolved 
metals including strontium, tin, and mercury. Dissolved metals analyses are needed for 
comparison to marine surface water screening levels that are derived from ecological 
exposure to dissolved forms of the metals. Total metals analyses are needed to evaluate 
overall concentrations of metals in surface water. The samples will not be analyzed for 
hexavalent chromium because the BHHRA assumptions for hexavalent chromium in soil do 
not apply to marine surface water.  

Surface water is being sampled because wildlife may be exposed to contaminants in the 
POLB mitigation pond.  People are not exposed to surface water  because it is saline or  to 
shallow groundwater because it is brackish.  Neither saline nor brackish water in this area is 
used for drinking water.  Ecological receptors cannot access groundwater. 

Summary of Data Uses 
Analytical results from soil, sediment, and surface water samples collected during the RI, 
together with results of samples collected during the SI (ChaduxTt, 2011), will be evaluated to 
determine the nature and extent of contamination and assess risks posed to human and 
ecological receptors at each MRP site.  

Organization of the SAP 
This SAP is organized according to the Uniform Federal Policy-Quality Assurance Project Plans 
(UFP-QAPP) (USEPA, 2005). The UFP-QAPP is the outcome of the Intergovernmental Data 
Quality Task Force and is in the format required by Naval Facilities Engineering Command 
(NAVFAC) Southwest Division (NAVFAC Southwest) under Environmental Work Instruction 
#2 (NAVFAC SW, 2011). It is the companion to the Uniform Federal Policy for Implementing 
Environmental Quality Systems (UFP-QS). The UFP-QS was developed to consistently 
implement the quality system requirements of American National Standards Institute 
(ANSI)/American Society for Quality E4-2004 Quality Systems for Environmental Data and 
Technology Programs (ANSI/ASQ, 2004). A list of the 37 UFP-QAPP worksheets included in 
this Tier I SAP is provided in the Table of Contents and SAP Worksheet #2. 
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Acronyms and Abbreviations 
%R percent recovery 
°C degree(s) Celsius  
 
AET apparent effects threshold 
amu atomic mass units  
ANSI American National Standards Institute 
AOC Area of Concern 
APP accident prevention plan 
APPL Agriculture and Priority Pollutant Laboratories 
asl above sea level 
ASQ American Society for Quality 
ASTM ASTM International 
 
bgs below ground surface 
BHHRA baseline human health risk assessment 
Blu bomb live unit 
 
CA corrective action 
CAD cartridge actuated devices 
CAS Chemical Abstracts Service 
CCV continuing calibration verification 
CERCLA Comprehensive Environmental Response, Compensation, and Liability 

Act 
CLEAN Comprehensive Long-Term Environmental Action — Navy 
CLP Contract Laboratory Program 
COC chain-of-custody 
CS Contract Specialist 
CSM conceptual site model 
CTO Contract Task Order 
CVAA cold vapor atomic adsorption 
 
DDESB Department of Defense Explosives Safety Board 
DGM digital geophysical mapping 
DL detection limit 
DoD United States Department of Defense 
DOT United States Department of Transportation 
DQC Document Quality Control 
DQI data quality indicator 
DQO data quality objective 
DTSC California Department of Toxic Substances Control 
 
EB equipment blank 
ECO-SSL ecological soil screening level 
EDD electronic data deliverable 
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ELAP Environmental Laboratory Accreditation Program 
EOD Explosive Ordnance Disposal 
EPP environmental protection plan 
ERM effects range medium  
ESS explosive safety submission 
EWI  Environmental Work Instruction 
 
FedEx Federal Express 
FM Field Manager 
FS feasibility study 
 
g gram(s) 
GPS global positioning system 
 
HMX high-melting explosive 
HNO3 nitric acid 
HPLC high-performance liquid chromatography  
HSM Health and Safety Manager 
 
IC ion chromatography 
ICAL  initial calibration 
ICP inductively coupled plasma 
ICS Interference Check Solutions 
ICV initial calibration verification 
ID identification 
IDW investigative-derived waste 
IRP Installation Restoration Program 
IS incremental sampling 
 
KCH CH2M HILL Kleinfelder, A Joint Venture 
 
L liter 
LCS laboratory control sample 
LCSD  laboratory control samples duplicate 
LDC Laboratory Data Consultants, Inc. 
LOD limit of detection 
LOQ limit of quantitation 
 
MB method blank 
MC munitions constituents 
MCL maximum contaminant level 
MEC munitions and explosives of concern 
mg/kg milligram(s) per kilogram 
mL milliliter(s) 
mm millimeter(s) 
MPPEH material potentially posing an explosive hazard 
MR Munitions Response 
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MRP Munitions Response Program 
MS matrix spike 
MSD matrix spike duplicate 
 
N/A not applicable 
NAVFAC Naval Facilities Engineering Command 
NAVWPNSTA Naval Weapons Station 
Navy United States Department of the Navy 
NEDD Naval Electronic Data Deliverable 
NEESA Naval Energy and Environmental Support Activity 
NIRIS Naval Installation Restoration Information Solution 
NOEC No Observed Effects Concentration 
NWR National Wildlife Refuge 
 
OPS Operations 
ORNL Oak Ridge National Laboratory 
oz ounce(s) 
 
PAD propellant actuated devices 
PAL project action limit 
PARCCS precision, accuracy, representativeness, completeness, comparability, and 

sensitivity 
PLS professional land surveyor 
PM Project Manager 
POC Point of Contact 
POLB Port of Long Beach 
PQAO Project Quality Assurance Officer 
PRG preliminary remediation goal 
PSHM Project Safety Health Officer 
PT proficiency test 
 
QA quality assurance 
QAM Quality Assurance Manager 
QAO Quality Assurance Officer 
QAPP quality assurance project plan 
QC quality control 
QL quantitation limit 
QSM Quality Systems Manual for Environmental Laboratories 
 
RBC risk-based concentrations 
RDX Research Department explosive 
RI remedial investigation 
RL reporting limit 
RPD relative percent difference 
RPM Regional Project Manager 
RSD relative standard deviation 
RSL regional screening level 
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RWQCB Santa Ana Regional Water Quality Control Board 
 
SAP sampling and analysis plan 
SB source blank 
SDG sample delivery group 
SI site inspection  
SLERA  screening-level ecological risk assessment  
SOP standard operating procedure 
SSHO  Site Safety and Health Officer 
SSHP site safety and health plan 
SUXOS Senior Unexploded Ordnance Supervisor 
 
TBD to be determined 
TCRA time-critical removal action 
Tetryl trinitrophenylmethylnitramine 
TKN total Kjeldahl nitrogen 
TOC total organic carbon 
TOM Task Order Manager 
TP technical paper 
TQM Team Quality Manager 
TSA technical systems audit 
 
UFP-QAPP Uniform Federal Policy-Quality Assurance Project Plans 
UFP-QS Uniform Federal Policy for Implementing Environmental Quality 

Systems 
USEPA United States Environmental Protection Agency 
USFWS United States Fish and Wildlife Service 
UXO unexploded ordnance 
UXOQCS Unexploded Ordinance Quality Control Specialist 
UXOSO Unexploded Ordnance Safety Officer 
 
WMP waste management plan 
WQ water quality 
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SAP Worksheet #2: Sampling and Analysis Plan Identifying Information 
Site Name/Number: Munitions Response Program (MRP) Site Unexploded 

Ordnance (UXO) 1, UXO6 and Area of Concern (AOC) 2 

Operable Unit:  Not applicable (N/A) 

Contractor Name:  CH2M HILL Kleinfelder, A Joint Venture (KCH) 

Contract Number:  N62473-09-D-2622 

Contract Title:  Remedial Investigation (RI) at MRP Sites UXO1, UXO6, 
and AOC2, Naval Weapons Station (NAVWPNSTA) 
Seal Beach, California 

Work Assignment Number: Contract Task Order (CTO) 0078 

1. This sampling and analysis plan (SAP) was prepared in accordance with the requirements 
of the Uniform Federal Policy-Quality Assurance Project Plans (UFP-QAPP) (USEPA, 2005) and 
United States Environmental Protection Agency (USEPA) Guidance for Quality Assurance 
Project Plans (USEPA, 2002), and the Draft Final Naval Facilities Engineering Command 
Southwest (NAVFAC Southwest)-specific UFP-SAP template (NAVFAC SW, 2011). 

2. Identify regulatory program:  

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

3. This SAP is a project-specific SAP. 

4. List dates of scoping sessions that were held:  

April 8, 2014  

5. List dates and titles of documents that are relevant to the current investigation:  

Reference Title Date Author 

Site Inspection Report for Munitions Response Program 
Sites UXO1, UXO2, UXO6, AOC1 and AOC2  

2011 ChaduxTt  

Munitions Response Program Preliminary Site Inspection, 
Naval Weapons Station Seal Beach, Seal Beach, 
California. December.  

2008 Malcolm Pirnie, Inc.  

Addendum to the Preliminary Assessment (Initial 
Assessment Study), Naval Weapons Station Seal Beach, 
CA 

1990 Naval Energy and Environmental 
Support Activity (NEESA) 

Initial Assessment Study of Naval Weapons Station, Seal 
Beach, California  

1985 NEESA 

October 3, 1989 Minutes: Anaheim Bay Mitigation Project, 
Specification HD-S1670, Construction Conference No. 13 

1989 Port of Long Beach (POLB) 
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6. List organizational partners (stakeholders) and identify the connection with lead 
organization:  

Organizational Partners/Stakeholders Project Affiliation 

Brenda Reese  United States Department of the Navy (Navy) Lead Remedial 
Project Manager (RPM) 

Pei-Fen Tamashiro NAVWPNSTA Seal Beach Point of Contact (POC) 

Jennifer Sullivan NAVFAC Southwest Contract Officer Representative 

Joseph Michalowski NAVFAC Southwest Quality Assurance Officer (QAO) 

Steven Niou  California Department of Toxic Substances Control (DTSC) 

Patricia Hannon  Santa Ana Regional Water Quality Control Board (RWQCB) 

Kirk Gilligan  United States Fish and Wildlife Service (USFWS) 

 
7. Lead organization:  

The lead organization for the project is the Navy. The Navy uses the information gathered 
to make decisions in conjunction with the stakeholders. 

8. If any required SAP elements and required information are not applicable to the project or 
are provided elsewhere, then note the omitted SAP elements and provide an explanation for 
their exclusion below:  

 
UFP SAP 

Worksheet # Required Information 
Crosswalk to Related 

Information 

A. Project Management and Objectives 

Documentation 

1 Title and Approval Page  

2 SAP Identifying Information  

3 Distribution List  

4 Project Personnel Sign-Off Sheet  

Project Organization 

5 Project Organizational Chart  

6 Communication Pathways  

7 Personnel Responsibilities Table  

8 Special Personnel Training Requirements Table  

Project Planning/Problem Definition 

9 Project Scoping Session Participants Sheet  

10 Conceptual Site Model  

11 Project Quality Objectives/Systematic Planning Process 
Statements 
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UFP SAP 
Worksheet # Required Information 

Crosswalk to Related 
Information 

12 Field QC Samples  

13 Secondary Data Criteria and Limitations Table  

14 Summary of Project Tasks  

15 Reference Limits and Evaluation Tables  

16 Project Schedule/Timeline Table  

B. Measurement/Data Acquisition 

Sampling Tasks 

17 Sampling Design and Rationale  

18 Location-Specific Sampling Methods/SOP Requirements Table  

19 Field Sampling Requirements Table  

20 Field QC Sample Summary Table  

21 Project Sampling SOP References Table See Worksheet #14 

22 Field Equipment Calibration, Maintenance, Testing, and 
Inspection Table 

 

Analytical Tasks 

23 Analytical SOP References Table  

24 Analytical Instrument Calibration Table  

25 Analytical Instrument and Equipment Maintenance, Testing, 
and Inspection Table 

 

Sample Collection 

26 Sample Handling System  

27 Sample Custody Requirements  

Quality Control Samples 

28 Laboratory QC Samples Table  

Data Management Tasks 

29 Project Documents and Records Table  

30 Analytical Services Table  

C. Assessment Oversight 

31 Planned Project Assessments Table  

32 Assessment Findings and CA Responses Table  

33 QA Management Reports   
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UFP SAP 
Worksheet # Required Information 

Crosswalk to Related 
Information 

D. Data Review 

34-36 Data Verification and Validation (Steps I and IIa/IIb) Process 
Table 

 

37 Usability Assessment  

Notes:  
CA = corrective action 
QA = quality assurance 
QC = quality control 
SOP = standard operating procedure 
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SAP Worksheet #3: Distribution List 

SAP Recipients Title Organization 
Telephone Number 

(optional) E-mail Address or Mailing Address 

Steven Niou  Regulator DTSC (714) 484-5458 Stephen.Niou@dtsc.ca.gov 

Patricia Hannon Regulator RWQCB (951) 782-4498 Patricia.Hannon@waterboards.ca.gov 

Kirk Gilligan Refuge Manager Seal Beach NWR, USFWS (562) 598-1024  Kirk_Gilligan@fws.gov 

Brenda Reese RPM NAVFAC Southwest (619) 532-4209 Brenda.Reese@navy.mil 

Pei-Fen Tamshiro NAVWPNSTA Seal Beach POC NAVFAC Southwest (562) 626-7897 Pei-Fen.Tamashiro@navy.mil 

Joseph Michalowski Navy QAO NAVFAC Southwest (619) 532-4125 Joseph.Michalowski@navy.mil 

Diane Silva Administrative Records Manager NAVFAC Southwest (619) 556-1280 Diane.Silva@navy.mil 

Theresa Rojas Program QAM KCH (678) 530-4297 Theresa.Rojas@ch2m.com 

Marilyn Gauthier  TOM KCH (503) 872-4800 Marilyn.Gauthier@ch2m.com 

George DeMetropolis MR HSM and MR PQAO KCH (619) 564-9627 George.DeMetropolis@ch2m.com 

Dan Carroll TQM KCH (619) 694-5508 DCarroll@kleinfelder.com 

John Culley  PSHM KCH (509) 464-7228 John.Culley@ch2m.com 

Kevin Lombardo MR Operations Lead KCH (703) 376-5175 Kevin.Lombardo@ch2m.com  

Jerry Kellar Data Manager KCH (619) 831-4537 GKellar@kleinfelder.com 

Dana Downs-Heimes Technical Lead KCH (928) 699-1948 DDownshe@ch2m.com 

Don Schwalback Dive Operations SUXOS KCH (360) 945-3148 Don.Schwalback@ch2m.com 

Nelson Figeac Dive Operations UXOQCS KCH (757) 288-0374 Nelson.Figeac@ch2m.com 

Tamir Klaff Senior Geophysicist KCH (202) 415-9472 Tamir.Klaff@ch2m.com 

Vicki Rystrom Project Geophysicist KCH (303) 717-4390  Vicki.Rystrom@ch2m.com 

Chris Rose Field Manager/Terrestrial SUXOS KCH (256) 426-5849 Chris.Rose@ch2m.com 

Linda Cox SSHO/UXOQCS for terrestrial 
operations 

KCH (210) 865-3063 Linda.Cox@ch2m.com 

mailto:Kevin.Lombardo@ch2m.com
mailto:GKellar@kleinfelder.com
mailto:DDownshe@ch2m.com
mailto:Tamir.Klaff@ch2m.com
mailto:Chris.Rose@ch2m.com
mailto:Linda.Cox@ch2m.com
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SAP Worksheet #3: Distribution List 

SAP Recipients Title Organization 
Telephone Number 

(optional) E-mail Address or Mailing Address 

Bill Bergeron Field Sampling Manager KCH (858) 784-1370 BBergeron@kleinfelder.com 

Karin Kaiser Project Chemist KCH (720) 612-0485 KKaiser@kleinfelder.com 

Cynthia Clark Analytical Laboratory Project Manager APPL (559) 275-2175 CClark@applinc.com 

Pei Geng Third-Party Data Validator Project 
Manager 

LDC (760) 827-1100 PGeng@lab-data.com 

Notes:  
APPL = Agriculture and Priority Pollutant Laboratories 
HSM = Health and Safety Manager 
LDC = Laboratory Data Consultants 
MR = Munitions Response 
NAVFAC = Naval Facilities Engineering Command 
NWR = National Wildlife Refuge 
PQAO = Program Quality Assurance Officer 
PSHM = Program Safety and Health Manager 

 
QAM = Quality Assurance Manager 
QAO = Quality Assurance Officer 
SSHO = Site Safety and Health Officer 
SUXOS = Senior Unexploded Ordnance Supervisor 
TOM = Task Order Manager 
TQM = Team Quality Manager 
UXOQCS = UXO Quality Control Specialist 
UXOSO = Unexploded Ordnance Safety Officer 

 

mailto:KKaiser@kleinfelder.com
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SAP Worksheet #4: Project Personnel Sign-Off Sheet 

Name Organization/Title/Role 
Telephone Number 

(optional) 
Signature/email 

receipt 
SAP Section 

Reviewed Date SAP Read 

Marilyn Gauthier  KCH/TOM (503) 872-4800    

Dan Carroll  KCH/CTO TQM (619) 694-5508    

Mark Colsman KCH/MC PQAO (303) 237-6601    

George DeMetropolis KCH/MR PQAO (619) 564-9627    

Dana Downs-Heimes KCH/Technical Lead (928) 699-1948    

Karin Kaiser KCH/Project Chemist (720) 612-0485    

Jerry Kellar KCH/Data Manager (619) 831-4537    

Chris Rose KCH/Field Manager/Terrestrial SUXOS (256) 426-5849    

Linda Cox KCH/UXOSO/UXOQCS (210) 865-3063    

Don Schwalback Dive Team SUXOS (360) 945-3148    

Nelson Figeac Dive Team UXOQCS (757) 288-0374    

Cynthia Clark APPL/Analytical Laboratory Project Manager (559) 275-3175    

Pei Geng LDC/Third-Party Data Validator Project 
Manager 

(760) 827-1100    

Kyra Donnell  KCH/MEC Consultant  (865) 560-2883    

Bill Bergeron  KCH/Field Sampling Manager (858) 784-1370    

TBD KCH/Sampling Personnel TBD    

TBD KCH/Sampling Personnel TBD    

Notes:  
MC = munitions constituents 
MEC = munitions and explosives of concern 
TBD = to be determined. Information will be provided prior to submittal of draft final SAP. 
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SAP Worksheet #5: Project Organizational Chart 
Lines of Authority   Lines of Communication  
 
 
             Notes: 
             OPS = Operations 
             PM = Project Manager 
             PSHM = Project Safety and Health Officer 
               
              
              
              
              
              
               

 
 
 
 
 
 
 
 
 
 
 
 
 

Theresa Rojas 
KCH Program QAM 

(678) 530-4297 

Marilyn Gauthier  
KCH TOM 

(503) 872-4800 

Karin Kaiser 
KCH Project Chemist 

(720) 612-0485 

Pei Geng 
LDC Data Validator  

(760) 827-1100 

Stephen Niou, DTSC (714) 484-5458 
Patricia Hannon, RWQCB (951) 782-4498 

Bill Bergeron 
KCH Field Sampling Manager 

(858) 784-1370 

Linda Cox 
UXOQCS 

(210) 865-3063 

Kyra Donnell  
KCH MEC Consultant 

(865) 560-2883 

Chris Rose 
KCH Field Manager 

(256) 426-5849 

John Culley 
KCH PSHM 

(509) 464-7228 

Cynthia Clark 
APPL PM 

(559) 275-2175 

Vicki Rystrom  
KCH Project Geophysicist  

(303) 717-4390  

George DeMetropolis 
KCH PQAO RI/MR HSM  

(619) 564-9627 

Jerry Kellar 
KCH Data Manager 

(619) 831-4537 

USA Environmental 
Team Manager 

Tess Rotero  
(813) 997-2105 

Tamir Klaff  
KCH Senior Geophysicist 

(202) 415-9472 

Dana Downs-Heimes 
KCH RI Technical Lead 

(928) 699-1948 

Joseph Michalowski 
NAVFAC Southwest QAO 

(619) 532-4125 

Brenda Reese 
NAVFAC Southwest RPM 

(619) 532- 4209 

Kevin Lombardo 
KCH OPS Manager 

(703) 608-8247 

Pei-Fen Tamshiro  
NAVWPNSTA Seal Beach POC 

(562) 626-7897 
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SAP Worksheet #6: Communication Pathways 

Communication Drivers Responsible Entity Name Phone Number 
Procedure  

(Timing, Pathway To/From, etc.) 

Regulatory Agency Interface 
and Overall Project 
Implementation 

NAVFAC Southwest Lead 
RPM 

Brenda Reese (619) 532-4209 Primary POC for Navy; communicates with regulatory agency 
representatives; provides technical support to KCH Program 
Management Office and project team; reviews and approves technical 
deliverables and amendment to SAP within 30 days of receipt. 
NAVFAC Southwest RPM will notify regulatory agencies via e-mail 
within 24 hours for field changes affecting the scope. 

Authorization for KCH to 
Initiate Fieldwork 

NAVFAC Southwest Lead 
RPM 

Brenda Reese  (619) 532-4209 KCH TOM communicates verbally or by e-mail of earliest schedule 
possible for fieldwork to commence. Navy RPM provides KCH TOM 
with written instruction to proceed upon completing coordination with 
Navy Contracting Officer. 

NAVWPNSTA Seal Beach 
Project Implementation 

NAVFAC Southwest 
Installation POC 

Pei-Fen 
Tamashiro 

(562) 626-7897 Primary POC for NAVWPNSTA Seal Beach; communicates with 
primary POC for Navy. Communicates with other entities at 
NAVWPNSTA Seal Beach on behalf of contractor. Provides technical 
support to KCH Program Management Office and project team. 
Provides regulatory oversight for work at NAVWPNSTA Seal Beach. 

NAVWPNSTA Seal Beach MR 
Project Oversight  

NAVWPNSTA Seal Beach MR 
Safety 

Vincent 
Pankoski 

562-626-7962 Provides safety oversight for MR projects at NAVWPNSTA Seal 
Beach. 

Communications Regarding 
Project Management and 
Implementation  

KCH TOM Marilyn 
Gauthier  

(503) 872-4800 Forwards all information and materials about the project to Navy RPM; 
oversees the overall project status; is informed of project status by 
KCH project staff. 
If field changes occur during RI field activities, works with the Navy 
RPM to communicate field changes via e-mail or telephone (or both) 
within 24 hours. 

MC SAP and RI Work Plan 
Deviations during Fieldwork 

KCH Field Sampling Manager Bill Bergeron (858) 784-1370 Field Sampling Manager notifies TOM of necessary MC SAP 
deviations (nature of deviation and technical justification).  
TOM notifies Navy RPM and Program QAM of necessary MC SAP 
deviations. Program QAM notifies Navy QAM within 24 hours of 
deviation and discusses next steps with possible preparation of field 
change request form. Review and approval of deviations and field 
change request form must be completed by Navy QAO prior to 
implementation. 
TOM notifies Field Sampling Manager of approval of deviation (verbal, 
written, or electronic). 

KCH TOM Marilyn 
Gauthier 

(503) 872-4800 

KCH Program QAM Theresa Rojas (678) 530-4297 

NAVFAC Southwest QAO Joseph 
Michalowski 

(619) 532-4125 
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SAP Worksheet #6: Communication Pathways 

Communication Drivers Responsible Entity Name Phone Number 
Procedure  

(Timing, Pathway To/From, etc.) 

MEC QAPP and RI Work Plan 
Minor changes during 
Fieldwork 

KCH TOM Marilyn 
Gauthier 

(503) 872-4800 Notifies the Field Team Manager of approval of minor change (verbal, 
written, or electronic).  
TOM must sign official CA documentation (written only). 

Stop Work Issues KCH Field Sampling Manager 
(health and safety issues) 

Bill Bergeron (858) 784-1370  Field Sampling Manager notifies TOM immediately about any stopped 
work that occurs. All onsite field personnel have stop work authority 
based on the APP and SSHP. NAVFAC Southwest QAO and Program 
QAM have authority to stop work if quality of work issues are identified 
or if there is noncompliance with field QC protocols as specified in the 
final MC SAP. NAVFAC Southwest QAO provides verbal or written 
communications to Program QAM, followed by corrective action as 
required. 

KCH Program QAM (quality 
issues) 

Theresa Rojas (678) 530-4297 

NAVFAC Southwest QAO Joseph 
Michalowski 

(619) 532-4125 

Encounter potentially MC-
Contaminated Soil during 
Geophysical Survey or 
Intrusive Investigation 

KCH Field Manager Chris Rose (256) 426-5849 KCH Field Manager verbally notifies KCH Field Sampling Manager of 
potentially MC-contaminated soil or exposed bulk MC as soon as 
possible. KCH Field Sampling Manager notifies TOM, who reviews 
information to designate sample locations and depths.  

Regulatory Compliance 
Oversight 

KCH MEC Consultant Kyra Donnell (865) 560-2883 Reviews RI Work Plan, MC SAP, EPP, and WMP to insure regulatory 
compliance. Notifies TOM of deficiencies or possible 
nonconformances within 24 hours of identification.  

Field or Analytical Corrective 
Actions (CAs) 

KCH UXOSO/UXOQCS  
KCH Program QAM 

Linda Cox 
Theresa Rojas 

(210) 865-3063 
(678) 530-4297 

UXOSO/UXOQCS conducts daily QC inspections of field operations 
and notifies Program QAM of field or analytical compliance issues, 
respectively, within in 24 hours. The need for CAs is assessed by the 
Program QAM, who notifies the TOM and the NAVFAC Southwest 
QAO by telephone or e-mail within 2 business days. Program QAM 
prepares a CA report for review and submittal to NAVFAC Southwest 
QAO for review and approval prior to implementation. 

Notification of Laboratory 
Analysis Issues 

APPL Laboratory Project 
Manager 

Cynthia Clark (559) 275-2175 Verbally notifies the Project Chemist of laboratory analysis-related 
issues and corrective actions, if applicable, within 24 hours. Project 
Chemist notified Program QAM within 24 hours. The Program QAM 
will communicate with NAVFAC Southwest QAO.  
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SAP Worksheet #6: Communication Pathways 

Communication Drivers Responsible Entity Name Phone Number 
Procedure  

(Timing, Pathway To/From, etc.) 

Analytical or Validation Data 
Quality Issues 

LDC Data Validation Project 
Manager 

Pei Geng (760) 827-1100 Verbally notifies Project Chemist of data quality-related issues and 
corrective actions, if applicable, within 24 hours. Project Chemist 
notified Program QAM within 24 hours. The Program QAM will 
communicate with NAVFAC Southwest QAO. 

Notification of Non-Usable 
Analytical Data 

KCH Program QAM  Theresa Rojas (678) 530-4297 If quality problems are identified by the laboratory or project team that 
impact the usability of the data (i.e., the data are rejected or the DQOs 
are not met), the Program QAM will notify the NAVFAC Southwest’s 
RPM and QAO within 24 hours or the next business day. 

Release of Analytical Data to 
KCH  

KCH Project Chemist/Data 
Manager  

Karin Kaiser 
Jerry Kellar 

(720) 612-0485  
(619) 831-4537 

No analytical data can be released until validated analytical data are 
approved by the Project Chemist or Data Manager. 

Notes: 
APP = Accident Prevention Plan 
DQO = data quality objective 
EPP = Environmental Protection Plan 
QAPP = Quality Assurance Project Plan 
SSHP = site safety and health plan 
WMP = waste management plan 
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SAP Worksheet #7: Personnel Responsibilities Table 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Education and/or 
Experience 

Qualifications 
(Optional) 

Brenda Reese Navy Lead RPM NAVFAC 
Southwest 

• Performs project management. 
• Oversees the project cost and schedule. 
• Provides overall direction for project. 
• Provides authorization for work to be performed. 
• Acts as liaison with regulatory agencies, including submittal of documents. 
• Acts as liaison with other Navy departments. 
• Oversees protocols for disposition of IDW. 

 

Pei-Fen 
Tamashiro 

NAVWPNSTA Seal 
Beach POC 

NAVFAC 
Southwest 

• Performs project management. 
• Acts as liaison with other departments at NAVWPNSTA Seal Beach. 
• Acts as liaison with regulatory agencies, including submittal of documents 

 

Vincent 
Pankoski 

NAVWPNSTA Seal 
Beach MR Safety 

NAVFAC 
Southwest 

• Provides safety oversight for MRP field work at Seal Beach  

Stephen Niou  Regulator DTSC • Reviews reports and other project-related information submitted by the Navy RPM 
and provides comments. 

 

Patricia Hannon Regulator RWQCB • Reviews reports and other project-related information submitted by the Navy RPM 
and provides comments. 

 

Kirk Gilligan Refuge Manager USFWS • Reviews reports and other project-related information submitted by the Navy RPM 
and provides comments. 

 

Joseph 
Michalowski 

Navy QAO NAVFAC 
Southwest 

• Provides governmental oversight of the project QA program. 
• Provides quality-related directives through Navy Contracting Officer Representative. 
• Acts as POC for matters concerning QA and the Navy’s laboratory QA program 
• Coordinates training on matters pertaining to generation and maintenance of quality 

of data. 
• Authorizes the suspension of project execution if QA requirements are not adequately 

followed. 
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SAP Worksheet #7: Personnel Responsibilities Table 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Education and/or 
Experience 

Qualifications 
(Optional) 

Dana Sakamoto Program Manager KCH • Issues and authorizes appointment letters describing duties/responsibilities and 
delegating authority. 

• Issues stand-down order when necessary. 
• Monitors and controls project through audits and surveillance of activities. 
• Interfaces directly with the Navy to maintain awareness in planning and scheduling. 

 

George 
DeMetropolis 

MR PQAO/MR HSM KCH • Oversees preparation of company safety programs and compliance. 
• Reviews APP/SSHP. 
• Acts as a liaison between TOM and project-specific safety personnel. 

 

John Culley  PSHM KCH • Oversees preparation of company safety programs and compliance. 
• Reviews APP/SSHP. 
• Acts as a liaison between TOM and SSHO. 

 

Marilyn Gauthier  TOM KCH • Serves as primary POC for Navy RPM. 
• Issues stand-down order when necessary. 
• Establishes an overall records management system. 
• Implements the approved project-specific plans. 
• Evaluates project-specific procedures and plans. 
• Evaluates the project schedule and budget. 

 

Dan Carroll  CTO Task 
Manager/TQM 

KCH • Provides program-level review of MC SAP. 
• Provides oversight and approval for all technical issues related to the project. 

 

Theresa Rojas Program QAM KCH • Serves as a POC for the Navy QAO. 
• Reviews and approves QA plans and revisions. 
• Periodically evaluates the effectiveness of the QA plans by conducting surveillances, 

audits, or management assessments. 
• Assigns, directs, and supports the QA staff. 
• Trains, qualifies, and evaluates the personnel according to the QA plans. 
• Reviews project-specific SAPs as required. 
• Directs QA audits and prepares audit reports. 
• Reviews field deviations from the final MC SAP. 
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SAP Worksheet #7: Personnel Responsibilities Table 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Education and/or 
Experience 

Qualifications 
(Optional) 

• Provides technical support to Project Chemist and Data Manager. 

George 
DeMetropolis 

MR PQAO/MR HSM KCH • Liaison between Program QAM and Field Manager to maintain proper implementation 
of field-related SAP requirements. 

• Performs technical systems audit of field activities or assigns qualified designee. 
• Evaluates whether project specifications have been met. 
• Perform field audit as required. 
• Provides technical support to project team. 
• Reviews standards, specifications, regulations, and other sources of design guidance 

to develop and maintain the safety criteria specified in the HSP.  
• Provides oversight of workers and subcontractors health and safety practices.  
• Accepts or rejects subcontractor prequalification questionnaires. 
• Reviews and accepts or rejects worker and subcontractor site-specific safety 

procedures before start of field operations. 
• Serves as the primary contact to resolve complex health and safety matters that may 

arise. 

 

Dana Downs-
Heimes 

Technical Lead KCH • Supports TOM in preparation of RI Work Plan and RI report. 
• Evaluates data generated by RI field effort. 
• Coordinates resources for preparation of RI report. 

 

Linda Cox UXOSO/UXOQCS KCH • Implements the SSHP; verifies that field personnel have required training and attend 
daily safety meetings. 

• Is lead for identifying, communicating, and, as appropriate, addressing CAs for 
encountered hazards not initially addressed in the SSHP. 

• Communicates and reports health and safety issues to PSHM.  
• Implements the QC Program for MC sampling related activities.  
• Conducts QC inspections of all field operations for compliance with established 

procedures, and direct and approve CAs to ensure the work complies with contractual 
requirements. 

• Completes QC inspections and maintains project QC files.  
• Communicates with the Project Management team, contributes to the overall success 

of the project, and ensures that suitable QC requirements are implemented. 
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SAP Worksheet #7: Personnel Responsibilities Table 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Education and/or 
Experience 

Qualifications 
(Optional) 

Kyra Donnell MEC Consultant KCH • Reviews and approves project–specific plans. 
• Reviews SOPs for field operations, ensuring compliance with DoD directives, as well 

as any relevant local, state, and federal statutes and codes. 

 

Karin Kaiser Project Chemist KCH • Participates in development of project-specific SAP. 
• Implements contract requirements for analytical data collection. 
• Implements analytical data QC procedures. 
• Reviews analytical data prior to use. 
• Coordinates analytical laboratory and data validation subcontractors and prepares the 

scopes of work for each. 
• Reviews analytical data validation reports. 
• Supports technical memorandum preparation and assesses whether project 

specifications have been met. 

 

Bill Bergeron Field Sampling 
Manager 

KCH • Ensures all field data collection procedures are implemented in accordance with 
project-specific SAP. 

• Implements and documents field data-collection QC procedures. 
• Supports follow-up sample tracking and verification procedures.  

 

Jerry Kellar Data Manager KCH • Imports sample and analytical data into a database system. 
• Provides sample and analytical data for technical memorandum production. 
• Transmits validated analytical data to the Navy via NIRIS in the NEDD format 30 days 

after data are deemed validated and final. 

 

Cynthia Clark Analytical Laboratory 
Project Manager 

APPL • Oversees analytical laboratory analyses and data reporting. 
• Communicates sample issues, quality outliers, or CAs. 

 

Pei Geng Third-Party Data 
Validator Project 
Manager 

LDC • Oversees validation of analytical data, preparation of analytical data validation 
reports, and EDD preparation with validation qualifiers. 

• Communicates laboratory reporting issues, quality outliers, or CAs. 

 

Notes: 
DoD = United States Department of Defense  
EDD = electronic data deliverable 
HSP = health and safety plan 
IDW = investigation-derived waste 
NEDD = Naval Electronic Data Deliverable  
NIRIS = Naval Installation Restoration Information Solution 
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SAP Worksheet #8: Special Personnel Training Requirements Table 

Project Function 
Specialized Training By Title 

or Description of Course Training Provider Training Date 
Personnel/Groups 
Receiving Training 

Personnel 
Titles/Organizational 

Affiliation 

Location of 
Training Records/ 

Certificates 

Field Operations 29 Code of Federal Regulations 
1910.120 Training 

Registered training 
organization 

Prior to arrival 
at site 

All site workers All site workers 
 

KCH Project File 

Overview of RI Work Plan, ESS, 
and MC SAP 

FM-SUXOS Upon arrival at 
site 

Site Orientation 

Biological/Cultural/Archeological 
Resources Training 

Field Manager or 
Biological/Archeological 
Monitor 

Upon arrival at 
site 

All site workers All site workers 

MEC Awareness Training FM-
SUXOS/UXOQCS/UXOSO 

Upon arrival at 
site if course 
not already 
taken  

All non-UXO 
technicians who will 
work at the site 

All non-UXO 
technicians who will 
work at the site 

First Aid and Cardiopulmonary 
Resuscitation 

Registered training 
organization 

Prior to arrival 
at site 

At least two site 
workers at all times 

At least two site 
workers at all times 

UXO Technician Training 
pursuant to DDESB TP 18 

Accredited organizations Prior to arrival 
on site 

All UXO technicians 
who will work at site 

All UXO technicians 
who will work at site 

Notes: 
DDESB = Department of Defense Explosives Safety Board 
ESS = explosive safety submission 
FM = Field Manager 
TP = technical paper 
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SAP Worksheet #9: Project Scoping Session Participants Sheet 

Project Name: Remedial Investigation for MRP Sites UXO1, UXO6, and AOC2  Site Name: MRP Sites UXO1, UXO6, and AOC2 

Project Date(s) of Sampling: September 2015 to February 2016 Site Location: NAVWPNSTA Seal Beach, Seal Beach California  

Project Manager: Marilyn Gauthier  

Date of Session: 4/8/2014 

Scoping Session Purpose: Provide a brief overview of project background; summarize the scope of work, discussed planned investigations and reports, and 
detailed logistical issues; and provide an approximate project schedule 

Name Title Affiliation Phone Number E-mail Address Project Role 

Brenda Reese NAVFAC Southwest 
RPM 

Navy  (619) 532-4209 Brenda.Reese@navy.mil Navy RPM 

Pei-Fen Tamashiro NAVWPNSTA Seal 
Beach POC 

Navy (562) 626-7897 Pei-Fen.Tamashiro@navy.mil NAVWPNSTA Seal 
Beach POC 

Marilyn Gauthier TOM KCH (503) 872-4800 Marilyn.Gauthier@ch2m.com TOM 

George DeMetropolis MR HSM and MR 
PQAO  

KCH (619) 564-9627 George. DeMetropolis@ch2m.com PQAO 

Robert Kirkbright Program Manager KCH (619) 694-5503 Robert.Kirkbright@ch2m.com PM 

Brenda McConathy* RI PQAO KCH  (415) 294-0446 Brenda.McConathy@ch2m.com PQAO 

Dana Downs-Heimes  RI Technical Lead KCH (928) 699-1948 Dana.Downs-Heimes@ch2m.com Technical Lead 

Tamir Klaff  Senior Geophysicist KCH (704) 543-3273 Tamir.Klaff@ch2m.com Geophysics 

* Brenda McConathy was replaced by Mark Colsman as PQAO. 
 
Meeting notes, decisions, and issues are summarized in the Meeting Minutes for CTO 78 – Naval Weapons Station Seal Beach, 
California, dated April 8, 2014, provided in Attachment 4. 
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SAP Worksheet #10: Conceptual Site Model 
Preliminary conceptual site models (CSMs) have been developed to guide the RI at MRP Sites 
UXO1, UXO6, and AOC2. Each preliminary CSM integrates site background information with 
environmental setting and demographic information to identify sources, release mechanisms, 
transport pathways, potentially affected media, and receptors for potential contamination in the 
investigation area. The preliminary CSMs for the Primer Salvage Yard and POLB Mitigation 
Pond of MRP Site UXO1 are summarized in Tables 10-1 and 10-2. The preliminary CSMs for 
MRP Site UXO6 and AOC2 are summarized in Tables 10-3 and 10-4, respectively. As more 
information becomes available during the RI, the CSMs for each MRP site will be refined.  

The locations of the three MRP sites at NAVWPNSTA Seal Beach to be investigated under this 
RI are shown on Figure 10-1. Maps of the individual MRP Sites are shown on Figures 10-2, 10-3, 
and 10-4. The exposure pathways and receptors to be considered in the baseline human health 
risk assessment (BHHRA) and screening level ecological risk assessment (SLERA) for MRP Sites 
UXO1, UXO6, and AOC2 are depicted on Figures 10-5 through 10-7, respectively.  

Table 10-1 Preliminary CSM for Primer/Salvage Yard, MRP Site UXO1 
Size Approximately 48 acres (Figure 10-2). 

Access The Primer/Salvage Yard portion of MRP Site UXO1 is located on NAVWPNSTA Seal 
Beach, which is a fenced and guarded installation. Security Forces personnel are 
responsible for maintaining law and order and for implementing access-control policies 
and procedures. Access to MRP Site UXO1 from within NAVWPNSTA Seal Beach is 
controlled by vehicular security patrol. Approximately half (24 acres) of the 
Primer/Salvage Yard is fenced and secured by a locked gate with signs warning of UXO 
hazards. The area outside of the fenced area is open to authorized NAVWPNSTA Seal 
Beach personnel.  

Terrain The Primer/Salvage Yard terrain is flat and ranges in elevation from approximately 7 feet 
asl at its northern extent to 4 feet asl at its southern extent (NAVFAC SW, 2002).  

Vegetation Non-native annual grasses are present in the area of the Primer/Salvage Yard  
(NAVWPNSTA Seal Beach, 2007). Along the northern boundary is a dense row of 
southern willow scrub trees. To the east is a nonagricultural area with low sparse grasses 
and graded agricultural areas (ChaduxTt, 2011).  

Hydrology/Surface 
Water 

Surface water generally flows from the Primer/Salvage Yard southwest toward the POLB 
Mitigation Pond and then through channels in the Seal Beach NWR to Anaheim Bay and 
the Pacific Ocean (ChaduxTt, 2011).  

Geology/Hydrogeology The Primer/Salvage Yard is underlain by debris fill consisting grayish-brown fine to 
medium-grained silty sand with metal and wood debris. Beneath the debris fill layer is 
native material of Holocene and late Pleistocene age and consists of mostly poorly to 
moderately consolidated and poorly sorted alluvial silty sand and clay.  
Depth to groundwater in the shallow aquifer underlying the installation typically ranges 
less than 5 feet bgs to 20 feet bgs and can be tidally influenced. Direction of groundwater 
flow in the shallow aquifer is generally to the northeast and varies seasonally. Shallow 
groundwater in the vicinity of MRP Site UXO1 is predominantly brackish to saline and is 
not used for drinking water (NEESA, 1985; NAVFAC SW 1998; NAVFAC SW, 1999).  

Current Use The Primer/Salvage Yard is currently not in use. The adjacent surrounding land is both 
unused nonagricultural and used agricultural land. Agricultural land use occurs to the 
north and east of the Primer/Salvage Yard. 
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Table 10-1 Preliminary CSM for Primer/Salvage Yard, MRP Site UXO1 
Historical Use The Primer/Salvage Yard was used for ordnance storage related to rocket and projectile 

segregation (such as segregating 20- mm projectiles from 40-mm projectiles), inspection, 
and repackaging, and bomb and rocket overhaul (e.g., 2.75- and 7.2-inch rockets). The 
Primer/Salvage Yard received thousands of cleaned projectile casings and damaged 
ammunition, along with non-ordnance materials, such as lumber, batteries, wings, 
telemetry, circuitry, and other types of scrap (NEESA, 1985). Munitions may have been 
unofficially buried in the area now covered by the asphalt pavement of the 
Primer/Salvage Yard (Malcolm Pirnie, 2008). Active operations ceased at the 
Primer/Salvage Yard area in the late 1990s. Scrap metal storage operations at the 
Primer/Salvage Yard was terminated in the early 2000s (NAVFAC SW, 2002). 

Future Land Use Potential future land uses within the Primer/Salvage Yard area include storage and 
unused land. In addition, agriculture is a potential future land use if the MEC hazard is 
eliminated (ChaduxTt, 2011).  

Primary Source/ 
Release Mechanisms 

Surface disposal of munitions and related materials. 

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related materials.  

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Bomblets (BLU-36 fragments and M-40 shell halves), cartridge casings (105-mm, 75-
mm, 40-mm and 20-mm), fuzes, CAD, primers, flash tubes, partially opened 81-mm 
mortar shipping containers, and small arms ammunition (including 30-caliber M-1 
Garand, 50-caliber, 7.62-mm, and 5.56-mm cartridge casings). During excavation of the 
POLB Mitigation Pond, it was reported that 3-inch rounds were observed falling out of 
trucks. Density of MEC at UXO1 is anticipated to be high (greater than 40 items per acre) 
within the Primer/Salvage Yard (ChaduxTt, 2011).  

Depth of Penetration Penetration from munitions use within the Primer/Salvage Yard area is not expected, and 
the maximum depth of munitions would be related to burial.  

Unique Features A scale is located within the paved area, which was formerly used to weigh materials 
loaded on trucks and railroad cars. A concrete pad is located just southeast of the paved 
area that formerly supported a shredder with a conveyor belt that was used to shred 
munitions items. No buildings are currently located within the MRP site boundary. A part 
of the former Depriming Area and the former Recovered Live Ammunition and Grenades 
Area are located within the Primer/Salvage Yard.  

Potential Transport 
Mechanisms 

Natural migration (e.g., soil erosion) of MEC within the Primer/Salvage Yard area (the 
northern portion of MRP Site UXO1) is not suspected given the low erosion potential of 
soils in this area. Earthmoving associated with future construction, excavation, and 
maintenance at the site could physically redistribute both MEC and MC in soil at the 
surface and to the subsurface. Surface migration of MC may occur naturally through 
surface soil erosion and by wind or mechanically driven dust generation. MC that may be 
present in surface soil can also be bioaccumulated by biota. MC potentially can leach 
through soil to groundwater in the shallow alluvial aquifer. Depth to groundwater at MRP 
Site UXO1 is approximately 5 feet below grade.  Shallow groundwater is not considered 
a pathway of concern because it is brackish and is not used for drinking water. 

Sensitive Ecological 
Habitats 

The habitat occupied by the Primer/Salvage Yard consists of low non-native grasses to 
barren land and coastal salt marsh. Two endangered species are present; the light-
footed clapper rail (Rallus longirostris levipes) and the California least tern (Sterna 
antillarum browni). 

Human Receptors Current and future installation workers, current and future contractors, current and future 
visitors, and future agricultural workers (Figure 10-5).  
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Table 10-1 Preliminary CSM for Primer/Salvage Yard, MRP Site UXO1 
Investigation 
Methodology  

Surface clearance within terrestrial DGM survey areas; 100 percent DGM followed by 
intrusive investigation of statistically representative number of anomalies to characterize 
nature and extent of MEC/MPPEH. Soil samples will be collected and analyzed to 
characterize nature and extent of MC.  

Previous MEC 
Investigations 

EarthRadar® Technology UXO Survey (Bakhtar Associates, 1999), MRP Preliminary SI 
(Malcolm Pirnie, 2008) and MRP SI (ChaduxTt, 2011).  

Previous MC Sampling Completed during MRP SI (ChaduxTt, 2011). Soil samples were collected from the 
Primer/Salvage Yard and adjacent areas. Explosives or propellants were not detected in 
soil at MRP Site UXO1. Ammonia, nitrate/nitrite as nitrogen, and TKN were detected in 
soil and sediment but at concentrations below their respective human health screening 
criteria (no ecological criteria presented for these compounds in soil or sediment). 
Ammonia and TKN were also detected in surface water but at concentrations below their 
respective human health screening criteria (no ecological criteria presented for these 
compounds in surface water).Perchlorate was detected in 19 of 28 soil samples, but at 
concentrations below the human health screening criteria (there is no ecological 
screening level for perchlorate). Cadmium and lead were detected at concentrations 
greater than the human health (residential) and background screening criteria in 4 of the 
28 soil samples. Concentrations of five metals (cadmium, copper, lead, selenium, and 
zinc) detected in soil also exceeded their corresponding ecological and background 
screening criteria.  

Applicability of 
Previous Work 

Previous studies identified MEC/MPPEH on the surface and MEC/MPPEH is suspected 
in the subsurface. MEC/MPPEH-related metals were detected in soil at concentrations 
above background.  

Data Gaps Nature and extent of subsurface MEC/MPPEH hazards and MC contamination have not 
been determined. Need for follow-up investigations to characterize occurrence of 
MEC/MPPEH, and evaluate risks posed by MEC/MPPEH hazards and MC 
contamination.  

Notes: 
asl = above sea level  
bgs = below ground surface 
CAD = cartridge actuated device 
DGM = digital geophysical mapping 
MPPEH = material potentially posing an explosive hazard 
SI = site inspection 
TKN = total Kjeldahl nitrogen 
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Table 10-2 Preliminary CSM for POLB Mitigation Pond, MRP Site UXO1  
Size Approximately 39 acres (Figure 10-2) 
Access The POLB Mitigation Pond is located within the boundaries of the Seal Beach NWR on 

NAVWPNSTA Seal Beach property, which is a fenced and guarded installation. Security 
Forces personnel are responsible for maintaining law and order and for implementing 
access-control policies and procedures. Access to the POLB Mitigation Pond from within 
NAVWPNSTA Seal Beach is controlled by vehicular security patrol. Limited public access is 
granted to the Seal Beach NWR, by permission only.  

Terrain The POLB Mitigation Pond is an artificial pond excavated to an approximate depth of 6 feet 
with three islands exposed above the water level. The POLB Mitigation Pond is surrounded 
by raised embankments and road beds to prevent tidal flooding. Water levels fluctuate by 
several feet per day in response to tidal fluctuations.  

Vegetation The POLB Mitigation Pond is primarily a coastal salt marsh habitat that is typically 
dominated by cordgrass (Spartina spp.) and pickleweed (Salicornia spp.). In addition, the 
POLB Mitigation Pond also has become increasingly important eelgrass (Zostera marina) 
habitat (NAVWPNSTA Seal Beach 2007). Vegetation above the banks of the POLB 
Mitigation Pond is characterized by non-native annual grasses (NAVFAC SW 1999; 
NAVWPNSTA Seal Beach 2007).  

Hydrology/Surface 
Water 

Surface water generally flows southwest toward the POLB Mitigation Pond and then 
through channels in the Seal Beach NWR to Anaheim Bay and the Pacific Ocean 
(ChaduxTt, 2011).  

Geology/Hydrogeology Sediment underlying the POLB Mitigation Pond also consists of the same silty sand and 
clay as the rest of UXO1 (ChaduxTt, 2011). Beneath the sediment fill layer is native material 
of Holocene and late Pleistocene age and consists mostly of poorly to moderately 
consolidated and poorly sorted silty sand and clay. 

Current Use The POLB Mitigation Pond serves to restore wetland habitat within the Seal Beach NWR for 
the construction of the 147-acre Pier J Landfill in a protected, deep-water area of Long 
Beach harbor. The Seal Beach NWR preserves and manages the habitat necessary for the 
perpetuation of two endangered species (the light-footed clapper rail [Rallus longirostris 
levipes] and the California least tern [Sterna antillarum browni]). The NWR also maximizes 
endangered species’ opportunities for survival both at the NWR and throughout their 
ranges, and preserves habitat used by migrant waterfowl, shore birds, and other water birds 
by managing the preserve primarily as a natural estuarine or salt water marsh area. 

Historical Use The former Depriming Area (used from 1944 through 1982) was located in the area which is 
now the northern shoreline of the POLB Mitigation Pond. The Depriming Area was used as 
a smoke pot filling station. Smoke pots were used as obscurants and filled with 
approximately 1 quart of a petroleum product, consisting primarily of kerosene, called fog 
oil. An estimated 10,000 smoke pots were filled with fog oil at this site. During the same 
period, the area was used for depriming ordnance projectiles. Primers, of which the primary 
MC was either smokeless powder or black powder, were removed from projectiles and 
placed in 5-gallon powder cans and shipped off-station or sent to the explosives burning 
ground (IRP Site 6) for disposal (NEESA, 1985).  
The former EOD and Safety Demonstration Area was located in what is now the central 
portion of the POLB Mitigation Pond. This area is currently submerged by tidal water of the 
POLB Mitigation Pond. This area was used from 1944 to 1982, in conjunction with the 
Primer/Salvage Yard, for explosive ordnance disposal and safety demonstrations at an 
unknown frequency. EOD personnel detonated 1 pound or less of Composition 4 explosive 
each time the site was used. Unreported disposal of munitions similar to those reported at 
the Primer/Salvage Yard is also believed to have occurred at the EOD and Safety 
Demonstration area (including disposal of live, inert, and damaged 2.75-inch rockets; 20- to 
40-mm projectiles; grenades; black and smokeless powders; primers; fuzes; and small 
arms ammunition) (NEESA, 1985).  

Future Land Use The POLB Mitigation Pond is expected to remain part of the Seal Beach NWR.  
Primary Source/ 
Release Mechanisms 

Surface disposal of munitions and related materials 
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Table 10-2 Preliminary CSM for POLB Mitigation Pond, MRP Site UXO1  
Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related materials. 

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Bomblets (BLU-36 fragments and M-40 shell halves), cartridge casings (105-mm, 75-mm, 
40-mm and 20-mm), fuzes, CAD, primers, flash tubes, partially opened 81-mm mortar 
shipping containers, and small arms ammunition (including 30-caliber M-1 Garand, 50-
caliber, 7.62-mm, and 5.56-mm cartridge casings). During excavation of the POLB 
Mitigation Pond, it was reported that 3-inch rounds were observed falling out of trucks. 
Density of MEC is anticipated to be very low (1 to 2 items per acre) within portions of the 
POLB Mitigation Pond (ChaduxTt, 2011).  

Depth of Penetration It is suspected that munitions observed along the northern bank of the POLB Mitigation 
Pond likely extend under Slough Road and to the north. The maximum depth of munitions 
within the POLB Mitigation Pond would likely be related to burial. Soil was excavated to 
roughly 6 feet bgs to create the POLB Mitigation Pond. Munitions debris is still emerging 
from the banks of the pond, indicating that additional MEC may be present below the water 
or ground surface (ChaduxTt, 2011).  

Unique Features Three low-profile small islands are present within the POLB Mitigation Pond to provide 
ecological habitat.  

Potential Transport 
Mechanisms 

Tidal fluctuations in the POLB Mitigation Pond create very little current, and as such, it is 
unlikely that outflows resulting from tidal fluctuations would cause MEC or MPPEH to 
migrate beyond the boundaries of the POLB Mitigation Pond.  

Sensitive Ecological 
Habitats 

The Seal Beach NWR is one of the largest remaining salt marshes along the southern 
California coast, and is protected in the station boundaries. About 965 acres of wetland are 
subject to unobstructed tidal influence, including 771 acres of salt marsh vegetation, 
79 acres of intertidal mudflats, and 115 acres of tidal channels and open water. Seal Beach 
NWR’s principal focus is to protect federally listed species and coastal wetlands used for 
foraging and resting by migratory waterfowl, shorebirds, and raptors that travel along the 
Pacific Flyway (USFWS, 2007). The Seal Beach NWR supports federally and state listed 
sensitive, threatened, and endangered species. 

Human Receptors Workers and visitors to the POLB Mitigation Pond portion of the Seal Beach NWR 
(Figure 10-5).  

Investigation 
Methodology  

Surface clearance within terrestrial DGM survey areas; 100 percent DGM of both terrestrial 
and aquatic areas, followed by intrusive investigation of statistically representative number 
of anomalies to characterize nature and extent of MEC/MPPEH. Soil, sediment, and surface 
water samples will be collected and analyzed to characterize nature and extent of MC.  

Previous MEC 
Investigations 

MRP Preliminary SI (Malcolm Pirnie, 2008) and MRP SI (ChaduxTt, 2011).  

Previous MC Sampling Completed during MRP SI (ChaduxTt, 2011).Twelve sediment and five surface water 
samples were collected from the POLB Mitigation Pond. Explosives or propellants were not 
detected in sediment and surface water at MRP Site UXO1. Concentrations of seven metals 
(arsenic, cadmium, copper, lead, mercury, nickel, and zinc) detected in the sediment 
exceeded the corresponding ecological benchmarks. Concentrations of all chemicals 
detected in surface water were below ecological screening criteria. 

Applicability of 
Previous Work 

Previous studies identified MEC/MPPEH on the surface and MEC/MPPEH is suspected in 
the subsurface. MEC/MPPEH-related metals detected in sediment at concentrations above 
ecological screening criteria.  

Data Gaps Nature and extent of MEC/MPPEH hazards and MC contamination have not been 
determined. Need for follow-up investigations to characterize occurrence of MEC/MPPEH, 
and evaluate risks posed by MEC/MPPEH hazards and MC contamination.  

Notes: 
EOD = Explosive Ordnance Disposal 
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Table 10-3 Preliminary CSM for MRP Site UXO6 (Westminster POLB Fill Area)  

Size: Approximately 180 acres (73 hectare). MRP Site UXO6 is estimated to be 1.75 miles long 
and 715 feet wide (Figure 10-3).  

Access MRP Site UXO6 is located on NAVWPNSTA Seal Beach, which is a fenced and guarded 
installation. Security Forces personnel are responsible for maintaining law and order and 
for implementing access-control policies and procedures. Access to MRP Site UXO6 from 
within NAVWPNSTA Seal Beach is controlled by vehicular security patrol.  

Terrain MRP Site UXO6 is relatively flat terrain. An estimated 330,000 cubic yards of soil from the 
POLB Mitigation Pond (MRP Site UXO1) was transferred to and spread across MRP Site 
UXO6. Fill was added to an elevation of approximately 8.5 feet asl at the western edge of 
the site to approximately 16.5 feet asl at its eastern edge. 

Vegetation The dominant vegetation at MRP Site UXO6 is sparse coverage of low grasses and 
pickleweed (Salicornia spp.).  

Hydrology/Surface 
Water 

Surface water generally flows southwest, following the topography of the installation 
(NAVFAC SW, 2002). Runoff is expected to be slow over bare level soil, and surface 
water is expected only intermittently to pond and to infiltrate to groundwater. No 
permanent surface water bodies exist within MRP Site UXO6.  

Geology/Hydrogeology MRP Site UXO6 is underlain by undocumented or debris fill in the fill areas between the 
roads and railroad spurs. Beneath the debris fill layer is native material of young alluvial 
fan and valley deposits, which are Holocene and late Pleistocene in age and consist of 
gently sloping, slightly dissected alluvial fan deposits.  
Depth to groundwater in the shallow aquifer underlying the installation typically ranges 
less than 5 feet bgs to 20 feet bgs and can be tidally influenced. Direction of groundwater 
flow in the shallow aquifer is generally to the northeast and varies seasonally (NEESA 
1985; NAVFAC SW 1998; NAVFAC SW, 1999). Shallow groundwater is not considered a 
pathway of concern because it is brackish and is not used for drinking water. 

Current Use MRP Site UXO6 is currently unused other than for railcar transport, maintenance of the 
rail spurs, and mowing to keep grasses low.  

Historical Use In 1989 and 1990, the Westminster POLB Fill Area was used to place 3 to 4 feet of fill 
that was excavated from the POLB Mitigation Pond. Prior to that time, the area was used 
for agriculture.  

Future Land Use Future land uses are expected to be the same as current uses. 

Primary Source 
/Release Mechanisms 

Surface disposal of munitions and related materials. 

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of surface-disposed munitions and related materials.  

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Suspected munitions at the MRP Site UXO1 (POLB Mitigation Pond) that may have been 
transported to MRP Site UXO6 (Westminster POLB Fill Area) include live, inert, or 
damaged submunitions (e.g., BLU-36 and M-40 bomblets), projectiles and cartridge 
casings (such as 105-mm, 75-mm, 40-mm, and 20-mm), fuzes, CADs, propellant 
actuated devices (PADs), primers, flash tubes, 81-mm mortars, rockets (e.g., 2.75- and 
7.2-inch), grenades, obscurants (fog oil), black and smokeless powders, and small arms 
ammunition. The MEC density is expected to be low.  

Depth of Penetration Depth of MEC/MPPEH would likely be the same as the depth of the fill placed at the site, 
which is approximately 3 to 5 feet deep.  

Unique Features A railroad spur runs along the length of MRP Site UXO6. In addition, an administrative 
building and vehicle and railroad scales are located at the north-central portion of this 
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Table 10-3 Preliminary CSM for MRP Site UXO6 (Westminster POLB Fill Area)  
site.  

Potential Transport 
Mechanisms 

The natural migration of MEC is not suspected given the low erosion capability of soils at 
MRP Site UXO6 (ChaduxTt, 2011). However, mowing for weed control and tilling the 
eastern portion of MRP Site UXO6 may result in migration of MEC. Earthmoving 
associated with future construction, excavation, and maintenance at the site is also a 
mechanism that could redistribute MEC and MC in soil. MC present in soil can leach 
through soil to groundwater and be bioaccumulated by biota or agricultural crops. Depth 
to groundwater in the shallow aquifer underlying the installation typically ranges less than 
5 feet bgs to 20 feet bgs and can be tidally influenced. Shallow groundwater is not 
considered a pathway of concern because it is brackish and is not used for drinking 
water. 

Sensitive Ecological 
Habitats 

MRP Site UXO6 habitat is open land and is classified as dredge spoil pickleweed 
(Salicornia spp.) (ChaduxTt, 2011). Canada geese (Branta canadensis) forage on 
grasses, seeds, and sprouts in uplands and use the nearby marsh as a resting area 
(Tierra Data Inc., 2014). 

Human Receptors Current and future installation workers, current and future contractors, current and future 
visitors, and future agricultural workers (Figure 10-6).  

Investigation 
Methodology  

Surface clearance of entire MRP Site UXO6. 100 percent DGM survey of 26 randomly 
located 100-foot by 100-foot grids to estimate the nature and extent of MEC/MPPEH at 
the site, followed by intrusive investigation of 100 percent of anomalies at the selected 
grids. Soil/sediment sampling will be conducted to characterize nature and extent of MC 
contamination.  

Previous MEC 
Investigations 

Preliminary SI (Malcolm Pirnie, 2008) and SI (ChaduxTt, 2011).  

Previous MC Sampling Completed during SI (ChaduxTt, 2011). Sixty soil samples were collected at MRP Site 
UXO6 and analyzed for metals, picrate, perchlorate, and explosives. Explosives, 
propellants, and picrate were not detected in soils at MRP Site UXO6. Perchlorate was 
detected in soil, but all concentrations were less than the human health screening criteria 
(there is no ecological screening level for perchlorate). Arsenic and lead were detected at 
concentrations greater than the human health (residential) and background screening 
criteria. Concentrations of metals (arsenic, lead, and selenium) detected in soil exceeded 
the corresponding ecological benchmarks and background levels. Arsenic concentrations 
exceeded the ecological benchmark and background screening criteria in one soil 
sample. Lead concentrations exceeded background in three of the 66 soil samples.  

Applicability of 
Previous Work 

Previous studies identified MPPEH on the surface and MEC/MPPEH is suspected in the 
subsurface. MEC/MPPEH-related metals detected in soil at concentrations above 
ecological screening criteria and background. 

Data Gaps Nature and extent of surface and subsurface MEC/MPPEH hazards and MC 
contamination have not been determined. Need for follow-up investigations to 
characterize occurrence of MEC/MPPEH, and evaluate risks posed by MEC/MPPEH 
hazards and MC contamination.  
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Table 10-4 Preliminary CSM for MRP Site AOC2 (Explosives Drop Test Tower) 

Size: MRP Site AOC2 is approximately 0.15 acre (Figure 10-4). The tower occupies a footprint 
of 11 square feet within an approximate one-quarter-acre flat area surrounded by a 4-
foot-high berm. The berm acts as a boundary for the Seal Beach NWR wetland area. 

Access MRP Site AOC2 is located on NAVWPNSTA Seal Beach, which is a fenced and guarded 
installation. Security personnel are responsible for implementing access-control policies 
and procedures. Access to MRP Site AOC2 from within NAVWPNSTA Seal Beach is 
controlled by vehicular security patrol. The site is bordered on three sides by Seal Beach 
NWR.  

Terrain MRP Site AOC2 is located on relatively flat terrain and surrounded by raised roadbeds to 
prevent tidal flooding.  

Vegetation The dominant vegetation at MRP Site AOC2 is sparse coverage of low grasses and 
pickleweed (Salicornia spp.) (ChaduxTt, 2011).  

Hydrology/Surface 
Water 

Surface water from MRP Site AOC2 would be contained within the roughly 3-acre 
bermed area surrounding this site.  

Geology/Hydrogeology MRP Site AOC2 is underlain by artificial fill. The fill material consists of dry to saturated 
olive-brown sandy silt with some clay and sub-angular gravels. Beneath the fill layer is 
native material consisting of paralic estuarine deposits of dark reddish brown clayey silt 
that are late Holocene in age (ChaduxTt, 2011). 
Depth to groundwater in the shallow aquifer underlying NAVWPNSTA Seal Beach 
typically ranges less than 5 feet bgs to 20 feet bgs and can be tidally influenced. Direction 
of groundwater flow in the shallow aquifer is generally to the northeast and varies 
seasonally. Groundwater in the vicinity of MRP Site AOC2 is predominantly brackish to 
saline and is not used for drinking water (NEESA 1985; NAVFAC SW 1998; NAVFAC 
SW, 1999).  

Current Use The tower within MRP Site AOC2 is no longer in use, other than as a nesting platform for 
herons (NAVWPNSTA Seal Beach, 2007).  

Historical Use The Explosives Drop Test Tower was used from 1955 to 1977, in conjunction with former 
Buildings 435 and 437, to perform free-fall and guided safety drop testing on fuzes, 
cartridges, experimental propellants, and other low-level explosive items. The tower was 
also reportedly used for safety testing of 1.4 cartridges that pose a minor explosion 
hazard (Malcolm Pirnie, 2008).  

Future Land Use The tower will remain in place to accommodate heron nesting. Tidal flow may be restored 
by removing the road extending east from MRP Site AOC2 and excavating tidal channels 
into the area (NAVWPNSTA Seal Beach, 2007). 

Primary Source/ 
Release Mechanisms 

Scattering and kickout of debris from operations at the drop test tower.  

Secondary Release or 
Transport Mechanisms 

Intentional or inadvertent burial of scattered or kicked-out munitions and related 
materials.  

Suspected 
Contaminants 

Debris potentially containing hazardous substances and MEC/MPPEH. 

Target Munitions Suspected munitions that may have been tested at the MRP Site AOC2 include fuzes, 
cartridges, experimental propellants, and other low-level explosive items. The MEC 
density is expected to be low.  
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Table 10-4 Preliminary CSM for MRP Site AOC2 (Explosives Drop Test Tower) 

Depth of Penetration Subsurface MEC are not suspected directly beneath the tower, as the bottom of the tower 
at MRP Site AOC2 was reinforced with a below-ground, 4-inch-thick armor plate block 
that rested on top of a 3-foot-thick concrete block. MEC penetration depths resulting from 
free fall or unguided drop testing outside of the block area would be 0 to 1.5 feet bgs 
based on the past site practices and detected subsurface anomalies, as well as 
observations of metal kickout debris and MPPEH (ChaduxTt, 2011). 

Unique Features The tower and the associated concrete pad that supports the tower are the sole 
structures that remain within MRP Site AOC2. 

Potential Transport 
Mechanisms 

Earthmoving associated with future construction, excavation, and maintenance could 
physically redistribute both MEC and MC in soil at the surface and to the subsurface. 
Surface migration of MC may occur naturally through surface soil erosion and by wind or 
mechanically driven dust generation. MC that may be present in surface soil can also be 
bioaccumulated by biota. MC can leach through soil to groundwater in the shallow alluvial 
aquifer. Depth to groundwater at MRP Site AOC2 is approximately 5 feet below grade. 
Shallow groundwater is not considered a pathway of concern because it is brackish and 
is not used for drinking water. 

Sensitive Ecological 
Habitats 

MRP Site AOC2 is characterized by low grasses to barren land with isolated shrubs and 
is located within the Seal Beach NWR. Ecological receptors may come into direct contact 
with MEC or MC in soil. The results of the SI (ChaduxTt, 2011) indicate it is unlikely that 
ecological receptors would come into contact with MEC and create an explosive hazard, 
but the possibility should be considered if threatened or endangered species are present. 
Receptors may be exposed to MC that could have been incorporated into the food chain. 
Various mammals and other animals that inhabit the site may come into contact with MC 
while burrowing, foraging, or nesting. In addition, they may also consume plants and prey 
in which MC has bioaccumulated.  

Human Receptors Current and future installation workers, current and future contractors, and current and 
future visitors (Figure 10-7)..  

Investigation 
Methodology  

Surface clearance and 100 percent DGM survey of entire site, intrusive investigation of a 
statistically representative number of anomalies to characterize the site. Collection of soil 
samples to characterize MC contamination.  

Previous MEC 
Investigations 

Preliminary SI (Malcolm Pirnie, 2008) and SI (ChaduxTt, 2011).  

Previous MC Sampling Completed during SI (ChaduxTt, 2011). Twenty soil samples were collected at MRP Site 
AOC2 and analyzed for metals, perchlorate, and explosives. Explosives were not 
detected in soils. Perchlorate was detected in soil at concentrations below the residential 
human health screening criterion (there is no ecological screening level for perchlorate). 
Cadmium and lead were detected at concentrations above the corresponding residential 
and background screening criteria. Detected concentrations of five metals in soil 
(cadmium, copper, lead, selenium, and zinc) exceeded the corresponding ecological 
benchmarks and background screening criteria.  

Applicability of 
Previous Work 

Previous studies identified MEC/MPPEH on the surface and MEC/MPPEH is suspected 
in the subsurface. 

Data Gaps Nature and extent of surface and subsurface MEC/MPPEH hazards and MC 
contamination have not been determined. Need for follow-up investigations to 
characterize occurrence of MEC/MPPEH, and evaluate risks posed by MEC/MPPEH 
hazards and MC contamination.  

 

  



RI Work Plan for Munitions Response Program Sites UXO1, UXO6, and AOC2 Sampling and Analysis Plan 
Document Control Number: KCH-2622-0078-0026 Site Name: Munitions Response Program Sites UXO1, UXO6, and AOC2 
October 2015 Site Location: Seal Beach, California 

50 of 162 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



Sampling and Analysis Plan  RI Work Plan for Munitions Response Program Sites UXO1, UXO6, and AOC2 
Site Name: Munitions Response Program Sites UXO1, UXO6, and AOC2 Document Control Number: KCH-2622-0078-0026 
Site Location: Seal Beach, California October 2015 

51 of 162 

SAP Worksheet #11: Project Quality Objectives/Systematic Planning Process 
Statements 
Remedial Investigation—MRP Sites UXO1, UXO6, and AOC2 
STEP 1: State the Problem 
As summarized in Worksheet #10, MRP Sites UXO1, UXO6, and AOC2 are reported to be 
disposal areas for possible munitions and munitions-related debris. Previous activities have 
identified MEC, MPPEH, and chemical impacts in soil at MRP Sites UXO1, UXO6, and AOC2. 
As a result, MRP Sites UXO1, UXO6, and AOC2 require further MEC investigations (see MEC 
QAPP in Appendix A of the RI Work Plan). Sampling for chemical constituents is also needed 
to characterize the nature and extent of contamination and assess risks posed by MC and other 
chemicals that may have been released at the three MRP sites.  

STEP 2: Identify the Goal of the Study 
The goal of the RI is to evaluate the nature and extent of MEC and MC contamination, assess the 
human and ecological risks associated with this contamination, evaluate explosive hazards, and 
suggest further action if needed. Specifically, the following goals will be included as part of the 
study: 

• Assess the nature and extent of MEC, MPPEH, and munitions debris in the surface and 
subsurface  

• Assess the nature and extent of the released MC and other chemicals of potential concern in 
soil, sediment, and surface water.  

• Obtain and provide data for the MEC hazard assessment, BHHRA, and SLERA. 

• Complete the MEC Hazard Assessment in conformance with the USEPA MEC Hazard 
Assessment Methodology (USEPA, 2008a)  

• Complete the BERA and SLERA in conformance with USEPA guidance (USEPA, 1989; 
USEPA, 1997) 

• Complete an RI documenting the findings of the nature and extent of contamination, 
BHHRA, SLERA, and MEC Hazard Assessment evaluations  

The following MC-related questions need to be answered by the data gathered during the RI: 

MRP Site UXO1 – Primer/Salvage Yard 

• Have releases of MC from munitions handling and disposal operations at MRP Site UXO1 
impacted soil at the site? If so, what is the nature and extent of MC in soil at MRP Site 
UXO1?  

• Have releases of MC from munitions handling and disposal operations at MRP Site UXO1 
impacted sediment in the POLB Mitigation Pond? If so, what is the nature and extent of MC 
in sediment in the pond? 

• Have releases of MC from munitions handling and disposal operations at MRP Site UXO1 
impacted marine surface water in the POLB Mitigation Pond? If so, what is the nature and 
extent of MC in surface water in the pond? 
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• Taking into account previous sample results and the findings of the RI investigation at MRP 
Site UXO1, what are the potential risks posed to current and future human users of this site 
and is further investigation or remedial action needed to address these risks?  

• Taking into account previous sample results and the findings of the RI investigation at MRP 
Site UXO1, what are the potential risks posed to ecological receptors at this site and is 
further investigation or remedial action needed to address these risks?  

MRP Site UXO6 – Westminster Avenue POLB Fill Area 

• Have releases of MC from munitions mixed with soil and been placed as fill in MRP Site 
UXO6 impacted soil? If so, what is the nature and extent of MC in soil at MRP Site UXO6?  

• Taking into account previous sample results and the findings of the RI investigation at MRP 
Site UXO6, what are the potential risks posed to current and future human users of this site 
and is further investigation or remedial action needed to address these risks?  

• Taking into account previous sample results and the findings of the RI investigation at MRP 
Site UXO6, what are the potential risks posed to ecological receptors at this site and is 
further investigation or remedial action needed to address these risks?  

MRP Site AOC2 – Explosives Drop Test Tower 

• Have releases of MC from explosives drop tower operations at MRP Site AOC2 impacted 
soil at this site? If so, what is the nature and extent of MC in soil at MRP Site AOC2?  

• Taking into account previous sample results and the findings of the RI investigation at MRP 
Site AOC2, what are the potential risks posed to current and future human users of this site 
and is further investigation or remedial action needed to address these risks?  

• Taking into account previous sample results and the findings of the RI investigation at MRP 
Site AOC2, what are the potential risks posed to ecological receptors at this site and is 
further investigation or remedial action needed to address these risks?  

STEP 3: Identify Information Inputs 
The following are information inputs for this investigation: 

1. PSI MEC and MPPEH data (Malcolm Pirnie, 2008)  

2. SI MEC, MPPEH data, geophysical survey data, and MC sampling data (ChaduxTt, 2011) 

3. Additional geophysical survey and intrusive investigation data from the RI to identify 
sampling locations 

4. Types and nature of recovered MEC items and locations encountered 

5. Validated soil, marine sediment, and marine surface water analytical data 

6. Background concentration data for metals in soil (NAVFAC SW, 1997), marine sediment, 
and marine surface water (if available) 

7. Potential human and ecological receptors and exposure pathways 
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8. Risk-based concentrations (RBC) for human health (USEPA regional screening levels [RSLs] 
[USEPA, 2014]) and ecological screening levels for soil (USEPA, 2009; Oakridge National 
Laboratory (ORNL), 1997a; ORNL, 1997b; Talmage et al, 1999).  

9. Ecological screening levels for marine sediment and marine surface water (Pascoe et al., 
2010; Buchman, 2008; USEPA, 2009; Burton et al., 1993; Hovatter et al., 1997; Nipper et al., 
2001; Talmage et al. 1999; State Water Resources Control Board, 2014).  

STEP 4: Define the Study Boundaries 
The physical boundaries of MRP Sites UXO1, UXO6, and AOC2 are shown on Figures 10-1, 
10-2, and 10-3, respectively. Soil sample locations will be determined based on the finding of 
MEC/MPPEH, munitions debris, the results of the geophysical survey information, and 
conditions observed during intrusive investigations that indicate a possible release of MC (for 
example, staining, breached munitions, or chemical odors). Marine sediment samples will be 
collected in the POLB Mitigation Pond at the approximate locations and depths where MEC or 
MPPEH was recovered. The marine surface water samples will be geographically distributed 
throughout the POLB Mitigation Pond, with both high- and low-tide conditions represented. 
Groundwater is not considered a medium of concern at MRP Sites UXO1, UXO6, or AOC2 and 
will not be addressed during the RI. 

The vertical boundaries for this RI will be determined by the depth of burial/emplacement of 
MEC, MPPEH, and debris at each of the three MRP sites. In general, soil and sediment samples 
will be collected in the interval at which the MEC/MPPEH item was found and removed.  

The temporal boundary will be the time until completion of the final RI report, which is 
assumed to require approximately 24 months. Field work associated with characterizing the 
nature and extent of MC will not occur until MEC investigation activities are complete (see 
MEC QAPP, Appendix A of the RI Work Plan). The timeframes addressed in this MC SAP are 
subject to seasonal variations, such as the rainy season or the breeding season of resident or 
migratory animals. All field activities will conform to the applicable conservation measures 
outlined in the Final Integrated Natural Resources Management Plan, Naval Weapons Station Seal 
Beach (Tierra Data, Inc., 2014) and the Biological Avoidance and Minimization Plan provided as 
Appendix D to the RI Work Plan. The project schedule is presented in SAP Worksheet #16.  

STEP 5: Develop the Analytical Approach 
Data collected during this RI will be compared with RBCs for human health and ecological 
receptors, as well as available background concentration data, to evaluate the nature and extent 
of MC contamination. In addition, data will be used in the BHHRA and SLERA to estimate 
potential human health and ecological risks. 

Decision Rules 

Soil (MRP Sites UXO1, UXO6, and AOC2) 

1. If investigated geophysical anomalies or other MEC investigation data indicate that 
discovered items may have impacted soil, then samples of the potentially impacted soil will 
be collected for laboratory analysis. Otherwise, no soil samples will be collected. 

2. If the extent of contaminants in soil has been adequately delineated, then no additional 
sampling will be conducted. Otherwise, additional investigation may be recommended. 
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3. If concentrations of MC in soil do not pose an unacceptable risk to human health and the 
environment, then consideration of no further action for MC in soil will be recommended. 

4. If concentrations of MC in soil pose unacceptable risk to human health and the 
environment, then remedial alternatives to reduce or manage the risk for MC in soil will be 
evaluated in a feasibility study. 

Marine Sediment (MRP Site UXO1 POLB Mitigation Pond) 

1. If investigated geophysical anomalies or other MEC investigation data indicate that 
discovered items may have impacted marine sediment, then samples of the potentially 
impacted sediment will be collected for laboratory analysis. Otherwise, no sediment 
samples will be collected. 

2. If the extent of contaminants in sediment has been adequately delineated, then no additional 
sampling will be conducted. Otherwise, additional investigation may be recommended.  

3. If concentrations of MC in marine sediment do not pose an unacceptable risk to human 
health and the environment, then consideration of no further action for MC in sediment will 
be recommended. 

4. If concentrations of MC in marine sediment pose unacceptable risk to human health and the 
environment, then remedial alternatives to reduce or manage the risk for MC in sediment 
will be evaluated in a feasibility study. 

Marine Surface Water (MRP Site UXO1 POLB Mitigation Pond) 

1. If MEC/MPPEH are found in the subtidal (permanently inundated) portion of the POLB 
Mitigation Pond, then marine surface water samples will be collected for laboratory 
analysis. Otherwise, no surface water samples will be collected. 

2. If concentrations of MC in marine surface water do not pose an unacceptable risk to human 
health and the environment, then consideration of no further action for MC in surface water 
will be recommended. 

3. If concentrations of MC in marine surface water pose unacceptable risk to human health and 
the environment, then remedial alternatives to reduce or manage the risk for MC in surface 
water will be evaluated in a feasibility study. 

STEP 6: Specify Performance or Acceptance Criteria 
Soil, sediment, and surface water samples will be collected using the field sampling and 
processing methods as described in SAP Worksheet #14. The sampling designs, target analytes, 
and analytical methods for each medium are described in Step 7 below. 

The precision, accuracy, representativeness, completeness, comparability, and sensitivity 
(PARCCS) criteria, as defined in this MC SAP, will be used to evaluate the usability of analytical 
data for decision-making. Standard USEPA-approved analytical methods will be used for 
reproducibility and comparability of analytical data, and laboratories that are accredited by the 
DoD Environmental Laboratory Accreditation Program (ELAP) and California Department of 
Public Health ELAP will be used.  
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STEP 7: Develop the Plan for Obtaining Data 
The sampling plan for each medium at MRP Sites UXO1, UXO6, and AOC2 is summarized in 
the following subsections. The results from these analyses, together with results of samples 
collected during the SI (ChaduxTt, 2011) will be used to characterize the nature and extent of 
contamination and to assess risks posed to human and ecological receptors.  

Soil Sampling (MRP Sites UXO1, UXO6, and AOC2):  

The locations of soil samples will be determined in the field based on the finding of 
MEC/MPPEH, munitions debris, the results of the geophysical surveys, and field observations 
of potential soil impacts during intrusive MEC investigations.  

Incremental sampling will not be conducted because of the uncertainty regarding historical 
disposal operations and the difficulty of establishing one or more decision units to develop a 
statistical basis for incremental sampling. Instead, discrete soil samples will be collected at each 
sampling location. Using this approach, analytical results will provide a conservative (worst-
case) assessment of the nature and extent of MC contamination at MRP Sites UXO1, UXO6, and 
AOC2. Within MRP Site UXO1, it is estimated that approximately 100 soil samples will be 
collected. For the Westminster POLB Fill Area, it is estimated that about three soil samples will 
be collected from each of the 26 randomly selected 100-foot by 100-foot grids established by the 
MEC investigation. Within the 0.15-acre Explosives Drop Test Tower area, approximately 
six soil samples will be collected. However, the total number of samples from each MRP may 
vary, based on the finding of MEC/MPPEH and the number of sample-depth intervals from 
each location. In addition, up to five surface (0 to 0.5 foot bgs) soil samples will be collected 
from each area in which open detonation destruction of MEC was conducted to assess potential 
soil impacts from the release of MC.  

The soil samples will be analyzed for perchlorate, explosives, metals (including strontium, tin 
[added because munitions were disposed in the three sites], and mercury) in conformance with 
procedures described in SAP Worksheet #14. Soil samples will also be analyzed for hexavalent 
chromium to provide information about chromium speciation for the BHHRA (without these 
data, all detected chromium in soil would be considered the more toxic hexavalent form). The 
soil samples collected during the MC investigation will be submitted for offsite analysis to a 
DoD and State of California ELAP laboratory for the following analyses: 

• Metals including strontium, tin, and mercury (USEPA Method 6020/7471A)  
• Hexavalent chromium (USEPA Method 7199) 
• Explosives (USEPA Method 8330A) 
• Perchlorate (USEPA Method 6850) 

Marine Sediment Sampling (MRP Site UXO1 POLB Mitigation Pond)  

The locations of marine sediment samples will be determined in the field based on the finding 
of MEC/MPPEH, munitions debris, the results of the geophysical surveys, and field 
observations of potential sediment impacts during intrusive MEC investigations at the POLB 
Mitigation Pond. Up to 20 sediment samples will be collected from the POLB Mitigation Pond.  

Incremental sampling will not be conducted because of the uncertainty regarding historical 
disposal operations and the difficulty of establishing one or more decision units to develop a 
statistical basis for incremental sampling. Instead, discrete sediment samples will be collected at 
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each location. Using this approach, analytical results will provide a conservative (worst-case) 
assessment of the nature and extent of MC contamination at the POLB Mitigation Pond.  

Sediment samples will be analyzed for total organic carbon (TOC)1, perchlorate, explosives, and 
metals including strontium, tin, and mercury in conformance with procedures described in SAP 
Worksheet #14. The samples will not be analyzed for hexavalent chromium because the 
BHHRA assumptions for hexavalent chromium in soil do not apply to marine sediment. Marine 
sediment samples collected during the MC investigation will be submitted for offsite analysis to 
a DoD and State of California ELAP laboratory for the following analyses: 

• Metals including strontium, tin, and mercury (USEPA Method 6020/7471A)  
• Explosives (USEPA Method 8330A) 
• Perchlorate (USEPA Method 6850) 
• TOC (Walkley-Black Method) 

Marine Surface Water Sampling (MRP Site UXO1 POLB Mitigation Pond)  

The need for surface water samples to characterize potential MC in the POLB Mitigation Pond 
will be determined based on the finding of MEC or MPPEH in the permanently inundated 
portion of the pond. The pond is connected to Anaheim Bay through a series of channels and is 
tidally influenced. It is anticipated that approximately 10 surface water samples representing 
both high- and low-tide conditions at five geographically distributed locations within the pond 
will be collected (five high tide and five low tide) and six samples will be collected from 
background locations (three high tide and three low tide).  

Surface water samples will be analyzed for perchlorate, explosives, and total and dissolved 
metals (including mercury, strontium, and tin) in conformance with procedures described in 
SAP Worksheet #14. The samples will not be analyzed for hexavalent chromium because the 
BHHRA assumptions for hexavalent chromium in soil do not apply to marine surface water. 
Marine surface water samples collected during the MC investigation will be submitted for 
offsite analysis to a DoD and State of California ELAP laboratory for the following analyses: 

• Total and dissolved metals including strontium, tin, and mercury (generally USEPA 
Method 6020/7470A, but reductive precipitation methods may be needed to achieve 
required detection limits for certain metals)  

• Explosives (USEPA Method 8330A) 

• Perchlorate (USEPA Method 6850) 

                                                      
1 TOC measurements are used in the sediment contamination evaluation process to better estimate the bioavailability of organic contaminants. 
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SAP Worksheet #12a: Field Quality Control Samples – Soil  

QC Samplea Analytical Group Frequency DQIs 
Measurement 

Performance Criteria 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A), or both 

(S&A) 

Source Water Blank Metals, Hexavalent Chromium, 
Explosives, Perchlorate 

One per water 
source 

Accuracy Target analytes < ½ the 
LOQ, with the exception 
of common laboratory 
contaminants 

S&A 

Equipment Blank Metals, Hexavalent Chromium, 
Explosives, Perchlorate 

One per team per 
day 

Accuracy Target analytes < ½ the 
LOQ, with the exception 
of common laboratory 
contaminants 

S&A 

Temperature Blankb None One per cooler of 
field samples 

Representativeness < 6 °C, not frozen S 

Notes: 
a Field QC sample analyses will be specific to the samples with which they are associated.  
b The laboratory will measure the temperature of the temperature blank upon receipt of the cooler. If the measured temperature is outside the acceptable range, data quality 
of the impacted samples will be evaluated during data quality assessment.  
°C = degree(s) Celsius  
DQI = data quality indicator 
LOQ = level of quantitation 
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SAP Worksheet #12b: Field Quality Control Samples – Sediment  

QC Samplea Analytical Group Frequency DQIs 
Measurement 

Performance Criteria 

QC Sample 
Assesses Error for 

Sampling (S), 
Analytical (A), or 

both (S&A) 

Source Water Blank Metals, Explosives, 
Perchlorate, TOC 

One per water source Accuracy Target analytes < ½ the 
LOQ, with the exception 
of common laboratory 
contaminants 

S&A 

Equipment Blank Metals, Explosives, 
Perchlorate, TOC 

One per team per day Accuracy Target analytes < ½ the 
LOQ, with the exception 
of common laboratory 
contaminants 

S&A 

Temperature Blankb None One per cooler of field 
samples 

Representativeness < 6 °C, not frozen S 

Notes: 
a Field QC sample analyses will be specific to the samples with which they are associated.  
b The laboratory will measure the temperature of the temperature blank upon receipt of the cooler. If the measured temperature is outside the acceptable range, data quality 
of the impacted samples will be evaluated during data quality assessment.  
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SAP Worksheet #12c: Field Quality Control Samples – Surface Water  

QC Samplea Analytical Group Frequency DQIs 
Measurement Performance 

Criteria 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A), or both (S&A) 

Field Duplicate Total and Dissolved Metals, 
Explosives, Perchlorate  

One per 10 field 
samples 

Precision RPD of less than 35 percent S&A 

Source Water Blank Total Metals, Explosives, 
Perchlorate 

One per water 
source 

Accuracy Target analytes < ½ the LOQ, 
with the exception of common 
laboratory contaminants 

S&A 

Equipment Blank Total Metals, Explosives, 
Perchlorate 

One per team per 
day 

Accuracy Target analytes < ½ the LOQ, 
with the exception of common 
laboratory contaminants 

S&A 

Temperature Blankb None One per cooler of 
field samples 

Representativeness < 6 °C, not frozen S 

Notes: 
a Field QC sample analyses will be specific to the samples with which they are associated.  
b The laboratory will measure the temperature of the temperature blank upon receipt of the cooler. If the measured temperature is outside the acceptable range, data quality 
of the impacted samples will be evaluated during data quality assessment.  
RPD = relative percent difference 
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SAP Worksheet #13: Secondary Data Criteria and Limitations Table 

Secondary Data 

Data Source 
(originating organization, report title, and 

date) 

Data Generator(s) 
(originating organization, data types, 

data generation/collection dates) How Data Will Be Used Limitations on Data Use 

MRP Preliminary 
Site Inspection  

Malcolm Pirnie, Munitions Response 
Program Preliminary Site Inspection, Naval 
Weapons Station Seal Beach, 2008.  

Malcolm Pirnie, Inc. 
Visual observations, interviews, records 
review.  
Data collected in 2008 

Support and guide RI 
field operations. Provide 
information for MEC 
Hazard Assessment.  

Used for visual observations for 
MEC/MPPEH items only. No 
items investigated to assess 
status.  

MMRP Site 
Inspection  

ChaduxTt, Site Inspection Report for 
Munitions Response Program Sites UXO1, 
UXO2, UXO6, AOC1 and AOC2, 2011. 

ChaduxTt.  
Digital geophysical mapping, detector-
aided visual surveys, soil, sediment and 
surface water sampling.  
Data collected 2009-2010.  

Guide scope of remedial 
investigation and 
feasibility study. Input 
data to MEC Hazard 
Assessment, BHHRA 
and SLERA  

No limitations to validated data 

Background 
Concentrations 

NAVFAC SW - Technical Memorandum, 
Stationwide Background Study, Final, Naval 
Weapons Station Seal Beach, Seal Beach, 
California. 1995 Prepared with Jacobs 
Engineering Group, Inc. 
NAVFAC SW, Technical Memorandum, 
Stationwide Background Study Phase II, 
Final, Naval Weapons Station Seal Beach, 
Seal Beach, California, March 14, 1997. 
Prepared with Jacobs Engineering Group, 
Inc.  

NAVFAC SW/Jacobs Engineering 
Soil sampling at background locations. 
Data collected in 1995 and 1997 

Input data to BHHRA and 
SLERA 

No limitations to validated data 
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SAP Worksheet #14: Summary of Project Tasks 
This worksheet provides a summary of project tasks for soil, sediment, and surface water 
sampling at MRP Sites UXO1, UXO6, and AOC2. The purposes of the MC investigation are the 
following:  

• Characterize the nature and extent of chemical constituents in soil, sediment, and surface 
water. 

• Evaluate risks to human health by conducting a BHHRA.  

• Evaluate risks to ecological receptors by conducting a SLERA.  

The project tasks associated with the MEC/MPPEH field investigation of the RI include:  

• Site preparation, including land surveying. 

• Vegetation reduction, as needed.  

• Detector-aided visual surface clearance, to be performed by UXO personnel in the DGM 
survey areas. Non-munitions related debris that is 2 by 2 inches (5 by 5 centimeters) in size 
or greater that protrudes, or is visible from the top of soil or sediment (for MRP UXO1 POLB 
Mitigation Pond), will be removed. Recovered MEC/MPPEH will be identified, classified, 
reported, and disposed in accordance with the ESS. 

• Conducting DGM with 100 percent effective coverage at MRP Site UXO1 and AOC2 across 
areas that are thought most likely to be where munitions may have been discarded during 
historical operations. For MRP Site UXO6, DGM will be conducted with 100 percent 
coverage at 26 100- by 100-foot grid cells, as a statistically representative area for the rest of 
the 180-acre MRP site.  

• Intrusive investigation of a statistically representative number of discrete subsurface 
geophysical anomalies identified during DGM surveys.  

• Management and destruction of all identified MEC/MPPEH and certification, verification, 
demilitarization, and disposal of all recovered material documented as safe and related 
debris. 

The project tasks associated with the MC investigation are as follows: 

• Site preparation activities.  

• Collection of soil, sediment and surface water samples after completion of the MEC 
investigation, including following intrusive investigation of DGM anomalies. 

• Collection of up to five surface (0 to 0.5 foot bgs) soil samples from areas in which open 
detonation destruction of MEC was conducted to assess potential soil impacts from the 
release of MC.  

• Equipment decontamination. 

• Management of IDW. 

• Data review, data validation, and data management. 
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• RI report (includes the results of the MEC/MPPEH investigation, results of the MC 
investigation, and findings of the BHHRA and SLERA). 

Sampling activities will take place after the MEC portions of the RI, including intrusive 
investigation of DGM anomalies and removal/destruction of any MEC or MPPEH, are 
complete. However, because of potential hazards associated with undetected MEC, all 
personnel conducting sampling activities will be escorted by UXO-trained personnel. Prior to 
sampling, each sample location will be investigated for metal anomalies. Sampling will only be 
conducted following the approval of the UXO escort.  

More information about other RI-related project tasks, including site preparation, biological 
avoidance, surveying, MEC investigation, data management, data evaluation, and reporting 
activities are described in the RI Work Plan and detailed in supporting appendices. 

The project tasks associated with MC investigation are described in the following subsections.  

Site Preparation Activities 
Several pre-field activities will be performed prior to collection of samples for MC analyses. 
These include coordinating site access, obtaining required permits, procuring subcontractors 
and materials, training personnel in biological avoidance and minimization, and ensuring that 
field personnel are familiar with the sampling objectives and health and safety considerations.  

All work will be coordinated with the NAVFAC Southwest RPM. Site access will be 
coordinated with the NAVFAC Southwest RPM and the appropriate facility personnel. Vehicle 
access routes to the three MPR sites to be investigated under this RI and proposed sampling 
locations will be determined before any MC investigation-related field activity begins. Any 
required clearances and permits, including utility location clearances, will be obtained in 
advance. All proposed sample locations will be marked in the field by a California-registered 
professional land surveyor (PLS) using global positioning system (GPS) and cleared for MEC by 
a trained UXO technician. Procedures for MEC clearance are detailed in the MEC QAPP 
(Appendix A of the RI Work Plan).  

The planned field activities will be conducted adjacent to or within areas that could be habitat 
for four federally listed species and one candidate species, the mountain plover, known to occur 
at NAVWPNSTA Seal Beach. The four federally listed species include three federally 
endangered species (i.e., the light-footed clapper rail, California least tern, and green sea turtle) 
and one federally threatened species, western snowy plover. The light-footed clapper rail 
(federally endangered species) and western snowy plover (federally threatened species) are 
potentially present year-round at NAVWPNSTA Seal Beach. The California least tern (federally 
endangered species) is a migrant that is present during the spring and summer for breeding, 
and the mountain plover (federal candidate for listing) is a migrant present in the winter.  

The specific measures established for MRP Sites UXO1, UXO6, and AOC2 to minimize or 
eliminate potential impacts to these species are included in the Biological Avoidance Plan 
(Appendix D of the RI Work Plan). A project personnel biological resource training program 
will be attended by all project personnel prior to any project activity. The training shall include 
a brief review of state and federal listed species and other sensitive species/resources that may 
exist in the investigation area. The training will include the life history of each species, field 
identification, habitat requirements, locations of sensitive biological resources, limits of the 
investigation area, and the legal status and Endangered Species Act protection of each species.  
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Before field activities start, the KCH field team will conduct a health and safety meeting to 
review the scope of work, identify site-specific hazards, discuss mitigation measures to address 
hazards, and review the APP/SSHP and this MC SAP and sign the MC SAP Project Personnel 
Sign-off Sheet (Worksheet #4). An explosives hazard briefing will also be included during the 
health and safety meeting. Additional health and safety briefings will be conducted at the 
beginning of each workday and on an as-needed basis.  

Utility Location 
The locations of underground utilities in MRP Sites UXO1, UXO6, and AOC2 will be identified 
and flagged prior to the performance of any intrusive activity, including investigation of 
subsurface anomalies and collection of samples. A NAVWPNSTA Seal Beach dig permit for 
intrusive activities, will be submitted to the NAVWPNSTA Seal Beach public works department 
and NAVFAC Southwest no less than 7 days prior to initiating fieldwork. Known underground 
utilities will be clearly marked using a system of pin flags on the ground.  

Location Surveying 
Temporary benchmarks in the project coordinate system will be established by the PLS outside 
of the geophysical survey area at each MRP Site prior to the start of the MEC investigation. The 
coordinates and elevations of these benchmarks will be provided to field personnel prior to 
mobilization for the MEC portion of the RI. The RI will use the same survey datum as that used 
for the SI (ChaduxTt, 2011), which is California State Plane, North American Datum 1983, 
Zone VI (Federal Information Processing Standards 0406) in United States survey feet.  

All sample locations will be surveyed by either a PLS, licensed by the State of California, or by 
using a handheld GPS device. The sample locations will be surveyed to a precision of plus or 
minus (±) 0.1 foot (0.03 meter) horizontally. 

Field Documentation 
Field notes will be kept in bound, weatherproof logbooks. Daily notes will be taken with 
waterproof, non-erasable ink. Field staff completing separate tasks will keep separate logbooks, 
as necessary, according to the following protocol: 

• Company name, address, author, activity, location, project name, TOM, and emergency 
contact information will be included on the inside cover of the logbook. 

• All lines of all pages will be used. Any line not used will be marked through with a line and 
initialed and dated. Pages not used will be marked through with a line, the author’s initials, 
the date, and the note “Intentionally Left Blank.” 

• If errors are made in the logbook, a single line will be crossed through the error and the 
correct information entered. All corrections will be initialed and dated by the personnel 
performing the correction.  

• Daily entries will be made chronologically and will be recorded directly in the field logbook 
during the work activity. 

• Each page of the logbook will have the date of the work and the note taker’s initials. 

• The final page of each day’s notes will include the note taker’s signature and the date. 

• Only information relevant to the project will be added to the logbook.  
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• Entries into the logbook will be as detailed and descriptive as possible so that a particular 
situation can be recalled without reliance on the collector’s memory. 

• Entries must be legible and complete.  

• The field notes will be copied and the copies sent to the TOM in a timely manner. 

The following general information will be recorded in the field logbooks: 

• The general scope of work to be performed each day 

• The weather conditions and any significant changes in the weather during the day 

• Summary of onsite tailgate health and safety meetings or other meetings  

• Level of personal protective equipment being used 

• Instrument calibration (if applicable) 

• A detailed, chronological account of activities each day 

• Complete names, arrival times, departure times, roles, and affiliations of all personnel who 
enter the sites; acronyms may be used after they are established in the logbook 

• Communications (visitors, phone, subcontractors, field staff) that may affect performance of 
the project 

• Deviations from the MC SAP and the reason deviations required 

• Health and safety incidents 

• Quantities of consumable equipment used, if they are to be billed to the project 

• Problems encountered during the fieldwork and the corrective actions taken to address 
these problems 

• Any conditions that may adversely affect the work or data obtained  

• Sample dates, times, and identifications (IDs) 

Sampling Activities 
Soil Sampling (MRP Sites UXO1, UXO6, and AOC2)  
The locations of soil samples will be determined in the field based on the finding of 
MEC/MPPEH, munitions debris, the results of the geophysical surveys, and field observations 
of potential soil impacts during intrusive investigations for MEC. Therefore, sample locations 
are currently not known. Following MEC investigation activities, all proposed sample locations 
will be marked in the field by a California-registered PLS and cleared by a trained UXO 
technician. The UXO technician will be present during all sampling activities.  

Depending on the depth and extent of observed or potential impact, samples to identify and 
characterize potential releases may be collected from the surface (0 to 0.5 foot bgs), near-surface 
(0.5 to 1.0 foot bgs), and subsurface (greater than 1 foot bgs) intervals. Samples to evaluate the 
vertical extent of potential releases will also be collected from visually unimpacted soil 
approximately 0.5 foot beneath the impacted interval.  
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For planning purposes, the following qualities of soil samples have been assumed based on 
each MRP site history and the results of previous investigations: 

• MRP Site UXO1 - 100 soil samples  

• MRP Site UXO6 – three soil samples from each of the 26 randomly selected 100-foot by 100-
foot grids to be investigated for MEC/MPPEH  

• MRP Site AOC2 – six soil samples 

The actual total number of samples from each MRP site will vary based on the finding of 
MEC/MPPEH and the number of sample depth intervals required to characterize each 
potentially impacted location. In addition, up to five surface (0 to 0.5 foot bgs) soil samples will 
be collected from each area in which open detonation destruction of MEC was conducted to 
assess potential soil impacts from the release of MC.  

Soil sampling will be conducted at each proposed soil sample location as follows: 

• Decontaminate equipment using the procedures summarized in the Decontamination 
section below and KCH SOP 11, Decontamination of Personnel and Equipment.  

• Document UXO avoidance procedures and decision to proceed with sample collection in the 
field logbook. 

• Record sample identification number and location information in the field logbook.  

• Determine appropriate sample intervals for location based on depth and extent of observed 
or potential impact recorded during intrusive MEC/MPPEH investigation.  

• A shovel or trowel will be used to remove soil to a point just above the interval to be 
sampled. A decontaminated sampling tool (stainless steel trowel, hand auger, or drive 
sampler) will be used to collect the sample when the desired sampling depth has been 
reached.  

• Place soil from designated interval in a decontaminated stainless steel bowl and mix with a 
stainless steel spoon to homogenize (disposable equipment may also be used). Remove 
pieces of debris, organic matter, and gravel by hand. 

• Transfer homogenized soil to sample containers. Matrix spike (MS)/matrix spike duplicate 
(MSD) samples will also be collected from the homogenized sample. If sample volume 
requirements are not met by a single sample collection, additional sample volume will be 
obtained by collecting a sample from immediately adjacent to the original sample location 
and homogenizing it with the original sample before placing into sample containers. 

• Record visual description of soil recovered from the sample location, including approximate 
depth, ASTM International (ASTM) D2588 soil name, color, moisture content, relative 
density, and soil structure in field logbook.  

• Backfill hole. 
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Marine Sediment Sampling (MRP Site UXO1 POLB Mitigation Pond)  
The locations of marine sediment samples will be determined in the field based on the finding 
of MEC/MPPEH, munitions debris, the results of the geophysical surveys, and field 
observations of potential sediment impacts during intrusive investigations for MEC at the POLB 
Mitigation Pond. All proposed sample locations will be marked in the field by a California-
registered PLS and cleared by a trained UXO technician. The UXO technician will be present 
during all sampling activities. 

Due to the history of munitions disposal prior to construction of the POLB Mitigation Pond, the 
depth of the pond, and the behavior of potentially exposed ecological receptors (benthic and 
epi-benthic organisms), all sediment samples are expected to be collected from surface (0 to 
0.5 foot bgs) or near-surface (0.5 to 1.0 foot bgs) sediment. For planning purposes, 20 sediment 
samples have been assumed based on MRP site history and the results of previous 
investigations. However, the actual total number of samples will vary, based on the finding of 
MEC/MPPEH in the POLB Mitigation Pond.  

Sediment sampling will be conducted at each proposed sediment sample location as follows: 

• Decontaminate equipment using the procedures described in Decontamination below and 
KCH SOP 11, Decontamination of Personnel and Equipment.  

• Document UXO avoidance procedures and decision to proceed with sample collection in the 
field logbook. 

• Record sample identification number and location information in the field logbook.  

• Determine appropriate sample intervals for location based on depth and extent of observed 
or potential impact recorded during intrusive MEC investigation.  

• Sediment sampling in areas of the POLB Mitigation Pond that are sufficiently shallow will 
be obtained by wading into the pond to the desired sample location. A small support 
watercraft will be used to access deeper sample locations.  

• A stainless steel scoop or spoon, a thin-walled tube auger, or a coring device will be used to 
collect the samples.  

• Excess water will be decanted from the sampling devices prior to transfer to sample 
containers or mixing bowls and care will be taken not to lose fine particle size material 
during removal of water.  

• Place sediment from designated interval in a decontaminated stainless steel bowl and mix 
with a decontaminated stainless steel spoon to homogenize (disposable equipment may also 
be used). Remove pieces of debris, organic matter, and gravel by hand. 

• Transfer homogenized sediment to sample containers. The MS/MSD samples will also be 
collected from the homogenized sample. If sample volume requirements are not met by a 
single sample collection, additional sample volume will be obtained by collecting a sample 
from immediately adjacent to the original sample location and homogenizing it with the 
original sample before placing into sample containers. 
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• Record visual description of sediment recovered from the sample location, including 
approximate depth, ASTM D2588 soil name, color, moisture content, relative density, and 
soil structure in field logbook.  

Marine Surface Water Sampling (MRP Site UXO1 POLB Mitigation Pond)  
The need for surface water samples to characterize potential MC in the POLB Mitigation Pond 
will be determined based on the finding of MEC and MPPEH in the permanently inundated 
portion of the pond. The pond is connected to Anaheim Bay through a series of channels and is 
tidally influenced. Approximately 10 surface water samples representing both high- and low-
tide conditions at five geographically distributed locations within the pond will be collected 
(five high tide and five low tide) and six samples will be collected from background locations 
(three high tide and three low tide).  

Surface water sampling will be conducted at each proposed surface water sample location as 
follows: 

• Decontaminate equipment using the procedures described in Decontamination of Personnel 
and Equipment section below.  

• Document UXO avoidance procedures and decision to proceed with sample collection in the 
field logbook. 

• Record sample identification number and location information in the field logbook.  

• Record tidal elevation for sample date and time. 

• Surface water sampling in areas of the POLB Mitigation Pond that are sufficiently shallow 
will be obtained by wading into the pond to the desired sample location. A small support 
watercraft will be used to access deeper sample locations. Care will be taken during wading 
or sampling from the shoreline to avoid re-suspension of bottom sediments that could bias 
the sample.  

• Surface water samples will be collected by direct dipping using the sample container or a 
scoop.  

• Field duplicate surface water samples will be collected in the same manner as the primary 
sample.  

• Samples to be analyzed for dissolved metals and perchlorate will be filtered in the field 
using in-line 0.45 micron syringe filters (metals) and 0.2 micron syringe filters (perchlorate) 
prior to placement in preserved (nitric acid for metals) and unpreserved (perchlorate) 
sample containers as required by the analytical methodology. 

• Record visual description of the sample, including approximate depth, color, presence of 
suspended sediment, and odor in field logbook.  

Decontamination  
All nondedicated sampling equipment will be decontaminated between sampling locations 
using the following three-step process: 

1. Rinse with tap water and Liquinox (or equivalent) solution. 
2. Rinse with tap water. 
3. Rinse with distilled water. 
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Equipment decontamination will follow the procedures summarized in the Decontamination 
section below and KCH SOP 11, Decontamination of Personnel and Equipment. 

Decontamination water will be transferred to United States Department of Transportation 
(DOT)-approved 55-gallon drums. The drums will be sealed, labeled, and stored in a secured 
location designated by the Navy RPM. 

Equipment Rinsate Blanks  
One equipment blank sample will be collected each day to verify the effectiveness of 
decontamination procedures. Equipment rinsate blank samples will be collected from 
decontaminated equipment that was used to collect the samples. This includes sampling 
trowels, stainless steel trays or bowls, homogenization spoons, and dippers. The equipment 
blank sample will consist of ASTM Type II deionized water poured on the decontaminated 
sampling equipment and collected in method-specific containers for analysis of perchlorate, 
explosives, and total metals (including tin, strontium, and mercury). The water will be collected 
into a disposable aluminum tray and transferred via a funnel to the appropriate sample bottles, 
and analyzed for the same analytical parameters as the associated samples. When complete, the 
funnel used for transferring the equipment blank to the sample bottles will also be 
decontaminated according to procedures discussed above. Unless the source or inventory lot 
changes, one source water blank of the de-ionized water used for equipment blanks will also be 
submitted for laboratory analysis. Equipment blanks will be handled, transported, and 
analyzed in the same manner as the soil, sediment, and surface water samples acquired that 
day, including running deionized water through syringe filters 

Management of Investigation-Derived Waste  
IDW will be managed consistent with the IDW management plan included in Appendix F of the 
RI Work Plan. IDW generated during sampling activities will include the following: 

• Soil/Sediment IDW. Soil/sediment IDW will include cuttings from the equipment used to 
collect samples. To the extent possible, cuttings will be placed back into the hole. Any excess 
soil/sediment will be stored in DOT-approved drums that will be labeled, managed, and 
stored according to the requirements of the EPP and Investigation-Derived Waste 
Management Plan (IDWMP) included as Appendix F of the RI Work Plan. If soil/sediment 
IDW is collected in drums, at least one sample of drummed material will be analyzed for 
metals, perchlorate, and explosives to profile the IDW for disposal. If none of the samples 
collected during the sampling tasks are deemed hazardous, then the drummed 
soil/sediment may be considered nonhazardous, and no additional analyses are warranted. 
Disposal criteria are outlined in Section 2.0 of the IDWMP.  

• Liquid IDW: Liquid IDW will include wastewater generated during decontamination of 
field sampling equipment. Liquid IDW will be stored in labeled, DOT-approved drums. 
Waste characterization samples will be collected for the purpose of profiling the wastewater 
for disposal. IDW rinse water samples will be analyzed for the following constituents of 
potential concern: explosives, perchlorate, total metals (including mercury, tin, and 
strontium) and explosives. Disposal criteria are outlined in Section 2.0 of the IDWMP 
(Appendix F of the RI Work Plan). 
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• Other Solid Waste: Other solid waste generated during sampling activities will include 
personal protective equipment and miscellaneous trash. This waste will be disposed of as 
non-regulated solid waste. 

All IDW drums generated during sampling activities at MRP Sites UXO1, UXO6, and AOC2 
will be stored at an onsite location identified by the KCH field crew and approved by the Navy 
RPM.  

Sample Packaging and Shipment 
Soil, sediment, and surface water samples will be packaged, stored and preserved on ice in a 
cooler. One temperature water blank will be included with each cooler. The samples will be 
shipped to the analytical laboratory via overnight air freight (Federal Express [FedEx]) or via 
laboratory-supplied courier.  

Laboratory Sample Preparation and Analysis 
The soil samples collected during the MC investigation will be submitted for offsite analysis to a 
DoD and State of California ELAP laboratory for the following analyses: 

• Metals including strontium, tin, and mercury (USEPA SW Method 6020/7471A)  
• Hexavalent chromium (USEPA Method 7199) 
• Explosives (USEPA Method 8330A) 
• Perchlorate (USEPA Method 6850) 

Marine sediment samples collected during the MC investigation will be submitted for offsite 
analysis to a DoD and State of California ELAP laboratory for the following analyses: 

• Metals including strontium, tin, and mercury (USEPA Method 6020/7471A)  
• Explosives (USEPA Method 8330A) 
• Perchlorate (USEPA Method 6850) 
• TOC (Walkley-Black Method) 

Marine surface water samples collected during the MC investigation will be submitted for 
offsite analysis to a DoD ELAP laboratory for the following analyses: 

• Total and dissolved metals including strontium, tin, and mercury (USEPA Method 
6020/7470A)  

• Explosives (USEPA Method 8330A) 

• Perchlorate (USEPA Method 6850) 

Data Validation and Evaluation  
Data validation will be conducted by an independent third-party data validation subcontractor 
consistent with NAVFAC Southwest Environmental Work Instruction (EWI) #1, Data Validation 
Guidelines for Chemical Analysis of Environmental Samples NAVFAC SW, 2001); National Functional 
Guidelines for Inorganic Superfund Data Review (USEPA, 2010); and National Functional Guidelines 
for Superfund Organic Data Review (USEPA, 2008b). Of the analytical data, 100 percent will be 
validated by a third-party data validation subcontractor, with 10 percent full (Level IV) 
validation and 90 percent standard (Level III) validation.  
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Full (Level IV) data validation follows the USEPA protocols and Contract Laboratory Program 
(CLP) criteria set forth in the national functional guidelines for organic and inorganic data 
review (USEPA, 2008b; USEPA, 2010). These guidelines apply to analytical data packages that 
include the raw data (for example, spectra and chromatograms) and backup documentation for 
calibration standards, analysis run logs, laboratory control samples (LCS), dilution factors, and 
other types of information. This additional information is used in the Level IV data validation 
process for checking calculations of quantified analytical data. Calculations are checked for QC 
samples (for example, MS/MSD sample and LCS/ laboratory control sample duplicate [LCSD] 
data) and routine field samples (including source and equipment rinsate blanks). To ensure that 
the reporting limits and data values are appropriate, an evaluation is made of instrument 
performance, method of calibration, and the original data for calibration standards. 

Under the Level III data validation effort, the quantified values for primary and QC samples are 
generally assumed to be correctly reported by the laboratory. Data quality is assessed by 
comparing the method performance and QC data (as summarized in the preceding paragraph) 
to the appropriate criteria (or limits) as specified in this SAP, by CLP requirements, or by 
method-specific requirements (for example, CLP SW-846). If calculations for quantitation are 
verified, it is done on a limited basis and may require raw data in addition to the standard data 
forms normally present in a full data package deliverable. 

Data Management 
Field and laboratory data associated with this MC SAP will be managed consistent with the 
data management plan included in Appendix J of the RI Work Plan. Data management will 
begin upon collection of field measurements, which will be recorded in site-specific field 
logbooks and retained in the project files, and continue through the final submittal of the 
analytical data that are checked for accuracy through the validation process. Throughout the 
data life-cycle, the project team and project subcontractors (for example, laboratory and data 
validation) will be responsible for performing data verification to ensure that the data are 
complete, correct, and compliant with project objectives and contractual requirements.  

Analytical data will be provided by the analytical laboratory in the hard-copy and electronic 
KCH-required formats. If the electronic data have successfully passed the data checker, the 
laboratory will provide the analytical data in the contractually required EDD format, which will 
then be loaded to the KCH data management system for further verification and validation. The 
data validation subcontractor will be responsible for incorporating data validation qualifiers 
and reason codes, as applicable, to the EDDs that are submitted with the final data validation 
reports. The electronic validated data will be uploaded to the KCH data management system 
for final verification and QC. The data will not be released to the project team or Navy until the 
data are final with data validation qualifiers applied. Once the data are deemed final and 
complete, the data will be prepared in the required EDD format and uploaded to NIRIS, 
consistent with NAVFAC Southwest’s EWI #6, Environmental Data Management and Required 
Electronic Delivery Standards (2005b). 
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Remedial Investigation Report 
The results of the MC investigation will be evaluated and presented in the RI Report for MRP 
Sites UXO1, UXO6, and AOC2. The contents of the RI Report are described in Section 5.6 of the 
RI Work Plan. The RI Report will be prepared in preliminary draft, draft, and final versions. The 
reports will include text, tables, graphics, and appendices. The draft document will include the 
KCH response to the Navy’s comments. The final document will include the Navy’s responses 
to the regulatory agency and stakeholders comments. The project team will review, discuss, and 
resolve concerns before finalizing the document. 
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SAP Worksheet #15a: Reference Limits and Evaluation Tables 
Matrix: Soil  
Analytical Group: Explosives – USEPA Method 8330A 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goal 

(mg/kg) 

Laboratory-Specific Limits 

LOQ (mg/kg) LOD (mg/kg) 
DL 

(mg/kg) 

1,3,5-Trinitrobenzene 99-35-4 40 ORNL Invertebrates 0.50 0.50 0.20 0.079 

1,3-Dinitrobenzene 99-65-0 6.2 USEPA Residential RSL 0.45 0.45 0.20 0.063 

2,4,6-Trinitrotoluene 118-96-7 21 USEPA Residential RSL 0.50 0.50 0.20 0.083 

2,4-Dinitrotoluene 121-14-2 1.7 USEPA Residential RSL 0.50 0.50 0.20 0.083 

2,6-Dinitrotoluene 606-20-2 0.36b USEPA Residential RSL 0.50 0.50 0.20 0.083 

2-Amino-4,6-dinitrotoluene 35572-78-2 80 Talmage Plant 0.50 0.50 0.20 0.075 

4-Amino-2,6-dinitrotoluene 19406-51-0 150 USEPA Residential RSL 0.50 0.50 0.20 0.075 

RDX 121-82-4 6.0 USEPA Residential RSL 0.50 0.50 0.20 0.080 

3-Nitrotoluene 99-08-1 6.2 USEPA Residential RSL 0.50 0.50 0.20 0.071 

Nitrobenzene 98-95-3 5.1 USEPA Residential RSL 0.50 0.50 0.20 0.075 

2-Nitrotoluene 88-72-2 3.2 USEPA Residential RSL 0.50 0.50 0.20 0.066 

4-Nitrotoluene 99-99-0 33 USEPA Residential RSL 0.50 0.50 0.20 0.080 
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SAP Worksheet #15a: Reference Limits and Evaluation Tables 
Matrix: Soil  
Analytical Group: Explosives – USEPA Method 8330A 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goal 

(mg/kg) 

Laboratory-Specific Limits 

LOQ (mg/kg) LOD (mg/kg) 
DL 

(mg/kg) 

HMX 2691-41-0 3,800 USEPA Residential RSL 0.50 0.50 0.20 0.080 

Tetryl 479-45-8 120 USEPA Residential RSL 0.50 0.50 0.20 0.091 

Notes: 
a The PAL is the more conservative value between the USEPA Residential RSL (USEPA, 2014), the ORNL toxicity (ORNL, 1997a; ORNL, 1997b) and Talmage (Talmage, et al., 
1999) toxicity benchmarks.  
b The LOQ does not meet the PAL; however, the LOD and DL are sufficient to meet the PAL. 
mg/kg = milligram per kilogram 
CAS = Chemical Abstracts Service 
DL = detection limit 
HMX = high-melting explosive (i.e., octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) 
LOD = limit of detection 
LOQ = limit of quantitation 
QL = quantitation limit 
ORNL = Oak Ridge National Laboratory 
PAL = project action limit 
RDX = research department explosive (i.e., hexahydro-1,3,5-trinitro-1,3,5-triazine) 
Tetryl = trinitrophenylmethylnitramine 
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SAP Worksheet #15b: Reference Limits and Evaluation Tables 
Matrix: Soil  
Analytical Group: Metals – USEPA Method 6020/7471A 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goal 

(mg/kg) 

Laboratory-Specific Limits 

LOQ 
(mg/kg) 

LOD 
(mg/kg) 

DL 
(mg/kg) 

Aluminum 7429-90-5 77,000 USEPA Residential RSL 5.0 5.0 4.0 3.2 

Antimony 7440-36-0 0.27 USEPA Eco-SSL Mammals 0.2 0.2 0.2 0.1 

Arsenic 7440-38-2 0.062b Cal-modified 2004 PRG (per 
DTSC note 3) 

0.5 0.5 0.3 0.08 

Barium 7440-39-3 330 USEPA Eco-SSL 
Invertebrates 

0.1 0.1 0.08 0.04 

Beryllium 7440-41-7 15.2 RSL Calculator RBC (per 
DTSC note 3) 

1.0 1.0 0.3 0.07 

Cadmium 7440-43-9 0.36 USEPA Eco-SSL Mammals 0.1 0.1 0.08 0.04 

Calcium 7440-70-2 N/A N/A 20 20 15 8.76 

Chromium, Total 7440-47-3 26 USEPA Eco-SSL Birds 0.5 0.5 0.2 0.035 

Cobalt 7440-48-4 13 USEPA Eco-SSL Plants 0.1 0.1 0.08 0.02 

Copper 7440-50-8 28 USEPA Eco-SSL Birds 0.1 0.1 0.08 0.04 

Iron 7439-89-6 55,000 USEPA Residential RSL 10 10 8.0 6.1 

Lead 7439-92-1 11 USEPA Eco-SSL Birds 0.1 0.1 0.05 0.02 

Magnesium 7439-95-4 N/A N/A 10 10 5.0 1.9 

Manganese 7439-96-5 220 USEPA Eco-SSL Plants 0.1 0.1 0.1 0.05 

Mercury 7439-97-6 0.1 ORNL Invertebrates 0.1 0.1 0.04 0.02 

Molybdenum 7439-98-7 390 USEPA Residential RSL 0.5 0.5 0.3 0.09 

Nickel 7440-02-0 38 USEPA Eco-SSL Plants 0.5 0.5 0.4 0.16 

Potassium 7440-09-7 N/A N/A 50 50 40 20 
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SAP Worksheet #15b: Reference Limits and Evaluation Tables 
Matrix: Soil  
Analytical Group: Metals – USEPA Method 6020/7471A 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goal 

(mg/kg) 

Laboratory-Specific Limits 

LOQ 
(mg/kg) 

LOD 
(mg/kg) 

DL 
(mg/kg) 

Selenium 7782-49-2 0.52c USEPA Eco-SSL Plants 1.0 1.0 0.4 0.1 

Silver 7440-22-4 4.2 USEPA Eco-SSL Birds 0.2 0.2 0.1 0.03 

Sodium 7440-23-5 N/A N/A 100 100 50 25.7 

Strontium 7440-24-6 47,000 USEPA Residential RSL 0.2 0.2 0.1 0.05 

Thallium 7440-28-0 0.78 USEPA Residential RSL 0.2 0.2 0.2 0.1 

Tin 7440-31-5 47,000 USEPA Residential RSL 1.0 1.0 0.6 0.4 

Vanadium 7440-62-2 7.8 USEPA Eco-SSL Birds 0.5 0.5 0.4 0.3 

Zinc 7440-66-6 46 USEPA Eco-SSL Birds 20 20 15 12.7 

Notes: 
a The PAL is the more conservative value between the USEPA Residential RSL (USEPA, 2014), DTSC Note 3 values (DTSC, 2014), and USEPA Eco-SSLs (USEPA, 2008b). 
b The LOQ, LOD, and DL do not meet the PAL; however, the limits will be the lowest achievable using the best available technology by the laboratory’s DoD ELAP accredited 
methods. The laboratory will report to the lowest reporting limit (DL), but will be qualified as an estimated value (“J” flagged). There is a level of uncertainty between the DL and the 
PAL, but data evaluation will be based on reported concentrations above the DL. 
c The LOQ does not meet the PAL; however, the LOD and DL are sufficient to meet the PAL. 
ECO-SSL = Ecological soil screening level 
PRG = preliminary remediation goal 
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SAP Worksheet #15c: Reference Limits and Evaluation Tables 
Matrix: Soil  
Analytical Group: Hexavalent Chromium – USEPA Method 7199 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goal 

(mg/kg) 

Laboratory-Specific Limits 

LOQ 
(mg/kg) 

LOD 
(mg/kg) 

DL 
(mg/kg) 

Hexavalent Chromium  18540-29-9 0.3b USEPA Residential 
RSL 

0.6 0.6 0.4 0.3 

Notes: 
a The PAL is the USEPA Residential RSL (USEPA, 2014); no relevant ecological benchmarks are available. 
b The LOQ and LOD do not meet the PAL; however, the DL is sufficient to meet the PAL. The laboratory will report to the lowest reporting limit (DL), but the value will be qualified as 
estimated (“J” flagged). 
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SAP Worksheet #15d: Reference Limits and Evaluation Tables 
Matrix: Soil  
Analytical Group: Perchlorate – USEPA Method 6850 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goal 

(mg/kg) 

Laboratory-Specific Limits 

LOQ 
(mg/kg) 

LOD 
(mg/kg) 

DL 
(mg/kg) 

Perchlorate 14797-73-0 55 USEPA Residential 
RSL 

0.006 0.006 0.004 0.002 

Notes: 
a The PAL is the USEPA Residential RSL (USEPA, 2014), no relevant ecological benchmarks are available. 
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SAP Worksheet #15e: Reference Limits and Evaluation Tables 
Matrix: Marine Sediment  
Analytical Group: Explosives – USEPA Method 8330A 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goal 

(mg/kg) 

Laboratory-Specific Limits 

LOQ 
(mg/kg) 

LOD 
(mg/kg) 

DL 
(mg/kg) 

1,3,5-Trinitrobenzene 99-35-4 1,600 Pascoe 0.50 0.50 0.20 0.079 

1,3-Dinitrobenzene 99-65-0 6.2 USEPA Residential RSL 0.45 0.45 0.20 0.063 

2,4,6-Trinitrotoluene 118-96-7 21 USEPA Residential RSL 0.50 0.50 0.20 0.083 

2,4-Dinitrotoluene 121-14-2 1.7 USEPA Residential RSL 0.50 0.50 0.20 0.083 

2,6-Dinitrotoluene 606-20-2 0.36b USEPA Residential RSL 0.50 0.50 0.20 0.083 

2-Amino-4,6-dinitrotoluene 35572-78-2 150 USEPA Residential RSL 0.50 0.50 0.20 0.075 

4-Amino-2,6-dinitrotoluene 19406-51-0 150 USEPA Residential RSL 0.50 0.50 0.20 0.075 

RDX 121-82-4 6.0 USEPA Residential RSL 0.50 0.50 0.20 0.080 

3-Nitrotoluene 99-08-1 0.62 USEPA Residential RSL 0.50 0.50 0.20 0.071 

Nitrobenzene 98-95-3 5.1 USEPA Residential RSL 0.50 0.50 0.20 0.075 

2-Nitrotoluene 88-72-2 3.2 USEPA Residential RSL 0.50 0.50 0.20 0.066 

4-Nitrotoluene 99-99-0 33 USEPA Residential RSL 0.50 0.50 0.20 0.080 

HMX 2691-41-0 3,800 USEPA Residential RSL 0.50 0.50 0.20 0.080 

Tetryl 479-45-8 120 USEPA Residential RSL 0.50 0.50 0.20 0.091 

Notes: 
a The PAL is the more conservative value between the USEPA Residential RSL (USEPA, 2014) and ecological benchmarks listed in Pascoe et. al., 2010. 
b The LOQ does not meet the PAL; however, the LOD and DL are sufficient to meet the PAL. 
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SAP Worksheet #15f: Reference Limits and Evaluation Tables 

Matrix: Marine Sediment  
Analytical Group: Metals – USEPA Method 6020/7471A 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goala 

(mg/kg) 

Laboratory-Specific Limits 

LOQ 
(mg/kg) 

LOD 
 (mg/kg) 

DL 
(mg/kg) 

Aluminum 7429-90-5 18,000 AET – Neanthus 5.0 5.0 4.0 3.2 

Antimony 7440-36-0 9.3 AET – Echinoderm larvae 0.2 0.2 0.2 0.1 

Arsenic 7440-38-2 0.062b Cal-modified 2004 PRG (per 
DTSC note 3) 

0.5 0.5 0.3 0.08 

Barium 7440-39-3 48 AET – Amphipod 0.1 0.1 0.08 0.04 

Beryllium 7440-41-7 15.2 RSL Calculator RBC (per DTSC 
note 3) 

1.0 1.0 0.3 0.07 

Cadmium 7440-43-9 4.58 RSL Calculator RBC (per DTSC 
note 3) 

0.1 0.1 0.08 0.04 

Calcium 7440-70-2 N/A N/A 20 20 15 8.76 

Chromium, Total 7440-47-3 370 ERM 0.5 0.5 0.2 0.035 

Cobalt 7440-48-4 10 AET- Neanthus 0.1 0.1 0.08 0.02 

Copper 7440-50-8 270 ERM 0.1 0.1 0.08 0.04 

Iron 7439-89-6 55,000 USEPA Residential RSL 10 10 8.0 6.1 

Lead 7439-92-1 218 ERM 0.1 0.1 0.05 0.02 

Magnesium 7439-95-4 N/A N/A 10 10 5.0 1.9 

Manganese 7439-96-5 260 AET - Neanthus 0.1 0.1 0.1 0.05 

Mercury 7439-97-6 0.71 ERM 0.1 0.1 0.04 0.02 

Molybdenum 7439-98-7 390 USEPA Residential RSL 0.5 0.5 0.3 0.09 

Nickel 7440-02-0 51.6 ERM 0.5 0.5 0.4 0.16 

Potassium 7440-09-7 N/A N/A 50 50 40 20 
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SAP Worksheet #15f: Reference Limits and Evaluation Tables 

Matrix: Marine Sediment  
Analytical Group: Metals – USEPA Method 6020/7471A 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goala 

(mg/kg) 

Laboratory-Specific Limits 

LOQ 
(mg/kg) 

LOD 
 (mg/kg) 

DL 
(mg/kg) 

Selenium 7782-49-2 1.0 AET – Amphipod 1.0 1.0 0.4 0.1 

Silver 7440-22-4 3.7 ERM 0.2 0.2 0.1 0.03 

Sodium 7440-23-5 N/A N/A 100 100 50 25.7 

Strontium 7440-24-6 47,000 USEPA Residential RSL 0.2 0.2 0.1 0.05 

Thallium 7440-28-0 0.78 USEPA Residential RSL 0.2 0.2 0.2 0.1 

Tin 7440-31-5 47,000 USEPA Residential RSL 1.0 1.0 0.6 0.4 

Vanadium 7440-62-2 57 AET - Neanthus 0.5 0.5 0.4 0.3 

Zinc 7440-66-6 410 ERM 20 20 15 12.7 

Notes: 
a The PAL is the more conservative value between the USEPA Residential RSL (USEPA, 2014), DTSC note 3 values (DTSC, 2014), and the AET and ERM (Buchman, 2008). 
b The LOQ, LOD, and DL do not meet the PAL; however, the limits will be the lowest achievable using the best available technology by the laboratory’s DoD ELAP accredited 
methods. The laboratory will report to the lowest reporting limit (DL), but will be qualified as an estimated value (“J” flagged). There is a level of uncertainty between the DL and the 
PAL, but data evaluation will be based on reported concentrations above the DL. 
AET = apparent effects threshold, as listed in NOAA SQuiRT (Buchman, 2008)  
ERM = effects range medium, as listed in NOAA SQuiRT (Buchman, 2008) 
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SAP Worksheet #15g: Reference Limits and Evaluation Tables 

Matrix: Marine Sediment 
Analytical Group: Perchlorate – USEPA Method 6850 

Analyte CAS No. 
PAL  

(mg/kg) PAL Referencea 
Project QL Goal 

(mg/kg) 

Laboratory-Specific Limits 

LOQ 
(mg/kg) 

LOD 
(mg/kg) 

DL 
(mg/kg) 

Perchlorate 14797-73-0 55 USEPA Residential RSL 0.006 0.006 0.004 0.002 

Notes: 
a The PAL is the USEPA Residential RSL (USEPA, 2014)—no relevant ecological benchmarks are available 
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SAP Worksheet #15h: Reference Limits and Evaluation Tables 
Matrix: Marine Sediment  
Analytical Group: Total Organic Carbon – Walkley-Black Method  

Analyte CAS No. 
PAL  

(mg/kg) PAL Reference 
Project QL Goal 

(mg/kg) 

Laboratory-Specific Limits 

LOQ 
(mg/kg) 

LOD 
(mg/kg) 

DL 
(mg/kg) 

Total Organic Carbon 7440-44-0 -- NA 200 200 150 100 
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SAP Worksheet #15i: Reference Limits and Evaluation Tables 
Matrix: Marine Surface Water  
Analytical Group: Explosives – USEPA Method 8330A 

Analyte CAS No. 
PAL  

(µg/L) PAL Referencea 
Project QL Goal 

(µg/L) 

Laboratory-Specific Limits 

LOQ 
(µg/L) 

LOD 
(µg/L) 

DL 
(µg/L) 

1,3,5-Trinitrobenzene 99-35-4 1,800 NOEC 1.0 1.0 0.30 0.13 

1,3-Dinitrobenzene 99-65-0 9,700 NOEC 1.0 1.0 0.30 0.13 

2,4,6-Trinitrotoluene 118-96-7 1,340 NOEC 1.0 1.0 0.30 0.13 

2,4-Dinitrotoluene 121-14-2 6,800 NOEC 1.0 1.0 0.30 0.13 

2,6-Dinitrotolueneb 606-20-2 9,800 NOEC 1.0 1.0 0.30 0.13 

2-Amino-4,6-dinitrotoluene 35572-78-2 N/A N/A 1.0 1.0 0.30 0.13 

4-Amino-2,6-dinitrotoluene 19406-51-0 N/A N/A 1.0 1.0 0.30 0.10 

RDX 121-82-4 47,000 NOEC 1.0 1.0 0.30 0.12 

3-Nitrotoluene 99-08-1 N/A N/A 1.0 1.0 0.30 0.13 

Nitrobenzene 98-95-3 N/A N/A 1.0 1.0 0.30 0.13 

2-Nitrotoluene 88-72-2 N/A N/A 1.0 1.0 0.30 0.13 

4-Nitrotoluene 99-99-0 N/A N/A 1.0 1.0 0.30 0.13 

HMX 2691-41-0 N/A N/A 1.0 1.0 0.30 0.12 

Tetryl 479-45-8 56 NOEC 1.0 1.0 0.30 0.13 

Notes: 
a The PAL is the No Observed Effects Concentration (NOEC) value taken from literature (Burton, 1993; Hovatter et al, 1987, Nipper et al, 2001, Talmage et al, 1999).  
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SAP Worksheet #15j: Reference Limits and Evaluation Tables 
Matrix: Marine Surface Water  
Analytical Group: Total and Dissolved Metals – USEPA Method 6020/7470A 

Analyte CAS No. 
PAL  

(µg/L) PAL Referencea 

Project QL 
Goal 
(µg/L) 

Laboratory-Specific Limits 
LOQ 

(µg/L) 
LOD 

(µg/L) 
DL 

(µg/L) 

Aluminum 7429-90-5 87 SWRCB-USEPA National Recommended WQ Criteria, 
4-day average, total (f) 

20 20 10 5.7 

Antimony 7440-36-0 1,600 SWRCB-USEPA National Recommended WQ Criteria, 
chronic toxicity information 

6.0 6.0 0.50 0.35 

Arsenic 7440-38-2 36 SWRCB-California Toxics Rule (USEPA), 4-day 
average (dissolved) 

5.0 5.0 1.0 0.31 

Barium 7440-39-3 1,000 SWRCB-USEPA National Recommended WQ Criteria, 
water and fish consumption. 

3.0 3.0 0.80 0.25 

Beryllium 7440-41-7 5.3 SWRCB-USEPA National Recommended WQ Criteria, 
chronic toxicity information 

1.0 1.0 0.20 0.08 

Cadmium 7440-43-9 9.3 SWRCB-California Toxics Rule (USEPA), 4-day 
average, dissolved 

1.0 1.0 0.10 0.10 

Calcium 7440-70-2 N/A N/A 200 200 150 150 

Chromium, Total 7440-47-3 1,030 SWRCB-USEPA National Recommended WQ Criteria, 
acute toxicity information/10 

10 10 1.5 0.45 

Cobalt 7440-48-4 50 SWRCB-WQ for Agriculture (Ayers & Westcot) 1.0 1.0 0.40 0.13 

Copper 7440-50-8 3.1 SWRCB-California Toxics Rule (USEPA), 4-day 
average, dissolved 

2.0 2.0 1.5 0.55 

Iron 7439-89-6 1,000 SWRCB-USEPA National Recommended WQ Criteria, 
4-day average 

40 40 30 13.6 

Lead 7439-92-1 8.1 SWRCB-California Toxics Rule (USEPA), 4-day 
average, dissolved 

3.0 3.0 0.40 0.19 

Magnesium 7439-95-4 N/A N/A 40 40 20 6.1 

Manganese 7439-96-5 100 SWRCB-USEPA National Recommended WQ Criteria, 
fish consumption 

3.5 3.5 0.80 0.30 

Mercury 7439-97-6 0.94 SWRCB-USEPA National Recommended WQ Criteria, 
4-day average, dissolved 

0.2 0.2 0.15 0.06 
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SAP Worksheet #15j: Reference Limits and Evaluation Tables 
Matrix: Marine Surface Water  
Analytical Group: Total and Dissolved Metals – USEPA Method 6020/7470A 

Analyte CAS No. 
PAL  

(µg/L) PAL Referencea 

Project QL 
Goal 
(µg/L) 

Laboratory-Specific Limits 
LOQ 

(µg/L) 
LOD 

(µg/L) 
DL 

(µg/L) 

Molybdenum 7439-98-7 10 SWRCB-Water Quality for Agriculture (Ayers & 
Westcot) 

2.0 2.0 0.30 0.12 

Nickel 7440-02-0 8.0 SWRCB-California Toxics Rule (USEPA), 4-day 
average, dissolved 

3.0 3.0 0.80 0.30 

Potassium 7440-09-7 N/A N/A 50 50 40 20 

Selenium 7782-49-2 71 SWRCB-California Toxics Rule (USEPA), 4-day 
average, dissolved 

5.0 5.0 2.0 0.50 

Silver 7440-22-4 1.9b SWRCB-California Toxics Rule (USEPA), 1-hour 
average, dissolved 

5.0 5.0 0.10 0.03 

Sodium 7440-23-5 N/A N/A 100 100 50 25.7 

Strontium 7440-24-6 N/A N/A 0.2 0.2 0.10 0.05 

Thallium 7440-28-0 213 SWRCB-USEPA National Recommended WQ Criteria, 
acute toxicity information/10 

1.0 1.0 0.20 0.10 

Tin 7440-31-5 N/A N/A 1.0 1.0 0.60 0.40 

Vanadium 7440-62-2 100 SWRCB-Water Quality for Agriculture (Ayers & 
Westcot) 

6.0 6.0 1.0 0.45 

Zinc 7440-66-6 81 SWRCB-USEPA National Recommended WQ Criteria, 
4-day average, dissolved 

20 20 15 12.7 

Notes: 
a The PAL is the water quality-based assessment threshold (SWRCB, 2014). 
b The LOQ does not meet the PAL; however, the LOD and DL are sufficient to meet the PAL.  
SWRCB = State Water Resources Control Board 
WQ = water quality 
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SAP Worksheet #15k: Reference Limits and Evaluation Tables 
Matrix: Marine Surface Water  
Analytical Group: Perchlorate – USEPA Method 6850 

Analyte CAS No. 
PAL  

(µg/L) PAL Referencea 
Project QL Goal 

(µg/L) 

Laboratory-Specific Limits 

LOQ 
(µg/L) 

LOD 
(µg/L) 

DL 
(µg/L) 

Perchlorate 14797-73-0 6.0 SWRCB-California 
Primary MCL 

0.60 0.60 0.40 0.20 

Notes: 
a The PAL is the water quality-based assessment threshold (SWRCB, 2014). 
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SAP Worksheet #16: Project Schedule/Timeline Table 

Activity 

Dates 

Deliverable Deliverable Due Date 
Anticipated Date of 

Initiation 
Anticipated Date of 

Completion 

Review of RI Work Plan with SAP April 2015 August 2015 Final RI Work Plan with SAP August 2015 

RI Field Work September 2015 February 2016 None February 2016 

Analytical Laboratory January 2016 March 2016 Data reports (hard copy and 
EDD) by SDG 

April 2016 

Analytical Data Verification and 
Validation 

April 2016 June 2016 100 percent reviewed analytical 
data validation reports (hard 
copy and validated EDD) 

July 2016 

RI Report for MRP Sites UXO1, 
UXO6, and AOC2 

March 2016 January 2017 Final RI Report January 2017 

Notes: 
SDG = sample delivery group  
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SAP Worksheet #17: Sampling Design and Rationale 
Soil, sediment, and surface water sampling will be conducted during the RI to assess the nature 
and extent of MC in the environmental media and to provide analytical data for the BHHRA 
and SLERA. Groundwater is not considered a pathway of concern at MRP Sites UXO1, UXO6, 
and AOC2 and, thus, will not be sampled during this RI. 

Soil Sampling (MRP Sites UXO1, UXO6, and AOC2): The locations of soil samples will be 
determined in the field based on the finding of MEC/MPPEH, munitions debris, the results of 
the geophysical surveys, and field observations of potential soil impacts during intrusive 
investigations for MEC. Depending on the depth and extent of observed or potential impact, 
samples to identify and characterize potential releases may be collected from the surface (0 to 
0.5 foot bgs), near-surface (0.5 to 1.0 foot bgs), and subsurface (greater than 1 foot bgs) intervals. 
Samples to evaluate the vertical extent of potential releases will also be collected from visually 
unimpacted soil approximately 0.5 foot beneath the impacted interval. The conceptual sampling 
design for the collection of soil samples is shown on Figure 17-1. For planning purposes, the 
following qualities of soil samples have been assumed based on site history and the results of 
previous investigations: 

• MRP Site UXO1 – 100 soil samples  

• MRP Site UXO6 – three soil samples from each of the 26 randomly selected 100-foot by 
100-foot grids to be investigated for MEC/MPPEH  

• MRP Site AOC2 – six soil samples 

The actual total number of samples from each MRP site will vary based on the finding of 
MEC/MPPEH in the MEC investigation that will precede sampling (see Appendix B of the RI 
Work Plan) and the number of sample depth intervals required to characterize each potentially 
impacted location.  

In addition, up to five surface (0 to 0.5 foot bgs) soil samples will be collected at each area in 
which blow-in-place or consolidated open detonation destruction is conducted to assess 
whether contaminants were released to soil.  

Incremental sampling will not be conducted because of the uncertainty regarding historical 
disposal operations and the difficulty of establishing one or more decision units to develop a 
statistical basis for incremental sampling. Instead, discrete soil samples will be collected at each 
location. Using this approach, analytical results will provide a conservative (worst-case) 
assessment of the nature and extent of MC contamination at MRP Sites UXO1, UXO6, and 
AOC2.  

The soil samples will be analyzed for perchlorate (USEPA Method 6850), explosives (USEPA 
Method 8330A), and metals (including strontium, tin [added because munitions were disposed 
in the three sites], and mercury [USEPA Method 6020/7471A]). Soil samples will also be 
analyzed for hexavalent chromium (USEPA Method 7199) to provide information about 
chromium speciation for the BHHRA (without these data, all detected chromium in soil would 
be considered the more toxic hexavalent form).  

Marine Sediment Sampling (MRP Site UXO1 POLB Mitigation Pond): The locations of 
marine sediment samples will be determined in the field based on the finding of MEC/MPPEH, 
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munitions debris, the results of the geophysical surveys, and field observations of potential 
sediment impacts during intrusive investigations for MEC at the POLB Mitigation Pond. Due to 
the history of munitions disposal prior to construction of the POLB Mitigation Pond, the depth 
of the pond, and the behavior of potentially exposed ecological receptors (benthic and 
epi-benthic organisms), all sediment samples are expected to be collected from surface (0 to 
0.5 foot bgs) or near-surface (0.5 to 1.0 foot bgs) sediment. The conceptual sampling design for 
the collection of sediment samples is shown on Figure 17-1.  

For planning purposes, 20 sediment samples have been assumed based on site history and the 
results of previous investigations. However, the actual total number of samples will vary, based 
on the finding of MEC/MPPEH in the POLB Mitigation Pond.  

Incremental sampling will not be conducted because of the uncertainty regarding historical 
disposal operations and the difficulty of establishing one or more decision units to develop a 
statistical basis for incremental sampling. Instead, discrete sediment samples will be collected at 
each location. Using this approach, analytical results will provide a conservative (worst-case) 
assessment of the nature and extent of MC contamination in sediment at MRP Site UXO1.  

Sediment samples will be analyzed for TOC (Walkley Black), perchlorate (USEPA Method 
6850), explosives (USEPA Method 8330A), and metals (including strontium, tin, and mercury) 
(USEPA Method 6020/7471A).  

Marine Surface Water Sampling (MRP Site UXO1 POLB Mitigation Pond): The need for 
surface water samples to characterize potential MC in the POLB Mitigation Pond will be 
determined based on the finding of MEC and MPPEH in the permanently inundated portion of 
the pond. The pond is connected to Anaheim Bay through a series of channels and is tidally 
influenced. Approximately 10 surface water samples representing both high- and low-tide 
conditions at five geographically distributed locations within the pond will be collected (five 
high tide and five low tide) and, because there are no data to characterize background 
concentrations of metals in marine surface water for the site, six samples will be collected from 
background locations (three high tide and three low tide).  

Surface water samples will be analyzed for perchlorate (USEPA Method 6850), explosives 
(USEPA Method 8330A), and total and dissolved metals (including strontium, tin, and mercury) 
(USEPA Method 6020/7470A). Dissolved metals analyses are needed for comparison to marine 
surface water screening levels that are derived from ecological exposure to dissolved forms of 
the metals. Total metals analyses are needed to evaluate overall concentrations of metals in 
surface water.  

Analytical results from soil, sediment, and surface water samples collected during the RI, 
together with results of samples collected during the SI (ChaduxTt, 2011), will be evaluated to 
determine the nature and extent of contamination and assess risks posed to human and 
ecological receptors at each of the three MRP sites investigated under this RI.  
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SAP Worksheet #18: Location-Specific Sampling Methods/SOP Requirements Table 
Sampling Location/ID 

Numbera,b Matrix 
Depth 
(units) Analytical Group 

Sampling 
Frequency 

Number of 
Samples Sampling SOP Reference 

Soil Samples at MRP Site UXO1 

UXO1-SSXX/ 
UXO1-SSXX-x.x 

Soil TBD Explosives, Metals, Hexavalent 
Chromium, Perchlorate 

One time 100 See SAP Worksheet #14 

Soil Samples at MRP Site UXO1 following MEC Open Detonation Disposal 

UXO1-SSODXX Soil 0 to 0.5 feet 
bgs 

Explosives, Metals, Hexavalent 
Chromium, Perchlorate 

Following open 
detonation event 

TBD See SAP Worksheet #14 

Sediment Samples at MRP Site UXO1 

UXO1-SDXX/ 
UXO1-SDXX-x.x 

Sediment TBD Explosives, Metals, 
Perchlorate, TOC 

One time 20 See SAP Worksheet #14 

Surface Water Samples at MRP Site UXO1 and Background Location 

UXO1-SWXX/ 
UXO1-SWXX-HT or LT 

Surface 
Water 

N/A Explosives, Total and Dissolved 
Metals, Perchlorate 

One time 16 See SAP Worksheet #14 

Field Duplicate Samples 
UXO1-SWXX/ 
UXO1-SWXX-HT or LT 

Surface 
Water 

N/A Explosives, Total and Dissolved 
Metals, Perchlorate 

One time 2 See SAP Worksheet #14 

Soil Samples at MRP Site UXO6  

UXO6-SSXX/ 
UXO6-SSXX-x.x 

Soil TBD Explosives, Metals, Hexavalent 
Chromium, Perchlorate 

One time 80 See SAP Worksheet #14 

Soil Samples at MRP Site UXO6 following MEC Open Detonation Disposal 

UXO6-SSODXX Soil 0-0.5 feet 
bgs 

Explosives, Metals, Hexavalent 
Chromium, Perchlorate 

Following open 
detonation event 

TBD See SAP Worksheet #14 
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SAP Worksheet #18: Location-Specific Sampling Methods/SOP Requirements Table 
Sampling Location/ID 

Numbera,b Matrix 
Depth 
(units) Analytical Group 

Sampling 
Frequency 

Number of 
Samples Sampling SOP Reference 

Soil Samples at MRP Site AOC2 

AOC2-SSXX/ 
AOC2-SSXX-x.x 

Soil TBD Explosives, Metals, Hexavalent 
Chromium, Perchlorate 

One time 6 See SAP Worksheet #14 

Soil Samples at MRP Site AOC2 following MEC Open Detonation Disposal 

AOC2-SSODXX Soil 0-0.5 feet 
bgs 

Explosives, Metals, Hexavalent 
Chromium, Perchlorate 

Following open 
detonation event 

TBD See SAP Worksheet #14 

Notes: 
a Sample locations will be sequential numbers (for example, UXO1-SS01, UXO-SS02, and so on) and assigned in the field. Sample IDs will be the sampling location plus the bottom 
sample depth. For example, a sample collected from 0 to 0.5 foot bgs at UXO1-SS01 will be labeled UXO1-SS01-0.5. The sample IDs will be logged in a dedicated field logbook to 
correspond to the location ID, matrix, depth, date, time of collection, and laboratory analysis. 
b Field duplicates will not be collected for soil or sediment samples due to heterogenetic nature of these matrices. The evaluation of matrix variability is not an objectives of this RI. 
LT = low tide 
HT = high tide 
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SAP Worksheet #19: Field Sampling Requirements Table 

Matrix Analytical Group 
Analytical and Preparation 

Method/SOP Reference 

Containers 
(number, size, and 

type) 
Sample Volume 

(units) 

Preservation 
Requirements 

(chemical, 
temperature, light 

protected) 

Maximum Holding 
Time 

(preparation/analysis) 

Soil/Sediment Metals USEPA Method 6020/7471A 
ANA6020/ANA7471A 

1 x 4-oz glass jar 
 

2 g Cool to ≤ 6°C, not 
frozen 

180 days (28 days 
mercury) 

Soil Hexavalent 
chromium 

USEPA Method 7199 
ANA218.6/7199 

2.5 g Cool to ≤ 6°C, not 
frozen 

30 days 

Soil/Sediment Perchlorate USEPA Method 6850 
ANA6850 

1 g Cool to ≤ 6°C, not 
frozen 

28 days 

Soil/Sediment Explosives USEPA Method 8330A 
HPL8330 

1 x 4-oz glass jar 
 

10 g Cool to ≤ 6°C, not 
frozen 

14 days/40 days 

Sediment TOC Walkley-Black Method 
ANAWALKLEY 

1 g Cool to ≤ 6°C, not 
frozen 

28 days 

Surface 
Water 

Total Metals USEPA Method 6020/7470A 
ANA6020/ANA7470A 

1 x 250-mL 
polyethylene  

100 mL HNO3; Cool to ≤ 
6°C, not frozen 

180 days (28 days 
mercury) 

Surface 
Water 

Dissolved Metals USEPA Method 6020/7470A 
ANA6020/ANA7470A  

1x 250-mL 
polyethylene  

100 mL 0.45 micron filter; 
HNO3; Cool to ≤ 
6°C, not frozen 

180 days (28 days 
mercury) 

Surface 
Water 

Perchlorate USEPA Method 6850 
ANA6850 

1 x 125-mL sterile 
polyethylene 

50 mL 0.2 micron filter; 
Cool to ≤ 6°C, not 

frozen 

28 days 

Surface 
Water 

Explosives USEPA Method 8330A/3535 
HPL8330 

2 x 1L amber bottle 1 L Cool to ≤ 6°C, not 
frozen 

7 days/40 days 

Notes: 
g = gram 
HNO3 = nitric acid 
L = liter 
mL = milliliter 
oz = ounce  
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SAP Worksheet #20: Field Quality Control Sample Summary Table 

Matrix 
Analytical 

Group 

Number of 
Sampling 

Locationsa 

Number of 
Field 

Duplicatesb 
Number of 
MS/MSDs 

Number of 
Source Water 

Blanks 

Number of 
Equipment 

Blanksa 

Number 
of Trip 
Blanks 

Number 
of PT 

Samples 

Total Number of 
Samples to 
Laboratorya 

MRP Site UXO1 

Soil Metals  100 0 5/5 1 10 N/A N/A 121 

Soil Hexavalent 
Chromium 

100 0 5/5 1 10 N/A N/A 121 

Soil Perchlorate 100 0 5/5 1 10 N/A N/A 121 

Soil Explosives 100 0 5/5 1 10 N/A N/A 121 

Sediment Metals 20 0 1/1 0 2 N/A N/A 24 

Sediment Perchlorate 20 0 1/1 0 2 N/A N/A 24 

Sediment Explosives 20 0 1/1 0 2 N/A N/A 24 

Sediment Total organic 
carbon 

20 0 1/1 0 2 N/A N/A 24 

Surface 
Water 

Total Metals 16 2 1/1 0 1 N/A N/A 21 

Surface 
Water 

Dissolved 
Metals  

16 2 1/1 0 1 N/A N/A 21 

Surface 
Water 

Perchlorate 16 2 1/1 0 1 N/A N/A 21 

Surface 
Water 

Explosives 16 2 1/1 0 1 N/A N/A 21 

MRP Site UXO6 

Soil  Metals 80 0 4/4 0 8 N/A N/A 96 

Soil  Hexavalent 
Chromium 

80 0 4/4 0 8 N/A N/A 96 

Soil Perchlorate 80 0 4/4 0 8 N/A N/A 96 
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SAP Worksheet #20: Field Quality Control Sample Summary Table 

Matrix 
Analytical 

Group 

Number of 
Sampling 

Locationsa 

Number of 
Field 

Duplicatesb 
Number of 
MS/MSDs 

Number of 
Source Water 

Blanks 

Number of 
Equipment 

Blanksa 

Number 
of Trip 
Blanks 

Number 
of PT 

Samples 

Total Number of 
Samples to 
Laboratorya 

Soil Explosives 80 0 4/4 0 8 N/A N/A 96 

MRP Site AOC2 

Soil Metals 6 0 1/1 0 1 N/A N/A 9 

Soil Hexavalent 
Chromium 

6 0 1/1 0 1 N/A N/A 9 

Soil Perchlorate 6 0 1/1 0 1 N/A N/A 9 

Soil Explosives 6 0 1/1 0 1 N/A N/A 9 

Notes: 
Incremental sampling (IS) will not be performed because of lack of detailed information regarding historical disposal operations, and the difficulty of establishing one or more decision 
units to develop a statistical basis for IS. 
a The actual number of samples from each MRP site will vary, based on the finding of MEC/MPPEH and the number of sample depth intervals required to characterize each 
potentially impacted location.  
b Field duplicates will not be collected for soil or sediment samples due to heterogenetic nature of these matrices. The evaluation of matrix variability is not an objectives of this RI. 
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SAP Worksheet #21: Project Sampling SOP References Table 

Reference 
Number Title, Revision Date, and/or Number 

Originating 
Organization of 
Sampling SOP Equipment Type 

Modified for 
Project Work? 

(Y/N) Comments 

SOP 1 Soil Sampling; rev. 12/19/14 KCH Stainless steel trowel and hand auger/drive 
sampler, sample bottles, coolers, ice 

N  

SOP 11 Decontamination of Personnel and 
Equipment; rev. 12/19/14 

KCH Personnel decontamination pails, buckets 
or tubs; sampling equipment, trowels, 

bowls, trays 

N  

SOP 13 Preparing Field Logbooks; rev. 
12/19/14 

KCH N/A N  

SOP 16 Chain of Custody; rev. 12/19/14 KCH N/A N  

SOP 18 Equipment Field Blank rev. 12/19/14 KCH Buckets, deionized water N  

SOP 21 Locating and Clearing Underground 
Utilities; rev. 12/19/14 

KCH Electromagnetic induction instrument, 
ground-penetrating radar, down-hole 

camera 

N  

SOP 22 Sediment Sampling rev. 12/19/14 KCH Scoop or trowel, thin-wall tube auger, hand 
corer, piston sampler, or tube sampler 

N  

Notes: 
Field SOPs are provided in Attachment 1. 
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SAP Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection Table 
Field 

Equipment Activity Frequency Acceptance Criteria Corrective Action 
Responsible 

Person 
SOP 

Reference Comments 

Hand-held 
analog 
magnetometer 

Maintenance Daily cleaning during 
field use; proper 
storage during 
inactive periods 

Test against a known 
source (ferrous or non-
ferrous) to ensure the 
instrument is responding 
correctly. For example, a 
ferrous source such as 
Schedule 40, 2- x 5-inch 
steel pipe or equivalent: 
Pass/Fail criterion – the 
instrument shall detect the 
source on the surface at 
12 inches above item. 

If the instrument fails this 
test, then replace the 
instrument. Follow 
procedure as outlined in 
the manufacturer’s 
instruction manual or 
contact vendor technical 
support. 

Field Sampling 
Manager or 
designee 

Manufacturer’s 
instruction 
manual 

If equipment is 
deemed inoperable or 
is malfunctioning, it 
will be removed from 
use and replaced. 
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SAP Worksheet #23: Analytical SOP References Table 

Lab SOP 
Number Title, Revision Date, and/or Number 

Definitive or 
Screening Data Matrix and Analytical Group Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project 

Work? (Y/N) 

HPL8330 Explosive Compounds: Diode Array 
Detector by HPLC, Revision 6, 
January 16, 2015 

Definitive Soil/Sediment/Surface Water -
Explosives 

HPLC APPL N 

ANA6850 Analysis of Perchlorate in 
Environmental Samples by EPA 6850, 
Revision 3, August 7, 2015 

Definitive Soil/Sediment/Surface Water -
Perchlorate 

HPLC-MS APPL N 

 
ANA218.6/7199 

Hexavalent Chromium Analysis EPA 
Method 7199/218.6/218.7, Revision 5, 
June 18, 2015  

Definitive Soil - Hexavalent Chromium IC APPL N 

ANA7471 Determination of Mercury in Soil or 
Semisolid Waste, Revision 2, October 
16, 2014 

Definitive Soil/Sediment - Mercury CVAA APPL N 

 ANA7470A Determination of Mercury in Water by 
CVAA Spectrometry by EPA Method 
7470A, Revision 6, October 15, 2014 

Definitive Surface Water - Mercury CVAA APPL N 

ANA6020 Inductive Coupled Plasma-Mass 
Spectrometry by EPA Method 6020, 
Revision 5, October 16, 2014 

Definitive Soil/Sediment/Surface Water - 
Metals 

ICP-MS APPL N 

ANAWALKLEY Total Organic Carbon in Soil, Walkley-
Black, Modified, Revision 1, June 5, 
2015 

Definitive Sediment - TOC Titration APPL N 

Notes: 
Laboratory analytical SOPs are located in Attachment 2. 
CVAA = cold vapor atomic absorption 
HPLC = high-performance liquid chromatography 
HPLC-MS = high-performance liquid chromatography - mass spectrometry 
IC = ion chromatography 
ICP-MS = inductively conducted plasma - mass spectrometry 
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SAP Worksheet #24: Analytical Instrument Calibration Table 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action 

Person Responsible  
for Corrective 

Action SOP Reference 

ICP-MS Tuning Prior to ICAL Mass calibration ≤ 0.1 amu 
from the true value; Resolution 
< 0.9 amu full width at 
10 percent peak height 

Retune instrument and verify 

 
APPL Laboratory 
Analyst 

ANA6020 
DoD QSM 5.0 

ICP-MS ICAL for all 
analytes 

Daily ICAL prior to 
sample analysis 

If more than once calibration 
standard is used, r2 ≥ 0.99. 

Correct problem then repeat 
ICAL 

APPL Laboratory 
Analyst 

ANA6020 
DoD QSM 5.0 

ICP-MS ICV Once after each ICAL, 
analysis of a second 
source standard prior 
to sample analysis. 

All reported analytes within 
±10 percent of true value 

Correct problem. Rerun ICV. If 
that fails, repeat ICAL. 

APPL Laboratory 
Analyst 

ANA6020 
DoD QSM 5.0 

ICP-MS Continuing 
Calibration 
Verification (CCV) 

After every 10 field 
samples and at and 
the end of the 
analytical run 

All reported analytes within 
±10 percent of true value 

Recalibrate and reanalyze all 
affected samples since the 
last acceptable CCV 
Or 
Immediately analyze two 
additional consecutive CCVs. 
If both pass, samples may be 
reported without reanalysis. If 
either fails, take corrective 
action(s) and re-calibrate; 
then reanalyze all affected 
samples since the last 
acceptable CCV. 

APPL Laboratory 
Analyst 

ANA6020 
DoD QSM 5.0 

ICP-MS Linear Dynamic 
Range or high-
level check 
standard 

At initial set-up and 
checked every 6 
months with a high 
standard at upper limit 
of the range. 

Within ±10 percent of true 
value 

Dilute samples within the 
calibration range or 
re-establish/verify the linear 
dynamic range 

APPL Laboratory 
Analyst 

ANA6020 
DoD QSM 5.0 

ICP-MS Low-level 
Calibration Check 
Standard 
(low-level ICV) 

Daily All reported analytes within + 
20 percent of the true value. 

Correct problem and repeat 
ICAL 

APPL Laboratory 
Analyst 

ANA6020 
DoD QSM 5.0 
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SAP Worksheet #24: Analytical Instrument Calibration Table 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action 

Person Responsible  
for Corrective 

Action SOP Reference 

CVAA  ICAL Daily ICAL prior to 
sample analysis 

r ≥ 0.99 Correct problem and repeat 
ICAL 

APPL Laboratory 
Analyst 

ANA7470A 
ANA7471 

DoD QSM 5.0 

CVAA ICV Once after each ICAL, 
analysis of a second 
source standard prior 
to sample analysis 

All reported analytes within 
+10 percent of true value  

Correct problem and repeat 
ICAL 

APPL Laboratory 
Analyst 

ANA7470A 
ANA7471 

DoD QSM 5.0 

CVAA CCV After every 10 field 
samples, and at the 
end of analysis 
sequence 

Value of all project analytes 
within +10 percent of true 
value 

Recalibrate and reanalyze all 
affected samples since the last 
acceptable CCV 
Or 

Immediately analyze two 
additional CCVs. If both pass, 
samples may be reported 
without reanalysis, If either 
fails, take corrective action(s) 
and recalibrate then 
reanalyze all affected 
samples since the last 
acceptable CCV. 

APPL Laboratory 
Analyst 

ANA7470A 
ANA7471 

DoD QSM 5.0 

HPLC ICAL for all 
analytes including 
surrogates 

At instrument setup 
and after ICV or CCV 
failure, prior to sample 
analysis 

ICAL must meet one of the 
options: 
Option 1: RSD for each analyte ≤ 
15 percent 
Option 2: Linear least squares 
regression for each analyte r2 > 
0.99 
Option 3: Non-linear least squares 
regression (quadratic) for each 
analyte r2 ≥ 0.99 

Correct problem and repeat ICAL 

  
APPL Laboratory 
Analyst 

ANA8330 
DoD QSM 5.0 
 

HPLC ICV Once after each ICAL, 
analysis of a second 
source standard prior 
to sample analysis. 

All reported analytes and 
surrogates within ± 20 percent 
of true value 

Correct problem. Rerun ICV. 
If that fails, repeat ICAL. 
  

APPL Laboratory 
Analyst 

ANA8330 
DoD QSM 5.0 
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SAP Worksheet #24: Analytical Instrument Calibration Table 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action 

Person Responsible  
for Corrective 

Action SOP Reference 

HPLC CCV Before sample 
analysis, after every 
10 field samples, and 
at the end of the 
analysis sequence 

All reported analytes and 
surrogates within ± 20 percent 
of true value 

Recalibrate and reanalyze all 
affected samples since the 
last acceptable CCV  
Or  
Immediately analyze two 
additional consecutive CCVs. 
If both pass, samples may be 
reported without re-analysis. 
If either fails, take corrective 
action(s) and recalibrate, then 
reanalyze all affected 
samples since the last 
acceptable CCV. 

APPL Laboratory 
Analyst 

ANA8330 
DoD QSM 5.0 
 

HPLC-MS Tune check Prior to ICAL and after 
any mass calibration 
or maintenance is 
performed 

Tuning standards must span 
the mass range of the analytes 
of interest and meet 
acceptance criteria outlined in 
the laboratory SOP 

Retune instrument and verify. If 
the tune check will not meet 
acceptance criteria, an 
instrument mass calibration must 
be performed and the tuning 
redone.  

APPL Laboratory 
Analyst 

ANA6850 
DoD QSM 5.0 

HPLC-MS ICAL At instrument setup or 
after ICV or CCV 
failure, prior to sample 
analysis 

ICAL must meet one of the two 
options: 
Option 1: RSD for all analytes 
≤15 percent 
Option 2: Linear least squares 
regression r2 ≥ 0.995 

Correct problem and repeat 
ICAL 
  

APPL Laboratory 
Analyst 

ANA6850 
DoD QSM 5.0 

HPLC-MS ICV Once after each ICAL Perchlorate concentration 
must be within ± 15 percent of 
true value 

Correct problem. Rerun ICV. 
If that fails, repeat ICAL. 

APPL Laboratory 
Analyst 

ANA6850 
DoD QSM 5.0 
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SAP Worksheet #24: Analytical Instrument Calibration Table 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action 

Person Responsible  
for Corrective 

Action SOP Reference 

HPLC-MS CCV On days when an 
ICAL is performed, 
after every 10 field 
samples and at the 
end of the analytical 
sequence. On days an 
ICAL is not performed, 
at the beginning of the 
sequence, after every 
10 field samples, and 
at the end of the 
analytical sequence. 

Perchlorate concentration 
must be within ± 15 percent of 
true value 

Recalibrate and reanalyze all 
affected samples since the 
last acceptable CCV or 
Immediately analyze two 
additional consecutive CCVs. 
If both pass, samples may be 
reported without re-analysis. 
If either fails, take corrective 
action and recalibrate then 
reanalyze all affected 
samples since last 
acceptable CCV. 

APPL Laboratory 
Analyst 

ANA6850 
DoD QSM 5.0 

HPLC-MS Isotope Ratio 
35Cl/37Cl 

Every sample, batch 
QC sample, and 
standard 

Monitor for either the parent 
ion at masses 99/101 or the 
daughter ion at masses 83/85 
depending on which ions are 
quantitated. 
Must fall within 2.3 to 3.8. 

If criteria are not met, the 
sample must be rerun. If the 
sample was not pretreated, 
the sample must be re-
extracted using cleanup 
procedures. 
If, after cleanup, the ratio still 
fails, use alternative 
techniques to confirm 
presence of perchlorate, e.g., 
a post spike sample or 
dilution to reduce any 
interference. 

APPL Laboratory 
Analyst 

ANA6850 
DoD QSM 5.0 

IC  ICAL Prior to sample 
analysis 

Linear least squares 
regression r2 > 0.99 

Correct problem and rerun 
ICV 
  

APPL Laboratory 
Analyst 

ANA218.6/7199 
DoD QSM 5.0 
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SAP Worksheet #24: Analytical Instrument Calibration Table 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action 

Person Responsible  
for Corrective 

Action SOP Reference 

IC CCV Before sample 
analysis, after every 
10 samples, and at 
the end of the analysis 
sequence.  

All reported analytes within 
established retention time 
windows. 
All reported analytes within ± 
10 percent of the true value. 

Recalibrate and reanalyze all 
affected samples since the 
last acceptable CCV  
Or  
Immediately analyze two 
additional consecutive CCVs. 
If both pass, samples may be 
reported without reanalysis. If 
either fails, take corrective 
action and recalibrate then 
reanalyze all affected 
samples since last 
acceptable CCV. 

APPL Laboratory 
Analyst 

ANA218.6/7199 
DoD QSM 5.0 

IC Retention time 
window position 
establishment 

Once per multipoint 
calibration 

Position shall be set using the 
midpoint standard of the ICAL 
curve when ICAL is performed. 
On days when ICAL is not 
performed, the initial CCV is 
used. 

NA APPL Laboratory 
Analyst 

ANA218.6/7199 
DoD QSM 5.0 

IC Retention time 
window width 

At method set-up and 
after major 
maintenance (e.g., 
column change). 

Retention time within + 3 times 
standard deviation for each 
analyte retention time over a 
24-hour period. 

NA APPL Laboratory 
Analyst 

ANA218.6/7199 
DoD QSM 5.0 

IC ICV Once after each ICAL 
analysis of a second 
source standard prior 
to sample analysis. 

All reported analytes within 
established retention time 
windows. 
All reported analytes within + 
10 percent of the true value. 

Correct problem. Rerun ICV. 
If that fails, repeat ICAL. 

APPL Laboratory 
Analyst 

ANA218.6/7199 
DoD QSM 5.0 

Titration ICAL Daily before sample 
analysis 

Correlation coefficient ≥ 0.995 Correct problem and repeat 
ICAL 

APPL Laboratory 
Analyst 

ANAWALKLEY 
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SAP Worksheet #24: Analytical Instrument Calibration Table 

Instrument 
Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action 

Person Responsible  
for Corrective 

Action SOP Reference 

Titration ICV After ICAL Within ± 10 percent of true 
value 

Prepare fresh standard and 
reanalyze ICV to rule out 
standard degradation or 
inaccurate injection. If 
problem persists, perform 
instrument maintenance to 
correct the problem and 
repeat ICAL. 

APPL Laboratory 
Analyst 

ANAWALKLEY 

Titration CCV Daily, before sample 
analysis, following 
every 10 samples, and 
at the end of the 
analysis sequence 

Within ± 10 percent of true 
value 

Repeat calibration and reanalyze 
all samples since last successful 
calibration. 

 

APPL Laboratory 
Analyst 

ANAWALKLEY 

Notes:  
amu = atomic mass units 
CCV = continuing calibration verification 
ICAL = initial calibration 
ICS = Interference Check Solutions 
ICV = initial calibration verification 
QSM = Quality Systems Manual for Environmental Laboratories 
RL = reporting limit 
RSD = relative standard deviation 
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SAP Worksheet #25: Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table 
Instrument/ 
Equipment Maintenance Activity Testing Activity Inspection Activity Frequency Acceptance Criteria Corrective Action Responsible Person SOP Reference 

ICP-MS/CVAA Check instrument 
connections, gas flow, 
pressure 

Leak test Visually inspect for wear or 
damage. 

Daily or when instrument 
performance declines 

Restoration of operational 
parameters; CCV pass.  

Request service. APPL Laboratory Analyst ANA6020 
ANA7470A 
ANA7471 

ICP-MS Nebulizer, lens voltage, cone Instrument 
performance checks 

Visually inspect for dirt or 
deterioration. 

Daily Restoration of operational 
parameters; CCV pass. 

Rerun ICV or CCV. APPL Laboratory Analyst  ANA6020 
 

ICP-MS Filters, torch Instrument 
performance – failing 
ICV or CCV 

Visually inspect for dirt or 
deterioration. 

Monthly Restoration of operational 
parameters; ICV or CCV 
pass. 

Rerun ICV or CCV. APPL Laboratory Analyst ANA6020 
 

HPLC Parameter setup Physical check Check that the autosampler is 
functioning as expected. 
Check that temperature program 
is set at the most recently 
determined optimum condition. 

Initially; prior to each use Autosampler must move 
to the expected position 
when activated. 
Refer to instrument 
optimize temperature 
program setup. 

Reset to SOP setup if parameter 
checks reveal deviations. Notate 
all adjustments in Daily 
Maintenance Log.  
 

APPL Laboratory Analyst ANA8330 

HPLC Preventive maintenance System cleaning Remove dust from fans and vent 
covers, inspect and clean inlet 
and detector. 

Every 6 months or as 
needed 

No defects. Clean as needed. APPL Laboratory Analyst ANA8330 

HPLC-MS Preventive maintenance System cleaning Remove dust from fans and vent 
covers, inspect and clean inlet 
and detector. 

Every 6 months or as 
needed 

No defects. Clean as needed. APPL Laboratory Analyst ANA6850 

HPLC-MS ICS Instrument 
performance and 
interference 

Conformance to interference 
limits. 

At minimum daily and 
once per batch 

Within 30 percent of true 
value. 

Terminate analysis. Reanalyze 
ICS to rule out standard 
degradation or inaccurate 
injection. If problem persists, 
perform instrument maintenance, 
repeat calibrations and 
reanalyze all associated 
samples. Potential issues 
include cleanup columns and 
analytical column. 

APPL Laboratory Analyst ANA6850 

HPLC-MS Parameter setup Physical check Various – Check autosampler, 
pressure, effluent, detector, and 
flow rate as set per SOP. 

Initially, prior to each use Setup in accordance to 
SOP guides. 

Reset to SOP requirements. APPL Laboratory Analyst ANA6850 

IC Visual inspection Inspection Check pump for leaks/spills. 
Visually inspect air lines for 
crimping/discoloration. 

Daily Restoration of operational 
parameters. 

Isolate and repair leaks; replace 
any damaged lines. 

APPL Analyst or certified 
instrument technician 

ANA218.6/7199 

IC Parameter setup Physical check Check pressure, effluent, 
detector, and flow rate is set per 
SOP. 

Prior to use Restoration of operational 
parameters.  

Note all actions in Daily 
Maintenance Log. 

APPL Analyst or certified 
instrument technician 

ANA218.6/7199 

Titration ICAL blank/continuing 
calibration blank 

Instrument 
performance 

Instrument contamination check After every calibration 
verification 

No analytes detected 
greater than three times 
instrument detection limit.  

Determine possible source of 
contamination and apply 
appropriate measure to correct 
the problem; reanalyze 
calibration blank and all 
associated samples. 

APPL Laboratory Analyst ANAWALKLEY 

  



RI Work Plan for Munitions Response Program Sites UXO1, UXO6, and AOC2 Sampling and Analysis Plan 
Document Control Number: KCH-2622-0078-0026 Site Name: Munitions Response Program Sites UXO1, UXO6, and AOC2 
October 2015 Site Location: Seal Beach, California 

114 of 162 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



Sampling and Analysis Plan  RI Work Plan for Munitions Response Program Sites UXO1, UXO6, and AOC2 
Site Name: Munitions Response Program Sites UXO1, UXO6, and AOC2 Document Control Number: KCH-2622-0078-0026 
Site Location: Seal Beach, California October 2015 

 115 OF 162 

SAP Worksheet #26: Sample Handling System  
SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization):  Field Sampling Manager or designee, KCH 

Sample Packaging 
(Personnel/Organization):  

Field Sampling Manager or designee, KCH 

Coordination of Shipment 
(Personnel/Organization):  

Field Sampling Manager or designee, KCH 

Type of Shipment/Carrier:  Laboratory courier or FedEx (or equivalent) 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization):  Laboratory-designated sample custodians/APPL  

Sample Custody and Storage 
(Personnel/Organization):  

Laboratory-designated sample custodians/APPL 

Sample Preparation 
(Personnel/Organization):  

Laboratory sample preparation personnel/APPL 

Sample Determinative Analysis 
(Personnel/Organization):  

Laboratory analytical chemists/APPL 

SAMPLE ARCHIVING 

Field Sample Storage (Number of Days from 
Sample Collection):  

Laboratory representative will store samples at the laboratory for 30 
days after final report has been submitted to KCH. 

Sample Extract/Digestate Storage (Number 
of Days from Extraction/Digestion):  

Laboratory technicians will store all the extracts/digestates for 30 days 
after final report has been submitted to KCH. 

SAMPLE DISPOSAL 

Personnel/Organization:  Laboratory Waste Disposal Coordinator/Laboratory-designated sample 
custodians/APPL 

Number of Days from Analysis:  Samples may not be disposed until 30 days after final report has been 
submitted to KCH, unless there is a hold on a particular sample or 
previous arrangements have been made 
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SAP Worksheet #27: Sample Custody Requirements 
Sample Labeling 
All samples shall be uniquely identified and labeled in the field at the time of collection. A 
sample label will be affixed to each sample collected. Sample labels will identify the sample 
with the following information: 

• Site location 
• Sample identification 
• Sample location 
• Sample matrix 
• Analytical method requested 
• Sampler’s initials 
• Date and time collected 
• Preservation method used 

Field Sample Identification Procedures 
Each soil, sediment, surface water, and field QC sample will be given a unique ID number that 
is carried through the entire process from sample collection to data reporting. Samples will be 
assigned an alphanumeric identifier that will be tied to the sample location. Identifiers for 
primary sampling locations will be based on the following conventions:  

Soil Samples 

“UXO1-SSXX-x.x,” where: 

UXO1-SS = Identifies this as a NAVWPNSTA Seal Beach MRP Site UXO1 soil location 

XX = The sequential number assigned to the location 

x.x = identifies the bottom of the sample depth  

An example sample identifier will be UXO1-SS021-0.5, which identifies a soil sample collected 
from MRP Site UXO1 at Soil Location 21 with a bottom sample depth of 0.5 foot bgs. 

Sediment Samples  

 “UXO1-SDXX-x.x” where: 

UXO1-SD = Identifies this as a NAVWPNSTA Seal Beach MRP Site UXO1 sediment 
sample location 

XX = The sequential number assigned to the location 

x.x = identifies the bottom of the sediment sample depth  

An example sample identifier will be UXO1-SD04-1.0, which identifies a sediment sample 
collected from MRP Site UXO1 at Sediment Location 4 with a bottom sample depth of 1.0 foot 
bgs.  
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Surface Water Samples  

 “UXO1-SWXX-HT (or LT)” where: 

UXO1-SW = Identifies this as a NAVWPNSTA Seal Beach MRP Site UXO1 surface water 
sample location 

XX = The sequential number assigned to the location 

HT = high tide 

LT = low tide 

An example sample identifier will be UXO1-SW05-HT, which identifies a surface water 
sample collected from MRP Site UXO1 at Surface Water Location 5 at high tide.  

Surface Soil Samples Collected Following Open Detonation Destruction of MEC 

“UXO1-SSODXX” where: 

UXO1-SSOD = Identifies this as a NAVWPNSTA Seal Beach MRP Site UXO1 soil 
sample collected from an area in which open detonation was conducted.  

XX = The sequential number assigned to the location 

An example sample identifier will be UXO1-SSOD05, which identifies a soil sample 
collected from MRP Site UXO1 at Open Detonation Soil Location 5.  

Although the collection of field duplicates is not planned due to potential heterogeneity of site 
soils, if field duplicates are collected, the field duplicate sample identifier will follow the same 
identification and numbering sequence as primary samples. A fictitious sample location 
number will be established and notes made in the field logbook that relates the field duplicate 
location to the primary sample location. 

For other field QC samples, the following will be implemented: 

“UXO1-EB-MMDDYY,” “UXO1-SB-MMDDYY,” where: 

UXO1 = sample associated with NAVWPNSTA Seal Beach MRP Site UXO1 

EB = equipment blank 

SB = source blank 

MMDDYY = date of QC sample (for example, February 21, 2016 = 022116 et seq.) 

An example sample identifier will be UXO1-EB-021716 which identifies an equipment blank 
collected from equipment used to collect soil at NAVWPNSTA Seal Beach MRP Site UXO1 on 
February 17, 2016.  
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Field Sample Custody Procedures  
Custody of field samples will be maintained, and custody transfer will be documented from the 
time of sample collection through receipt of samples at the analytical laboratory using chain-of-
custody (COC) and custody seal procedures. These requirements will be fulfilled by the KCH 
Sampling Team Manager. Each sample will be considered to be in the sampler’s custody if the 
following occurs: 

• The sample is in the person’s physical possession. 
• The sample is in view of the person after that person has taken possession. 
• The sample is secured so that no one can tamper with the sample. 
• The sample is secured in an area that is restricted to authorized personnel. 

Sample Handling Procedures 
Field samples will be handled and prepared in the field for submittal to the analytical 
laboratory for analysis. Field personnel will use the following procedures when packing and 
transporting samples to the laboratory: 

• Check samples for proper labeling and sample information. 

• Waterproof metal or equivalent strength plastic coolers will be used for samples. 

• Coolers will be lined with double garbage bags. 

• Samples will be placed in resealable plastic bags and placed inside of the garbage-bag-lined 
cooler. 

• Samples that have similar holding times or special handling requirements will be packaged 
in the same cooler under the same COC record. 

• Glass sample containers will first be wrapped in bubble wrap, then placed in double 
resealable plastic bags. 

• A temperature blank will be placed in the bottom of each cooler with the samples. 

• Samples will be checked for proper labeling and sample information. 

• Ice will be double-bagged using double resealable plastic bags and placed on top of and 
between the sample bags, until the cooler is full. 

• Paperwork (for example, associated COC records) will be placed in a double resealable 
plastic bag and taped to the inside lid of the cooler. 

• The cooler will be taped and secured using signed custody seals. 

• Signed custody seals will be placed on the front or both sides of the cooler before the 
custody of the cooler is relinquished to the overnight carrier or courier. 

Chain-of-Custody Procedures 
The COC record (see example Figure 27-1 at the end of this worksheet) will document the 
transfer of sample custody from the time of sample collection to laboratory receipt and will 
accompany the samples from the field to the analytical laboratory. Samples will be shipped to 
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the primary analytical laboratory. If necessary, the primary analytical laboratory will then 
package and ship samples to other pre-approved DoD ELAP-accredited laboratory 
subcontractors. 

When the custody of the samples is relinquished from one party to another, the individuals 
involved will sign, date, and record the time of transfer on the COC record. The COC records 
may consist of an original top copy and two carbonless copies, or may be in a pre-populated 
electronic format.  

When using the carbonless COC format, the original and first copies will be transmitted to the 
primary analytical laboratory with the samples. The second copy will be retained in project files 
for the KCH Sampling Manager, Project Chemist, and Database Manager. Handwritten notes 
identifying samples as “blind” duplicates or other QA/QC submittals will be maintained on the 
second copy, if applicable. When using the pre-populated electronic COC record, the blank 
fields (for example, sample date and time) will be completed by the sampling team. A copy of 
each electronic COC record will be saved in the project files. Upon the transfer of the samples to 
the primary analytical laboratory, the sample manager will sign and date the COC records. 
Sample management personnel will make a copy of the signed COC record and will also scan a 
copy of each COC record to be saved electronically in the project files under the associated 
quarterly sampling event files. 

The COC record will be completed by each field sampling team using waterproof ink. 
Corrections will be made with a single line-out; the worker will initial and date the error, and 
then enter the correct information. Empty fields on the COC record will be single-line crossed 
out or “Z’d” out, with the date and signature by the field sampling team. If samples are to be 
delivered to the laboratory by an overnight carrier, the airbill number will be recorded, and the 
COC record will be placed in a waterproof plastic bag and taped to the inside lid of the cooler 
prior to sealing with appropriate secure tape and custody seals. These requirements will be 
fulfilled by the KCH field sampling personnel. 

Custody Seals 
Custody seals will be placed so that the seals must be broken to open the sample cooler. After 
environmental samples are placed into coolers, two or more custody seals will be placed on the 
outside of the cooler prior to shipment or transport. Each custody seal will be initialed and 
dated by a KCH field sampler and affixed to the cooler. 

Laboratory Sample Custody Procedures (receipt of samples, archiving, and disposal) 
Custody of samples will be maintained and custody transfer will be documented from the time 
of sample receipt through sample disposal by the analytical laboratory in accordance with the 
analytical laboratory’s SOPs.  

The analytical laboratories will have established custody procedures, which include the 
following: 

• Designation of a sample custodian. 

• Completion by the custodian of the COC record, any sample tags, and laboratory request 
sheets, including documentation of sample condition upon receipt. 

• Laboratory sample tracking and documentation procedures. 
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• Secure sample storage with the appropriate environment (for example, refrigerated, dry). 

• Proper data logging and documentation procedures, including custody of original 
laboratory records. 

Upon arrival of the samples, a sample custodian will verify that the information on the sample 
labels matches the information on the associated COC record. To prevent any unauthorized 
contact with samples, extracts, or documentation, the laboratory will restrict access to the storage 
areas to authorized laboratory personnel only. The sample custodian will maintain security of the 
samples in accordance with the subcontractor’s laboratory SOP. 

Soil, sediment, and surface water samples will be retained for 30 days after final sample results 
are reported, unless a request to archive a sample has been made, or previous arrangements 
have been made to archive the sample. The sample custodian will dispose of samples in 
accordance with the subcontractor’s laboratory SOP. 

 
Figure 27-1: Example Chain of Custody Record 
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SAP Worksheet #28a: Laboratory QC Samples Table 

Matrix: Soil/Surface Water/Sediment  
Analytical Group: Explosives  
Analytical Method/SOP Reference: USEPA Method 8330A, ANA8330 

QC Sample: 
Frequency and 

Number 
Method/SOP QC 

Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action DQI 
Measurement 

Performance Criteria 

MB Analyze one per 
preparatory batch 
after calibration 
standards and prior 
to sample analysis. 

No target compounds ≥ 1/2 
LOQ or > 1/10 the 
concentration measured in 
any sample. For common 
laboratory contaminants, no 
analytes > LOQ. 

Identify and correct the problem. 
Re-prep and reanalyze MB and 
all samples batched with the 
contaminated MB. 
If re-analysis cannot be 
performed, qualify the data and 
explain in case narrative. 

APPL Laboratory 
Analytical Chemist 

Accuracy No target analytes detected 
> 1/2 LOQ 

LCS/LCSD One per preparation 
or analytical batch of 
20 samples or fewer. 
 

Reference tables of DoD 
QSM Version 5.0, Control 
Limits—see Table 28a-1. 
RPD < 30 percent. 

Identify and correct the problem. 
If sufficient sample volume is 
available, re-prep and reanalyze 
the LCS/LCSD and all samples 
in the associated preparatory 
batch for failed analytes.  
If re-analysis cannot be 
performed, qualify the data and 
explain in case narrative. 

APPL Laboratory 
Analytical Chemist 

Accuracy  Reference tables of DoD 
QSM Version 5.0 Control 
Limits—see Table 28a-1. 
RPD < 30 percent. 

MS/MSD One per SDG or 
every 20 samples or 
less; all target 
compounds to be 
spiked. Project-
designated samples. 

Reference tables of DoD 
QSM Version 5.0, Control 
Limits—see Table 28a-1. 
RPD < 30 percent. 

Examine the project-specific 
DQOs. If acceptance criteria are 
not met for specific analytes, 
qualify the data and explain in 
case narrative. 

APPL Laboratory 
Analytical Chemist 

Precision/ 
Accuracy  

Reference tables of DoD 
QSM Version 5.0, Control 
Limits—see Table 28a-1. 
RPD < 30 percent. 
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SAP Worksheet #28a: Laboratory QC Samples Table 

Matrix: Soil/Surface Water/Sediment  
Analytical Group: Explosives  
Analytical Method/SOP Reference: USEPA Method 8330A, ANA8330 

QC Sample: 
Frequency and 

Number 
Method/SOP QC 

Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action DQI 
Measurement 

Performance Criteria 

Surrogates Included in every field 
sample and QC 
sample per method 

Reference tables of DoD 
QSM Version 5.0, Control 
Limits—see Table 28a-1. 

Identify and correct the problem. 
Re-prep and reanalyze all 
samples with failed surrogates in 
the associated preparatory 
batch. If obvious 
chromatographic interference 
with surrogate is present, 
re-analysis may not be 
necessary. Qualify all applicable 
data if acceptance criteria are 
not met, and explain in case 
narrative. 

APPL Laboratory 
Analytical Chemist 

Accuracy Reference tables of DoD 
QSM Version 5.0, Control 
Limits—see Table 28a-1. 

MB = method blank 
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Table 28a-1 Explosives Method QC Acceptance Limits 

ANALYTE Method QC Acceptance Limits 

Explosives by USEPA Method 8330A 

QC Parameters Soil/Sediment Control Limits (%) Water Control Limits (%) 

1,3,5-Trinitrobenzene  81 to 123 73 to 125 

1,3-Dinitrobenzene  84 to 124 78 to 120 

2,4,6-Trinitrotoluene  75 to 125 71 to 123 

2,4-Dinitrotoluene  82 to 123 78 to 120 

2,6-Dinitrotoluene  86 to 119 77 to 127 

2-Amino-4,6-dinitrotoluene  87 to 121 79 to 120 

4-Amino-2,6-dinitrotoluene  84 to 124 76 to 125 

RDX  82 to 124 68 to 130 

3-Nitrotoluene  79 to 127 73 to 125 

Nitrobenzene  80 to 128 65 to 134 

2-Nitrotoluene  84 to 120 70 to 127 

4-Nitrotoluene  83 to 122 71 to 127 

HMX  77 to 122 65 to 135 

Tetryl  66 to 138 64 to 128 

Surrogate % Recovery % Recovery 

1,2-dinitrobenzene 89 to 123 83 to 119 

Note: 
The accuracy and precision limits are based on those in the DoD QSM, Version 5.0 (July 2013). If there was not a DoD QSM  
control limit available, an alternative limit was selected based on historically reasonable and achievable limits. If the laboratory  
cannot meet these limits, the laboratory-generated control limit will be used. 
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SAP Worksheet #28b: Laboratory QC Samples Table 
Matrix: Soil/Surface Water/Sediment  
Analytical Group: Metals (including Mercury)  
Analytical Method/SOP Reference: USEPA Methods 6020/7470A/7471A, ANA6020/ANA7470A/ANA7471 

QC Sample: 
Frequency and 

Number 

Method/SOP QC 
Acceptance 

Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
Data Quality 

Indicator 
Measurement Performance 

Criteria 

MB One per 
digestion batch 
of 20 or fewer 
samples. 

No target analytes 
detected > 1/2 
LOQ 

Assess data. Correct problem. If 
necessary, re-prepare and 
reanalyze MB and all samples 
processed with the contaminated 
blank. 
If the sample concentrations are 
greater than 10 times the blank 
concentration, no corrective 
action needed. 

APPL Laboratory 
Analytical Chemist 

Accuracy No target analytes detected > 
1/2 LOQ. 

LCS/LCSD One per batch of 
20 or less, all 
target 
compounds to 
be spiked. 

Reference tables 
of DoD QSM 
Version 5.0 
Control Limits—
see Table 28b-1.  
RPD ≤ 20 percent 

Evaluate and reanalyze if 
possible.  
If the LCS recoveries are high 
but the sample results are not 
detected, narrate. Otherwise, 
re-prepare and reanalyze the 
batch. 

APPL Laboratory 
Analytical Chemist 

Accuracy  Reference tables of DoD QSM 
Version 5.0 Control Limits—see 
Table 28b-1. 
RPD ≤ 20 percent. 

MS/MSD One per SDG or 
every 20 
samples or less; 
all target 
compounds to 
be spiked. 
Project-
designated 
samples. 

Reference tables 
of DoD QSM 
Version 5.0 
Control Limits—
see Table 28b-1.  
RPD ≤ 20 percent. 

CA will not be taken for samples 
when recoveries are outside 
limits if a matrix effect can be 
verified and LCS criteria are met. 
No CA required if the 
concentration of the parent 
sample target is greater than 
four times the spike 
concentration. 
If both the LCS and MS/MSD are 
unacceptable for any one target, 
re-prepare the samples and QC. 

APPL Laboratory 
Analytical Chemist 

Precision/Accuracy  Reference tables of DoD QSM 
Version 5.0 Control Limits—see 
Table 28b-1.  
RPD ≤ 20 percent. 
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SAP Worksheet #28b: Laboratory QC Samples Table 
Matrix: Soil/Surface Water/Sediment  
Analytical Group: Metals (including Mercury)  
Analytical Method/SOP Reference: USEPA Methods 6020/7470A/7471A, ANA6020/ANA7470A/ANA7471 

QC Sample: 
Frequency and 

Number 

Method/SOP QC 
Acceptance 

Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
Data Quality 

Indicator 
Measurement Performance 

Criteria 

Internal Standard Included in 
every sample. 

Internal standard 
intensity within 
30% to 120% of 
intensity of the 
internal standard 
in the ICAL 

Inspect the ICP-MS for 
malfunctions. Reanalyze all 
samples analyzed while system 
was malfunctioning. 
If corrective action fails in the 
field samples, analytes 
associated with noncompliant 
internal standard will be qualified 
and explained in the case 
narrative. 

APPL Laboratory 
Analytical Chemist 

Precision/Accuracy RT and EICP 

ICP Serial Dilution One per 
digestion batch 
of 20 or fewer 
samples. 

If original sample 
result is at least 50 
times the 
instrument DL, 
five-fold dilution 
must agree within 
±10 percent of the 
original result. 

Flag result or dilute and 
reanalyze sample to eliminate 
interference. 

APPL Laboratory 
Analytical Chemist 

Accuracy If original sample result is at 
least 50 times the instrument 
DL, five-fold dilution must agree 
within ±10 percent of the 
original result. 

Post-Digestion 
Spike 

When serial 
dilution test fails 
or if an analyte 
concentration for 
all samples in a 
batch is less 
than 50 times 
LOQ (< 25 for 
mercury). 

Recovery within 80 
to 120 percent of 
expected results 
(85 to 115 percent 
for mercury). 

Check for instrumental problem 
then reanalyze post-digestion 
spike addition if appropriate. 
Flag result as needed. 

APPL Laboratory 
Analytical Chemist 

Accuracy Recovery within 80 to 
120 percent of expected results 
(85 to 115 percent for mercury). 

Notes: 
%R = percent recovery 
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Table 28b-1 Metals Method QC Acceptance Limits 

ANALYTE Method QC Acceptance Limits 

Metals by USEPA Method 6020/7470A/7471A 

QC Parameters Soil/Sediment Control Limits (%R) Water Control Limits (%R) 

Aluminum 78 to 124 84 to 117 

Antimony 72 to 124 85 to 117 

Arsenic 82 to 118 84 to 116 

Barium 86 to 116 86 to 114 

Beryllium 80 to 120 83 to 121 

Cadmium 84 to 116 87 to 115 

Calcium 86 to 118 87 to 118 

Chromium 83 to 119 85 to 116 

Cobalt 84 to 115 86 to 115 

Copper 84 to 119 85 to 118 

Iron 81 to 124 87 to 118 

Lead 84 to 118 88 to 115 

Magnesium 80 to 123 83 to 118 

Manganese 85 to 116 87 to 115 

Mercury 74 to 126 70 to 124 

Molybdenum 83 to 114 83 to 115 

Nickel 84 to 119 85 to 117 

Potassium 85 to 119 87 to 115 

Selenium 80 to 119 80 to 120 

Silver 83 to 118 85 to 116 

Sodium 79 to 125 85 to 117 
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Table 28b-1 Metals Method QC Acceptance Limits 

ANALYTE Method QC Acceptance Limits 

Metals by USEPA Method 6020/7470A/7471A 

QC Parameters Soil/Sediment Control Limits (%R) Water Control Limits (%R) 

Strontium 75 to 129 82 to 118 

Thallium 83 to 118 82 to 116 

Tin 82 to 121 86 to 115 

Vanadium 82 to 116 86 to 115 

Zinc 82 to 119 83 to 119 
Note: 
The accuracy and precision limits are based on those in the DoD QSM, Version 5.0 (July 2013). If there was not a DoD QSM control 
limit available, an alternative limit was selected based on historically reasonable and achievable limits. If the laboratory cannot meet these 
limits, the laboratory-generated control limit will be used. 
 



Sampling and Analysis Plan  RI Work Plan for Munitions Response Program Sites UXO1, UXO6, and AOC2 
Site Name: Munitions Response Program Sites UXO1, UXO6, and AOC2 Document Control Number: KCH-2622-0078-0026 
Site Location: Seal Beach, California October 2015 

 131 OF 162 

SAP Worksheet #28c: Laboratory QC Samples Table 

Matrix: Soil/Surface Water  
Analytical Group: Perchlorate  
Analytical Method/SOP Reference: USEPA Method 6850, ANA6850 

QC Sample: 
Frequency and 

Number 
Method/SOP QC 

Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action DQI 
Measurement 

Performance Criteria 

MB Analyze one per 
preparatory batch 
after calibration 
standards and prior 
to sample analysis. 

No analytes detected > 
1/2 LOQ or > 1/10 the 
amount measured in any 
sample or 1/10 the 
regulatory limit, whichever 
is greater. 

Identify and correct the problem. 
Re-prepare and reanalyze MB and 
all samples processed with 
contaminated MB. 
If re-analysis cannot be 
performed, qualify the data and 
explain in case narrative. 

APPL Laboratory 
Analytical Chemist  

Accuracy Detections < 1/2 LOQ 

LCS/LCSD One per preparatory 
batch. 

84 to 121 %R (soil) 
84 to 119 % R (water) 
RPD ≤ 15 percent 

Identify and correct the problem. 
Re-prepare and reanalyze the 
LCS and all samples in the 
associated preparatory batch for 
failed analytes, if sufficient sample 
volume is available.  
If re-analysis cannot be 
performed, qualify the data and 
explain in case narrative. 

APPL Laboratory 
Analytical Chemist 

Accuracy 84 to 121 %R (soil) 
84 to 119 % R (water) 
RPD ≤ 15 percent 

MS/MSD  One per SDG or 
every 20 samples or 
less; all target 
compounds to be 
spiked. Project-
designated samples. 

84 to 121 %R (soil) 
84 to 119 % R (water) 
RPD ≤ 15 percent 

Examine the project-specific 
DQOs. 
If acceptance criteria are not met 
for specific analytes, qualify the 
data and explain in case narrative. 

APPL Laboratory 
Analytical Chemist  

Precision/Accuracy 84 to 121 %R (soil) 
84 to 119 % R (water) 
RPD ≤ 15 percent 
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SAP Worksheet #28c: Laboratory QC Samples Table 

Matrix: Soil/Surface Water  
Analytical Group: Perchlorate  
Analytical Method/SOP Reference: USEPA Method 6850, ANA6850 

QC Sample: 
Frequency and 

Number 
Method/SOP QC 

Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action DQI 
Measurement 

Performance Criteria 

IS Included in every 
field and QC sample.  

Measured IS area within 
+ 50 percent of the value 
from the average of the IS 
area counts of the ICAL.  
RRT of the perchlorate ion 
must be 1.0 + 2 percent 
(0.98 – 1.02) 

Rerun the samples at increasing 
dilutions until the + 50 percent 
acceptance criteria are met. If 
criteria cannot be met with 
dilution, interference is suspected 
and the sample must be 
reprepped using additional 
pretreatment steps. 
If acceptance criteria are not met 
for specific analytes, qualify the 
data and explain in case narrative. 

APPL Laboratory 
Analytical Chemist  

Precision/Accuracy Measured IS area 
within + 50 percent of 
the value from the 
average of the IS area 
counts of the ICAL.  
RRT of the perchlorate 
ion must be 1.0 + 2 
percent (0.98 – 1.02) 
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SAP Worksheet #28d: Laboratory QC Samples Table 
Matrix: Soil  
Analytical Group: Hexavalent Chromium 
Analytical Method/SOP Reference: USEPA Method 7199, ANA218.6/7199 

QC Sample: 
Frequency and 

Number 
Method/SOP QC 

Acceptance Limits Corrective Action 

Person(s) 
Responsible 

for Corrective 
Action DQI 

Measurement 
Performance Criteria 

MB One per 
preparation batch 

No Target Compounds 
> 1/2 LOQ  

Run an instrument blank (or system 
blank). 
Asses impact on data. 
Reanalyze method blank. 
Re-prepare batch as necessary. 

APPL 
Laboratory 
Analytical 
Chemist 

Accuracy No target analytes 
detected > 1/2 LOQ 

LCS/LCSD One per 
preparation batch 

80 to 120 %R  
RPD ≤ 20 percent  

Check calculations. 
If sufficient sample is available, re-
extract and reanalyze samples. 
If insufficient sample is available, 
reanalyze extracts. Qualify data as 
needed. 

APPL 
Laboratory 
Analytical 
Chemist 

Accuracy  80 to 120 %R 
RPD ≤ 20 percent  

MS/MSD  One per SDG or 
every 20 samples 
or less; all target 
compounds to be 
spiked 

75 to 125 %R 
RPD ≤ 20 percent  

Check calculations. 
Evaluate all data. 
Assess impact and qualify data. 
Reanalyze once and include in the 
narrative. 

APPL 
Laboratory 
Analytical 
Chemist 

Precision/Accuracy  75 to 125 %R  
RPD ≤ 20 percent  
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SAP Worksheet #28e: Laboratory QC Samples Table 
Matrix: Sediment  
Analytical Group: Total Organic Carbon 
Analytical Method/SOP Reference: Walkley-Blank Method/ANAWALKLEY 

QC 
Sample: Frequency and Number 

Method/SOP QC 
Acceptance Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action DQI 

Measurement 
Performance 

Criteria 

MB One per preparation batch No Target 
Compounds > 1/2 
LOQ 

Run an instrument blank (or 
system blank). 
Asses impact on data. 
Reanalyze method blank. 
Re-prepare batch as necessary. 

APPL Laboratory 
Analytical Chemist 

Accuracy No target analytes 
detected > 1/2 LOQ 

LCS/LCSD One per preparation batch 80-120 %R  
RPD ≤ 30 percent  

Check calculations. 
If sufficient sample is available, 
re-extract and reanalyze 
samples. 
If insufficient sample is 
available, reanalyze extracts. 
Qualify data as needed. 

APPL Laboratory 
Analytical Chemist 

Accuracy  80-120 %R 
RPD ≤ 30 percent  

MS/MSD  One per SDG or every 20 
samples or less; all target 
compounds to be spiked 

75-120 %R 
RPD ≤ 30 percent  

Check calculations. 
Evaluate all data. 
Assess impact and qualify data. 
Reanalyze once and include in 
the narrative. 

APPL Laboratory 
Analytical Chemist 

Precision/Accuracy  75-120 %R  
RPD ≤ 30 percent  
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SAP Worksheet #29: Project Documents and Records Table 
Document Where Maintained* 

APP and work plan with SAP KCH project files and NAVFAC Southwest Administrative Record 

Field notes/logbook KCH project file 

COC KCH project file and analytical laboratory (APPL) 

Laboratory raw data Analytical Laboratory, KCH project file, NAVFAC Southwest Administrative Record 

Field audit KCH project file  

CA KCH project file and analytical laboratory (APPL) 

Laboratory equipment maintenance logs KCH project file and analytical laboratory (APPL) 

Sample preparation KCH project file, analytical laboratory (APPL), and NAVFAC Southwest 
Administrative Record  

Run logs KCH project file, analytical laboratory (APPL), and NAVFAC Southwest 
Administrative Record  

Sample disposal KCH project file and analytical laboratory (APPL) 

CLP-equivalent (Level IV) analytical laboratory reports, including raw data 
(report parameters summarized on checklist and provided as attachment) 

KCH project file, analytical laboratory (APPL), NAVFAC Southwest Administrative 
Record 

Data validation reports KCH project file, data validation subcontractor (LDC), NAVFAC Southwest 
Administrative Record 

Notes: 
*Files will be stored for a minimum of 7 years in accordance with the Comprehensive Long-Term Environmental Action - Navy (CLEAN) contract requirement at the KCH 
office in San Diego, California. 
Documents submitted to the NAVFAC Southwest Administrative Record will be consistent with NAVFAC Southwest EWI No. 6 (NAVFAC SW, 2005b). 
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SAP Worksheet #30: Analytical Services Table 

Matrix Analytical Group 

Sample 
Locations/ID 

Numbers Analytical SOP 

Data Package 
Turnaround 

Time 

Laboratory/Organization1 
(name and address, contact 

person, and telephone 
number) 

Backup 
Laboratory/Organization  

(name and address, contact 
person, and telephone 

number) 

Soil  Explosives See SAP 
Worksheet #18 

USEPA 8330A 28 days 
(calendar) 

APPL 
908 North Temperance Avenue 
Clovis, CA 93611 
Cynthia Clark (PM) 
(559) 275-2175 

EMAX Laboratory 
1835 W. 205th Street 
Torrance, CA 90501 
Ye Myint (PM)  
(310) 618-8889 

Perchlorate USEPA 6850 

Hexavalent Chromium USEPA 7199 

Metalsa USEPA 6020/7471A 

Sediment Explosives USEPA 8330A 

Perchlorate USEPA 6850 

Metalsa USEPA 6020/7471A 

TOC Walkley-Black Method 

Surface 
Water 

Explosives USEPA 8330A 

Perchlorate USEPA 6850 

Metalsa (total and 
dissolved) 

USEPA 6020/7470A 

Notes: 
a Metals, including strontium, tin, and mercury  
Samples will be analyzed by laboratories that are certified by the State of California ELAP and accredited by the DoD ELAP (Attachment 3).  
APPL DoD ELAP Certification Number L13-238-R2; Valid to November 27, 2015 
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SAP Worksheet #31: Planned Project Assessments Table 

Assessment 
Type Frequency 

Internal or 
External 

Organization 
Performing 

Assessment 

Person(s) Responsible for 
Performing Assessment  
(title and organizational 

affiliation) 

Person(s) Responsible 
for Responding to 

Assessment Findings  
(title and organizational 

affiliation) 

Person(s) 
Responsible for 
Identifying and 

Implementing CA  
(title and 

organizational 
affiliation) 

Person(s) 
Responsible for 

Monitoring 
Effectiveness of CA  

(title and 
organizational 

affiliation) 

Readiness 
Review 

Before 
mobilizing to 
the field 

Internal KCH Health and Safety Manager 
(KCH) 

TOM and Field Sampling 
Manager 
(KCH) 

TOM (KCH) TOM (KCH) 

Field 
Sampling 
TSA 

Once during 
sampling  

Internal KCH TOM (KCH) 
Program QAM (KCH) 

Field Sampling Manager  
(KCH) 

Field Sampling 
Manager 
(KCH) 

PQAO (KCH) 

Data Review 
TSA 

During field 
sampling and 
analysis 
through 
validation 

Internal KCH TOM (KCH) 
Program QAM (KCH) 

Field Sampling Manager 
and Project Chemist 
(KCH), and APPL 
Laboratory Manager 

Project Chemist and 
Program QAM (KCH), 
APPL Laboratory 
Manager 

Program QAM and 
Project Chemist  
(KCH) 

Notes: 
TSA = technical systems audit 
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SAP Worksheet #32: Assessment Findings and Corrective Action Responses Table 

Assessment 
Type 

Nature of Deficiencies 
Documentation 

Individual(s) 
Notified of Findings  

(name, title, 
organization) 

Timeframe of 
Notification 

Nature of Corrective 
Action Response 
Documentation 

Individual(s) Receiving 
Corrective Action 

Response 
(name, title, 

organization) 
Timeframe for 

Response 

Readiness 
Review 

Readiness Review Checklist. Marilyn Gauthier, 
TOM, KCH 

As soon as 
possible within 
same day of 
finding 

Readiness Review 
Checklist with 
outstanding actions 
completed or addressed 
prior to project work. 

Marilyn Gauthier, TOM, 
KCH 

1 business day 

Field Sampling 
TSA 

Audit Form showing results of 
field audit. If CAs are 
necessary and cannot be 
implemented during the audit, 
these deficiencies will be 
noted, and their resolution will 
be documented in the CA 
Report. 
See attached TSA form 
(Figure 32-1). 

Bill Bergeron, Field 
Sampling Manager, 
KCH 

As soon as 
possible within 
same day of 
finding 

Completed Audit Form 
indicating all CAs taken. 
Additional documentation 
will be attached as 
necessary. 
Audit Form is issued by 
the Project QAO. 

Bill Bergeron, Field 
Sampling Manager, KCH 

1 business day 

Marilyn Gauthier, 
TOM, KCH 

1 business day Marilyn Gauthier, TOM, 
KCH 

1 business day 

Theresa Rojas, 
Program QAM, KCH 

1 business day Theresa Rojas, Program 
QAM, KCH 

3 business days 

Brenda Reese, RPM, 
Navy 

1 business day if 
CA involves 
more than a 
1-day delay  

Brenda Reese, RPM, Navy Included with 
summary report 

Data Review TSA Memo or written audit report. Theresa Rojas, 
Program QAM, KCH 

1 business day Letter or e-mail Theresa Rojas, Program 
QAM, KCH 

3 business days 
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Figure 32-1 Technical Systems Audit Form: Soil Boring/Sampling 
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SAP Worksheet #33: Quality Assurance Management Reports  

Type of Report 

Frequency  
(daily, weekly monthly, 

quarterly, annually, etc.) Projected Delivery Date(s) 

Person(s) Responsible for 
Report Preparation 

(title and organizational 
affiliation) 

Report Recipient(s) 
(title and organizational 

affiliation) 

Data Quality Assessment: 
• Overview of sampling, decontamination, 

and data storage procedures 
• Identifies QC samples and summarizes 

associated analytical results 
• Summarizes the findings of the 

analytical data validation process 
• Provides an evaluation of data quality in 

accordance with the data quality 
indicators defined in the final SAP 

Once Approximately 60 days after 
field investigation is complete 

Theresa Rojas, Program QAM, 
KCH 
George DeMetropolis, MR 
PQAO, KCH 
Karin Kaiser, Project Chemist, 
KCH 

Brenda Reese, Navy RPM 

Field Sampling TSA Report Once Approximately 30 days after 
completion of audit 

George DeMetropolis, MR 
PQAO, KCH 

Marilyn Gauthier, TOM, KCH 
Brenda Reese, Navy RPM 

Final Investigation Report Once 60 days after validated data 
received 

Marilyn Gauthier, TOM, KCH Persons listed in SAP 
Worksheet #3 
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SAP Worksheets #34, #35, and #36: Data Verification and Validation (Steps I and IIa/IIb) Process Table 

Data Review Input Description 
Responsible for Verification 

(title, organization) Step I/IIa/IIb * 
Internal/ 
External 

Planning Documents Evidence of approval and completeness of UFP-QAPP will 
be tracked by NIRIS as well as KCH CLEAN IV DQC form. 

TOM, KCH I Internal 

Field Notebooks Field notebooks will be reviewed internally and placed into 
the project file for archival at project closeout. 

Field Sampling Manager, KCH I Internal 

COC Records and Shipping Forms COC records and shipping documentation will be reviewed 
internally upon their completion and verified against the 
packed sample coolers they represent. The shipper's 
signature on the COC record will be initialed by the 
reviewer, a copy of the COC record retained in the site file, 
and the original and remaining copies taped inside the 
cooler for shipment. 

Field Sampling Manager, KCH I Internal 

Sample Condition upon Receipt Any discrepancies, or missing or broken containers, will be 
communicated to the designee in the form of laboratory 
logins or sample receipt forms.  

Laboratory Project Manager, APPL 
Project Chemist, KCH 

I Internal and 
External 

Sample Chronology Holding times from collection to extraction or analysis and 
from extraction to analysis will be considered by the data 
validator during the data validation process. 

Project Chemist, KCH  
Data Validator, LDC 

I Internal and 
External 

EDDs EDDs (100 percent) will be compared against hard-copy 
laboratory results. 
Corrections to EDDs will be requested via e-mail to the 
laboratory. 

Data Manager, KCH 
Data Validator, LDC 

I Internal and 
External 

Analytical Laboratory Data  Laboratory data packages and EDDs will be verified 
internally by the laboratory performing the work for 
completeness and technical accuracy prior to submittal 
using a completeness checklist. Received data packages 
and EDDs will be verified externally according to the 
SAP-specified analytical data validation procedures. 

Project Chemist, KCH  
Laboratory Project Manager, APPL 
Data Validator, LDC 

I Internal and 
External 
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SAP Worksheets #34, #35, and #36: Data Verification and Validation (Steps I and IIa/IIb) Process Table 

Data Review Input Description 
Responsible for Verification 

(title, organization) Step I/IIa/IIb * 
Internal/ 
External 

Audit Reports Upon report completion, a copy of all audit reports will be 
placed in the site file. If CAs are required, a copy of the 
documented CA taken will be attached to the appropriate 
audit report in the QA site file. Periodically, and at the 
completion of site work, site file audit reports and CA 
forms will be reviewed internally to ensure that all 
appropriate CAs have been taken and that CA reports are 
attached. If CAs have not been taken, the site manager 
will be notified to ensure action is taken. 

TOM, KCH  
Program QAM, KCH  

I Internal 

CA Reports CA reports will be reviewed by the Project Chemist or PM 
and placed into the project file for archive at project 
closeout. 

Project Chemist, KCH  
Program QAM, KCH 

I Internal 

Communication Logs Establish that the proper communication procedures were 
implemented by field and laboratory personnel by 
documentation in an e-mail. 

MC PQAO, KCH  IIa Internal 

Copies of Laboratory Notebook, 
Records, and Prep Sheets 

Establish that the proper documentation was implemented 
by laboratory personnel using a checklist. 

Data Validator, LDC IIa External 

CA Reports Establish that the proper reporting procedures were 
implemented from laboratory personnel to laboratory 
QAM. 

Data Validator, LDC 
Program QAM, KCH 

IIa Internal and 
External 

Definitions of Laboratory Qualifiers Assess that the laboratory data qualifiers were defined 
and properly assigned per the method, contract, or 
procedure. A summary of the laboratory qualifier 
description will be provided in each laboratory data 
package. 

Data Validator, LDC IIa and IIb External 

Documentation of CA Results Establish that the CA procedures were implemented and 
the CA properly addressed by laboratory QAM. 
Laboratory will provided CA report for review. 

Data Validator, LDC 
Project QAM, KCH  

IIa and IIb Internal and 
External 

Documentation of Individual QC 
Results (for example, spike, 
duplicate, LCS) 

Establish that the QC results were properly reported, and 
whether project performance criteria were met. 
Individual QC results will be evaluated using checklists 
and findings discussed in the data validation report. 

Data Validator, LDC IIa and IIb External 
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SAP Worksheets #34, #35, and #36: Data Verification and Validation (Steps I and IIa/IIb) Process Table 

Data Review Input Description 
Responsible for Verification 

(title, organization) Step I/IIa/IIb * 
Internal/ 
External 

Documentation of Laboratory 
Method Deviations 

Evaluate whether deviations from laboratory methods 
affected data, and whether laboratory data qualifiers were 
assigned, if applicable. 
Method deviations will be documented in the data 
validation report. 

Data Validator, LDC IIa and IIb External 

EDDs Assess whether required analytical data/values were 
provided by the laboratory in the proper EDD format. 

Data Manager, KCH 
Project Chemist, KCH 

IIa and IIb Internal 

Instrument Calibration Reports Establish that instrument initial and continuing calibration 
was performed per the method, contract, or procedure, 
and any deviations were documented and summarized in 
the data validation report. 

Data Validator, LDC IIa and IIb External 

Laboratory Name Establish that analytical laboratories performing analysis 
are identified in analytical data reports. 

Project Chemist, KCH IIa Internal 

Laboratory Sample ID Numbers Establish that unique laboratory sample ID numbers are 
used, and are traceable to each unique sample ID, 
including QC samples. 

Data Validator, LDC IIa External 

QC Sample Raw Data Establish that QC samples (such as blanks, MS/MSD, 
LCS, surrogates, and internal standards) were analyzed in 
accordance with the method and met the performance 
criteria and documented using a checklist and 
summarized in the data validation report. 

Data Validator, LDC IIa and IIb External 

QC Summary Information Evaluate whether QC results met project performance 
criteria and deviations were documented, and assess 
blank contamination in accordance with the “5x/10x rule” 
per risk assessment requirements (USEPA, 1989) 

Data Validator, LDC IIa and IIb External 

Raw Data Establish that sample preparation and analytical raw data 
(i.e., calculations, deviations) are correct and complete 
using a validation checklist. 

Data Validator, LDC IIa and IIb External 
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SAP Worksheets #34, #35, and #36: Data Verification and Validation (Steps I and IIa/IIb) Process Table 

Data Review Input Description 
Responsible for Verification 

(title, organization) Step I/IIa/IIb * 
Internal/ 
External 

Reporting Forms, Completed with 
Actual Results 

Assess whether transcription of analytical data (i.e., 
transfer of analytical instrument output to reporting form) 
are accurate and complete, and that quantitation limits 
were achieved and summarized in the data validation 
report. 

Data Validator, LDC IIa and IIb External 

Signatures for Laboratory Sign-Off 
(for example, laboratory QAM) 

Establish that each analytical data report was reviewed 
and signed by the laboratory QAM. 

Data Validator, LDC IIa External 

Standards Traceability Records Establish that standards and reagents used during sample 
preparation and analysis are traceable and meet method, 
contract, and procedural requirements. 

Program QAM, KCH 
 

IIa Internal 

COC Records Establish that the proper sample custody procedures were 
implemented by field personnel. 

Project Chemist, KCH IIa Internal 

Communication Logs Establish that the proper communication procedures were 
implemented by field and laboratory personnel. 

Program QAM, KCH 
MC PQAO, KCH 
Field Sampling Manager, KCH 
Project Chemist, KCH 

IIa Internal 

CA Reports Establish that the proper reporting procedures were 
implemented from field personnel to Program QAM. 

Program QAM, KCH IIa and IIb Internal 

Documentation of CA Results Establish that the proper reporting procedures were 
implemented by Program QAM. 

Program QAM, KCH IIa and IIb Internal 

Documentation of Deviation from 
Methods 

Evaluate whether deviations from sampling and field 
methods affected data. 

Program QAM, KCH 
MC PQAO, KCH 

IIa and IIb Internal 

Documentation of Internal QA 
Review 

Establish that field and sampling procedures were 
implemented in accordance with the method, contract, or 
procedure, and deviations were documented. 

MC PQAO, KCH IIa and IIb Internal 

EDDs Assess whether required field data/values have been 
provided in the proper EDD format. 
Corrections to EDDs are requested via e-mail. 

Project Chemist, KCH 
Data Manager, KCH 

IIa Internal 
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SAP Worksheets #34, #35, and #36: Data Verification and Validation (Steps I and IIa/IIb) Process Table 

Data Review Input Description 
Responsible for Verification 

(title, organization) Step I/IIa/IIb * 
Internal/ 
External 

Identification of QC Samples Establish that QC samples were collected in accordance 
with the method, contract, or procedure. 
Ensure the sample receipt form and COC record are used 
for verification. 

Project Chemist, KCH IIa and IIb Internal 

Sampling Instrument 
Decontamination Records 

Establish that proper decontamination procedures were 
implemented by field sampling personnel and recorded in 
the field logbook. 

Field Sampling Manager, KCH IIa and IIb Internal 

Field Instrument Calibration Logs, 
if applicable 

Establish that field instrumentation requiring calibration 
was calibrated in accordance with the method, 
manufacturer’s manual, or procedure. 
Calibration logs are recorded in the field logbook. 

Field Sampling Manager, KCH IIa Internal 

Sampling Location and Plan Establish that sample collection was performed at required 
sampling locations in accordance with the sampling plan. 
Sample locations are recorded in the field logbook and in 
the field forms. 

TOM, KCH IIa and IIb Internal 

Sampling Notes Evaluate whether sampling information was recorded 
correctly and completely on sampling forms, and any 
deviations were documented. 

Field Sampling Manager, KCH IIa and IIb Internal 

Sampling Report (from Field Team 
Leader to TOM describing 
sampling activities) 

Evaluate whether deviations occurred and potential impact 
to data. 
Sampling activities and deviations are recorded in the field 
logbook. 

Field Sampling Manager, KCH IIa and IIb Internal 

External Audit Report Review laboratory audit reports and accreditation and 
certification records for the laboratory’s performance on 
specific methods.  

Program QAM, KCH 
Project Chemist, KCH 

IIa and IIb Internal 

External PT Sample Results Evaluate the PT sample results against performance 
requirements as specified by the method, contract, or 
procedure. 

Program QAM, KCH 
Project Chemist, KCH 

IIa Internal 

Laboratory Assessment Establish that the laboratory is in compliance with the 
current QA manual, accreditation and certification 
requirements, and regulatory requirements.  

Program QAM, KCH 
Project Chemist, KCH 

IIa Internal 
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SAP Worksheets #34, #35, and #36: Data Verification and Validation (Steps I and IIa/IIb) Process Table 

Data Review Input Description 
Responsible for Verification 

(title, organization) Step I/IIa/IIb * 
Internal/ 
External 

Laboratory QA Plan Establish that the laboratory has a current QA manual and 
has been prepared in accordance with regulatory 
requirements. 

Program QAM, KCH  
Project Chemist, KCH 

IIa Internal 

Method Detection Limit Study 
Information 

Establish that the laboratory has performed method 
detection limit studies on each instrument annually or in 
accordance with the method, contract, or procedure. 

Program QAM, KCH 
Project Chemist, KCH 

IIa and IIb Internal 

State ELAP and DoD ELAP 
Accreditations 

Establish that the laboratory has current State of California 
ELAP and DoD ELAP accreditations for the analyses to be 
performed. 

Program QAM, KCH 
Project Chemist, KCH 

IIa Internal 

Data Validation of Explosives in 
Soil, Sediment, and Surface Water 

NAVFAC Southwest EWI #1 (NAVFAC SW, 2001). All 
data (except waste disposal data) will be validated at the 
following level: 10 percent at Level IV and 90 percent at 
Level III. 
Analytical methods and laboratory SOPs, as presented in 
this SAP; QSM, Version 5.0 (DoD, 2013); and National 
Functional Guidelines for Organic Data Review (USEPA, 
2008b)  

Data Validator, LDC IIa and IIb External 

Data Validation of Perchlorate in 
Soil, Sediment, and Surface Water 

NAVFAC Southwest EWI #1 (NAVFAC SW, 2001). All 
data (except waste disposal data) will be validated at the 
following level: 10 percent at Level IV and 90 percent at 
Level III. 
Analytical methods and laboratory SOPs, as presented in 
this SAP; QSM, Version 5.0 (DoD, 2013); and National 
Functional Guidelines for Inorganic Data Review (USEPA, 
2010). 

Data Validator, LDC IIa and IIb External 

Data Validation of Hexavalent 
Chromium in Soil  

NAVFAC Southwest EWI #1 (NAVFAC SW, 2001). All 
data (except waste disposal data) will be validated at the 
following level: 10 percent at Level IV and 90 percent at 
Level III. 
Analytical methods and laboratory SOPs, as presented in 
this SAP; QSM, Version 5.0 (DoD, 2013); and National 
Functional Guidelines for Inorganic Data Review (USEPA, 
2010). 

Data Validator, LDC IIa and IIb External 
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SAP Worksheets #34, #35, and #36: Data Verification and Validation (Steps I and IIa/IIb) Process Table 

Data Review Input Description 
Responsible for Verification 

(title, organization) Step I/IIa/IIb * 
Internal/ 
External 

Data Validation of Metals in Soil, 
Sediment, and Surface Water 

NAVFAC Southwest EWI #1 (NAVFAC SW, 2001). All 
data (except waste disposal data) will be validated at the 
following level: 10 percent at Level IV and 90 percent at 
Level III. 
Analytical methods and laboratory SOPs, as presented in 
this SAP, QSM, Version 5.0 (DoD, 2013), and USEPA 
National Functional Guidelines for Inorganic Data Review 
(USEPA, 2010). 

Data Validator, LDC IIa and IIb External 

Data Validation of TOC in 
Sediment 

NAVFAC Southwest EWI #1 (NAVFAC SW, 2001). All 
data (except waste disposal data) will be validated at the 
following level: 10 percent at Level IV and 90 percent at 
Level III. 
Analytical methods and laboratory SOPs, as presented in 
this SAP; QSM, Version 5.0 (DoD, 2013); and National 
Functional Guidelines for Inorganic Data Review (USEPA, 
2010). 

Data Validator, LDC IIa and IIb External 

Notes: 
*I = verification step is a completion check performed before the data review process continues to verify whether data package is complete. 
*IIa = compliance with methods, procedures, and contracts (see Table 10, page 117, UFP-QAPP manual, V.1, March 2005) 
*IIb = comparison with measurement performance criteria in the SAP (see Table 11, page 118, UFP-QAPP manual, V.1, March 2005) 
DQC = Document Quality Control 
PT = proficiency test 
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SAP Worksheet #37: Usability Assessment 
The usability assessment process will evaluate and document the usability of the data by 
considering the project DQIs (or the PARCCS criteria), and assess whether the data will be 
suitable for the intended needs of the project. Every data type (for example, sampling, field 
screening data, and laboratory analytical data) will be relevant to the usability assessment. Data 
usability will include the entry of analytical data validation flags, applied by the third-party 
analytical data validation subcontractor (for example, LDC) to the project data, as well as an 
overall assessment of the analytical data and field QC samples. 

The assessment will consider each type of data, the relationship to the entire dataset, and the 
adequacy of the data to fulfill the project DQOs. The SDGs will be assessed for correctness, 
completeness, and compliance with method- or project-specific QA/QC requirements, 
including the results of the independent analytical data validation process and contractual 
requirements. Validation will evaluate the analytical data based on the PARCCS criteria defined 
in this SAP and on other method-specific performance requirements. The overall assessment 
process will also be evaluated based on the intended use of the data. 

The intent of the data quality assessment process will be to establish the levels of PARCCS, and 
usability of the final results with respect to the project DQOs. Upon completion of analytical 
data validation and based on the acceptance criteria, each data point will be assessed as 
nonqualified, qualified as estimated (“J” or “UJ”), or qualified as rejected (“R”) and analytical 
data validation flags will be added to the project data. These parameters will be based on the 
analytical data quality and will encompass the DQIs established in this SAP. Qualification will 
be given according to each sample’s SDG and will be based on the SAP and applicable 
laboratory and data validation SOPs. Both analytical and contract compliance and completeness 
levels will then be assessed for each analytical parameter. Finally, the overall usefulness of the 
data will be established as related to the project DQOs. 

Data Quality Indicators 
The PARCCS criteria will be the qualitative and quantitative indicators of data quality. 
Quantifiable criteria, known as measurement performance criteria, are presented in SAP 
Worksheets #12 and #28. The PARCCS criteria are defined in the following discussion. 

Precision 
Precision is a measure of mutual agreement among individual measurements of the same 
property, usually under prescribed similar conditions. Precision will be measured by using 
laboratory duplicates, MSD, LCSD, and field duplicate samples, where applicable. It will be 
expressed in terms of the RPD as follows: 

( ) 100
221

21 ×
+

−
=

CC
CC

RPD  

where: 

C1  = concentration of sample or matrix spike 
C2 = concentration of duplicate or MSD 
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Accuracy 
Accuracy is the degree of agreement of an observed measurement (or an average of the same 
measurement type) with an accepted reference or true value. Accuracy of analytical 
determinations will be measured using laboratory QC analyses such as LCS’ or surrogate 
spikes. Accuracy will be measured by evaluating the actual result against the known 
concentration added to a spiked sample and will be expressed as %R as follows: 

100% ×
−

=
saC
USR  

where: 

S = measured concentration of spiked aliquot 
U = measured concentration of unspiked aliquot 
Csa = concentration of spike added 

Representativeness 
Representativeness is the reliability with which a measurement or measurement system reflects 
the true conditions under investigation. Representativeness is influenced by the number and 
location of the sampling points, sampling timing and frequency of monitoring efforts, and the 
field and laboratory procedures. The representativeness of data will be maintained by the use of 
established field and laboratory procedures and their consistent application. 

Comparability 
Comparability expresses the confidence with which one dataset can be compared to another 
based on using USEPA-defined procedures, where available. If USEPA procedures are not 
available, the procedures have been defined or referenced in this SAP. 

The comparability of data will be established through well-documented methods and 
procedures, standard reference materials, QC samples, performance-evaluation study results, 
and the reporting of each data type in consistent units. 

Completeness 
Completeness is a measure of the number of valid data obtained from a measurement system 
compared to the number that was expected to be obtained under correct normal conditions. 
Analytical data validation and data quality assessment will reveal which data will be valid and 
which data will be rejected or invalid (“R” qualified). Percent completeness will be defined as 
follows: 

100 ×=
T
VssCompletenePercent  

where: 

V = number of valid (not rejected) measurements over a given time 
T = total number of planned measurements 

The completeness goal for this project will be 90 percent for valid, usable data. If the 
completeness goal of the project is not achieved, a discussion on the limitations on the use of the 
project data will be included in the final RI report in the usability assessment section. 
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Sensitivity 
Sensitivity is the measure of a concentration at which an analytical method can positively 
identify and report analytical results. The sensitivity of an analytical method will be indicated 
by the project-required LOD, LOQ, and DL values, as compared to the PALs. 

Detection and Quantitation Limits 
The DL is the minimum concentration of an analyte that can be demonstrated to be different 
from zero or a blank concentration with 99 percent confidence from background noise for a 
specific analytical method (for example, 1 percent chance of false positive). The LOD is the 
minimum concentration of an analyte that can be demonstrated to be present with 99 percent 
confidence from background noise (for example, 1 percent chance of false negative). The LOQ 
represents the lowest concentration of an analyte that can be quantified within specified limits 
of precision and accuracy during routine laboratory operating conditions in a sample matrix. 
The LOQs are contractually specified minimum quantitation limits for specific analytical 
methods and sample matrices, such as soil or water, and will typically be several times the DL 
to allow for sample matrices. 

Selected analytical methods and associated LOQs are typically capable of quantifying 
contaminants of concern at concentrations below the most stringent screening criteria. The 
LOQs will reflect the maximum sensitivity of current, routinely used analytical methods.  

For this project, samples will be reported as estimated values (“J” qualified) if the 
concentrations are less than the LOQs but greater than the DLs or LODs. 

Evaluative Procedures Used to Assess Overall Measurement of Error Associated with the Project 
The usability assessment process for the project will consist of reviewing the analytical data 
validation reports for usable analytical data (for example, no validation qualifications or 
estimated “J”/“UJ” qualifications) and invalid or rejected (“R” qualified) analytical data, as well 
as evaluating the field and analytical data for discrepancies or deviations. This assessment will 
evaluate the impact of the discrepancies or deviations on the usability of the data and assesses 
whether the necessary information has been provided for use in the decision-making process. 
The assessment will evaluate whether there were deviations in sampling activities (for 
example, incorrect sample location, improper or malfunctioning sampling equipment, or 
incorrect analysis performed), COC documentation, or holding times; compromised samples 
(for example, damaged or lost samples) and the need to resample; or changes to SOPs or 
methods that could affect data quality.  

An evaluation of QC sample results will be performed to assess whether unacceptable QC 
results (for example, blank contamination) affect data usability. The “5x/10x rule” will be 
implemented when evaluating sample results against blank contamination in accordance with 
USEPA Risk Assessment Guidance for Superfund, Part A (USEPA, 1989). 

Other parameters to be evaluated during the usability assessment may include the following: 

• Matrix effects—matrix conditions that might have affected the performance of the extraction 
or analytical method 

• Site conditions—unusual weather conditions or site conditions that might have affected the 
sampling plan 
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• Identifying critical and noncritical samples or target analytes 

• Background or historical data 

• Data restrictions—data that do not meet the project DQOs or were “R” qualified might be 
restricted, but usable, as qualitative values for limited decision-making purposes 

The data will be evaluated for overall PARCCS criteria for each matrix, analytical group, and 
concentration level. Data use limitations will be discussed in the DQA report for data that do 
not meet the project DQOs or DQIs. 

The following personnel are responsible for performing the usability assessment: 

Karin Kaiser, Project Chemist, KCH 

Pei Geng, Third-Party Data Validator, LDC 

Documentation of the Data Usability Assessment  
Usability assessment results will be reported in the DQA report as an appendix to the RI report. 
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MRP Site UXO1
Graphical Conceptual Site Model for MC

SAP for MC at MRP Sites UXO1, UXO6 and AOC2
Naval Weapons Station Seal Beach, California

FIGURE

SOURCE
AREA

SOURCE
MEDIA

RELEASE
MECHANISMS

EXPOSURE
MEDIA

Contaminants at
MRP Site UXO1

D
at

e:
 8

/1
4/

2
01

5 
   

U
se

r:
 jp

at
ay

   
 P

at
h:

 \\
ka

dc
3-

ss
fs

2.
kl

ei
nf

el
de

r.
co

m
\d

ra
w

in
gs

\_
cl

ie
nt

s\
N

a
vy

_C
LE

A
N

\S
E

A
L_

B
E

A
C

H
\C

T
O

_0
78

\M
X

D
\M

R
P

_M
C

_
S

A
P

\P
re

D
ra

ft\
07

8_
32

41
.M

X
D

NOTES:
MRP = Munitions Response Program
UXO = Unexploded Ordnance
MC = Munitions of Concern
AOC = Area of Concern
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-This is a preliminary conceptual site model.
 Exposure pathways and receptors may change 
 when additional information becomes availabe.

a Potential future uses of UXO1 do not
include residential development.   10-5
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MRP Site UXO6
Graphical Conceptual Site Model for MC
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a Potential future uses of AOC2 do not
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MRP Site UXO1 MC Investigation Areas
Conceptual Sampling Designs

For Soil and Sediment Sampling
SAP for MC at MRP Sites UXO1, UXO6 and AOC2Naval Weapons Station Seal Beach, California
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STANDARD OPERATING PROCEDURE - 1 

Soil Sampling 

I. Purpose and Scope 
The purpose of this procedure is to provide guidelines for obtaining samples of surface and 
subsurface soils using hand and drilling-rig mounted equipment. Surface samples are 
defined as soil samples collected from 0 to 6 inches below ground surface or the first 
2 inches of soil below a surficial layer of vegetation. 

II. Equipment and Materials 
 Stainless-steel trowel, shovel, scoop, coring device, hand auger, or other appropriate 

hand tool 

 Stainless-steel, split-spoon samplers 

 Thin-walled sampling tubes 

 Drilling rig or soil-coring rig 

 Stainless-steel pan or bowl 

 Stainless-steel spoon 

 Sample bottles 

 EncoreTM or equivalent sampler 

III. Procedures and Guidelines 
Before sampling begins, equipment will be decontaminated using the procedures described 
in SOP Decontamination of Personnel and Equipment. The sampling point location is recorded 
in the field logbook. Debris and or vegetation should be cleared from the sampling location 
prior to sampling. If the site is paved, the paving material should be removed using a 
breakout bar, jackhammer, or concrete coring. These activities should be conducted using 
specialist subcontractors where necessary and sampling-related activities be covered by the 
project-specific health and safety plan/accident prevention plan. 

Underground utility clearance activities shall be conducted for all subsurface sampling 
where buried utilities may be encountered and in all cases where drilling equipment will 
advance deeper than 5 feet below ground surface (see SOP Locating and Clearing 
Underground Utilities).  

A. Surface and Shallow Subsurface Sampling 
A shovel, post-hole digger, hand auger, or other tool can be used to remove soil to a point 
just above the interval to be sampled. A decontaminated sampling tool will be used to 
collect the sample when the desired sampling depth has been reached. Soil for organic and 
inorganic analyses that require homogenizing or compositing shall be placed in a 
decontaminated stainless steel bowl and mixed with a stainless steel  spoon (disposable 
equipment may also be used).  Soil for volatile organic analysis is not mixed or composited 
but is placed directly into the appropriate sample bottles. A stainless-steel or dedicated 
wooden tongue depressor is used to transfer the sample from the bowl to the container. 
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Alternatively, soil samples for analysis of volatile organic compounds (VOC) and total 
petroleum hydrocarbons-purgeable (TPH-p) may need to be collected using an EncoreTM or 
equivalent sampler following USEPA Method 5035.  

The soils removed from the excavated hole should be visually described in the field 
logbook, including approximated depths.  

B. Split-Spoon Sampling 
Using a drilling rig or direct push rig, a hole is advanced to the desired depth. For split-
spoon sampling conducted using a drill rig, the samples are collected following ASTM D 
1586, Standard Penetration Test Method for Penetration Test and Split-Barrel Sampling of Soils. 
The sampler is lowered into the hole and driven to a depth equal to the total length of the 
sampler; typically, this is 24 inches. The sampler is driven in 6-inch increments using a 140-
pound weight (“hammer”) dropped from a height of 30 inches. The number of hammer 
blows for each 6-inch interval is counted and recorded. To obtain enough volume of sample 
for subsequent laboratory analysis, use of a 3-inch ID sampler may be required. Blow counts 
obtained with a 3-inch ID spoon do not conform to ASTM D 1586 and are therefore not be 
used for geotechnical evaluations. 

For split spoon sampling using direct push equipment the sampler is lowered to the 
required sampling depth and then driven a depth not to exceed the length of the sampler. 

Soil samples to be submitted to an analytical laboratory for testing may be collected in an 
unlined split-spoon sampler and transferred to glass jars for shipment to the laboratory; 
alternatively, a split-spoon sampler lined with thin wall brass or stainless steel sleeves may 
be used to both collect and containerize the sample.  

Soil sampling for VOCs and TPH-p may require the use of an EncoreTM or equivalent 
sampler as specified by USEPA Method 5035. The EncoreTM or equivalent samples are to be 
collected immediately upon recovery of the split spoon sampler (lined or unlined) following 
method specific protocols. 

The following steps should be followed when using an unlined sampler. Once retrieved 
from the hole, the sampler is carefully split open. Care should be taken not to allow material 
in the sampler to fall out of the open end of the sampler. To collect the sample, the surface of 
the sample should be removed with a clean tool and disposed of. Samples collected for 
volatiles analysis should be placed directly into the sample containers from the desired 
depth in the split spoon. Material for samples for all other parameters should be removed to 
a decontaminated stainless steel tray. The sample for organic (with the exception of VOC 
and TPH-p) and inorganic analyses may be homogenized and /or composited in the field 
by placing the sample in a clean bowl and breaking the sample into small pieces and 
removing gravel. The homogenized sample should be placed in the sample containers. If 
sample volume requirements are not met by a single sample collection, additional sample 
volume may be obtained by collecting a sample from below the sample and compositing the 
sample for non-volatile parameters only.  

For sampling using a lined split-spoon sampler, the following steps shall be followed: 

 Place clean and decontaminated sampler sleeves in the sampler barrel then assemble the 
sampler by aligning both sides of the barrel and attaching the drive shoe and sampler 
head to the bottom and top of the sampling barrel. 

 After driving the sample using either drilling or direct push equipment retrieve the 
sampler from the borehole and disassemble it.  
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 Inspect the soil sample at the ends of each sampling tube and log the soil type as 
specified in SOP Logging of Soil Borings and assess if the sampling tube has been filled, 
then select which tubes to submit for analysis. 

 Prepare each sampling tube for storage and transportation by sealing the ends of each 
sampling tube with Teflon sheeting and tightly fitting plastic end caps. The end caps 
shall be held in place with silicone tape or other USEPA approved sealing tape; electrical 
or duct tape shall not be used. 

 Complete and attach a sampling label the sampling tubes and include the sample depth 
based on the location in the sampling interval from which the sampling tube was taken 
in the logbook. 

 Decontaminate the sampler before taking the next sample. 

C. Thin-Walled Tube Sampling for Geotechnical Investigations 
Undisturbed samples may be collected for analysis for geotechnical parameters such as 
vertical hydraulic conductivity. These samples will be collected using thin-walled sampling 
tubes (sometimes called Shelby tubes) according to ASTM D 1587. Tubes will be 24 to 
36 inches long and 3 to 4 inches in diameter, depending upon the quantity of sample 
required. Samples for chemical analysis normally are not collected from thin-walled tube 
samples.   

Undisturbed samples will be obtained by smoothly pressing the sampling tube through the 
interval to be sampled using the weight of the drilling rig. Jerking the sample should be 
avoided. Once the sample is brought to the surface, the ends will be sealed with bees wax 
and then sealed with end caps and heavy tape. The sample designation, date and time of 
sampling, and the up direction will be noted on the sampling tube. The tube shall be kept 
upright as much as possible and will be protected from freezing, which could disrupt the 
undisturbed nature of the sample.  

IV. Key Checks and Preventive Maintenance 
 Check that decontamination of equipment is thorough.  
 Check that sample collection is swift to avoid loss of volatile organics during sampling. 
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STANDARD OPERATING PROCEDURE - 11 

Decontamination of Personnel and Equipment 

I. Purpose 
To provide general guidelines for the decontamination of personnel, sampling equipment, 
and monitoring equipment used in potentially contaminated environments. 

II. Scope 
This is a general description of decontamination procedures. 

III. Equipment and Materials 
 Distilled or deionized water 

 Potable water; must be from a municipal water supplier, otherwise an analysis must be 
run for appropriate volatile and semivolatile organic compounds and inorganic 
chemicals (e.g., Target Compound List and Target Analyte List chemicals) 

 2.5 percent (W/W) Liquinox and water solution 

 Large plastic pails, tubs, or buckets for Liquinox and water; scrub brushes; squirt 
bottles for Liquinox solution; and water, plastic bags, and plastic sheets 

 DOT-approved 55-gallon drum for disposal of waste 

 Phthalate-free gloves such as Nitrile 

 Decontamination pad and steam cleaner/high-pressure cleaner for large equipment  

IV. Procedures and Guidelines 

A. Personnel Decontamination 
1. To be performed after completion of tasks whenever potential for contamination exists, 

and upon leaving the exclusion zone. 

2. Wash boots in Liquinox solution, then rinse with water. If disposable latex booties are 
worn over boots in the work area, rinse with Liquinox solution, remove, and discard 
into appropriate waste receptacle as identified in the site-specific waste management 
plan. 

3. Wash outer gloves in Liquinox solution, rinse, remove, and discard into appropriate 
waste receptacle as identified in the site-specific waste management plan. 

4. Remove disposable coveralls (Tyveks) and discard into appropriate waste receptacle as 
identified in the site-specific waste management plan. 

5. Remove respirator (if worn). 

6. Remove inner gloves and discard into appropriate waste receptacle as identified in the 
site-specific waste management plan. 

7. At the end of the work day, shower entire body, including hair, either at the work site or 
at home. 

8. Sanitize respirator if worn. 
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B. Sampling Equipment Decontamination—Groundwater Sampling Pumps 
Sampling pumps are decontaminated after each use as follows. 

1. Don phthalate-free gloves. 

2. Spread plastic sheeting on the ground to keep equipment from touching the ground. 

3. Turn off pump after sampling. Remove pump from well and remove and dispose of 
tubing. Place pump in decontamination tube or clean bucket. 

4. Turn pump back on and pump 1 gallon of Liquinox solution through the sampling 
pump. 

5. Rinse with 1 gallon of tap water. 

6. Rinse with 1 gallon of distilled water. 

7. Keep decontaminated pump in decontamination tube or remove and wrap in aluminum 
foil. 

8. Collect all rinsate and dispose of in an appropriately labeled DOT-approved 55-gallon 
drum. 

9. Decontamination materials (e.g., plastic sheeting, tubing) that have come in contact with 
used decontamination fluids or sampling equipment will be disposed of in an 
appropriate waste receptacle as identified in the site-specific waste management plan. 

C. Sampling Equipment Decontamination—Other Equipment 
Reusable sampling equipment is decontaminated after each use as follows. 

1. Don phthalate-free gloves. 

2. Rinse and scrub with potable water. 

3. Wash all equipment surfaces that contacted the potentially contaminated soil/water 
with Liquinox solution. 

4. Rinse with potable water. 

5. Rinse with distilled water. 

6. Completely air dry and wrap exposed areas with aluminum foil (shiny side out) for 
transport and handling if equipment will not be used immediately. 

7. Collect all rinsate water and dispose of in an appropriately labeled, DOT-approved 
55-gallon drum. 

8. Decontamination materials (e.g., plastic sheeting, tubing) that have come in contact with 
used decontamination fluids or sampling equipment will be disposed of as required by 
the project-specific waste management plan. 

D. Health and Safety Monitoring Equipment Decontamination 
1. Before use, wrap soil contact points in plastic to reduce need for subsequent cleaning. 

2. Wipe all surfaces that had possible contact with contaminated materials with a paper 
towel wet with Liquinox solution, and three times with a towel wet with distilled 
water. Dispose of all used paper as required by the project-specific waste management 
plan. 
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E. Sample Container Decontamination 
The outsides of sample bottles or containers filled in the field may need to be 
decontaminated before being packed for shipment or handled by personnel without hand 
protection. The procedure is: 

1. Wipe container with a paper towel dampened with Liquinox solution. Repeat the 
above step using potable water. 

2. Dispose of all used paper towels as required by the project-specific waste management 
plan. 

F. Heavy Equipment and Tools 
Heavy equipment such as drilling rigs, drilling rods/tools, and the backhoe will be 
decontaminated upon arrival at the site and between locations as follows: 

1. Set up a decontamination pad in area designated by the Facility. 

2. Steam clean heavy equipment until no visible signs of dirt are observed. This may 
require wire or stiff brushes to dislodge dirt from some areas. 

V. Attachments 
None. 

VI. Key Checks and Items 
Clean with solutions of Liquinox, and distilled water. 

 Do not use acetone or methanol for decontamination. 

 Establish a waste management plan that clearly specifies which wastes are to be 
containerized and handled as hazardous waste, and which materials may be disposed of 
as regular trash. 

 Decontaminate filled sample bottles before relinquishing them to anyone. 
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STANDARD OPERATING PROCEDURE – 13 

Preparing Field Logbooks 
I. Purpose 

To provide general guidelines for entering field data into logbooks during site investigation and 
remediation field activities. 

II. Scope 
This is a general description of data requirements and format for field logbooks. Logbooks are 
needed to properly document field activities in support of data evaluation and possible legal action. 
In addition to field logbooks, project‐specific work plans may have additional requirements for 
documentation of measurements or other observations in the field.  

III. Equipment and Materials 
 Logbook 

 Indelible pen  

IV. Procedures and Guidelines 
Properly completed field logbooks are a requirement of much of the work we perform under the 
Navy Comprehensive Long‐Term Environmental Action (CLEAN) contract. Logbooks are legal 
documents and, as such, must be prepared following specific procedures and contain required 
information to ensure their integrity and legitimacy. This standard operating procedure (SOP) 
describes the basic requirements for field logbook entries. 

A. Procedures for Completing Field Logbooks 
1.  Field notes are commonly kept in bound logbooks. Pages should be water‐resistant and notes 

should be taken only with waterproof, non‐erasable permanent ink, such as that provided in 

Sanford Sharpie permanent markers.  

2.  On the inside cover of the logbook the following information should be included: 

 Company name and address 

 Log‐holder’s name if logbook was assigned specifically to that person 

 Activity or location 

 Project name 

 Project manager’s name  

 Phone numbers of the company, supervisors, and emergency response 

3.  All lines of all pages should be used to prevent later additions of text, which could later be 
questioned. Any line not used should be marked through with a line and initialed and dated. Any 
pages not used should be marked through with a line, the author’s initials, the date, and the 
note “Intentionally Left Blank”. 

4.  If errors are made in the logbook, cross a single line through the error and enter the correct 
information. All corrections shall be initialed and dated by the personnel performing the 
correction. If possible, all corrections should be made by the individual who made the error. 

5.  Daily entries will be made chronologically. 

6.  Information will be recorded directly in the field logbook during the work activity. Information 
will not be written on a separate sheet and then later transcribed into the logbook. 
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7.  Each page of the logbook will have the date of the work and the note taker’s initials. 

8.  The final page of each day’s notes will include the note‐taker’s signature as well as the date. 

9.  Only information relevant to the subject project will be added to the logbook.  

10. The field notes will be copied and the copies sent to the Project Manager or designee in a timely 
manner (at least by the end of each week of work being performed). 

B. Information to be Included in Field Logbooks  
1.  Entries into the logbook should be as detailed and descriptive as possible so that a particular 

situation can be recalled without reliance on the collector’s memory. Entries must be legible and 
complete.  

2.  General project information will be recorded at the beginning of each field project. This will 
include the project title, the project number, and project staff.  

3.  Scope: Describe the general scope of work to be performed each day. 

4.  Weather: Record the weather conditions and any significant changes in the weather during the 
day.  

5.  Tail Gate Safety Meetings: Record time and location of meeting, who was present, topics 
discussed, issues/problems/concerns identified, corrective actions or adjustments made to 
address concerns/problems, and other pertinent information. 

6.  Standard Health and Safety Procedures: Record level of personal protection being used (e.g., 
level D PPE), record air‐monitoring data on a regular basis, and note where data were recorded 
(e.g., reading in borehole, reading in breathing zone). Record other required health and safety 
procedures as specified in the project‐specific health and safety plan. 

7.  Instrument Calibration: Record calibration information for each piece of health and safety and 
field measurement equipment. Include serial number of equipment calibrated, lot number and 
concentrations of calibration standards used, standard lot numbers, name of person who 
calibrated the equipment, the date/time calibrated, and whether it was within control limits. If 
not within control limits, record corrective actions taken. 

8.  Personnel: Record names of all personnel present during field activities and list their roles and 
their affiliation. Record when personnel and visitors enter and leave a project site and their level 
of personal protection. 

9.  Communications: Record communications with Project Manager, subcontractors, regulators, 
facility personnel, and others that impact performance of the project. 

10. Time: Keep a running time log explaining field activities as they occur chronologically throughout 
the day. 

11. Deviations from the Work Plan: Record any deviations from the work plan, why these were 
required, who approved the deviations, and any communications authorizing these deviations. 
Refer to any change management actions taken for the deviations. 

12. Health and Safety Incidents: Record any health and safety incidents and immediately report any 
incidents to the Project Manager. 

13.  Subcontractor Information: Record name of company, names and roles of subcontractor 
personnel, types of equipment being used, and general scope of work. List times of starting and 
stopping work and quantities of consumable materials used if they are to be billed to the 
project.   
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14. Problems and Corrective Actions: Clearly describe any problems encountered during the field 
work and the corrective actions taken to address these problems.  Document the personnel who 
put the corrective actions into place, who were notified of the problems, and who approved 
corrective actions taken. 

15. Technical and Project Information: Describe the details of the work being performed. The 
technical information recorded will vary significantly between projects. The project work plan 
will describe the specific activities to be performed and may also list additional requirements for 
note taking and recording of measurements taken in the field. Discuss note‐taking expectations 
with the Project Manager prior to beginning the field work.  Also designate who will be check 
the field log books and frequency of the checks.   

16. Conditions: Describe any conditions that might adversely affect the work or any data obtained 
(e.g., nearby construction that might have introduced excessive amounts of dust into the air).  
Describe any change in conditions that may affect the approach to the work. 

17.  Sampling Information: Specific information that will be relevant to most sampling jobs includes 
the following. 

 Description of the general sampling area – site name, buildings, and streets in the area 

 Station/location identifier 

 Description of the sample location – estimated location in comparison to two fixed points 
(Draw a diagram in the field logbook indicating sample location relative to these fixed points 
and include distances in feet.) 

 Description of the sample (sandy, clay, sheen, odor, etc.) 

 Names of samplers 

 Sample matrix and type 

 Sample date and time  

 Sample identifier 

 Draw a box around the sample ID so that it stands out in the field notes 

 Information on how the sample was collected (Distinguish between grab, composite, and 
discrete samples.)  Describe the conditions and reasons for selecting the sample point. 

 Number and type of sample containers collected 

 Type of preservatives or preservation used 

 Any field measurements taken (i.e., pH, turbidity, dissolved oxygen, temperature, and 
conductivity) 

 Parameters to be analyzed for, if appropriate 

 Descriptions of soil samples and drilling cuttings (entered in depth sequence), along with 
Photoionization Detector readings and other observations (Include any unusual appearances 
of the samples.) 

 Chain‐of‐Custody Form number, if applicable 

 Shipping number/airbill number, if applicable 

 Quality Control samples taken and the parent samples for duplicates/replicates 

C. Suggested Format for Recording Field Data  
1.  Use the left‐side border to record times and the remainder of the page to record information 

(see attached example). 

2.  Use tables to record sampling information and field data from multiple samples. 
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3.  Sketch sampling locations and other pertinent information. 

4.  Sketch well‐construction diagrams. 

V. Attachments 
Example field notes. 
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STANDARD OPERATING PROCEDURE ‐ 16 

Chain-of-Custody 
I. Purpose 

The purpose of this standard operating procedure (SOP) is to provide information on sample chain‐
of‐custody procedures to be used under the Comprehensive Long‐Term Environmental Action Navy 
(CLEAN) Program. 

II. Scope 
This procedure describes the steps necessary for documenting the transfer or possession of samples 
through the use of Chain‐of‐Custody Forms. A Chain‐of‐Custody Form is required, without 
exception, for the tracking and recording of samples collected for onsite or offsite analysis (chemical 
or geotechnical) during program activities (except wellhead samples taken for measurement of field 
parameters). Use of the Chain‐of‐Custody Form creates an accurate written record that can be used 
to trace the possession and handling of the sample from the moment of its collection through 
analysis. This procedure identifies the necessary custody records and describes their completion. 
This procedure does not take precedence over region specific or site‐specific requirements for 
chains of custody. 

III. Definitions 
Chain‐of‐Custody Form ‐ A printed, two‐part form that accompanies a sample or group of samples as 
custody of the sample(s) is transferred from one custodian to another custodian. One copy of the 
form must be retained in the project file. 

Custodian ‐ The person responsible for the custody of samples at a particular time, until custody is 
transferred to another person (and so documented), who then becomes custodian. A sample is 
under one’s custody if: 

 It is in one’s actual possession. 

 It is in one’s view, after being in one’s physical possession. 

 It was in one’s physical possession and then he/she locked it up to prevent tampering. 

 It is in a designated and identified secure area. 

Sample ‐ A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the point and time that it was collected. 

IV. Responsibilities 
Project Manager ‐ The Project Manager is responsible for ensuring that project‐specific plans are in 
accordance with these procedures, where applicable, or that other approved procedures are 
developed. The Project Manager is responsible for development of documentation of procedures 
that deviate from those presented herein. The Project Manager is responsible for ensuring that 
chain‐of‐custody procedures are implemented. The Project Manager also is responsible for 
determining that custody procedures have been met by the analytical laboratory. 

Field Team Leader ‐ The Field Team Leader is responsible for determining that chain‐of‐custody 
procedures are implemented up to and including release to the shipper or laboratory. It is the 
responsibility of the Field Team Leader to ensure that these procedures are implemented in the field 
and to ensure that personnel performing sampling activities have been briefed and trained to 
execute these procedures. 
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Sampling Personnel ‐ It is the responsibility of the field sampling personnel to initiate chain‐of‐
custody procedures, and maintain custody of samples until they are relinquished to another 
custodian, the sample shipper, or to a common carrier. 

V. Procedures 
The term chain‐of‐custody refers to procedures that ensure evidence presented in a court of law is 
valid. The chain‐of‐custody procedures track the evidence from the time and place it is first obtained 
to the laboratory and final place of storage or disposal, as well as providing security for the evidence 
as it is moved and/or passed from the custody of one individual to another. 

Chain‐of‐custody procedures, recordkeeping, and documentation are an important part of the 
management and control of samples. Regulatory agencies must be able to provide the chain‐of‐
possession and custody of any samples that are offered for evidence, or that form the basis of 
analytical test results introduced as evidence. Written procedures must be available and followed 
whenever evidence samples are collected, transferred, stored, analyzed, or destroyed. 

A. Sample Identification 
The method of identification of a sample depends on the type of measurement or analysis 
performed. When in situ measurements are made, the data are recorded directly in bound logbooks 
or other field data records with identifying information. 

Information to be recorded in the field logbook when in situ measurements or samples for 
laboratory analysis are collected includes: 

 Field sampler(s) 

 Contract Task Order (CTO) number 

 Project sample number 

 Sample location or sampling station number 

 Date and time of sample collection and/or measurement 

 Field observations 

 Equipment used to collect samples and measurements 

 Calibration data for equipment used 

Measurements and observations shall be recorded using waterproof ink. 

B. Sample Label 
Samples, other than for in situ measurements, are removed and transported from the sample 
location to a laboratory or other location for analysis. Before removal, however, a sample is often 
divided into portions, depending upon the analyses to be performed. Each portion is preserved in 
accordance with the Sampling and Analysis Plan. Each sample container is identified by a sample 
label (see Attachment A). Sample labels are provided, along with sample containers, by the 
analytical laboratory. The information recorded on the sample label includes: 

 Project ‐ Task Order (TO) name and number 

 Station location ‐ The unique sample number identifying this sample 

 Date ‐ A six‐digit number indicating the day, month, and year of sample collection (e.g., 
01/21/14) 

 Time ‐ A four‐digit number indicating the 24‐hour time of collection (e.g., 0954 is 9:54 a.m., and 
1629 is 4:29 p.m.) 

 Preservation – Type and quantity of preservation added. 
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 Analysis ‐ VOA, BNAs, PCBs, pesticides, metals, cyanide, other 

 Sampled By ‐ Printed name of the sampler 

Using only the work assignment number (as sample delivery group or work order) of the sample 
label maintains the anonymity of sites. This may be necessary, even to the extent of preventing the 
laboratory performing the analysis from knowing the identity of the site (e.g., if the laboratory is 
part of an organization that has performed previous work on the site). The field team should follow 
the sample ID system specified in the project‐specific work plan and Sampling and Analysis Plan. 

C. Chain-of-Custody Procedures 
After collection, separation, identification, and preservation, the sample is maintained under chain‐
of‐custody procedures until it is in the custody of the analytical laboratory and has been stored or 
disposed. 

D. Field Custody Procedures 
 Samples are collected as described in the site Sampling and Analysis Plan. Care must be taken to 

record precisely the sample location and to ensure that the sample number on the label 
matches the Chain‐of‐Custody Form exactly. 

 The person undertaking the actual sampling in the field is responsible for the care and custody 
of the samples collected until they are properly transferred or dispatched. 

 A Chain‐of‐Custody Form will be prepared for each individual cooler shipped and will include 
only the samples contained within that particular cooler (or copies can be made of all Chain‐of‐
Custody Forms and placed in all coolers). A Chain‐of‐Custody Form example is shown in 
Attachment B. The Chain‐of‐Custody Form for that cooler will then be sealed in a Ziploc bag and 
placed in the cooler prior to sealing. This ensures that the laboratory properly attributes trip 
blanks with the correct cooler and allows for easier tracking should a cooler become lost during 
transit. 

E. Transfer of Custody and Shipment 
When transferring the possession of samples, the individuals relinquishing and receiving will sign, 
date, and note the time on the Chain‐of‐Custody Form. This form documents sample custody 
transfer from the sampler, often through another person, to the analyst in the laboratory. The 
Chain‐of‐Custody Form is filled out as given below: 

 Enter header information (TO number, samplers, and project name). 

 Enter sample specific information (sample number, media, sample analysis required, and 
analytical method, sample preservation, sample type [composite, grab, wipe], number and type 
of sample containers, and date/ time sample was collected). 

 Sign, date, and enter the time under “Relinquished by” entry. 

 Have the person receiving the sample sign the “Received by” entry. If shipping samples by a 
common carrier, print the carrier to be used in this space (i.e., Federal Express). 

 If a carrier is used, enter the airbill number under Remarks, in the bottom right corner. 

 Place the original (top, signed copy) of the Chain‐of‐Custody Form in a plastic zipper‐type bag or 
other appropriate sample‐shipping package. Retain the copy with field records. 

 Sign and date the custody seal, a 1‐inch by 3‐inch white paper label with black lettering and an 
adhesive backing. Attachment C is an example of a custody seal. The custody seal is part of the 
chain‐of‐custody process and is used to prevent tampering with samples after they have been 
collected in the field. Custody seals shall be provided by the analytical laboratory. 
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 Place the seal across the shipping container opening (front and back) so that it would be broken 
if the container were to be opened. 

 Complete other carrier‐required shipping papers. 

The custody record is completed using waterproof ink. Any corrections are made by drawing a single 
line through and initialing and dating the change, then entering the correct information. Erasures 
are not permitted. 

Common carriers will usually not accept responsibility for handling Chain‐of‐Custody Forms; this 
necessitates packing the record in the shipping container. As long as custody forms are sealed inside 
the shipping container and the custody seals are intact, commercial carriers are not required to sign 
the custody form. 

The laboratory representative who accepts the incoming sample shipment signs and dates the 
Chain‐of‐Custody Form, completing the sample transfer process. It is then the laboratory’s 
responsibility to maintain internal logbooks and custody records throughout sample preparation and 
analysis. 

VI. Quality Assurance Records 
Once samples have been packaged and shipped, the Chain‐of‐Custody Form copy and airbill receipt 
become part of the quality assurance record. 

VII. Attachments 
A ‐ Sample Label 
B ‐ Chain of Custody Form 
C ‐ Custody Seal 

VIII. References 
United States Environmental Protection Agency (USEPA). 1991. User’s Guide to the Contract 
Laboratory Program. Office of Emergency and Remedial Response, Washington, D.C. 
(EPA/540/P‐91/002). January. 
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Attachment 1: Sample Label and Completion Instructions 
 

 

 

 

 

 

 

 

 

 

Completion Instructions: 
The following information shall be recorded with a waterproof marker on each label: 

• Project name 

• Project number 

• Sample identification or number 

• Date and time of sample collection (24 hour clock) 

• Sampler’s name or initials 

• Sample preservatives (if applicable) 

• Analyses to be performed on the sample (specifically for the specific container and 
preservatives—typically for water samples only). This shall be identified by the method 
number (or name if the number is not known). 

These labels may be obtained from the analytical laboratory or printed from a computer 
onto adhesive labels. 

 

Project Name:  ______________________  Project No:  __________ 

Sample ID:  _____________________________________________ 

Sample Date:  ___________________  Sample Time:  ___________ 

Sampler(s):  _____________________________________________ 

Analyses:  _______________________________________________  

Preservatives:  ___________________________________________ 

 



CHAIN OF CUSTODY FORM COC#_______

Version 1.0 (2/2010) 1

Project Name: Date: Sampler's Name: Page ___ of _____

CTO Number: Phase Code: Sampler's Signature: Sampler's #:

Note Preservatives:

QC LEVEL: Level 4/CLP

TAT (days):

Analytical Laboratory:

Attention:

Sample ID Location
ID

Sample
Type

Matrix Collection Date
And Time N

o.
of

C
on

ta
in

er
s

COMMENTS
(e.g. depth of sample, PID readings,

Ambient conditions)

Relinquished by Received by Date Time Method of Shipment Notes/Instructions
Total Containers:
Received on Ice?
Container condition good?
Temperature ________°C
Other:

Airbill No:



  

Attachment: Custody Label and Completion Instructions 
 

Completion Instructions: 
The custody seals shall contain the following information: 

• Signature 

• Date and time the sample container (bottle/jar/vial) or sample shipping container 
(cooler) was sealed (24 hour clock) 

The custody seals may be obtained from the analytical laboratory or printed from a 
computer onto adhesive labels. 

Signature:  ________________________________________________________________________ 

Date and time______________________________________  Time:  _____________________ 
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STANDARD OPERATING PROCEDURE ‐ 18 

Equipment Blank and Field Blank Preparation 

I. Purpose 
To prepare blanks to determine whether decontamination procedures are adequate and whether 
any cross‐contamination is occurring during sampling due to contaminated air and dust. 

II. Scope 
The general protocols for preparing the blanks are outlined. The actual equipment to be rinsed will 
depend on the requirements of the specific sampling procedure. 

III. Equipment and Materials 
 Blank liquid (use ASTM Type II or lab‐grade water) 

 Distilled water 

 Sample bottles as appropriate 

 Gloves 

 Preservatives as appropriate 

IV. Procedures and Guidelines 
1.  Decontaminate all sampling equipment that has come in contact with the sample according to 

SOP Decontamination of Personnel and Equipment. 

2.  To collect an equipment blank for analysis of volatile organic compounds (VOC) or total 
petroleum hydrocarbons‐purgeable (TPH‐p) from the surfaces of sampling equipment, pour 
blank water over one piece of equipment and into three 40‐milliliter (ml) vials (per analysis) until 
there is a positive meniscus, then seal the vials. Note the sample number and associated piece of 
equipment in the field notebook as well as the type and lot number of the water used.  

For analyses of nonvolatile compounds, one aliquot will be collected for each chemical group to 
be analyzed using a container type and size appropriate for each type of equipment used. For 
example, if a pan and trowel are used, place trowel in pan and pour blank fluid in pan such that 
pan and trowel surfaces that contacted the sample are contacted by the blank fluid. Pour blank 
fluid from pan into appropriate sample bottles. 

Do not let the blank fluid come in contact with any equipment that has not been 
decontaminated. 

3.  When collecting an equipment blank from a submersible pump (Grundfos or similar), run an 
extra gallon of distilled water through the pump while collecting the pump outflow into 
appropriate containers. Make sure the flow rate is low when sampling VOCs. If a Grundfos pump 
with disposable tubing is used, remove the disposable tubing after sampling but before 
decontamination. When decontamination is complete, put a 3‐ to 5‐foot segment of new tubing 
onto the pump to collect the equipment blank. 

4.  To collect a field blank, slowly pour ASTM Type II or lab‐grade water directly into sample 
containers.  Field blanks are prepared in the same location and field conditions as the samples to 
emulate the ambient conditions in which the samples were collected.   
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5.  Document and ship samples in accordance with the procedures for other samples.  

6.  Collect next field sample. 

V. Attachments 
None. 

VI. Key Checks and Items 
 Wear a clean pair of sampling gloves for each separate equipment blank sample. 

 Do not use any non‐decontaminated equipment to prepare blank. 

 Use ASTM‐Type II or lab‐grade water.  
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STANDARD OPERATING PROCEDURE - 21 

Locating and Clearing Underground Utilities  

I. Purpose  
The purpose of this standard operating procedure (SOP) is to provide general guidelines 
and specific procedures that must be followed on Navy Comprehensive Long-Term 
Environmental Action — Navy (CLEAN) projects for locating underground utilities and 
clearing dig locations in order to maximize our ability to avoid hitting underground utilities 
and to minimize liabilities to CH2M HILL Kleinfelder, A Joint Venture (KCH) and its 
subcontractors and health and safety risks to our project staff.  

This SOP also identifies the types of utility locating services that are available from 
subcontractors and the various tools that are used to locate utilities, and discusses when 
each type of service and tool may or may not be applicable. 

II. Scope 
This procedure describes the utility clearance procedures to be followed for intrusive field 
activities performed under the KCH CLEAN contract.  Activity or Base Realignment and 
Closure (BRAC) installations may provide utility locating (or dig clearance) services 
through the public works department, Resident Officer in Charge of Construction (ROICC) 
or similar organization; their involvement is typically required to obtain the dig permits 
required before digging or drilling.  KCH experience has been that the clearance services 
provided by the Navy do not typically meet the standards considered by the Program to be 
adequate, as they often simply rely on available base maps to mark utilities and do not 
verify utility locations using field geophysics.  

While the Navy’s process may provide some protection from liability for property damage, 
it provides neither adequate protection from health risks for KCH staff and subcontractors, 
nor compensation for down time should a utility be damaged as part of field activities.  

The scope of services performed by utility location subcontractors can involve utility 
marking/mapping, the clearing of individual dig locations, or marking of utilities within a 
specified area. 

The appropriate requested scope of services for a project will depend on the project. 
Clearing individual boreholes is often less expensive and allows the sub to concentrate their 
efforts on a limited area. However, if the scope of the investigation is not precisely defined 
(i.e., all borehole/ excavation locations are not pre-determined) it may be best to mark and 
map the vicinity of where the intrusive activities are planned.  In some cases, it may be 
justified to mark and map the entire site area.  If there is a potential for borehole/excavation 
locations to be added to the work (e.g., “step-out” or contingent borings) it is recommended 
to keep the subcontractor on call to clear additional locations as they are identified. 

Clearance of individual dig locations should be done to a minimum 20-foot radius around 
the location. 

An example SOW for utility location subcontractor procurement is provided in 
Attachment A. 
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III. Services and Equipment  
This section provides a general description of the services available to locate subsurface 
utilities and describes the types of equipment that these services may use to perform their 
work. It identifies the capabilities of each type of equipment to help the PM specify what 
they should require from utility location subcontractors.  

Services 
The services that are available to KCH for identifying and marking underground utilities 
are: 

 The local public/private utility-run service, such as Underground Service Alert 
(USA Dig) 

 Utility location subcontractor (contracted by KCH) 

Equipment 
Attachment B provides a summary of the various types of equipment used for subsurface 
utility location. It describes the capabilities and limitations of each in order to help the PM 
determine if the equipment being used by a subcontractor is appropriate and/or adequate.  

It is important to make the potential subcontractors aware of the possible types of utilities 
(and utility materials) that are known at the site, and to have them explain in their bid what 
types of equipment they will use to locate utilities and clear dig locations, and what the 
limitations of these equipment are. 

IV. Procedures and Guidelines 
This section presents specific procedures to be followed for the utility location work to be 
conducted by KCH and our subcontractors. In addition, a PM will have to follow the 
procedures required by the Activity to obtain their approvals, clearances, and dig permits 
where necessary. These “dig permit” requirements vary by Activity and must be added to 
the project-specific utility location procedures or project instructions. It is preferable that the 
Activity perform their clearance processes before we conduct our clearance work. 

Activity Notification and Dig Permit Procedures 
Identify Activity-specific permit and/or procedural requirements for excavation and 
drilling activities. Contact the Base Civil Engineer, ROICC, or Environmental Project Office 
(or similar) to obtain the appropriate form to begin the clearance process. 

Utility Clearance Procedures 
Do not begin subsurface construction activities (e.g., trenching, excavation, drilling, etc.) 
until a check for underground utilities and similar obstructions has been conducted by KCH 
(via utility location subcontractor) as a follow-up to the services provided by the Navy. The 
use of as-built drawings and utility company searches must be supplemented with a 
geophysical or other survey by a qualified, independent utility location subcontractor 
(subcontracted to KCH) to identify additional and undiscovered buried utilities. 

Examples of the type of geophysical technologies include: 

 Ground Penetrating Radar (GPR), which can detect pipes (including gas pipes), tanks, 
conduits, and cables, both metallic and non-metallic, at depths up to 30 feet, depending 
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on equipment. Sensitivity for both minimum object size and maximum depth detectable 
depends on equipment selected, soil conditions, etc. 

 Radio Frequency (RF) involves inducing an RF signal in the pipe or cable and using a 
receiver to trace it. Some electric and telephone lines emit RF naturally and can be 
detected without an induced signal. This method requires knowing where the 
conductive utility can be accessed to induce RF field if necessary.  

 Dual RF, a modified version of RF detection using multiple frequencies to enhance 
sensitivity but with similar limitations to RF 

 Ferromagnetic Detectors are metal detectors that will detect ferrous and non-ferrous 
utilities. Sensitivity is limited, e.g., a 100-mm iron disk to a depth of about one meter or a 
25-mm steel paper clip to a depth of about 20 cm. 

 Electronic markers are emerging technologies that impart a unique electronic signature 
to materials such as polyethylene pipe to facilitate location and tracing after installation. 
Promising for future installations but not of help for most existing utilities already in 
place. 

The following procedures shall be used to identify and mark underground utilities during 
subsurface construction activities on the project: 

 Contact utility companies or the state/regional utility protection service (such as USA 
Dig) at least five (5) working days prior to intrusive activities to advise of the proposed 
work, and ask them to establish the location of the utility underground installations 
prior to the start of actual excavation: this is a law. These services will only mark the 
location of public-utility-owned lines and not Navy-owned utilities. In many cases, there 
will not be any public-utility-owned lines on the Activity. There may also be Base-access 
issues to overcome. 

 Procure and schedule the utility location subcontractor. 

 The utility location subcontractor shall determine the most appropriate geophysical 
technique or combinations of techniques to identify the buried utilities on the project 
site, based on the survey contractor’s experience and expertise, types of utilities 
anticipated to be present and specific site conditions. The types of utilities must be 
provided to the bidding subcontractors in the SOW and procedures to be used must be 
specified by the bidder in their bid. It is extremely helpful to provide the sub with utility 
maps, with the caveat that all utilities are not necessarily depicted. 

 The utility location subcontractor shall employ the same geophysical techniques used to 
identify the buried utilities, to survey the proposed path of subsurface 
investigation/construction work to confirm no buried utilities are present.   

 Obtain utility clearances for subsurface work on both public and private property.   

 Clearances provided by the KCH-subcontracted service are to be in writing, signed by 
the party conducting the clearance. The KCH utility location subcontractor shall be 
required to fill out the form provided in Attachment C (this can be modified for a 
particular project as necessary) indicating that each dig/drill location has been 
addressed. The completed form shall be submitted back to KCH field staff or project 
manager within 24 hours of completing the utility locating activities.  This 
documentation requirement (with a copy of the form) needs to be provided in the 
subcontractor SOW. USA Dig Alert provides a list of utilities that it will notify when it 
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issues a work request ticket. A copy of the USA Dig Alert work request ticket and any 
email communication with USA Dig Alert will be printed and kept on file.  

 Utility marking shall be done using the color coding presented in Attachment D. The 
type of material used for marking must be approved by the Activity prior to marking. 
Some base commanders have particular issues with persistent spray paint on their 
sidewalks and streets. Any particular marking requirements need to be provided in the 
subcontractor SOW. 

 Protect and preserve the markings of approximate locations of facilities until the 
markings are no longer required for safe and proper excavations. If the markings of 
utility locations are destroyed or removed before excavation commences or is 
completed, the Project Manager must notify the utility company or utility protection 
service to inform them that the markings have been destroyed. 

 Perform a field check prior to drilling/digging (preferably while the utility location sub 
is still at the site) to see if field utility markings coincide with locations on utility maps. 
Look for fire hydrants, valves, manholes, light poles, lighted signs, etc to see if they 
coincide with utilities identified by the subcontractor. 

 Underground utility locations must be physically verified (or dig locations must be 
physically cleared) by hand digging to a depth of at least five feet using a hand auger, 
wood or fiberglass-handled tools, air knifing, or by some other acceptable means 
approved by KCH, when the dig location (e.g., mechanical drilling, excavating) is 
expected to be within 5 feet of a marked underground system. Hand clearance shall be 
conducted to the depth of the deepest known or suspected utilities and no less than five 
feet below ground surface.  Hand clearance to deeper than five feet shall be conducted if 
utility clearance or utility survey information indicated the presence of utilities at 
greater depth.  

 Conduct a site briefing for employees at the start of the intrusive work regarding the 
hazards associated with working near the utilities and the means by which the operation 
will maintain a safe working environment. Detail the method used to isolate the utility 
and the hazards presented by breaching the isolation. 

 Monitor for signs of utilities during advancement of intrusive work (e.g., sudden change 
in advancement of auger or split spoon during drilling or change in color, texture, or 
density during excavation that could indicate the ground has been previously 
disturbed). 

V. Attachments 
A – Example SOW for Utility Location Subcontractor Procurement 

B – Equipment Used for Identifying Underground Utilities 

C – Buried Utility Location Tracking Form 

D – Utility Marking Color Codes  
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Attachment A – Example SOW for Subcontracting 
Underground Utilities Locating Services  

CTO-XXX 
Scope of Work 
Subsurface Utility Locating 
Site XX 
Navy Activity 

City, State 
 
A licensed and insured utility clearance subcontractor (Subcontractor) will be subcontracted to 
identify and mark out subsurface utilities for an environmental investigation/remediation project 
at Site XX of <<insert name of base, city, and state>>. The Subcontractor will need to be available 
beginning at <<insert time>> on <<insert date>>. It is estimated that the work can be completed 
within XX days.   

Proposed Scope of Work 
The Subcontractor will identify and mark all subsurface utilities (CHOOSE 1) that lie within a 
radius of 20 feet of each of XX sampling locations at Site XX shown on the attached Figure 1; (OR) 
that lie within the bounds of Site XX as delineated on the attached Figure 1. (If multiple sites are to 
be cleared, provide maps of each site with sample locations or clearance boundaries clearly 
delineated and a scale provided.) 

Utilities will be identified using all reasonably available as-built drawings, electronic locating 
devices, and any other means necessary to maintain the safety of drilling and sampling personnel 
and the protection of the base infrastructure. The location of utilities identified from as-built 
drawings or other maps must be verified in the field prior to marking. 

Base utility drawings for the Site(s) (CHOOSE 1) can be found at <<insert specific department and 
address or phone number on the base>> and should be reviewed by the subcontractor and 
referenced as part of the utility locating, (OR) will be provided to the subcontractor by KCH upon 
the award of the subcontract, (OR) are not available. Utility drawings shall not be considered 
definitive and must be field verified. 

Field verification will include detection using nonintrusive subsurface detection equipment 
(magnetometers, GPR, etc) as well as opening manhole covers to verify pipe directions. As part of 
the bid, the Subcontractor shall provide a list of the various subsurface investigation tools they 
propose to have available and use at the site and what the limitations are of each tool.  

A KCH representative shall be present to coordinate utility clearance activities and identify points 
and features to be cleared.  

Field Marking and Documentation 
All utilities located within (CHOOSE 1) a 20-ft radius of the XX proposed soil boring locations (OR) 
within the boundary of the site(s) as identified on the attached figure(s) will be marked using paint 
(some Bases such as the WNY may have restrictions on the use of permanent paint) and/or pin 
flags color coded to indicate electricity, gas, water, steam, telephone, TV cable, fiber optic, sewer, 
etc. The color coding shall match the industry standard as described on the attached form. In 
addition, the Buried Utility Location Tracking Form (Attachment C) will be completed by the 



SOP 21 LOCATING AND CLEARING UNDERGROUND UTILITIES 

A-2 KCH REVIEWED AND REVISED 12/14 

Subcontractor based upon what is identified in the field during the utility locating and submitted 
back to KCH (field staff or project manager) within 24 hours of completing the utility locating 
activities.   

(OPTIONAL) The subcontractor shall also provide a map (or hand sketch) of the identified utilities 
to the Engineer within XX days of field demobilization. The map shall include coordinates or ties 
from fixed surface features to each identified subsurface utility. 

Bid Sheet/Payment Units 
The Subcontractor will bid on a time and materials basis for time spent on site and researching 
utility maps. Mobilization (including daily travel to the site) should be bid as a lump sum, as well 
as the preparation of the AHA and any required mapping. The per diem line item should be used if 
the field crew will require overnight accommodations at the project site. 

Health and Safety Requirements   
The Subcontractor is to provide and assume responsibility for an adequate corporate Health and 
Safety Plan for onsite personnel. Standard personal safety equipment including: hard hat, safety 
glasses, steel-toed boots, gloves are recommended for all project activities. Specific health and 
safety requirements will be established by the Subcontractor for each project. The health and safety 
requirements will be subject to the review of KCH. 

The Subcontractor shall also prepare and provide to the Engineer, at least 48 hours prior to 
mobilization, an acceptable Activity Hazard Analysis (AHA) using the attached AHA form or 
similar. 

It is also required that all Subcontractor personnel who will be on site attend the daily health and 
safety tailgate meeting at the start of each day in the field. 

Subcontractor personnel showing indications of being under the influence of alcohol or illegal 
drugs will be sent off the job site and their employers will be notified. Subcontractor personnel 
under the influence of prescription or over-the-counter medication that may impair their ability to 
operate equipment will not be permitted to do so. It is expected that the Subcontractor will assign 
them other work and provide a capable replacement (if necessary) to operate the equipment to 
continue work. 

Security 
The work will typically be performed on US Navy property. KCH will identify the Subcontractor 
personnel who will perform the work to the appropriate Navy facility point-of-contact, and will 
identify the Navy point-of-contact to the Subcontractor crew. The Subcontractor bears final 
responsibility for coordinating access of his personnel onto Navy property to perform required 
work. This responsibility includes arranging logistics and providing to KCH, in advance or at time 
of entry as specified, any required identification information for the Subcontractor personnel. 
Specifically, the following information should be submitted with the bid package for all personnel 
that will perform the work in question (this information is required to obtain a base pass): 

 Name 
 Birth Place 
 Birth Date 
 Social Security Number 
 Drivers License State and Number 
 Citizenship 
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Please be advised that no weapons, alcohol, or drugs will be permitted on the Navy facility at any 
time. If any such items are found, they will be confiscated, and the Subcontractor will be dismissed. 

Quality Assurance 
The Subcontractor will be licensed and insured to operate in the State of <<state>> and will comply 
with all applicable federal, state, county and local laws and regulations. The subcontractor will 
maintain, calibrate, and operate all electronic locating instruments in accordance with the 
manufacturer’s recommendations. Additionally, the Subcontractor shall make all reasonable efforts 
to review as-built engineering drawings maintained by Base personnel, and shall notify the KCH 
Project Manager in writing (email is acceptable) whenever such documentation was not available or 
could not be reviewed. 

Subcontractor Standby Time 
At certain periods during the utility locating activities, the Subcontractor’s personnel may be asked 
to stop work and standby when work may normally occur. During such times, the Subcontractor 
will cease activities until directed by the KCH representative to resume operations. Subcontractor 
standby time also will include potential delays caused by the KCH representative not arriving at 
the site by the agreed-upon meeting time for start of the work day. Standby will be paid to the 
Subcontractor at the hourly rate specified in the Subcontractor’s Bid Form attached to these 
specifications. 

Cumulative Subcontractor standby will be accrued in increments no shorter than 15 minutes (i.e., 
an individual standby episode of less than 15 minutes is not chargeable). 

During periods for which standby time is paid, the surveying equipment will not be demobilized 
and the team will remain at the site. At the conclusion of each day, the daily logs for the 
Subcontractor and KCH representative will indicate the amount of standby time incurred by the 
Subcontractor, if any. Payment will be made only for standby time recorded on KCH’s daily logs. 

Down Time 
Should equipment furnished by the Subcontractor malfunction, preventing the effective and 
efficient prosecution of the work, or inclement weather conditions prevent safe and effective work 
from occurring, down time will be indicated in the Subcontractor’s and KCH representative’s daily 
logs. No payment will be made for down time. 

Schedule 
It is anticipated that the subsurface utility locating activities will occur on <<insert date>>. It is 
estimated that the above scope will be completed within XXX days. 
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Attachment B – Equipment Used for Identifying 
Underground Utilities 

This attachment provides a summary of the various types of equipment used for subsurface utility 
location. It describes the capabilities and limitations of each in order to help determine if the 
equipment being proposed by a subcontractor or Navy is adequate.  

Electromagnetic Induction (EMI) Methods 
EMI instruments, in general, induce an electromagnetic field into the ground (the primary field) 
and then record the response (the secondary field), if any. Lateral changes in subsurface 
conductivity, such as those caused by the presence of buried metal or by significant soil variations, 
cause changes in the secondary field recorded by the instrument and thus enable detection and 
mapping of the subsurface features. It should be noted that EMI only works for electrically 
conductive materials--plastic or PVC pipes are generally not detected with EMI. Water and gas 
lines are commonly plastic, although most new lines include a copper “locator” strip on the top of 
the PVC to allow for detection with EMI.   

EMI technology encompasses a wide range of instruments, each with inherent strengths and 
weaknesses for particular applications. One major division of EMI is between “time-domain” and 
“frequency-domain” instruments that differ in the aspect of the secondary field they detect. 
Another difference in EMI instruments is the operating frequency they use to transmit the primary 
field. Audio- and radio-frequencies are often used for utility detection, although other frequencies 
are also used. Consideration of the type of utility expected, surface features that could interfere 
with detection, and the “congestion” of utilities in an area, should be made when choosing a 
particular EMI instrument for a particular site.  

One common EMI tool used for utility location is a handheld unit that can be used to quickly scan 
an area for utilities and allows for marking locations in “real time.” This method is most commonly 
used by “dig-safe” contractors marking out known utilities prior to excavation. It should be noted 
that this method works best when a signal (the primary field) can be placed directly onto the line 
(i.e., by clamping or otherwise connecting to the end of the line visible at the surface, or for larger 
utilities such as sewers, by running a transmitter through the utility). These types of tools also have 
a limited capability to scan an area for unknown utilities. Usually this requires having enough area 
to separate a hand held transmitter at least a hundred feet from the receiver. Whether hunting for 
unknown, or confirming known, utilities, this method will only detect continuous lengths of 
metallic conductors.  

In addition to the handheld EMI units, larger, more powerful EMI tools are available that provide 
more comprehensive detection and mapping of subsurface features. Generally, data with these 
methods are collected on a regular grid in the investigation area, and are then analyzed to locate 
linear anomalies that can be interpreted as utilities. These methods will usually detect all subsurface 
metal (above a minimum size), including pieces of abandoned utilities. In addition, in some 
situations, backfill can be detected against native soils giving information on trenching and possible 
utility location. Drawbacks to these methods are that the secondary signals from utilities are often 
swamped (i.e., undetectable) close to buildings and other cultural features, and that the subsurface 
at heavily built-up sites may be too complicated to confidently interpret completely.   

Hand-held metal detectors (treasure-finders) are usually based on EMI technology. They can be 
used to locate shallow buried metal associated with utilities (e.g., junctions, manholes, metallic 
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locators). Advantages of these tools are the ease of use and real-time marking of anomalies. 
Drawbacks include limited depths of investigations and no data storage capacity. 

Ground Penetrating Radar (GPR) 
GPR systems transmit radio and microwave frequency (e.g., 80 megaHertz to 1,000 megaHertz) 
waves into the ground and then record reflections of those waves coming back to the surface. 
Reflections of the radar waves typically occur at lithologic changes, subsurface discontinuities, and 
subsurface structures. Plastic and PVC pipes can sometimes be detected in GPR data, especially if 
they are shallow, large, and full of a contrasting material such as air in a wet soil, or water in a dry 
soil. GPR data are usually collected in regular patterns over an area and then analyzed for linear 
anomalies that can be interpreted as utilities. GPR is usually very accurate in x-y location of 
utilities, and can be calibrated at a site to give very accurate depth information as well. A significant 
drawback to GPR is that depth of investigation is highly dependent on background soil 
conductivity, and it will not work on all sites. It is not uncommon to get only 1-2 feet of penetration 
with the signal in damp, clayey environments. Another drawback to GPR is that sites containing 
significant fill material (e.g., concrete rubble, scrap metal, garbage) will result in complicated 
anomalies that are difficult or impossible to interpret.   

Magnetic Field Methods 
Magnetic field methods rely on detecting changes to the earth’s magnetic field caused by ferrous 
metal objects. This method is usually more sensitive to magnetic metal (i.e., deeper detection) than 
EMI methods. A drawback to this method is it is more susceptible to being swamped by surface 
features such as fences and cars. In addition, procedures must usually be implemented that account 
for natural variations in the earth’s background field as it changes throughout the day. One 
common use of the method is to measure and analyze the gradient of the magnetic field, which 
eliminates most of the drawbacks to the method. It should be noted this method only detects 
ferrous metal, primarily iron and steel for utility location applications. Some utility detector 
combine magnetic and EMI methods into a single hand-held unit.  

Optical Methods 
Down-hole cameras may be useful in visually reviewing a pipe for empty conduits and/or vaults.  
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Attachment C – Buried Utility Location Tracking 
Form 

See next page. 
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Buried Utility Location Tracking Form (Submit to KCH Task Order Manager within 24 hours of location activities) 

Project Location:  KCH Purchase Order:

KCH Project No.:  

KCH Task Order Manager Name/Phone: 
Fax: 
Email: 

Utility Location Subcontractor:

Subcontractor POC: 

KCH Field Team Leader: Name/Phone:  

Dates of location activities:   

 
 Check each box using an “X” if a buried utility is present within 5 feet of a marked Station ID. If 

color of the flag or paint differs from listed color, note change in color on the form. 
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The findings of the buried utility location activities summarized herein were conducted in strict accordance with the KCH scope of work. 

    
Subcontractor’s Signature  Date 
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Attachment D – Utility Marking Color Codes 

The following is the standard color code used by industry to mark various types of utilities and 
other features at a construction site. 

White – Proposed excavations and borings 

Pink – Temporary survey markings 

Red – Electrical power lines, cables, conduits and lighting cables 

Yellow – Gas, oil, steam, petroleum, or gaseous materials 

Orange – Communication, alarm or signal lines, cables, or conduits 

Blue – Potable water 

Purple – Reclaimed water, irrigation, and slurry lines 

Green – Sewer and storm drain lines 
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STANDARD OPERATING PROCEDURE - 22 

Sediment Sampling in Shallow Water Environments 

I. Purpose 
To describe the collection and handling of sediment samples during field operations that 
may include sampling in wetlands or shallow water.  Sediment sampling techniques that 
require use of a boat or other floating sampling vessel are not covered by this standard 
operating procedure (SOP). 

II. Scope 
The scope of this SOP includes sampling methodologies applicable to the collection of 
shallow sediment samples in the presence or absence of shallow water including but not 
limited to; seasonal or tidal wetlands, streams, drainage swales, storm channels, irrigation 
ditches, ponds and other small bodies of water.  Unsaturated sediment may be present if the 
water supply at a particular site is no longer active, is seasonally dependent or if dry 
climatic conditions are sustained for a period of time. 

The sediment sampling procedures generally describe the equipment and techniques 
needed to collect representative sediment samples. Operators manuals, if available, should 
be consulted for specific details.  

III. Equipment and Materials 
 Sample collection device (scoop or trowel, thin-wall tube auger, hand corer, piston 

sampler, or tube sampler) 

 Stainless steel spoon or spatula for transferring sediment sample from sampler to 
sample jars and/or to a stainless steel mixing bowl/aluminum disposable tray for 
sample homogenization 

 Measuring tape and surveyor’s rod to measure the depth of the water to the sediment 
surface as appropriate 

 ½” steel probing rod to qualitatively measure the thickness (or depth to bottom) of the 
sediment 

 Global Positioning System (GPS) to log locations 

 Lexan Core tubes (2” and 3” outer diameter [OD]), core tube caps, and hacksaw, if 
appropriate, based on chosen sampler 

 Log book 

 Personal protection equipment (rubber or nitrile gloves, boots, hip waders, mudder 
boots, etc.) 

 Materials for classifying soils, particularly the percentage of fines 

 Sample jars for chemical analyses and physical properties such as moisture content, 
particle size, total organic carbon (TOC), bulk density, salinity, and pH, as appropriate 

 EncoreTM or equivalent sampler for volatile organic compounds (VOC) and total 
petroleum hydrocarbon-purgeable (TPH-p) analyses, as appropriate 
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IV. Procedures and Guidelines 
Sampling shall proceed with field personnel starting sampling activities from the most 
downstream location and work progressively upstream to prevent disturbance of 
unsampled areas. In surface water bodies that are tidally influenced, sampling will be 
performed at low tide and under low flow conditions for the best access to sampling 
locations and to minimize the dilution of possible contaminants. Sediment sampling 
activities will not occur immediately after periods of heavy rainfall. 

 Make a sketch of the sample area that shows important nearby waterway features and 
permanent structures that can be used to locate the sample points on a map. Whenever 
possible, include measured distances from such identifying features. Also include depth 
and width of waterway, rate of flow, type and consistency of sediment, and point and 
depth of sample removal (along shore, mid-channel, etc). A handheld GPS unit should 
be used to record the location of the sediment sample if possible.  Site photographs may 
provide an additional source of valuable site information. 

 Note in the field book any possible sources of contamination into the water body. For 
example, the outlet to a drainage culvert in the water body near your sampling location. 

 If water is present, assess the depth to the top of the sediment using a surveyor’s rod. 
The thickness (or depth to bottom) of the sediment is qualitatively assessed using a ½” 
steel probing rod. Record both depths in the project logbook. 

 If vegetation is present, prior to collecting a sample, remove just enough vegetation from 
the sample location to allow the sampling device to collect a continuous sediment 
horizon.   

 Collect a sediment sample using either i) a scoop or trowel, ii) a thin wall tube auger or 
iii) a piston-type hand sampler as describe below for each type of equipment: 

Scoop or Trowel Method:  use a stainless steel or plastic scoop or trowel (not chrome 
plated) to collect samples of consolidated sediment where only a thin aqueous layer is 
present.   

 Collect the sample by slowly scooping sediment using a downstream to upstream 
approach. 

 Place the sample in a stainless steel mixing bowl or disposable aluminum tray and 
continue collecting sediment until sufficient volume is collected. 

 Avoid collection of plant or other foreign matter (e.g. rocks). 

 For samples being analyzed for volatile organic compounds (VOC) the sample shall be 
collected in a manner to minimize loss of VOCs.  The sample shall be transferred directly 
from sampling into the sample jar if possible or rapidly transferred from the bowl to the 
jar.  Sampling for VOCs (and TPH-p) may require use of the EncoreTM or equivalent 
sampler following the protocols for USEPA Method 5035. 

 For samples not being analyzed for VOCs (and TPH-p), homogenize the sample in the 
clean stainless steel mixing bowl or disposable aluminum tray prior to placing sediment 
into sample jars. 

Thin-Wall Tube Auger Method:  For this method, a thin wall stainless steel tube is used in 
association with hand auger equipment for sampling sediments more than a few inches 
beneath a shallow aqueous layer.  This system consists of an auger, a series of extension 
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rods, and a “T” handle. The procedure to collect sediment samples with an auger is 
described below.  

 Use a decontaminated hand auger with attached thin wall stainless steel sampling tube 
to advance the auger at a 0 to 45 degree angle, for the length of the sampling tube.  
Rotate the auger once or twice to cut a core of material. An acetate core liner may be 
inserted into the auger prior to sampling, if characteristics of the sediments or body of 
water warrant. By using this technique, an intact core can be extracted. 

 If a deeper sediment sample is required, auger to the desired sampling depth, withdraw 
the auger, then lower the tube sampler down the borehole, and driven into the sediment 
at the completion depth. Remove the sampler slowly to avoid collapse of the sediment 
into the hole. Avoid scraping of the borehole sides, and avoid hammering to advance 
the sampler as both activities may cause hole collapse or cross contamination. 

 Recover the sampling tube and remove the core from the sampling tube.  Extraction of 
the sample may require tilting of the sampler to avoid spillage of the sample. 

 For samples being analyzed for VOCs the sample shall be collected in a manner to 
minimize loss of VOCs.  The sample shall be transferred directly from the core into the 
sample jar if possible or rapidly transferred from the bowl to the jar.  Sampling for VOCs 
and TPH-p may require use of the EncoreTM or equivalent sampler following the 
protocols for USEPA Method 5035. 

 For samples not being analyzed for VOCs (and TPH-p), homogenize the sample in the 
clean stainless steel mixing bowl or disposable aluminum tray prior to placing sediment 
into sample jars. 

Split-Spoon or other Core Sampler Method:  this method is useful for collecting cohesive 
and non-cohesive sediments. Similar to the hand auger, the hand-driven split-spoon or core 
sampler can be used in shallow water. Because the split spoon sampler can be hammered 
into place, it can sometimes penetrate sediments that are too hard to sample with a hand 
auger. The procedure to collect sediment samples with a hand-driven split spoon corer 
device or a small piston corer is described below. 

 Assemble the sampler by aligning both sides of barrel and then screwing the drive shoe 
on the bottom and the heavier headpiece on top. Or if using a core sampler screw-on the 
nose piece, attach the core catcher and insert the plastic liner tube.  

 Lower the sampler into position perpendicular to the material to be sampled and drive 
the tube into the sediments. Do not drive past the bottom of the headpiece as this will 
result in compression of the sample. 

 Withdraw the sampler and open by unscrewing drive shoe, head, and splitting barrel or 
by removing the core catcher and plastic liner tube.  

 For samples being analyzed for VOCs the sample shall be collected in a manner to 
minimize loss of VOCs.  The sample shall be transferred directly from the core into the 
sample jar if possible or rapidly transferred from the bowl to the jar.  Sampling for VOCs 
(and TPH-p) may require use of the EncoreTM or equivalent sampler following the 
protocols for USEPA Method 5035. 

 Homogenize the sample in the clean stainless steel mixing bowl or disposable aluminum 
tray prior to placing sediment into sample jars. Transfer sample into appropriate sample 
jars with a stainless steel utensil. Be especially careful to avoid the loss of the very fine 
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clay/silt particles when collecting the sample. The fine particles have a higher 
adsorption capacity than larger particles. Minimize the amount of water that is collected 
within the sample matrix. Decant the water off of the sample slowly and carefully to 
maximize retention of the very fine particles. The sampler's fingers should never touch 
the sediment since gloves may introduce organic interference into the sample. Classify 
the soil type of the sample using the Unified Soil Classification System, noting 
particularly the percentage of silt and clay. 

 Rocks and other debris should be removed before placement in jars.  Sampling for VOCs 
(and TPH-p) may require use of the EncoreTM or equivalent sampler following the 
protocols for USEPA Method 5035. 

 For channel sampling, be on the alert for submerged hazards (rocks, tree roots, drop-
offs, loss silt, and muck) which can make wading difficult. 

 Follow the site safety plan designed for the specific nature of the site's sampling 
activities and locations. 

 Decontaminate all sampling implements and protective clothing according to prescribed 
procedures in SOP #11. 

 Dry sediment samples are collected using the same SOP described for the field collection 
of soil samples (See SOP #1). 

V. Attachments 
None. 

VI. Key Checks and Items 
 Start downstream, work upstream. 

 Log exact locations using permanent features. 
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Standard Operating Procedure

Page 1 of 15

HEXAVALENT CHROMIUM ANALYSIS
EPA Method 7199/218.6/218.7

STATEMENT OF PURPOSE

This procedure defines the EPA method for the determination of Hexavalent Chromium (Cr(VI))
from drinking water, groundwater, and industrial wastewater effluents.  Samples containing high
levels of organics, sulfates, and organics may overload the column and cause the reduction of
Cr(VI) to Cr(III) giving inaccurate results.

INSTRUCTIONS

1.0 Scope and Application 
This method provides procedures for the determination of Hexavalent chromium in drinking water,
groundwater, and industrial wastewater effluents.

2.0 Method Summary 
An aqueous sample is filtered through a 0.45µm filter and the filtrate is adjusted to a pH of 9.3 to
9.7 with a buffer solution. A measured volume of the sample is introduced into the ion
chromatograph. A guard column removes organics from the sample before the Hexavalent
Chromium, in the absence of interfering amounts of substances such as organics, sulfates, and
chloride may be determined colorimetrically by reaction with Diphenylcarbazide after separation by
ion chromatography.  The post-column reaction of Diphenylcarbazide with Cr (VI) yields a red-
violet product, and its absorbance is measured photometrically at 530nm.

3.0 Detection Limits 
3.1 See Table 1: Quantitation Limits

4.0 Definitions  
AFCEE Batch (AAB) - A group of samples (not exceeding 20 environmental samples plus
associated laboratory QC samples) that are similar in composition (matrix) which are extracted
or digested at the same time and with the same lot of reagents and analyzed together as a
group.  Matrix spikes (MS) and matrix spike duplicates (MSDs) are treated as environmental
samples. 
Batch - Environmental samples that are prepared and/or analyzed together with the same
process and personnel, using the same lot(s) of reagents. A preparation batch is composed of
one to 20 environmental samples of the same NELAC-defined matrix, meeting the above-
mentioned criteria and with a maximum time between the start of processing of the first and last
sample in the batch to be 24 hours. An analytical batch is composed of prepared environmental
samples (extracts, digestates or concentrates) which are analyzed together as a group. An
analytical batch can include prepared samples originating from various environmental matrices
and can exceed 20 samples. (NELAC Quality Systems Committee)
Calibration standard - A solution prepared from the primary dilution standard solution or stock
standard solution and the internal standards and surrogate analytes.  The calibration solutions
are used to calibrate the instrument response with respect to analyte concentration.
Field Reagent Blank - An aliquot if reagent water or other blank matrix that is placed in a sample
container in the laboratory and treated as a sample in all respects, including shipment to the
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sampling site, exposure to sampling site conditions, storage, preservation, and all analytical
procedures.  The purpose of the FRB is to determine if method analytes or other interferences are
present in the field environment.
Instrument blank (Blk) - An aliquot of reagent water or other blank matrix to demonstrate that
the instrument is not contributing contaminants to the samples.
Instrument Performance Check (IPC) - A solution of one or more compounds (analytes,
surrogate, internal standard, or other test compounds) used to evaluate the performance of the
instrument system with respect to a defined set of method criteria.
Laboratory control spike (LCS) - An aliquot of reagent water or other matrix to which known
quantities of the method analytes are added in the laboratory.  The LCS is analyzed exactly like
a sample, and its purpose is to determine whether the methodology is in control, and whether
the laboratory is capable of making accurate and precise measurements.
Laboratory Reagent Blank - An aliquot of reagent water or other blank matrix that is treated
exactly as a sample including exposure to all glassware, equipment, solvents, reagents, internal
standards, and surrogates that are used with other samples.  The LRB is used to determine if
method analytes or other interferences are present in the laboratory environment, the reagents, or
the apparatus.
Limit of Detection - An estimate of the minimum amount of a substance that an analytical
process can reliably detect.  An LOD is analyte- and matrix-specific and may be laboratory-
dependent.  The smallest amount or concentration of a substance that must be present in a
sample in order to be detected at a high level of confidence (99%)
Limit of Quantitation - The minimum levels, concentrations, or quantities of a target analyte that
can be reported with a specified degree of confidence.  The lowest concentration that produces a
quantitative result within specified limits of precision and bias.  For DoD projects, the LOQ shall be
set at or above the concentration of the lowest initial calibration standard. This also equates with
the term Practical Quantitation Limit (PQL).
Matrix - A surrounding substance within which something originates, develops, or is contained,
such as: drinking water, saline/estuarine water, aqueous substance other than drinking water or
saline/estuarine water, non-aqueous liquid, biological tissue, solids, soils, chemical waste, and
air.
Matrix duplicate (MD) - Two aliquots of the same sample taken in the laboratory and analyzed
separately with identical procedures.  Analysis of a matrix sample and matrix sample duplicate,
indicates precision associated with laboratory procedures, but not with sample collection,
preservation, or storage procedures.
Matrix spike (MS) - An aliquot of an environmental sample to which known quantities of the
method analytes are added in the laboratory.  The matrix spike is analyzed exactly like a
sample, and its purpose is to determine whether the sample matrix contributes bias to the
analytical results.  The background concentrations of the analytes in the sample matrix must be
determined in a separate aliquot and the measured values in the matrix spike corrected for
background concentrations.
Matrix spike duplicate (MSD) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analysis of a matrix spike and matrix spike
duplicate, indicates precision associated with laboratory procedures, but not with sample
collection, preservation, or storage procedures.
Method blank - An aliquot of reagent water or other blank matrix that is treated exactly as a
sample including exposure to all glassware, equipment, solvents, reagents, internal standards,
and surrogates that are used with other samples.  The method blank is used to determine if
method analytes or other interferences are present in the laboratory environment, the reagents, or
the apparatus.
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Method detection limit - The minimum concentration of a substance that can be measured
and reported with 99% confidence that the analyte concentration is greater than zero, as
determined from analysis of a sample containing the analyte in a given matrix, as described in
40 CFR Part 136, Appendix B, 1 July 1995 edition.
Practical quantitation limit - The lowest concentration that can be reliably achieved within
specified limits of precision and accuracy during routine laboratory operating conditions.  The
practical quantitation limit is generally three to ten times greater than the method detection limit.
Primary Dilution Standard - A solution of several analytes prepared in the laboratory from stock
solution and diluted as needed to prepare calibrations solutions and other needed analyte
solutions.
Quality Control Sample (QCS) - A solution of method analytes of known concentrations which is
used to fortify an aliquot of LCS or sample matrix.  The QCS is obtained from a source external to
the laboratory and different from the source of calibration standards.  It is used to check laboratory
performance with externally prepared test materials.
Sample Duplicate (DUP1/DUP2) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analytes of DUP1/DUP2 indicates precision
associated with laboratory procedures, but not with sample collection, preservation, or storage
procedures
Stock Standard Solution - A concentrated solution containing one or more method analytes
prepared in the laboratory using assayed reference materials purchased from a reputable
commercial source.

5.0 Interferences and Potential Problems 
5.1 The Chromium reaction with Diphenylcarbazide is usually free from interferences. 

However, certain substances may interfere if the Chromium concentration is
relatively low. A trace amount of Cr is sometimes found in reagent grade salts.
Since a concentrated buffer solution is used in this method to adjust the pH of
samples, reagent blanks should be analyzed to assess for potential Cr(VI)
contamination. Contamination can also come from improperly cleaned glassware or
contact or caustic or acidic reagents of samples with stainless steel or pigmented
material.

5.2 Overloading of the analytical column capacity with high concentrations of anionic
species, especially chloride and sulfate, will cause a loss of Cr(VI).  The column
specified in this method can handle samples containing up to 5% sodium sulfate or
2% sodium chloride. Poor recoveries from fortified samples and tailing peaks are
typical manifestations of column overload.

5.3 Reduction of Cr (VI) to Cr (III) can occur in the presence of reducing species in an
acidic medium.  However, at a pH of 6.5 or greater, CrO4

2-
, which is less reactive than

the HCrO4
-
, is the predominant species.

6.0 Health and Safety  
Lab coats safety glasses and gloves are used at all times.  Handle reagents and samples using
good laboratory practices.

7.0 Sample Preservation, Containers, Handling and Storage  
7.1 Unpreserved samples: The sample should be analyzed as soon as possible after

sampling and stored in a glass or plastic container at ≤ 6°C until analysis.  The
holding time for Cr(VI) in water samples is 24 hours.
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7.2 Preserved samples: The sample must be filtered and the pH adjusted with the
prescribed buffer (10.5) to the range of 9.3-9.7 within 15 minutes of sample
collection.  The sample should be analyzed as soon as possible after sampling and

stored in a glass or plastic container at ≤ 6°C until analysis.  The holding time for
Cr(VI) in water samples is 28 days.

8.0 Quality Control  
8.1 QC Criteria

8.1.1 Acceptable recovery for CCVs is ± 10% the true value for 7199. It is ± 5% for
218.6.

8.1.2 Acceptable recovery for ICV is ± 10% the true value.
8.1.3 A CCB and CCV will be analyzed after every ten sample readings.
8.1.4 A matrix spike and matrix spike duplicate  (or matrix duplicate and matrix

spike) will be analyzed for every 20 samples.
8.1.4.1 A matrix spike will be analyzed for every sample matrix.  The recovery

limits can be found on Table 3.  Client specific criteria supercede the
method criteria.

8.1.5 The quality control set consists of a method blank, laboratory control spike
(LCS), and a matrix spike/matrix spike duplicate for each batch of 20 samples
or less.  For USACE a LCS and LCSD must be performed.

8.1.6 Spike QC limits: The upper and lower control limits are established on 30 data
points using control charts and are established on ± 3 standard deviations
from the mean. (See SOP# QC016 for control chart generation.)
8.1.6.1 Corrective Action: If the % recovery of a specific compound in the

laboratory control spike is greater than the upper control limit and there
are no positive findings for that compound, no further action is taken.  If
there are positive findings for that compound reanalyze the spike and all
effected samples or flag the results with a ‘J’.  If the % recovery of any
compound fall below the lower control limit, reanalyze the spike and all
effected samples.  Client specific requirements for the exceptions are
listed on the APPL Analysis Request Form (ARF).

8.1.7 MS/MSD: The control limits established above in section 9.2 are also used the
upper and lower control limits for the MS/MSD.  Acceptance limit RPD

between MS and MSD - Waters ≤ 20% RPD, Soils ≤ 30% RPD.
8.1.7.1 Corrective Action: Examine the project specific DQOs and contact the

project manager who will in turn contract the client.  Flag the parent
sample with a “J” for failed analytes.  Client specific requirements for
the exceptions are listed on the APPL Analysis Request Form (ARF).

8.1.7.2 Corrective Action: If the MS/MSD does not meet acceptance criteria
for RPD: Report with appropriate data qualifying codes.  For DoD
projects, “J” flag the parent sample result for the failing analytes.

8.1.8 Blanks: Acceptance criteria: All target analytes in the method blank must be ≤

½ RL.  Acceptance criteria for DoD clients: No analytes detected at ≥ ½ LOQ.

 For common laboratory contaminants, no analytes detected ≥ RL. 
8.1.8.1 Corrective Action: If there is a detection above the quantitation limit (or

> ½ LOQ for DoD) in the method blank the entire batch associated with
the blank will be re-extracted and reanalyzed except when the sample
analysis resulted in a non-detect.  If not enough sample volume exists
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for a re-extraction the sample will be qualified with a ‘B’ with the flag
'compound found in the associated blank.

8.1.9 Instrument calibration: Requirements for calibration are listed in the calibration
section of this SOP.
8.1.9.1 Corrective action: If the initial calibration curve does not meet the

requirements, the standards will be reformulated and reanalyzed.  If the
continuing calibration verification does not meet the requirements a new
CCV is prepared and analyzed.

8.1.10 Method Detection Limits: Establish the LOD, LOQ and MDL according to
SOP# QC018. The MDL must be determined annually and when a new
operator begins work.

9.0 Equipment/Apparatus  
9.1 Analytical balance, weighing accurately to 0.0001g
9.2 Glassware, Class A volumetric flasks and pipettes.
9.3 Dionex DX500 Ion Chromatography System with AS40 Autosampler
9.4 Detector:  Dionex AD25, Visable 530nm
9.5 Columns:

9.5.1 Dionex IonPac NG1 Guard Column
9.5.2 Dionex IonPac AS7 Analytical Column

9.6 Injection Loop:  250µL
9.7 Eluent Flow Rate:  1.5mL/min
9.8 Post column reagent flow rate: 2.0mL/min

10.0 Reagents and Standards 
Reagent grade chemicals are used in all tests.  Other grades may be used, provided it is first
ascertained that the reagent is of sufficiently high purity to permit its use without lessening the
accuracy of the analysis.  All reagents used are traceable at all steps of the procedure.
Reference standards must be calibrated by a body that can provide ILAC-signatory (MRA)
traceability.

10.1 All reagents are prepared and analysis is done using MilliQ DI water and Class A
volumetric glassware.  Record standard preparation in the Standards logbook. 
Note date, time, analyst initials, stock standard manufacturer, lot number, and date
received. Analyst should be familiar with the MSDS for the following chemicals and
also with safe laboratory practices.  Use reagent grade chemicals. Reference
standards must be calibrated by a body that can provide ILAC-signatory (MRA)
traceability.

10.2 Nitrogen gas: Ultra High Purity
10.3 Ammonium sulfate: (NH4)2SO4, anhydrous, analytical reagent grade.  Store at 20-

25°C in a tightly sealed container.

10.4 Ammonium hydroxide: NH4OH, analytical reagent grade.  Store at 20-25°C in a
tightly sealed container.

10.5 Buffer for preservation: Dissolve 3.3g Ammonium Sulfate in 50mL DI water and add
6.5mL Ammonium hydroxide.  Dilute to 100mL with DI water.

10.6 Eluent (250mM Ammonium sulfate/100mM Ammonium hydroxide buffer): Dissolve
33g of Ammonium sulfate into 500mL of DI water and add 6.5 mL of ammonium
hydroxide.  Dilute to 1L with DI water.

10.7 Sulfuric acid: H2SO4, analytical reagent grade. Store at 20-25°C in a tightly sealed
container.
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10.8 Methanol:  Purchase HPLC-grade.
10.9 Potassium dichromate, K2Cr2O7, spiking solution (1000 mg/L Cr(VI)):  Dissolve

2.829g of dried (105°C) K2Cr2O7 in DI water in a one-liter volumetric flak and dilute

to the mark. Store at 20-25°C in a tightly sealed container for use up to six months.
 Alternatively, a solution of 1000mg/L Chromium can be purchased.  Follow the
manufacturer’s expiration date.
10.9.1 Matrix spiking solution (ICV Intermediate Solution), 100 mg/L: Dilute

10mL of 1,000mg/L ICV stock to 100mL with Dl water. Intermediate standards
should be prepared once every year within manufacturer’s expiration date.

10.10 Post column reagent: Dissolve 0.50g of 1,5 Diphenylcarbazide in 100mL of HPLC-
grade Methanol.   Add 500 mL of water containing 28mL of 98% sulfuric acid while
stirring.  Dilute to 1L in a volumetric flask.  The reagent is stable for four to five
days.

10.11 Hexavalent Chromium Stock Standard Solution, 1000mg/L: This standard is
purchased.  Follow manufacturer’s expiration date.

10.12 Hexavalent Chromium Intermediate Standard, 100mg/L: Dilute 10mL of 1,000mg/L
to 100mL with Dl water. Intermediate standards should be prepared once every
year within manufacturer’s expiration date.

10.13 Working Standards: Working standards are prepared daily.
10.13.1 1.0mL x 100mg/L Intermediate standard / 100mL DI water �1mg/L Cr(VI)
10.13.2 Prepare a set of calibration standards, using the working standard: 1mg/L

Cr(VI):

0.05mL x 1mg/L Cr(VI)/ 100mL DI water � 0.50µg/L Cr(VI

0.10mL x 1mg/L Cr(VI)/ 100mL DI water � 1.00µg/L Cr(VI)

0.50mL x 1mg/L Cr(VI)/ 100mL DI water � 5.00µg/L Cr(VI)

1.00mL x 1mg/L Cr(VI)/ 100mL DI water � 10.0µg/L Cr(VI)

2.00mL x 1mg/L Cr(VI)/ 100mL DI water � 20.0µg/L Cr(VI)
10.14 Hexavalent Chromium Initial Calibration Verification (ICV): The ICV is a second

source standard (a standard from a different source than the stock standards),
which is used to verify the calibration curve.  One ICV per analytical run must be
analyzed.
10.14.1 ICV stock Chromium solution, 1000mg/L: This standard is purchased.

Follow manufacturer’s expiration date.
10.14.2 ICV Intermediate Solution, 100mg/L: Dilute 10mL of 1,000mg/L ICV stock

to 100mL with Dl water. Intermediate standards should be prepared once every
year within manufacturer’s expiration date.

10.14.3 ICV Working Solution, 10.0µg/L: Add 1.0mL of the 100mg/L ICV
Intermediate Stock to 100mL DI water.

11.0 Calibration and Standardization
11.1 The correlation coefficient for the standard curve must be at least 0.999.
11.2 Prepare a series of at least three standards, covering the desired range, and a

blank by diluting suitable volumes of standard solutions (Section 10.0).
11.3 Place appropriate standards in the sampler in order of increasing concentration and

perform analysis.
11.4 Prepare standard curve by plotting instrument response against concentration

values. A calibration curve may be fitted to the calibration solutions
concentration/response data, using computer or calculator based regression curve
fitting techniques. Acceptance or control limits should be established using the
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difference between the measured value of the calibration solution and the "true
value" concentration.

11.5 After the calibration has been established, it must be verified by the analysis of a
suitable quality control sample (ICV). If measurements exceed ±10% of the
established ICV value, the analysis should be terminated and the instrument
recalibrated. The new calibration must be verified before continuing analysis.

11.6 Calibration standards: One of the concentrations is at the quantitation limit (LOQ).
Table 1 provides a list of quantitation limits.  This list may be superseded by client
specific requirements.  The analyst must refer to the incoming sample notice for the
Labworks code and look at the detection limits listed on the appropriate form 1 to
determine the quantitation limit standard. The initial calibration curve is a reflection of
the performance of the instrument at any given time but individual compounds react
to the changing dynamic of the instrument.  Therefore it is sometimes necessary to
delete points for individual compounds in an initial calibration curve.  When this
occurs the following rules are used to ensure integrity of the data:
11.6.1 The deletion of discrete points must never result in a calibration curve

consisting of less than five points for each analyte of interest.
11.6.2 Points for an individual analyte in the middle of the curve may not be

deleted, however unforeseen circumstances may occur such as a misinjection
by the autosampler, etc.  In this situation the entire level is deleted for all
compounds and the reason for deletion is noted on the multilevel form.  If this
results in a calibration curve that consists of less than three points another
level is analyzed before the analysis of samples begins.

11.6.3 Only points at the low end and/or high end of the curve may be deleted if
it is determined that there is a valid scientific reason to exclude the data from
the calibration. Any positive findings in the samples will be analyzed so as to
fall within the linear range of that particular compound.

11.6.4 When the initial calibration curve has been established, no changes are
made to it after the processing of samples has begun.

11.6.5 See Table 4:Preparation of spikes and Curve for Cr+6
11.7 Calibration:

11.7.1 The sample is injected into the Dionex by using a AS40 Autosampler. 
Quantitation is completed by PeakNet software.  Sample concentration is
quantitated against the initial calibration curve.

11.7.2 Each calibration standard is analyzed in the same way as client samples.
The Dionex data system tabulates peak area responses against the mass
injected.

11.7.3 A linear calibration model based on a least squares regression is
achieved by performing a linear least square regression of the instrument
response versus the mass of the analyte.  Make certain that the instrument
response is treated as the dependent variable (y) and the amount as the
independent variable (x).

11.8 Perform an algorithm verification for each analytical sequence by confirming the LCS
concentration using the initial calibration curve and the LCS response for the analyte. 
From the calibration component table insert the area count from the LCS into the
equation of the calibration curve of the initial calibration to complete the calculation.
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12.0 Procedure 
12.1 Sample preparation of Cr(VI) in Water.

12.1.1 Preparing waters for analysis: Filtration and pH adjustment must be
performed at the time of sample collection or within 15 minutes.

12.1.2 For the determination of dissolved Cr(VI), the sample should be filtered

through a 0.45µm filter.  Adjust the pH to 9.3-9.7 by dropwise addition of the
250mM Ammonium hydroxide/100mM Ammonium hydroxide buffer.  If salts
are formed, the sample must be filtered again.

12.1.3 For samples that have not been adjusted, adjust the pH to 9.3-9.7 by
dropwise addition of the 250mM Ammonium hydroxide/100mM Ammonium
hydroxide buffer.  If salts are formed, the sample must be filtered.  Make sure
the sample is at room temperature prior to analysis or pH adjustment.

12.1.4 A Preparation Blank and one Laboratory Control Sample are analyzed for
every 20 samples.  A matrix duplicate and spike duplicate must be analyzed
for every 20 water samples.  Note:  20 samples of the same matrix constitute
a Quality Control Group (QCG).

12.1.5 If a sample analyte exceeds the calibration range, dilute the sample and
analyze it again.

12.2 Analyzing Samples
12.2.1 Check to make sure the reservoirs (bottle 1) contains enough 250mM

Ammonium hydroxide/100mM Ammonium hydroxide eluent to last for the
entire run.  Make sure the line is connected to the Nitrogen gas line.   Sparge
evacuates gas from the bottles while pressure applies the Nitrogen to the
bottle contents. Set the bottle pressure gauge between five and ten psi (in
pressurize mode).

12.2.2 Dionex settings- Below are the proper LED orientations for the Dionex-
system2
Autosampler (with samples loaded)
*Vial type-5mL, sample Tray-ready
Inject type-loop Inject mode-proportional
Inject-first operation-Lcl

12.2.3 GP40 Gradient Pump: when the method is running

Remote Run Start
Flow: 1.5 %A: 100
1000PSI %B: 0
Column A

12.2.4 AD25 Dionex Advanced Chromatography Module
Remote wavelength: 530 VIS: ON UV: OFF

12.2.5 Before loading the method or schedule, you need to go into windows
explorer by doing the following: Click on start, windows explorer.  Then double
click on: PeakNet, data, Cr+6 (add month if you are starting a new month by
going up to file, add folder, type in month, enter).  Add date the same way. 
Make sure that either Cr+6 or the month is highlighted.

12.2.6 Load either the desired method (EPA218) or schedule on the computer. 
When the method window opens, click on the browse button and change the
path name to correspond to peaknet\data\Cr+6\month\date.

12.2.7 Allow the lamp to warm up at least one half-hour prior to analysis.
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12.2.8 After satisfying these conditions, proceed with the analysis.
12.2.9 Fill a vial with solution (non-particulate), and place the vial in a cartridge. 

Place a filter cap on the vial and depress with the indented end of the black
insertion tool.  Use the flat end of the tool to press the cap flush with the top of
the vial.   Continue loading samples until the tray is full (6 vials).  The first vial
of each cartridge goes in the dotted slot.  In order to load the trays in the
autosampler, push the “cartridge pusher” (extends from autosampler floor)
away from the control panel.  Place a cartridge in the autosampler (in front of
the pusher, dot side in), and release the pusher. Press the run/hold button to
run and the cartridge will advance to the correct position under the sample
head. Note:  Vials move under the sample head from your left to your right.

12.2.10 To begin analyzing choose the Run/start option from the computer menu.
Setting up the Injection Sequence: The injection sequence for calibration should
be the following:
Sample Method Data File
Wash EPA218.met Date eg.010723
CB EPA218.met
Autocal1 (date) EPA218.met
Autocal2 EPA218.met
Autocal3 EPA218.met
Autocal4 EPA218.met
Autocal5 EPA218.met
(date)ICV EPA218.met <Second source standard to verify
calibration
(date)ICB EPA218.met <DI water
(date)CCV EPA218.met <Intermediate standard (AUTOCAL3)
(date) CCB/PB EPA218.met <DI water
(date)LCSW EPA218.met <LCSW is spiked DI which is
subjected to the
(date)LCSWD EPA218.met <same procedures as the samples.
SAMPLE Injections EPA218.met
(date)CCV EPA218.met
(date)CCB EPA218.met <CCB’s are simply DI water
Endrun stop method 218 system.met1 A
Endrun stop method 218 system.met2 A

12.2.11  A CCV (intermediate range standard), and a CCB (blank) must
be analyzed after every ten sample analyses.

12.3 Pour spent Cr(VI) reagents and samples into a single container, adjust the pH to
between 5-9, and discard.  Put glass volumetric pipettes in the Nalgene wash
containers. Put other glassware on the dishware counter.  Return all other laboratory
equipment to the proper storage place and clean your work area.

13.0 Data Analysis and Calculations 
13.1 The following calculation is used to obtain percent spike recovery:

           % Recovery = Result - amount in sample x 100
    True amount
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13.2 The following calculation is used to obtain % RPD:
% RPD = Sample result – duplicate result x 100

       [(sample result + duplicate result)/2]

Report two significant figures when result is less than 10 and three significant figures when
result is greater than 10.

14.0 Data Assessment and Acceptance Criteria for QC 
14.1 Check to see if the QC criteria were met, and the appropriate standards were

analyzed.  Check documentation of the standards and spike prep.  Verify a sample
of the calculation.

14.2 Enter the results, analysis date, and QCG into LIMS database. After the results are
entered, compare to the Run Log, checking for transcription errors.
14.2.1 After the data has been validated and reduced, reviewer puts her/his

initials on the Schedule page attached to the Run log. The page is stamped
and numbered.

14.3 The section manager or another qualified chemist performs the second level of
review.  The review person signs off the Multilevel Quality Control Sign off
Worksheet. The MQCS sheets are filed with the data package.
14.3.1 Check to see if the QC criteria were met, and the appropriate standards

were analyzed.  Verify a sample of the calculation.  Verify Labworks entry.
14.3.2 After the data has been validated and reduced, reviewer puts her/his

initials on the schedule page attached to the run log.

15.0 Corrective Actions and Contingencies for Out of Control Data or Unacceptable Data 
15.1 The following steps are to be followed whenever the results of your work did not

conform to our SOPs or your work did not conform to the agreed requirements of
our clients.

15.2 It is the responsibility of the analyst to immediately inform his/her Supervisor of any
problems that may have occurred during the extraction and/or analysis of client’s
samples.  The supervisor immediately informs the Project Manager. 

15.3 The Supervisor, analyst and Project Manager evaluates the significance of the non-
conforming work and determine what impact it may have on results and what actions
must immediately be taken to correct the situation.

15.4 If the data quality is impacted, the client shall be notified immediately after
assessment.

15.5 A Non-conforming Work Report (NWR) is initiated when:
15.5.1 An out of control situation has significant impact on the outcome of finalized

data.  Such as (LCS, Surrogate, Calibration, RPD, CCV, ICV failure), hold time
expired, blank contamination, or other situations that affected the results.

15.6 The NWR form is located in ARF Summary on your desktop.
15.7 The NWRs are filled out as completely as by the analyst or section manager. 
15.8 Refer to APPL SOP # QC033 for more information on nonconforming work.
15.9 In the event that an out of control situation occurs, the project manager is notified

immediately.  The affect of the out of control situation is assessed according to the
project DQO.  If sufficient sample remains, and the situation significantly affects the
quality of the results, the analysis is repeated.  If the situation does not significantly
affect the quality of the data, the project manager notifies the client and instructions
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from the client will be are followed.  In the event no sample remains, the client is
notified immediately.  All situations are documented on the multi level review sheet
and initialed by the project manager.  All out of control situations are brought to the
attention of the QAU in the form of a NWR.  The QAU has the final authority to
approve any actions taken.

16.0 Method deviations 
This standard operating procedure was compared to both EPA methods 218.6, 218.7, and 7199. 

16.1 The following deviation to method 7199 is followed according to EHSG MICE
recommendation:
16.1.1 The recommendation to make duplicate injections as stated in Sec. 7.4 of

the method was primarily intended for the possible variability when using a
syringe for manual sample injections.  The 20% RSD criteria was actually
recommended for all sample results, however, we can acknowledge this
becomes quite problematic the closer the results are to the lower limit of
quantitation.  Nonetheless, it would be perfectly acceptable to use a single
injection either manually or with an autosampler.

16.1.2 Typically, for inorganic analyses a matrix spike along with a sample
duplicate analysis are performed to evaluate accuracy and precession.
However, a matrix spike duplicate could easily be substituted for the duplicate
analysis for the precision determination.

16.1.3 APPL, Inc. will inject the samples only one time using an autosampler and
will follow the client SOW regarding matrix spikes and duplicate analysis.

17.0 Pollution Prevention 
All hazardous materials that are generated during the testing of samples must be properly
collected and stored. Drums are available in the storage room for the following types of wastes-
acidic, basic and solvents.

18.0 Waste Management  
It is the laboratory’s responsibility to comply with all federal, state, and local regulations governing
waste management, particularly the hazardous waste identification rules and lands disposal
restrictions. The laboratory has the responsibility to protect the environment by minimizing and
controlling all releases from fume hoods and bench operations.

19.0 Method Performance  
19.1 Continuing method performance is monitored by analysis of LCS samples with each

batch and control charting the results as per SOP# QC016.
19.2 A method detection Limit (MDL) study is run to ensure the performance of the

instrumentation is able to satisfy data quality objectives of the client by reaching the
reporting limits necessary. An MDL study is performed for each matrix per
instrument after major instrument changes take place, such as a column change
and is performed in accordance with SOP# QC018.

19.3 The method is not performed by any analyst until a Demonstration of Capability
(DOC) is completed.  Every analyst who performs this method has demonstrated
acceptable accuracy and precision by passing a Demonstration of Capability study.
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20.0 Equipment/Instrument Maintenance and Troubleshooting  
In the event that an out of control situation occurs, the project manager will be notified
immediately.  The affect of the out of control situation will be assessed according to the project
DQO.  If sufficient sample remains, and the situation will significantly affect the quality of the
results, the analysis will be repeated.  If the situation does not significantly affect the quality of
the data, the project manager will notify the client and instructions form the client will be
followed.  In the event no sample remains, the client will be notified immediately.  All situations
will be documented on the multi level sheet and initialed by the project manager.  All out of
control situations will be brought to the attention of the QAU in the form of a NWR.  The QAU
has the final authority to approve the actions taken.

21.0 Computer hardware and software  
Dionex DX 500 Ion Chromatography System and Peaknet 5.2 Software

22.0 References 
22.1 EPA Method 218.6, Determination of Dissolved Hexavalent Chromium in Drinking

Water, Groundwater, and Industrial Wastewater Effluents by Ion Chromatography,
Revision 3.3 (1994), EMMC Version

22.2 EPA Method 7199, METHOD 7199 Determination of Hexavalent Chromium in
Drinking Water, Groundwater, and Industrial Wastewater Effluents by Ion
Chromatography, Revision 0 (1996)

22.3 EPA Method 218.7, Determination of Hexavalent Chromium in Drinking water by ion
chromatography with post column Derivatization and UV visible spectroscopic
detection, revision 1.0, November 2011

22.4 DoD QSM, version 5.0, July 2013
22.5 EPA 40 CFR Method Update Rule, Table II
22.6 ISO/IEC 17025:2005(E)

23.0 Any tables, diagrams, flowcharts, validation data 
23.1 Table 1: Quantitation Limits
23.2 Table 2: LCS Control Limits
23.3 Table 3: Matrix Spike Control Limits
23.4 Table 4: Preparation of Spikes and Curve

     

Section Manager Name:                      Danielle Trathen                      

Section Manager Signature:                                                                Date: 6/18/15

QAU Director Name:                         Frances Lediaev          
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Table 1: Quantitation Limits

Cr(V) Quantitation Limits

Compound                  Water Quantitation Limit (µg/L)

Cr(VI) 0.5

Table 2: LCS Control Limits

Cr(VI) Laboratory Control Spike Control Limits

Compound Water Control Precision
                         Limit (%R)                 (%RPD)

Cr(VI) 90-110%     20%

Table 3: Matrix Spike Control Limits

Cr(VI) Matrix Spike Control Limits

Compound Water Control Precision
                        Limit (%R)                  (%RPD)

Cr(VI) 90-110%     20%



SOP: ANA218.6/7199
Section:   8
Revision:  5
Date:  06/18/15

____________________________________________________________________________________________

Page 15 of 15

Standard Operating Procedure

Table 4: Preparation of Spikes and Curve

Hexavalent Chromium - EPA Method 7199/218.6

Date:

Initials:

             Compound Final
Concentration

in Mix

Concentration
of Stock

Aliquot
(mL)

Stock Source Lot# Expiration
of stock

Final Volume
(mL) of DI H2O
( pH 9.0-9.5)

Expires

Cr
+6

  Intermediate A 100ppm 1000ppm 10 Cr
+6 

Stock
O2SI

100

Cr
+6

  ICV Intermediate A 100ppm 1000ppm 10 Cr
+6

 ICV Stock
CPI

100

Hexavalent Chromium - EPA Method 7199/218.6

Date:

Initials:

             Compound Final
Concentration

in Mix

Concentration
of Stock

Aliquot
(mL)

Stock Source Prep
date
of

Stock

Expiration
of stock

Final Volume
(mL) of DI H2O
       ( pH 9.0-

9.5)

Expires

Cr
+6

  Intermediate B 1000ppb 100ppm 1 Cr
+6

Intermediate A
100

Cr
+6

  ICV Intermediate B 1000ppb 100ppm 1 Cr
+6

 ICV
Intermediate A

100

04/03/09 20ppb 1000ppb 1 Intermediate B 50

04/03/09 CAL#4 10ppb 1000ppb 1 Intermediate B 100

04/03/09 CAL#3 5ppb 1000ppb 0.5 Intermediate B 100

04/03/09 CAL#2 1ppb 1000ppb 0.1 Intermediate B 100

04/03/09 CAL#1 0.5ppb 1000ppb 0.05 Intermediate B 100

04/03/09 10ppb 1000ppb 1 Cr
+6

  ICV
Intermediate B

100

04/03/09 10ppb 1000ppb 0.25 Cr
+6

 
Intermediate B

25

04/03/09 10ppb 1000ppb 0.25 Cr
+6

 
Intermediate B

25 (sample pH
adjusted)
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Inductively Coupled Plasma-Mass Spectrometry by EPA method 6020

STATEMENT OF PURPOSE
This procedure is used to determine total metals by ICP-MS (inductively coupled plasma–mass
spectrometry). The SOP applies to both 6020 and 6020A.

INSTRUCTIONS

1.0 Scope and Application
1.1 Inductively coupled plasma-mass spectrometry (ICP-MS) determines trace

elements, including metals, in solution.  All matrices, including ground water,
aqueous samples, TCLP extracts, industrial wastes, soils, sludges, sediments, and
other solid wastes, require digestion prior to analysis.

1.2 Use of this method is restricted to chemists who are knowledgeable in the
recognition and in the correction of spectral, chemical, and physical interferences in
ICP-MS. This method is restricted to use by or under the supervision of trained
analysts.  Each analyst must demonstrate the ability to generate acceptable results
with this method.

1.3 If an individual project has its own QAPP with client specific requirements that are
different than the SOP, the QAPP overrides the SOP.  This information will be
specified in the comment section of the ARF.

1.4 Samples from South Carolina must be analyzed and reported by method 6020A.

2.0 Method Summary 
2.1 Prior to analysis, samples that require total values must be solubilized or digested

using appropriate Sample Preparation Methods (see EPA methods 3010A, 3015A,
3051A, and 3050B).

2.2 Method 6020 describes the simultaneous, multi-elemental determination of
elements by ICP-MS.  The method measures ions produced by radio frequency
inductively coupled plasma. Samples are nebulized and the resulting aerosol is
transported to the plasma torch. The aerosols are transported through an interface
into a mass spectrometer.  The ions produced are sorted according to their mass-to-
charge ratio and quantified with a channel electron multiplier.  Interference
correction must include compensation for background ions contributed by the
plasma gas, reagents, and constituents of the sample matrix.

2.3 The SOP applies to both 6020 and 6020A. EPA method 6020A has the same
method and QC requirements as 6020. Additionally, 6020A requires a Lower Limit
of Quantitation Check (LLQC) (Both LLQC and LLICV are interchangeable in our
analytical sequences) and a correlation coefficient greater than or equal to 0.998 for
the calibration curve. The DoD QSM requires a correlation coefficient of 0.995 or
better. By using r=0.998 we satisfy both the method and the DoD QSM requirement.

3.0 Detection Limits 
Table 1 lists the quantitation limits (LOQ for DoD QSM) for all target analytes. If an
individual project has its own QAPP with client specific requirements different from those in
Table 1, the client QAPP limits are used.
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4.0 Definitions  

METHOD BLANK--An aliquot of reagent water or other blank matrix that is treated exactly as a
sample including exposure to all glassware, equipment, acids, reagents and internal standards,
that are used with other samples.  The method blank is used to determine if method analytes or
other interferences are present in the laboratory environment, the reagents, or the apparatus.

STANDARD STOCK SOLUTION (SSS) - - A concentrated solution containing one or more
method analytes purchased from a reputable commercial source.

CALIBRATION BLANK (ICB/CCB)--Used in establishing the calibration curve.  The calibration
blank consists of the same concentrations of the same acids used to prepare the final dilution of
the calibrating solutions of the analytes along with the selected concentrations of internal
standards such that there is an appropriate internal standard element for each of the analytes.

WORKING CALIBRATION STANDARD (CAL)- A solution prepared from the standard stock to
cover the working calibration range.  The CAL solutions are used to calibrate the instrument
response with respect to analyte concentration.

INITIAL CALIBRATION VERIFICATION (ICV)—A quality control standard which is prepared in the
same acid matrix as the calibration standards.  The QC Std is prepared from a source
independent from that used in the calibration standards and at a concentration within the linear
range of the calibration curve.

INSTRUMENT PERFORMANCE CHECK SOLUTION (IPC)--A solution of one or more
compounds (analytes, surrogate, internal standard, or other test compounds) used to evaluate the
performance of the instrument system with respect to a defined set of method criteria.

QUALITY CONTROL SAMPLE (QCS)- - A solution of method analytes of known concentrations
which is used to fortify an aliquot of LCS or sample matrix.  The QCS is obtained from a source
external to the laboratory and different from the source of calibration standards.  It is used to
check laboratory performance with externally prepared test materials.

LABORATORY CONTROL SAMPLE (LCS)--An aliquot of reagent water or other matrix to which
known quantities of the method analytes are added in the laboratory.  The LCS is analyzed
exactly like a sample, and its purpose is to determine whether the methodology is in control, and
whether the laboratory is capable of making accurate and precise measurements.

SPIKED REPLICATE SAMPLES (MS)--An aliquot of an environmental sample to which known
quantities of the method analytes are added in the laboratory.  The MS is analyzed exactly like a
sample, and its purpose is to determine whether the sample matrix contributes bias to the
analytical results.  The background concentrations of the analytes in the sample matrix must be
determined in a separate aliquot and the measured values in the MS corrected for background
concentrations.
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LABORATORY SAMPLE DUPLICATE (DUP)—Two sample aliquots taken in the laboratory from
a single sample bottle and analyzed separately with identical procedures.  Analysis of the DUP
indicates precision associated specifically with the laboratory procedures by removing variation
contributed from sample collection, preservation and storage procedures.

INSTRUMENT DETECTION LEVEL (IDL) - The concentration equivalent to a signal due to the
analyte which is equal to the standard deviation of a series of 7 replicate measurements of a
reagent blank’s signal at the same mass-to-charge ratio (m/z).

INTERFERENCE CHECK SOLUTION (ICS)—A solution prepared to contain known
concentrations of interfering elements that will demonstrate the magnitude of interferences and
provide an adequate test of any corrections.  The ICS is used to verify that the interference levels
are corrected by the data system within quality control limits.

LINEAR DYNAMIC RANGE (LDR)—Prepared to test for the linearity of analytes at high
concentrations.

REPORTING LIMIT (RL)—The lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions.  Selected as the
lowest non-zero standard in the calibration curve.

LIMIT OF DETECTION (LOD) - An estimate of the minimum amount of a substance that an
analytical process can reliably detect.  An LOD is analyte- and matrix-specific and may be
laboratory-dependent.  The smallest amount or concentration of a substance that must be present
in a sample in order to be detected at a high level of confidence (99%)

LIMIT OF QUANTITATION (LOQ) - The minimum levels, concentrations, or quantities of a target
analyte that can be reported with a specified degree of confidence.  The lowest concentration that
produces a quantitative result within specified limits of precision and bias.  For DoD projects, the
LOQ shall be set at or above the concentration of the lowest initial calibration standard. This also
equates with the term Practical Quantitation Limit (PQL).

MATRIX - A surrounding substance within which something originates, develops, or is contained,
such as: drinking water, saline/estuarine water, aqueous substance other than drinking water or
saline/estuarine water, non-aqueous liquid, biological tissue, solids, soils, chemical waste, and air.

5.0 Interferences and Potential Problems 
5.1 Solvents, reagents, glassware, and other sample processing hardware may yield

artifacts and/or interferences to sample analysis. All these materials must be
demonstrated to be free from interferences under the conditions of the analysis by
analyzing method blanks. Specific selection of reagents and purification of solvents
by distillation in all-glass systems may be necessary. Refer to each method to be
used for specific guidance on quality control procedures and to Chapter Three for
general guidance on the cleaning of glassware. Also refer to the preparative
methods to be used for discussions on interferences.

5.2 Isobaric elemental interferences in ICP-MS are caused by isotopes of different
elements forming atomic ions with the same nominal mass-to-charge ratio (m/z). A
data system must be used to correct for these interferences. This involves
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determining the signal for another isotope of the interfering element and subtracting
the appropriate signal from the analyte isotope signal. Since commercial ICP-MS
instruments nominally provide unit resolution at 10% of the peak height, very high
ion currents at adjacent masses can also contribute to ion signals at the mass of
interest. Although this type of interference is uncommon, it is not easily corrected,
and samples exhibiting a significant problem of this type could require resolution
improvement, matrix separation, or analysis using another verified and documented
isotope, or use of another method.

5.3 Isobaric molecular and doubly charged ion interferences in ICP-MS are caused by
ions consisting of more than one atom or charge, respectively. Most isobaric
interferences that could affect ICP-MS determinations have been identified in the
literature. The most precise coefficients for an instrument can be determined from
the ratio of the net isotope signals observed for a standard solution at a
concentration providing suitable (<1 percent) counting statistics. Manufacturer
specifications for this instrument have been provided by Agilent Technologies.

         Interference Equation
Analyte Mass Corrections
Li 6 (6)*1-(7)*0.082
Sc 44 (44)*1-(88)*0.015
Cd 111 (111)*1-(108)*1.073+(106)*0.712
In 115 (115)*1-(118)*0.014
Pb 208 (208)*1+(206)*1+(207)*1

5.4 Physical interferences are associated with the sample nebulization and transport
processes as well as with ion-transmission efficiencies. Nebulization and transport
processes can be affected if a matrix component causes a change in surface
tension or viscosity. Changes in matrix composition can cause significant signal
suppression or enhancement. Dissolved solids can deposit on the nebulizer tip of a
pneumatic nebulizer and on the interface skimmers (reducing the orifice size and
the instrument performance). Total solid levels below 0.2% (2,000 mg/L) have been
currently recommended to minimize solid deposition. An internal standard can be
used to correct for physical interferences, if it is carefully matched to the analyte so
that the two elements are similarly affected by matrix changes.

5.5 Spectral interferences are corrected by the use of the collision/reaction cell.  This
cell uses an octopole ion guide, which focuses and transmits the ions.  It is
enclosed in a small internal volume cell that can be pressurized with hydrogen or
helium gas.  Without gas in the cell (no gas mode), the instrument performs like a
standard ICP-MS.  When the cell is used as a reaction cell, (hydrogen mode), gas
reacts with an interferant to convert it into a different species.  Utilizing the cell as a
collision cell (helium mode), gas collides with polyatomic interferences, causing
them to lose energy.  The energy discriminator then separates out the lower energy
interferences. 

5.6 Memory interferences can occur when there are large concentration differences
between samples or standards, which are analyzed sequentially. Sample deposition
on the sampler and skimmer cones, spray chamber design, and the type of
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nebulizer affect the extent of the memory interferences, which are observed. The
rinse period between samples must be long enough to eliminate significant memory
interference. The rinse time between each sample is set at 60 seconds.

6.0 Health and Safety  
6.1 Lab coats, gloves, and safety glasses are used at all times.  Some samples require

the use of respirators.  This is on a case by case basis.
6.2 Concentrated nitric and hydrochloric acids are moderately toxic and extremely

irritating to skin and mucus membranes. Use these reagents in a hood and if eye or
skin contact occurs, flush with large volumes of water. Always wear safety glasses
or a shield for eye protection when working with these reagents. Hydrofluoric acid is
mentioned in the method, however, because of its toxicity we do not use it.

6.3 Many metal salts are extremely toxic if inhaled or swallowed. Extreme care must be
taken to ensure that samples and standards are handled properly and that all
exhaust gases are properly vented. Wash hands thoroughly after handling.

6.4 The acidification of samples containing reactive materials may result in the release
of toxic gases, such as cyanides or sulfides. For this reason, the acidification and
digestion of samples should be performed in an approved fume hood.

7.0 Sample Preservation, Containers, Handling and Storage  
7.1 Polyethylene or Fluorocarbon (TFE or PFA) containers are recommended for use in

this method.
7.2 Aqueous samples must be acidified to a pH of <2 with HNO3.
7.3 If properly preserved the sample can be held up to 6 months before analysis In the

determination of trace metals, containers can introduce either positive or negative
errors in the measurement of trace metals by (a) contributing contaminants through
leaching or surface desorption, and (b) depleting concentrations through
adsorption.  Thus the collection and treatment of the sample prior to analysis
require particular attention. To minimize contamination from the sample bottles
certified clean bottles are used during sampling.  For laboratory glassware and
containers, the following cleaning treatment sequence has been determined to be
adequate to minimize contamination: detergent, tap water, 1:1 nitric acid, tap water,
1:1 hydrochloric acid, tap water and reagent water.

8.0 Quality Control 
8.1 All quality control data should be maintained and available for easy reference or

inspection.
8.2 Refer to methods 3010A, 3015A, 3050B, and 3051A for appropriate QC procedures

to ensure proper operation of the various sample preparation techniques.
8.3 Prior to sample analysis, check the client QAPP to ensure that all necessary QC

was prepared, and to check for client specific requirements.
8.4 A Demonstration of Capability (DOC) must be performed prior to any sample

analysis and renewed yearly, according to SOP QC 006. 
8.5 Instrument Detection Limits (IDL) can be estimated by calculating the average of

the standard deviations of three runs on three non-consecutive days from the
analysis of a reagent blank solution with seven consecutive measurements per day.
Each measurement must be followed by a rinse and/or any other procedure
normally performed between the analysis of separate samples.  IDL must be
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determined at least every three months and kept with the instrument logbook. The

calculation must be saved and easily retrievable. The calculated IDLs shall be ≤

PQL (reporting limit). For DoD samples, the IDLs shall be ≤ LOD.
8.6  Method Detection Limits: Establish the LOD, LOQ, DL and MDL according to SOP#

QC018.
8.7 The upper limit of the linear dynamic range must be established for each mass-to-

charge ratio (m/z) utilized by determining the signal responses from a minimum of
three, preferably five, different concentration standards across the range. One of
these should be near the upper limit of the range. The data and calculations should
be documented and kept on file. The upper range limit should be an observed
signal no more than 10% below the level extrapolated from lower standards

Minimum frequency is every 6 months.   Acceptance criteria – Within ± 10% of
expected value. The Upper Linear Dynamic Range should be re-determined
whenever one of the following occurs:
8.7.1 A new detector is installed.
8.7.2 The detector (analog and /or pulse count) voltages are changed.
8.7.3 A different sample introduction system is installed (change in nebulizer or spray

chamber type).
8.8 Calibration: The ICP-MS must be calibrated daily prior to sample analysis.  The

linear correlation coefficient must be > 0.998 (0.995 for DoD). Any failing action for
target analytes must result in the termination of the calibration.  Correct the problem
and recalibrate the instrument.

8.9 Samples with concentrations above the high standard must be diluted within the
calibration range.

8.10 The internal standards associated with the target analytes for the samples must
recover as follows: for EPA method 6020 internal standard recoveries must be
between 30% and 120%. For EPA method 6020A internal standard recoveries must
be above 70%.
8.10.1 Corrective action: If the internal standards exceed these limits, a dilution

of the sample fivefold (1 +4) or greater must be made until the internal
standard is within the acceptable limit. This procedure must be repeated until
the internal standard intensities fall within the prescribed window.

8.11 The intensity levels of the internal standards for the calibration blank and instrument
check standard (ICSA/ICSAB) must agree within ± 20 percent of the intensity level
of the internal standard of the original calibration solution (Method 6020 only). If
they do not agree, terminate the analysis, correct the problem, recalibrate, verify the
new calibration, and reanalyze the affected samples.

8.12 Employ one Method Blank per sample batch to determine if contamination or any
memory effects are occurring.  A method blank is a volume of reagent water taken
through the entire process of sample preparation and analysis.  If the Method Blank
is unacceptable, re-run once, and if still unacceptable, then re-digest all associated
samples and reanalyze.  The Method Blank must not be higher than the highest of
any of the following:
8.12.1 The RL
8.12.2 10% of the regulatory limit
8.12.3 10% of the lowest sample concentration for each analyte in a given

preparation batch.
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8.12.4 For DoD samples – No analytes detected >1/2 LOQ.  For common laboratory
contaminants, no analytes detected >LOQ.

8.13 A laboratory control sample (LCS) is prepared and analyzed at a frequency of one

LCS per batch of 20 samples.  Must pass within ± 20%, if not, reanalyze.  If it still is
not within acceptable limits, notify section manager, and if applicable the project
manager, re-digest and reanalyze all associated samples. For DoD samples, the
LCS is to be analyzed only once.
8.13.1    Enter all lab control sample recoveries into the control chart database.

8.14 Analyze a matrix spike (MS) and a matrix spike duplicate (MSD) for every twenty
samples or per analytical batch, whichever is more frequent. Some clients require a
Matrix spike and an unspiked duplicate (MS/DUP) in lieu of a MS/MSD. The
MS/MSD or MS/DUP must be carried throughout the entire sample preparation and
analytical process. MS/MSD samples should be spiked at the same level, and with
the same spiking material, as the corresponding laboratory control sample that is at
the project-specific action level or, when lacking project-specific action levels, at
approximately mid-point of the linear dynamic range. The relative percent difference
between spiked matrix duplicate or unspiked duplicate determinations is to be
calculated as follows:

RPD  = D1 – D2       x 100
(D1 + D2)/2

Where:
RPD = relative percent difference.
D1 = first sample value.

    D2 = second sample value (spiked or unspiked duplicate)

8.15 These tests will ensure the analyst that neither positive nor negative interferences
are operating on any of the analyte elements to distort the accuracy of the reported
values.
8.15.1 Dilution Test: If the analyte concentration is sufficiently high (minimally, a

factor of 100 above the instrumental detection limit after dilution per the EPA
method), an analysis of a fivefold dilution should agree within ± 10% of the
original determination.  If not, a chemical or physical interference effect
should be suspected. For DoD samples, the dilution test is applicable to
analytes with concentrations greater than 50 times the LOQ. One dilution test
must be included for each preparatory batch.

8.15.2 Post digestion spike addition: An analyte spike added to a portion of a
prepared sample, or its dilution, should be recovered to within 80% to 120%
of the known value (75% to 125% for DoD samples). The spike addition
should produce a minimum level of 10 times and a maximum of 100 times the
instrumental detection limit.  If this spike fails, then the dilution test should be
run on this sample.  If both the MS/MSD and the post digestion spike fail, then
matrix effects are confirmed. For DoD samples, a PDS should be analyzed
when the dilution test fails or the analytes concentrations in the parent sample
are less than 50 times the LOQ.
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CAUTION: If ion overlap is suspected, use of computerized compensation,
another isotope, an alternate analysis mode, or comparison with an alternate
method is recommended.

9.0 Equipment/Apparatus  
9.1 Inductively coupled plasma-mass spectrometer:

Agilent 7700x ICP-MS equipped with an Agilent ASX-500 series ICP-MS
autosampler

9.2 Argon gas supply – high purity grade (99.99%)
9.3 Helium gas supply
9.4 Hydrogen gas supply
9.5 Class ‘A’ Volumetric flasks
9.6 Class ‘A’  Volumetric pipettes
9.7 Analytical balance - capable of accurate measurement to 0.0001g
9.8 Eppendorf- adjustable and non-adjustable pipettors (50 - 1000µl) All non-adjustable

pipettors are to be verified quarterly.

10.0 Reagents and Standards 
10.1 Reagent grade chemicals shall be used in all tests.  Other grades may be used,

provided it is first ascertained that the reagent is of sufficiently high purity to permit
its use without lessening the accuracy of the determination.  All reagents used will
be traceable at all steps of the procedure.  The analyst should be familiar with the
MSDS for the following chemicals, and also with safe laboratory practices. 
Concentrations of antimony and silver between 50-500µg/L require 1% HCl for
stability. Reference standards must be calibrated by a body that can provide ILAC-
signatory (MRA) traceability.

10.2 Reagent Water.  All references to water in the method refer to reagent water unless
otherwise specified.  Reagent water will be interference free.  Refer to Chapter One
for a definition of reagent water.

10.3 The following acids are analyzed prior to use.  See SOP# ROU016.
10.3.1 Hydrochloric acid (conc.), (HCL)
10.3.2 Nitric acid (conc.), HNO3

10.3.3 1% HNO3/1% HCl: Into a 2L volumetric flask add ~1000mL DI water.
            Add 20mL HNO3 and 20mL HCl.  Bring up to volume with DI water

10.4 Standard stock solutions (SSS): Purchased or prepared from ultra-high purity grade
chemicals or metals (99.99 to 99.999% pure).  All salts must be dried for 1 hour at
105°C, unless otherwise specified.

10.5 Working calibration standard solutions (CAL): Prepare mixed calibration standard
solutions by combining appropriate volumes of the stock solutions in volumetric
flasks.  Match the matrix with the appropriate acids and dilute to approximate
volume with water. Internal standards are added on-line at the time of analysis
using a second channel of the peristaltic pump and an appropriate mixing manifold.
Generally, an internal standard should be no more than 50amu removed from the
analyte. Internal standards include Li, Sc, Ge, In, Tb, and Ho. The internal standard
Bismuth 209 is closer to the atomic mass of thallium and lead. However, Agilent
Technologies determined that bismuth could be present in environmental samples.
Thus, we prefer to use Terbium and Holmium. Care should be taken when
preparing the mixed standards to ensure that the elements are compatible and
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stable together.  One of the concentration levels should be at a concentration of the
reporting limit.  The remaining concentration levels should correspond to the
expected range of concentrations found in real samples or should define the
working range of the instrument. Fresh mixed standards should be prepared daily,
with the realization that concentration can change on aging. Calibration standards
must be initially verified using a second source quality control sample. (ICV - Initial
Calibration Verification Sample). Additional calibration standards may be prepared
to meet client specific requirements.

10.6 Initial Calibration Standards
Standard 4 Calibration (100µg/L): Add the following (or equivalent) to a 100mL
volumetric flask and bring up to volume with 1% HNO3/1% HCl

50ul x Solution A. Environmental Express Cat No. HP1810-250A
50ul x Solution B. Environmental Express Cat No. HP1810-250B
50ul x Solution C. Environmental Express Cat No. HP1810-250C

                    Standard 3 Calibration (50µg/L):  Add the following to a 50mL reagent tube                
                    and bring up to volume with 1% HNO3/1% HCl
                                    25mL of Standard 4

Standard 2 Calibration (1.0µg/L): Add the following to a 50mL reagent tube and bring
up to volume with 1% HNO3/1% HCl

           500µL of Standard 4

Standard 1 Calibration (0.1µg/L): Add the following to a 50mL reagent tube and bring
up to volume with 1% HNO3/1%HCl

                                   50µL of Standard 4

10.7 Three types of blanks are required for the analysis.  The calibration blank is used in
establishing the analytical curve, the method blank is used to assess possible
contamination resulting from varying amounts of the acids used in the sample
processing as well as contamination from the digestion process, and the rinse blank
which is used to flush the system between all samples and standards.
10.7.1 The calibration blank is prepared by acidifying reagent water to the same

concentrations of the acids found in the standards and samples.
10.7.2 The method blank must contain all the reagents and in the same volumes

as used in the processing of the samples.  The method blank must be
carried through the complete procedure and contain the same acid
concentration in the final solution as the sample solution used for analysis.

10.7.3 The rinse blank contains 1% HNO3/1% HCl (v/v).  Prepare enough rinse
solution to flush the system between standards and samples.

10.8 Prepare the Initial Calibration Verification (ICV) by diluting a purchased custom
stock standard (Multi-Element Standard).  The QC Std is prepared from a source
independent from that used in the calibration standards.
Multi-Element standard: The concentrations are the following:

Container A: 100ppm As, B, Ba, Be, Cd, Co, Cr, Cu, Mn, Mo, Ni, P, Pb,
Sb, Se, Sr, Ti, Tl, V, Zn, and 50ppm Ag, Sn

Container B: 2500ppm Al, Ca, Fe, K, Mg, and Na
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To prepare the ICV, Add 50µL of both Multi-Element standards from container A & B
to a 50mL reagent tube and bring up to volume with 1% HNO3/1% HCl.

10.9 QC working standard (CCV): Calibration Standard 3 is used as the continuing
calibration verification (CCV).

10.10  Prepare the Low Level Calibration Verification Solution (LLICV).  The LLICV may be
prepared using the same standard stock solutions as the curve.  It is typically spiked
at the same level as the lowest standard or the lowest client-reporting limit.

10.11  The interference check solution (ICS) is prepared to contain known concentrations
of interfering elements that will demonstrate the magnitude of interferences and
provide an adequate test of any corrections. Chloride in the ICS provides a means
to evaluate software corrections for chloride-related interferences such as 
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the spectrometer for the determination of manganese. Molybdenum serves to
indicate oxide effects on cadmium isotopes. The other components are present to
evaluate the ability of the measurement system to correct for various molecular-ion
isobaric interferences. The ICS is used to verify that the interference levels are
corrected by the data system within quality control limits. These solutions must be
prepared from ultra-pure reagents or they can be obtained commercially. An
equivalent stock may be purchased in place of those listed. The following two
solutions (or equivalent) are used:
Interference Check solution A: CPI International Cat. No. 4400-060725RH01
INT SPECIAL MIX: O2si Cat. No. 160495-01-01.

To prepare the ICSA: Combine 1mL Interference Check Solution A and 9mL of 1%
HNO3./ 1% HCl in a test tube. Vortex to mix. Prepare daily.

                   
To prepare the ICSAB: Combine 1mL Interference Check Solution A, 100uL of a

tenfold dilution of INT SPECIAL MIX, and 9mL of 1% HNO3./ 1% HCl to a test tube.
Vortex to mix. Prepare daily.

10.12 The Daily Optimization solutions are used to optimize and determine the sensitivity
and operating condition such as oxide and doubly charged ions ratios of the
instrument on a daily basis. An equivalent stock may be purchased in place of those
listed.

Tuning Solution (10ppb Ce, Co, Li, Tl, and Y): Add the following to the third rinse
container.  Agilent P/N 5184-3566.  A tenfold dilution (1ppb) of the tuning solution
can also be used.

10.13 The P/A Tuning Solution is used to optimize the pulse stage and analog stage
voltage settings on the detector to increase sensitivity.   The sensitivity of the
detector will decrease over a period of use. When the sensitivity from Daily
Performance Optimization are low, a full optimization is required. To prepare the
P/A solution use the following two stock solutions (or equivalent):

7500 Series PA Tuning 1 and 7500 Series PA Tuning 2
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Add the 2.5mL of each tuning solution to a clean 250mL volumetric flask and bring up
to volume with 1% HNO3/1% HCl. 

10.14 Mass Resolution Tune: Five repetitions of selected analytes to determine the
stability of the mass calibration and peak width.

                   
Mass resolution tune solution (100 ppb Be, Mg, Co, In, and Pb): add the following
to a 50mL clean volumetric flask and bring up to volume with 1% HNO3/1%HCl.

    
500uL X1000ug/mL Be O2si catalog number 06004-02-01
50uL X10000ug/mL Mg CPI catalog number 440010M311
500uL X1000ug/mL Co CPI catalog number S44001000131
500uL X1000ug/mL In CPI catalog number S44001000241
500uL X1000ug/mL Pb CPI catalog number S44001000281

Then add 500uL of the solution prepared above to a 50mL volumetric flask and bring
up to volume with 1% HNO3/1%HCl.

10.15 The Internal Standard Solution is used to monitor and correct for physical
interferences from the sample matrix. To prepare the Internal Standard Solution
Add the following standards (or equivalent) to a 100 mL Volumetric flask and bring
up to volume with 1% HNO3/1%HCL. The final solution will have a concentration of
5mg/L.

500uLX1000ug/mL Li CPI Catalog number S4400-1000296I
500uLX1000ug/mL In CPI Catalog number S4400-1000241
500uLX1000ug/mL Ho CPI Catalog number S4400-1000231
500uLX1000ug/mL Tb CPI Catalog number S4400-1000571
500uLX1000ug/mL Sc Environmental Express Catalog number HP100048-1
500uLX1000ug/mL Ge Environmental Express Catalog number HP100020-1

11.0 Calibration and Standardization  
11.1 Set up the instrument with proper operating parameters. The instrument should be

allowed to become thermally stable before beginning (usually requiring at least 30
minutes of operation prior to calibration). For operating conditions, the analyst
should follow the instructions provided by the instrument manufacturer.

11.2 Conduct mass calibration and resolution checks in the mass regions of interest. The
mass calibration and resolution parameters are required criteria, which must be met
prior to any samples being analyzed. If the mass calibration differs more than
0.1amu from the true value, then the mass calibration must be adjusted to the
correct value. The resolution must also be verified at 10% peak height to be less
than 0.80 amu full width for Mg and Pb and less than 0.90 amu full width for Co, In,
and Be.

11.3 Before using this procedure to analyze samples, data should be available,
documenting the initial demonstration of performance. The required data should
document the determination of the linear dynamic ranges; a demonstration of the
desired method sensitivity and instrument detection limits; and the determination
and verification of the appropriate correction equations or other routines for
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correcting spectral interferences. These data should be generated using the same
instrument, operating conditions, and calibration routine to be used for sample
analysis. These data should be kept on file and be available for review by the data
user or auditor.

11.4 The lower limits of quantitation should be established for all isotope masses utilized
for each type of matrix analyzed and for each preparation method used and for
each instrument. These limits are considered the lowest reliable laboratory reporting
concentrations and should be established from the lower limit of quantitation check
sample and then confirmed using either the lowest calibration point or from a low-
level calibration check standard.

11.5 The analyst should follow the instructions provided by Agilent Technologies. 
Sensitivity, instrument detection limit, precision, linear dynamic range, and
interference effects must be established for each individual analyte.  All
measurements must be within the instrument linear range from to 100 - 1000
(depending on the analyte) to 50,000µg/L.  The correction equation for interference
effects is in the table above in Section 5.2.

11.6 Calibrate the instrument in the following sequence – Run the calibration blank, then
the standards (Standard 1, 2 , 3, and 4).  Following the ICAL, the QC standards are
to be analyzed:  (1) ICV, (2) LLICV, (3) ICB, (4) CCV, (5) CCB, (6) LDR, (7) ICSA,
and (8) ICSAB.  (Note the LLICV is only required for 6020A).

11.7 To be considered acceptable, the calibration curve should have a correlation
coefficient greater than or equal to 0.998. When using a multipoint calibration curve
approach, every effort should be made to attain an acceptable correlation
coefficient based on a linear response for each desired target analyte. If the
recommended linear response cannot be attained using a minimum of three non-
zero calibration standards, consideration should be given to adding more standards,
particularly at the lower concentrations, in order to better define the linear range and
the lower limit of quantitation. Conversely, the extreme upper and lower calibration
points may be removed from the multi-point curve along as three non-zero points
remain such that the linear range is narrowed and the non-linear upper and/or lower
portions are removed. As with the single point calibration option, the multi-point
calibration should be verified with both a mid- and low-level ICV standard analysis
using the same 90 - 110% and 70 - 130% acceptance criteria, respectively.

11.8 Check the instrument standardization by analyzing appropriate check standards as
follows.
11.8.1 Verify the calibration by analyzing an initial calibration verification standard

(ICV/ second source) immediately after the ICAL.
11.8.2 Verify the calibration by analyzing an initial calibration blank (ICB), following

the ICV.
11.8.3  Verify the magnitude of elemental and molecular-ion isobaric inferences

and the adequacy of any corrections at the beginning of an analytical run or
once every 12hours, whichever is more frequent. Do this by analyzing t the
ICSA and ICSAB.

11.8.4 Verify the calibration every 10 samples and at the end of the analytical run,
using the LLICV (6020A only), CCV, and CCB.
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12.0 Procedure 
12.1 Preliminary treatment of most matrices is necessary because of the complexity and

variability of sample matrices. Water samples, which have been pre-filtered and
acidified, will not need acid digestion. However, all associated QC samples (i.e.
method blank, LCS, and MS/MSD) must undergo the same filtration and
acidification procedures. Samples, which are not digested, must be matrix-matched
with the standards. Digestion procedures are presented in Sample Preparation
Methods (Methods: 3015A, 3010A, 3051A or 3050B). Obtain the digestates from
digestion employee and place initials, date, and time in the appropriate transfer
area as per SOP ROU030.

12.2 Create a new Batch Folder. Turn on Argon, Hydrogen and Helium tanks.  Make
sure pump windings are secure. The instrument must be allowed to become
thermally stable before beginning (usually requiring at least 30 minutes of operation
prior to calibration). Tuning procedures should be carried after warm-up.  Prior to
tuning the instrument a hardware auto-tune should be initiated, to begin the
hardware auto-tune open the Hardware pane in the MassHunter home screen, right
click onto the Mainframe image and select Hardware Settings, then Add to Queue.
The results can be retrieved by selecting Performance Report from the Mainframe
menu.  The results of the auto-tune can be used to fine tune the instrument while
running the tune solution.

12.3 Open the Batch pane in the MassHunter home screen; select the Tune tab in Acq.
Parameters, and select NoGas.
12.3.1 With the probe in the tune solution containing Ce, Co, Li, Tl, and Y, press

the start button to evaluate the current conditions. 
12.3.2 If current conditions are favorable, print the current signal. This will provide

a hard copy of the day’s tuning conditions. Repeat for H2 and He modes.
12.3.3 If conditions can be improved, you may adjust parameters while the tune is

running; use results from the performance report to adjust parameters
accordingly. Refer to instrument manual for more information.

        NoGas Mode: using 1ppb Tune solution

� % double charged ≤ 5.0%

� % oxides ≤ 1.0%
� Mass 7 : should be between 1500-2500
� Mass 205: should be between 4000-6000

He Mode: using 1ppb Tune solution
� Mass 75 and 78: ≤ 5
� Mass 59: should be >1000

           If the EM value changes from the previous run during the autotune, a PA 
                                  factor tune must be run.

12.3.4 Run the 100ppb Mass Resolution Tune Solution in NoGas mode, stop the
acquisition when Co-59 has stabilized over the full width of the graph, select
Generate Tune Report. This will provide a hard copy of the day’s mass
calibration and resolution tune report.

12.4 Save Batch.
12.5 Load the calibration blank and the calibration standards into the autosampler

positions specified in the Batch pane, Sample List, under Calibration Standards
(See section 10.0 for calibration standard preparation and concentrations.)
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12.5.1 Load the Quality Control samples defined in the QC check part of the
method into the autosampler according to the positions entered in the Sample
List.

12.6 Edit the Sample List for analysis to update with new sample information.
12.6.1 Enter the day’s date into the comment section for the calibration and QC 

       (ICSA, CCV, etc..) samples.
12.6.2 Select correct “sample type” in the second column.
12.6.3 Enter sample volumes and /or weights (for soils) in matching units in the 

       proper columns.
12.6.4 Save sample information file.
12.6.5 Load the samples into the autosampler positions specified in the Sample

       file.
12.6.6 Select Add to Queue.

12.7 The Mass Tune must run before the calibration begins.  The count per second
percent RSD for the various masses present in the solution must be <5% for the
five repetitions and the peak width must be <0.80 for Mg and Pb and <0.90 for Be,
Co and In.  The mass calibrations must fall within 10%.  If any of these conditions
are not met, the run must be terminated and the problem corrected.

12.8 The average number of exposures used for calibration and sample analysis is three
integrations (exposures).

12.9 Calibration: The ICP-MS must be calibrated daily prior to sample analysis.  The
linear correlation coefficient must be > 0.998 (0.995 for EPA 6020 and DoD). Any
failing action must result in the termination of the calibration and the problem must
be corrected.

12.10 Check that the waste container is not full, or liable to overflow during analysis.  If the
container is full, neutralize the waste with baking soda (to pH 7), then pour down the
sink with plenty of water.

12.11 Profile and calibrate the instrument according to the instrument manufacturer's
recommended procedures, using the typical mixed calibration standard solutions
described in Sec. 11.5. Flush the system with the calibration blank between each
standard or as the manufacturer recommends. The calibration curve should be
prepared as detailed in Section 10.

12.12 Regardless of whether the initial calibration is performed using a single high
standard and the calibration blank or the multi-point option, the laboratory should
analyze an LLICV. For all analytes and determinations, the laboratory must analyze
an ICV and LLICV immediately following daily calibration. It is recommended that a
CCV, LLICV, and CCB be analyzed after every ten samples and at the end of the
analysis batch. The LLICV is a 6020A requirement.

12.13 Rinse the system with the calibration blank solution before the analysis of each
sample. The rinse time will be one minute. Each laboratory may establish a
reduction in this rinse time through a suitable demonstration. Analyze the samples
and record the results.

13.0 Data Analysis and Calculations 
13.1 The Agilent software will determine the linear regression and the correlation

coefficient once the calibration is complete.  Concentration of a sample can be
determined using the following equation:
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Concentration (µg/L) = (absorbance – intercept)
Slope

13.2 See SOP# DOC014 for formulas and calculations used to obtain and utilize the
calibration curves.

13.3 To calculate the percent recovery for spikes, divide the concentration (ppb) of the
sample by the spike value and then multiply by 100 for a percent.

Laboratory control spike calculation:

(Spike volume)(Concentration of spiking standard) / 0.1L = Spike concentration (µg/L)
% Recovery of element = (LCS result / Spiking concentration) *100

Matrix spike calculation:

(Spike volume)(Concentration of spiking standard) / 0.1L = Spike concentration (µg/L)

( )
100Recovery% ∗

−
=

SA

SRSSR

Where:  
SSR = Spiked sample result
SR = Unspiked Sample result
SA = Spike amount added

13.4 To calculate the RPD between two values (e.g. Sample/Duplicate):

RPD = Sample - Duplicate * 100
(Sample + Duplicate)/2

14.0 Data Assessment and Acceptance Criteria for QC 
14.1 The analyst who completes the work first reviews data.  The initial calibration curve is

reviewed, the continuing calibration %D is reviewed and the spike recovery and
precision are reviewed.  If at any point the review shows an out of control situation the
section manager is notified verbally and the problem is investigated.  The correction
may be one of several points considered: standard preparation, digestion technique,
etc.  The problem is potentially solved and reanalysis or re-digestion and reanalysis
are completed.

14.2 The second level of review is either by a peer in the same section or the section
manager.  There is a Multilevel Quality Control Sign Off worksheet that is filled out in
its entirety by the review person.

14.3 If the data quality is impacted, the client shall be notified immediately after
assessment.

Acceptance criteria for QC
14.4 Calibration: The ICP-MS must be calibrated daily prior to sample analysis.  The linear

correlation coefficient must be > 0.998 (0.995 for EPA method 6020 and DoD
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samples). Any failing action must result in the termination of the calibration and the
problem must be corrected.

14.5 The ICV (Second Source) must pass within +/- 10% of true value. If the result is not

±10%, terminate the analysis, correct the problem, recalibrate, and reanalyze.
14.6 For the ICB and CCB, the result has to be:

± PQL

± 2X MDL for AFCEE 4.0.02
For DoD samples, no analytes can exceed the LOD in the ICB/CCB. If it exceeds
the LOD, the problem shall be corrected, then the blanks shall be re-prepared
and re-analyzed. All samples following the last acceptable calibration blank must
be analyzed.

14.7  If not, repeat the analysis.  If the result is not within acceptance criteria, terminate the
analysis, correct the problem, recalibrate, and reanalyze. For DoD samples, the CCB
needs to be re-prepared and reanalyzed. All samples following the last acceptable
calibration blank must be reanalyzed.

14.8 The LLICV (6020A only) must recover within ± 30% of the true value. If the result is not

±30%, terminate the analysis, correct the problem, recalibrate, and reanalyze.
Minimum frequency - At the beginning and end of an analytical run. For DoD samples,
the low-level calibration check standard (LLICV) is only applicable for one point ICAL.
We use a multipoint calibration for our ICP-MS.

14.9 The CCV must pass within ± 10% of the true value. If the result is not ±10%, terminate
the analysis, correct the problem, recalibrate, and reanalyze.

14.10 For the ICSA, the absolute value of the concentration for all non-spiked analytes
must be < PQL or <2X MDL (AFCEE 4.0.02), or <LOD (for DoD samples). The

spiked analytes must recover within ±20% of the true value. Minimum frequency –
At the beginning of a run and every 12 hours of a run.
14.10.1  For DoD clients: Acceptance criteria – ICSA: Absolute value of all non-

spiked analytes <LOD (unless they are a verified trace impurity from one of
the spike analytes).  If the acceptance criteria are not met, the problem needs
to be corrected and the ICSA and all the samples must be re-analyzed.

14.11 In the ICSAB, the recoveries of the spiked analytes have to be within ± 20% of the
true value. Minimum frequency, including DoD – At the beginning of an analytical

run.  Acceptance criteria –ICSAB: Within ±20% of the true values. If the acceptance
criteria are not met, the problem needs to be corrected and the ICSAB and all the
samples must be re-analyzed.

14.12 LLICV/CCV are to agree within 30% of the true value; if not, terminate the analysis,
correct the problem, and reanalyze the samples. Minimum frequency-- At the
beginning and end of an analytical run. For DoD samples, the low-level calibration
check standard (LLICV) is only applicable for one point ICAL. We use a multipoint
calibration for our ICP-MS.

14.13 The internal standards acceptance criteria are discussed in section 8.10.
14.14 LCS - If the laboratory control sample is not acceptable, then the laboratory control

sample should be re-run once and, if still unacceptable, all samples after the last
acceptable laboratory control sample should be re-prepared and reanalyzed. For
DoD samples, the LCS is to be analyzed only once. If the LCS is not acceptable,
the LCS and all the samples in the associated preparatory batch need to be re-
digested and reanalyzed. LCS should recover within 20% of the spiked value.
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14.15 MS/MSD - In the absence of project-specific or historical data generated criteria, the
acceptance limits should be set at ± 25% of the spiked value and with a relative
percent difference (RPD) between the MS and MSD at 20% RPD.
14.15.1 For DoD clients the acceptance limits for sample, sample duplicate, matrix

spike and matrix spike duplicate are as follows:

A ≤ 20% RPD between MS and MSD and/or sample and sample duplicate.

Acceptable recovery for the MS and MSD is ± 20% of the spiked value.
Examine the project specific DQOs and the project manager will contract
the client as to additional quality measures to be taken.  Apply a J flag to
the parent sample for the analytes that fail the criteria.

15.0 Corrective Actions and Contingencies for Out of Control Data or Unacceptable Data 
15.1 The following steps are to be followed whenever the results of your work did not

conform to our SOPs or your work did not conform to the agreed requirements of our
clients.

15.2 It is the responsibility of the analyst to immediately inform his/her Supervisor of any
problems that may have occurred during the extraction and/or analysis of client’s
samples.  The supervisor immediately informs the Project Manager.

15.3 The Supervisor, analyst and Project Manager evaluates the significance of the non-
conforming work and determine what impact it may have on results and what actions
must immediately be taken to correct the situation.

15.4 If the data quality is impacted, the client shall be notified immediately after
assessment.

15.5 A Non-conforming Work Report (NWR) is initiated when:
15.5.1 An out of control situation has significant impact on the outcome of finalized

data. Such as (LCS, Internal standard, Calibration, RPD, CCV, ICV failure),
hold time expired, blank contamination, or other situations that affected the
results.

15.5.2 The NWR form is located in ARF Summary on your desktop.
15.5.3 Refer to APPL SOP # QC033 for more information on nonconforming work.

15.6 In the event that an out of control situation occurs, the project manager is notified
immediately.  The affect of the out of control situation is assessed according to the
project DQO.  If sufficient sample remains, and the situation significantly affects the
quality of the results, the analysis is repeated.  If the situation does not significantly
affect the quality of the data, the project manager notifies the client and instructions
from the client will be are followed.  In the event no sample remains, the client is
notified immediately.  All situations are documented on the multi level review sheet
and initialed by the project manager.  All out of control situations are brought to the
attention of the QAU in the form of a NWR. The QAU has the final authority to
approve any actions taken.

16.0 Method deviations 
This SOP is written to address method 6020, 6020A and DoD QSM requirements. The
method ICP-MS parameters are customized for the Agilent instrumentation to perform to
method specifications.
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17.0 Pollution Prevention 
All hazardous materials generated during the testing of samples are properly collected and
stored. Drums are available in the storage room for the following types of wastes: acidic,
basic and solvents. For more information on pollution prevention refer to APPL SOP #
SHR012.

18.0 Waste Management  
It is the laboratory’s responsibility to comply with all federal, state, and local regulations
governing waste management, particularly the hazardous waste identification rules and
lands disposal restrictions. The laboratory has the responsibility to protect the environment
by minimizing and controlling all releases from fume hoods and bench operations.  For more
information on waste disposal refer to APPL SOP # SHR012

19.0 Method Performance  
19.1 Continuing method performance is monitored by analysis of LCS samples with each

batch and control charting the results as per SOP# QC016.
19.2 A method detection Limit (MDL) study is run to ensure the performance of the

instrumentation is able to satisfy data quality objectives of the client by reaching the
reporting limits necessary. An MDL study is performed for each matrix per
instrument after major instrument changes take place, such as a column change
and is performed in accordance with SOP# QC018.

19.3 Instrument detection limits (IDLs) are used to evaluate the instrument noise level
and response change over time. The IDLs are determined every three months.

19.4 The method is not to be performed by any analyst until a Demonstration of
Capability (DOC) is completed.  Every analyst who performs this method has
demonstrated acceptable accuracy and precision by passing a Demonstration of
Capability study. (See section  8.1)

20.0 Equipment/Instrument Maintenance and Troubleshooting  
Daily Maintenance

20.1 Verify the Argon tank pressure is (51±1psi).

• Verify the Chiller pressure is at 50psi and the temperature is at 18°C.
• Check the Vacuum pump oil level and color.
• Make sure the waste container is not full, or liable to overflow during the run. If

full or liable to overflow, neutralize waste and dispose.
• Check the base vacuum pressure (plasma off).
• Check cone cleanliness and orifice size. Clean with a cotton swab soaked in

0.2% HNO3 as necessary.
• Check lens cleanliness if samples high in TDS were analyzed previously and/or

the tuning is not passing. Clean with Bar Keepers Friend and DI water if needed.
• Inspect HMI, Torch, Shield Plate, and Bonnet.  Clean and replace as necessary.

If replacement is necessary for any of the previous stated parts, sampling depth
adjustment will be necessary.

• Change the tubings when they become flat. For the sample uptake tubing, once
a day is recommended. Remove the tubing from its holder and replace with a
new tubing.
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• Peristaltic Pump Sample Tygon Tubing Agilent P/N G1833-65569(or equivalent)
• Peristaltic Pump Drainage Tygon Tubing Agilent P/N G1833-65570(or

equivalent)
• Peristaltic Pump Internal Standard Tygon Tubing Agilent P/N G183365571(or

equivalent)
• Flush nebulizer with DI water every day before starting up instrument or when

needed. Carefully remove the nebulizer from the spray chamber and detach the
argon line.  Insert nebulizer tip into DI tap, hold tightly, and turn on water.  If any,
small filaments will be flushed out of the large orifice.

• Clean spray chamber when necessary.  Remove End Cap and remove cover of
Spray Chamber chiller.  Carefully remove spray chamber out from its chiller
block.  Rinse with DI water.

Monthly Maintenance
20.2 Once a month, check and clean both filters on the instrument and the chiller’s filter.

Use compress air or water to remove the dust trapped in the filters.
20.3 Torch should be cleaned monthly or as needed.  Remove torch from torch box. 

Use Q-tips soaked with 10% HNO3 to clean inside of torch and around the injector.
 Hard to remove build-up can be removed by soaking overnight in a 5% HNO3
solution.  Rinse with DI water and air dry.  Assemble in reverse order of
disassembling.

20.4 Check the oil color from the Rotary pump.  If it is too dark (coffee color), the oil
needs to be changed.  Based on run time, the software will advise when it is time to
check or change the oil.

Troubleshooting
20.5 The majority of the issues encountered by the analyst can be linked to the

instrument’s sample introduction. If a loss in sensitivity or a problem during tuning
occur, check the nebulizer and the tubing’s flow. If that doesn’t work clean the lens
stack. For everything the analyst can not fix, the instrument is under service
contract with Agilent technology and a service representative can be contacted at 1-
800-227-9770.

20.6 For DoD samples refer to Table F-8.

21.0 Computer hardware and software  
21.1 Agilent 7700x ICP-MS named “Megatron”
21.2 MassHunter Software G7201B, version B.01.02, Build: 346, Agilent Technologies

Inc. 2012

22.0 References 
22.1 DoD QSM, version 5.0, July 2013
22.2 ISO/IEC 17025:2005(E)
22.3 EPA Method 6020, USEPA SW846, Third Edition, Revision 0 September 1994
22.4 EPA Method 6020A, USEPA SW846, Third Edition, Revision 1 February 2007
22.5 Chapter One USEPA SW-846, Third Edition, Revision 1, September 1994
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23.0 Any tables, diagrams, flowcharts, validation data 
23.1 Table 1: Analyte Detection Limits for Soil and Water
23.2 Table 2: DoD requirements for EPA method 6020, Table 9

Section Manager Name:                      Sharon Dehmlow                     

Section Manager Signature:                                                                Date: 10/16/14

QAU Director Name:                         Frances Lediaev                      

QAU Director Signature:                                                                      Date: 10/16/14
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Table 1

EPA Method 6020/A Analyte Detection Limits for Soil and Water
Using an Agilent 7500cx ICP-MS

Analyte Detection Limit (mg/Kg) Detection Limit (µg/L)
Aluminum 2.0 20.0

Arsenic 0.5 0.2
Barium 0.1 0.5

Beryllium 1.0 0.2
Boron 1.0 10.0

Calcium 10.0 100
Cadmium 0.1 0.2
Chromium 0.5 0.5

Cobalt 0.1 0.5
Copper 0.1 0.5

Iron 10.0 40.0
Magnesium 10.0 40.0
Manganese 0.1 0.5
Molybdenum 0.1 0.5

Nickel 0.1 0.5
Potassium 10.0 50.0

Silver 0.1 0.2
Sodium 10.0 100

Strontium 0.1 0.2
Thallium 0.1 0.2

Tin 0.1 1.0
Vanadium 0.1 0.5

Zinc 2.0 20.0
Lead 0.1 0.2

Selenium 0.2 1.0
Antimony 0.1 0.2
Titanium 0.5 1.0
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Table 2, continued
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Table 2, continued
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Table 2, continued
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DETERMINATION OF MERCURY IN WATER BY
COLD VAPOR ATOMIC ABSORPTION SPECTROMETRY BY EPA METHOD 7470A

STATEMENT OF PURPOSE
This method describes the cold vapor atomic absorption procedure for determining the
concentration of mercury (Hg) in extracts, aqueous wastes and groundwater. All samples must
be subjected to an appropriate dissolution step prior to analysis.
This SOP also describes the method modification to the cold vapor atomic absorption
procedure for determining the low concentrations of mercury (Hg) in extracts, aqueous wastes
and groundwater by matrix matching.

INSTRUCTIONS

1.0 Scope and Application 
1.1 This procedure measures total mercury (organic + inorganic) in drinking, surface,

ground, sea, brackish, industrial and domestic wastewater.
1.2 The range of the method is 0.2 to 10µg/L mercury.  The range may be extended

above or below the normal range by increasing or decreasing sample size. 
However, the actual method detection limit and linear working range will be
dependent on the sample matrix, type of instrumentation configuration, and
selected operating conditions.

1.3 This method is restricted to use by or under the supervision of trained analysts.  Each
analyst must demonstrate the ability to generate acceptable results with this method.

1.4 If an individual project has its own QAPP with client specific requirements that are
different than the SOP, the QAPP overrides the SOP.  This information will be
specified in the comment section of the ARF.

2.0 Method Summary 
2.1 EPA Method 7470A, a cold-vapor atomic absorption method, is based on the

absorption of radiation at the 253.7nm wavelength by mercury vapor.  The mercury
is reduced to the elemental state and aerated from solution in a closed system.  The
mercury vapor passes through a cell positioned in the light path of an atomic
absorption spectrophotometer.  Absorbance (peak height) is measured as a function
of mercury concentration.

3.0 Detection Limits
3.1 The typical detection limit for this method is 0.2ug/L (0.0002mg/L).
3.2 The range of the method is 0.025 to 10µg/L mercury when used for low mercury

concentration.

4.0 Definitions  
Calibration standard - A solution prepared from the primary dilution standard solution or stock
standard solution and the internal standards and surrogate analytes.  The calibration solutions
are used to calibrate the instrument response with respect to analyte concentration.

Instrument blank (Blk) - An aliquot of reagent water or other blank matrix to demonstrate that
the instrument is not contributing contaminants to the samples.
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Laboratory control spike (LCS) - An aliquot of reagent water or other matrix to which known
quantities of the method analytes are added in the laboratory.  The LCS is analyzed exactly like
a sample, and its purpose is to determine whether the methodology is in control, and whether
the laboratory is capable of making accurate and precise measurements.

Laboratory Reagent Blank/Method Blank - An aliquot of reagent water or other blank matrix that is
treated exactly as a sample including exposure to all glassware, equipment, solvents, reagents,
internal standards, and surrogates that are used with other samples.  The LRB/MB is used to
determine if method analytes or other interferences are present in the laboratory environment, the
reagents, or the apparatus.

Matrix - A surrounding substance within which something originates, develops, or is contained,
such as: drinking water, saline/estuarine water, aqueous substance other than drinking water or
saline/estuarine water, non-aqueous liquid, biological tissue, solids, soils, chemical waste, and
air.

Matrix duplicate (MD)/Sample Duplicate (DUP)  - Two aliquots of the same sample taken in the
laboratory and analyzed separately with identical procedures.  Analysis of a matrix sample and
matrix sample duplicate, indicates precision associated with laboratory procedures, but not with
sample collection, preservation, or storage procedures.

Matrix spike (MS) - An aliquot of an environmental sample to which known quantities of the
method analytes are added in the laboratory.  The matrix spike is analyzed exactly like a
sample, and its purpose is to determine whether the sample matrix contributes bias to the
analytical results.  The background concentrations of the analytes in the sample matrix must be
determined in a separate aliquot and the measured values in the matrix spike corrected for
background concentrations.

Matrix spike duplicate (MSD) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analysis of a matrix spike and matrix spike
duplicate, indicates precision associated with laboratory procedures, but not with sample
collection, preservation, or storage procedures.

Method detection limit - The minimum concentration of a substance that can be measured and
reported with 99% confidence that the analyte concentration is greater than zero, as determined
from analysis of a sample containing the analyte in a given matrix, as described in 40 CFR Part
136, Appendix B, 1 July 1995 edition.

Practical quantitation limit - The lowest concentration that can be reliably achieved within
specified limits of precision and accuracy during routine laboratory operating conditions.  The
practical quantitation limit is generally three to ten times greater than the method detection limit.

Primary Dilution Standard - A solution of several analytes prepared in the laboratory from stock
solution and diluted as needed to prepare calibrations solutions and other needed analyte
solutions.

Quality Control Sample (QCS) - A solution of method analytes of known concentrations which is
used to fortify an aliquot of LCS or sample matrix.  The QCS is obtained from a source external to
the laboratory and different from the source of calibration standards.  It is used to check laboratory
performance with externally prepared test materials.

Stock Standard Solution - A concentrated solution containing one or more method analytes
prepared in the laboratory using assayed reference materials purchased from a reputable
commercial source.
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5.0 Interferences and Potential Problems 
5.1 Interferences have been reported for waters containing sulfide, chloride, copper and

tellurium. Organic compounds that have broad band UV absorbencies (around
253.7nm) are confirmed interferences.  The concentration levels for interferants are
difficult to define.  This suggests that quality control procedures must be strictly
followed.

5.2 Volatile materials (e.g., chlorine) which absorb at 253.7nm will cause a positive
interference.  In order to remove any interfering volatile materials, the dead space in
the digestion vessel should be purged before addition of stannous chloride solution.

5.3 Low level mercury sample preparation, digestion, and analysis may be subject to
environmental contamination.  This normally occurs in areas were high ambient
backgrounds of mercury were previously employed.  For instance, mercury is
sometimes employed as an analytical reagent in analyses such as Total Kjeldahl
Nitrogen (TKN) or chemical oxygen demand (COD).

5.4 Copper has also been reported to interfere: however, copper concentration as high
as 10ppm had no effect on recovery of mercury from spiked samples.

6.0 Health and Safety  
6.1 Lab coats, gloves, and safety glasses are used at all times.  Some samples require

the use of respirators.  This is on a case by case basis.
6.2 Concentrated nitric, sulfuric, and hydrochloric acids are moderately toxic and

extremely irritating to skin and mucous membranes. Use these reagents in a hood
and if eye or skin contact occurs, flush with large volumes of water. Always wear
safety glasses or a shield for eye protection when working with these reagents.

6.3 Many metal salts are extremely toxic if inhaled or swallowed. Extreme care must be
taken to ensure that samples and standards are handled properly and that all
exhaust gases are properly vented. Wash hands thoroughly after handling.

6.4 The acidification of samples containing reactive materials may result in the release
of toxic gases, such as cyanides or sulfides. For this reason, the acidification and
digestion of samples should be performed in an approved fume hood.

7.0 Sample Preservation, Containers, Handling and Storage 
7.1 See SOP# PRE7470 for preservation.
7.2 The hold time for mercury analysis is 28 days from collection.

8.0 Quality Control 
8.1 All quality control data should be maintained and available for easy reference or

inspection.
8.2 A calibration curve must be prepared each day with a minimum of a calibration

blank and three standards (For DOD/AFCEE clients: a calibration blank and five
standards.  The correlation coefficient of the curve must read at least 0.995).  

8.3 The working standard curve is verified by measuring satisfactorily a continuing
calibration verification standard (CCV) after every 10 samples (or less) and at the
end of the analytical sequence, followed by a calibration blank (CCB). If either of
these do not meet the control standards, recalibrate and reanalyze the previous ten
samples. 

8.4 One Laboratory Reagent Blank (Preparation Blank) must be analyzed with each
sample group. 
8.4.1 No re-digestion is required if sample result exceeds 10x the blank hit.
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8.4.2 For DoD clients, see Table 1.
8.5 A MS/MSD sample must be included in each analytical batch. If the MS/MSD

recovery is outside the control limits, perform a post-spike on the sample. 
Acceptance is  ± 20%.  If the MS/MSD acceptance criteria and the post spike
criteria are not met, contact the project manager who will contact the client.  A J flag
is assigned to the parent sample for failed metals. 

8.6 A Laboratory Control Sample (LCS) is prepared and analyzed at a frequency of one

LCS per batch of 20 samples.  Must pass within ± 20%, if not reanalyze.  If it still is
not within acceptable limits, notify section manager, and if applicable the project
manager, re-digest and reanalyze all associated samples. For DoD samples, the
LCS is to be analyzed only once.

8.7 For low level mercury analysis, a LLQC spiked at 0.025µg/L needs to be analyzed
at the beginning of the analytical sequence with each digestion batch.

8.8 Low level mercury determination requires matrix matching (see Section 11.8)
8.9 This method will not be used to analyze South Carolina samples for low level

mercury.
8.10 Demonstration of performance:

8.10.1 The initial demonstration of performance is used to characterize
instrument performance (determination of linear dynamic ranges and analysis
of quality control samples) and laboratory performance (determination of
method detection limits) prior to analyses conducted by this method.

8.10.2  A Demonstration of Capability (DOC) must be performed for each
analyst who prepares or analyzes samples. Prior to working with samples and
renewed each year, a DOC must be performed according to SOP QC006.

8.11 Serial Dilution: If the sample hit is >25 times the reporting limit, perform a five fold
dilution and compare the result to the sample hit.  The RPD between the dilution

and the sample must be ≤10%.  If this test fails, a post spike at 2-5 times the
sample hit should be performed.  An additional dilution may be needed in order for

the result of this test to be within the curve.  The spike recovery must be within ±

20%.
8.12 Spike Addition: If all the samples in the batch are <25 times the detection limit, a

post spike must be performed.  The chosen sample must be spiked at 20 times the

detection limit. The spike recovery must be within ±20%.
8.12.1 DoD QSM version 5.0 does not required these test for CVAA. See Table1

8.13 Method Detection Limits: Establish the LOD, LOQ and MDL according to SOP#
QC018. Whenever major maintenance is performed on the instrument such as
changing the Mercury Hollow cathode lamp, a MDL study followed by a MDL (LOD
for DoD) check should be performed.

9.0 Equipment/Apparatus 
9.1 Atomic absorption spectrophotometer: - Perkin-Elmer FIMS 400 mercury analyzer
9.2 Absorption cell (FIMS-Cell): The mercury vapor flows into the FIMS-cell (24.5cm in

length) where the absorption of the mercury is measured.  The FIMS-cell has an
inner diameter of 4mm and an optical path length of 260mm.  The cell is heated to

about 50°C to prevent the formation of condensation.
9.3 Flow meter: Capable of measuring airflow of 1 L/min.
9.4 Capitol Vial #9 Digestion Vessels or equivalent.
9.5 Glassware - All glassware, polypropylene, or Teflon containers, including sample

bottles, flasks and pipettes, should be washed in the following sequence: Hot water
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rinse, soaked in trace metals detergent, rinsed with tap water, rinsed in triplicate
with 10% HNO3 and reagent water rinse.

9.6 Pipettes - Microliter, with disposable tips. Sizes can range from 10 to 1000µL as
required. The accuracy of all automatic pipettes must be verified weekly. Adjustable
pipettes must also be verified daily at point of use.  Class A pipettes are used for
the measurement of volumes larger than 1mL.

10.0 Reagents and Standards 
10.1 Reagent grade chemicals shall be used in all tests.  Other grades may be used,

provided it is first ascertained that the reagent is of sufficiently high purity to permit
its use without lessening the accuracy of the determination. All reagents will be
traceable at all stages of the procedure. All reagents or standards prepared in the
lab must be documented in the Inorganics Metals Standards Logbook. Reference
standards must be calibrated by a body that can provide ILAC-signatory (MRA)
traceability.

10.2 Reagent Water: DI water - Refer to Chapter One for a definition of reagent water.
10.3 Nitric Acid (HNO3), Sulfuric Acid (H2SO4), and Hydrochloric Acid (HCL): concentrated

reagent grade of low mercury content.
10.4 Stannous chloride: Weigh out 125g stannous chloride into a 500mL Erlenmeyer

flask and add 100mL of HCl.  Bring to volume with DI water.
10.5 3% HCl: Into a 1L volumetric flask add ~500mL DI water, add 30mL concentrated

HCl and bring up to volume with DI water.  Invert to mix.
10.6 Mercury Standards (1000ppm): (Environmental Express and Spex, or equivalent)

Two commercially prepared standard solutions.
10.6.1 Stock mercury solution: Pipette 1mL of a 1000ppm-mercury solution into

a 100mL volumetric flask.  Bring to volume with 1% HNO3.  This will yield a
10ppm mercury stock solution.
10.6.1.1 Mercury working standard: Pipette 1mL of 10ppm stock into a

200mL volumetric flask.  Bring to volume with DI water.  This will yield a
0.05ppm of working standard. Pipette standards from the 0.05ppm
standard to cover a 0.2-10ppb solution.

10.6.2 Stock ICV solution: Pipette 1mL of a 1000ppm of mercury solution
(secondary source from the mercury stock solution) into a 100mL volumetric
flask.  Bring to volume with 1% HNO3 This will yield a 10ppm solution.
10.6.2.1 Mercury working ICV standard: Pipette 1mL of the 10ppm stock

ICV into a 200mL volumetric flask.  Bring to volume with DI water.  This
will yield a 0.05ppm solution. 

10.7 The concentrations of the Mercury calibration curve are as follows:

(Volume of spike)(Concentration of spike solution) / final volume = Concentration of Hg

(0.0002L)(50µg/L Hg Working Standard) / 0.05L = 0.20µg/L Hg
(0.0005L)(50µg/L Hg Working Standard) / 0.05L = 0.50µg/L Hg
(0.0010L)(50µg/L Hg Working Standard) / 0.05L = 1.00µg/L Hg
(0.0020L)(50µg/L Hg Working Standard) / 0.05L = 2.00µg/L Hg
(0.0050L)(50µg/L Hg Working Standard) / 0.05L = 5.00µg/L Hg
(0.0100L)(50µg/L Hg Working Standard) / 0.05L = 10.0µg/L Hg

10.8 
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10.9 The concentrations of the Low Level Mercury calibration curve are as follows:

 (Volume of spike)(Concentration of spike solution) / final volume = Concentration of Hg

(0.000025L)(50µg/L Hg Working Standard) / 0.05L = 0.025µg/L Hg

(0.00005L)(50µg/L Hg Working Standard) / 0.05L = 0.050µg/L Hg

(0.0001L)(50µg/L Hg Working Standard) / 0.05L = 0.10µg/L Hg

(0.0005L)(50µg/L Hg Working Standard) / 0.05L = 0.50µg/L Hg

(0.0010L)(50µg/L Hg Working Standard) / 0.05L = 1.00µg/L Hg

(0.0050L)(50µg/L Hg Working Standard) / 0.05L = 5.00µg/L Hg

(0.0100L)(50µg/L Hg Working Standard) / 0.05L = 10.0µg/L Hg

10.10  For low level mercury, the stock solutions of Brackish and Salt water are prepared

using Instant Ocean.
10.11 All reagents and standards will be traceable at all steps of the procedure.

11.0 Calibration and Standardization  
11.1 Set up the instrument with proper operating parameters. The instrument should be

allowed to become thermally stable before beginning (usually requiring at least 20
minutes of operation prior to calibration). For operating conditions, the analyst
should follow the instructions provided by the instrument manufacturer.

11.2 The instrument must be calibrated daily prior to sample analysis. Every day, in
which samples are prepared, a calibration curve must be prepared. Samples for
that day can only be analyzed with that day’s calibration curve.

11.3 Analyze the calibration blank and the six calibration standards. The Perkin Elmer
software will determine the linear regression and the correlation coefficient once the
calibration curve is complete. The correlation coefficient for the curve must be 0.995
or greater in order for the analysis to continue. If the correlation coefficient is lower
than 0.995, the instrument must be recalibrated. 

11.4 After the initial calibration, the following are analyzed in order: ICV (initial calibration
verification), ICB (initial calibration blank), CCV (Continuing Calibration Verification),
and CCB (Continuing Calibration Blank).
11.4.1 For samples following the Louisville Chemistry Guidelines (LCG), a low level

check (MRL) spiked at the reporting limit needs to be analyzed with each
sample group at the beginning and end of the analytical sequence. Refer to
the LCG document for the acceptance criteria and other information.

11.5 Verify the calibration every 10 samples and at the end of the analytical run, using a
CCV and CCB.

11.6 Once the calibration and opening QC are analyzed, the Laboratory Reagent Blank
(PB) and the LCS must follow.  Finally, the samples are analyzed. 

11.7 When analyzing samples for low level mercury, the method requires matrix
matching techniques that minimize interference and allows lower detection limits to
be achieved.
11.7.1 The determination of each sample’s specific conductance allows the analyst

to matrix match the samples to the appropriate curve (i.e. fresh water,
brackish water, or salt water curves).

11.7.2 The laboratory established the following criteria:

Fresh water curve: Specific conductance: 0uS/cm to 9,999uS/cm
         Brackish water curve: Specific conductance: 10,000uS/cm to 29,999uS/cm
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Salt water curve: Specific conductance: > 30,000uS/cm

12.0 Procedure 
12.1 Initial digestion worksheet for digestate COC transfer, date and time of transfer is

required.
12.2 Final volume of standards and samples is 72.25mL.
12.3 Instrument set-up:

12.3.1 Turn on Instrument and then computer. Click on the WinLab32 Analyst icon.
The computer will then check the connection to the instrument.

12.3.2 Select a custom designed workspace: Click on HG.flm.  A series of screens
will then appear.

12.3.3 In the Automated Analysis box, click on the Set Up tab.  Go to the Methods
area and click on the box saying Untitled.  From the list that pops up choose
the Hg AUTO method, or choose a previous saved method (e.g.
7470/245.1/7471).

12.3.3.1 Under method editor change the dates of ICV/ICB/CCV/CCB. 
Save as QCG number obtained from the digestion worksheet.

12.3.4 Sample Info Table - click browse and choose the 7470A sample info table.
In the Results Data Set area, click browse and type the QCG batch number.
Before moving on make sure the ‘Use Entire Sample Info’ box is checked
and the ‘Print Log’ and ‘Save Data’ boxes are checked.

12.3.5 To enter sample numbers into the Sample Info Table, click the button saying
‘Sample Info Table’ and enter the necessary sample numbers by using your
barcode scanner and the digestion worksheet. The standards are
programmed into the method and take up slots 0-9 so do not enter sample
numbers into those areas.  Make sure to enter any correction factors in the
sample table. Next to the first sample line under ‘Analyze QC’ type in 1-4.
Count down 10 samples and on the next line under ‘Analyze QC’ type in 3-4.
At the end of the run type in rinse and on that same line under ‘Analyze QC’
type in 3-4.  Verify the units to be reported in the right hand column.

12.3.5.1 Under A/S location start the sample autosampler cell number at
#17.

12.3.5.2 To save changes click on file, go down to save and click on ‘save
Sample Info File’.  Make any changes to the method click on the
‘Method’ button.  Make sure to save the method in order for the
changes to take effect.

12.3.5.3 Close sample info editor.
12.3.5.4 Edit set up tab ‘Results dataset name’.  Open and type in QCG

number. Save
12.3.5.5 Under Analyze tab verify ‘Automated Analysis control’ lists all

required samples and QC.
12.3.6 Open nitrogen gas line.  Wait for the pressure to be between 50-100.
12.3.7 Place two wide-mouth bottles, one containing the stannous chloride

reducing agent (place on the stir plate with stir bar) and the other containing
3% HCl solution.

12.3.8 Pour standards and samples into appropriate test tube and place into
correct autosampler spot.

• Slot zero – DI water

• Slot 1-9 – Standards
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• Slot 1 – ICV

• Slot 2 – ICB

• Slot 3 – CCV

• Slot 4 – CCB

• Slot 17 through 50 – Samples
12.3.9 Click on ‘Continuous Graphics’ and change Y axis to 0.01 (Max) and –0.01

(Min). Click on ‘apply’.
12.3.10 Auto zero.  Make sure baseline is flat.  If not see troubleshooting section.
12.3.11 To begin analysis click on the Analysis tab at the bottom of the screen in the

Automated Analysis control box.  To calibrate only click on the Calibrate
button.  To calibrate and analyze samples click on Analyze all.  To analyze
samples click on Analyze Samples.  To stop analysis click on the ‘Analyze
All’ button. 

13.0 Data Analysis and Calculations 

13.1 Concentration of a sample can be determined using the following equation:

Concentration (µg/L) = (absorbance – intercept)
    Slope

As per the manufacturer of the Perkin Elmer AA Analyst 300 the software of said
instrument uses a proprietary weighted calibration curve, which cannot be exactly
replicated by the above calculation.

13.2 To calculate the percent recovery for spikes, divide the concentration (ppb) of the
sample by the spike value and then multiply by 100 for a percent.

13.3 Laboratory control spike calculation:

(0.004L)(50µg/L Hg Working Standard) / 0.05L = 4.0µg/L Hg

% Recovery = (LCS result / 4.0ug/L Hg) *100

13.4 Matrix spike calculation:

(0.004L spike volume)(50µg/L Hg Working Standard) / sample volume (L) = SA (µg/L)

( )
100Recovery% ∗

−
=

SA

SRSSR

Where:  
 SSR   = Spiked sample result

SR    = Unspiked Sample result
   SA     = Spike amount added
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13.5 To calculate the RPD between two values (i.e. MS/MSD):

RPD = 








+

−

2/MSDMS

MSDMS
 x 100

13.6 If dilution of sample was required:

µg/L metal in sample =    A (C+B)
      C

Where:
A = µg/L of metal in diluted aliquot from calibration curve
B = Acid blank matrix used for dilution, mL
C = Sample aliquot, mL

14.0 Data Assessment and Acceptance Criteria for QC
14.1 The analyst who completes the work first reviews data.  The initial calibration curve is

reviewed, the continuing calibration %D is reviewed and the spike recovery and
precision are reviewed.  If at any point the review shows an out of control situation the
section manager is notified verbally and the problem is investigated.  The correction
may be one of several points considered: standard preparation, digestion technique,
etc. The problem is solved and reanalysis or re-digestion and reanalysis are
completed.

14.2 The second level of review is either by a peer in the same section or the section
manager.  There is a Multilevel Quality Control Sign Off worksheet that is filled out in
its entirety.

14.3 When QC parameters are exceeded, the following can take place: When the matrix
spikes are outside of the limits they are reanalyzed and in some cases digested

again.  A postspike will also be run.  The postspike recovery must be within ±20%. 
When the LCS is outside of the limits, the entire batch is re-digested and reanalyzed. 
If there is not enough sample for re-digestion the client is notified by phone or email
via the project manager.  The case narrative or case letter explains the sequence of
events and the data is qualified.  If the calibration parameters are not met, the
standards are prepared again and analyzed.

14.4 If the laboratory control sample (LCS) is not acceptable, then the laboratory control
sample should be re-run once and, if still unacceptable, all samples after the last
acceptable laboratory control sample should be re-prepared and reanalyzed. For
DoD samples, the LCS is to be analyzed only once. If the LCS is not acceptable,
the LCS and all the samples in the associated preparatory batch need to be re-
digested and reanalyzed. LCS should recover within 20% of the spiked value.

14.5 For low level mercury, the LLQC needs to recover within ±30% of the true value.
14.6 In the absence of project-specific or historical data generated criteria, the acceptance

limits should be set at ± 25% of the spiked value and with a relative percent
difference (RPD) between the MS and MSD at 20% RPD.
14.6.1 For DoD clients the acceptance limits are: 20% RPD between MS and

MSD and sample and sample duplicate. ± 20% of the spiked value for the MS
and MSD recoveries. Apply a J flag to the parent sample for the analytes that
fail the criteria.

14.7 Initial (ICV) and continuing calibration verification (CCV) acceptance limits: The ICV
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should recover within ±10% of the spiked value while the CCVs should recover within

±10% of the spiked value.
14.8 Quality control Limits and acceptance criteria

Concentration Limits RPD

� -ICV 4PPB                  ±10% N/A
� -ICB N/A                 <RL (DoD: < LOD)             N/A

� -CCV 5PPB                  ±10% N/A
� -CCB N/A                 < RL (DoD: < LOD) N/A
� -BLANK             N/A                 < RL (DoD: <½ LOQ) N/A

� -LCS 4PPB                  ±20% 20%

� -MS/MSD             4PPB                  ±20% 20%
� -Serial Dilution  N/A                   N/A 10%

� -Post Spike 4PPB                   ±20% N/A

� -LLQC 0.025PPB ± 30%(Low Level only) N/A

Note: The ICB and CCB are re-readings of the calibration blank, while the CCV is a re-reading of
a Hg standard.  If the ICB or any of the CCB’s exceed the acceptance criteria, any samples
bracketing the unacceptable CCB’s and/or ICB must be re-analyzed, if there are hits in the
samples.  The ICB and CCB cannot be immediately re-analyzed after a non-compliant ICB or
CCB.  Determine the cause of the carryover and re-calibrate the instrument.  Based on the client
QAPP, if the blank contamination is less than 10x the concentration in the sample, then reanalysis
is not necessary (follow table 2 requirements for DoD samples).

   
15.0 Corrective Actions and Contingencies for Out of Control Data or Unacceptable Data 

15.1 The following steps are to be followed whenever the results of your work did not
conform to our SOPs or your work did not conform to the agreed requirements of our
clients.

15.2 It is the responsibility of the analyst to immediately inform his/her Supervisor of any
problems that may have occurred during the extraction and/or analysis of client’s
samples.  The supervisor immediately informs the Project Manager.

15.3 The Supervisor, analyst and Project Manager evaluates the significance of the non-
conforming work and determine what impact it may have on results and what actions
must immediately be taken to correct the situation.

15.4 If the data quality is impacted, the client shall be notified immediately after
assessment.

15.5 A Non-conforming Work Report (NWR) is initiated when:
15.5.1 An out of control situation has significant impact on the outcome of finalized

data. Such as (LCS, Internal standard, Calibration, RPD, CCV, ICV failure),
hold time expired, blank contamination, or other situations that affected the
results.

15.5.2 The NWR form is located in ARF Summary on your desktop.
15.5.3 Refer to APPL SOP # QC033 for more information on nonconforming work.

15.6 In the event that an out of control situation occurs, the project manager is notified
immediately.  The effect of the out of control situation is assessed according to the
project DQO.  If sufficient sample remains, and the situation significantly affects the
quality of the results, the analysis is repeated.  If the situation does not significantly
affect the quality of the data, the project manager notifies the client and instructions
from the client will be are followed.  In the event no sample remains, the client is
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notified immediately.  All situations are documented on the multi level review sheet
and initialed by the project manager.  All out of control situations are brought to the
attention of the QAU in the form of a NWR. The QAU has the final authority to
approve any actions taken.

16.0 Method deviations 
This standard operating procedure was compared to EPA Method 7470A. Stannous
Chloride and Hydroxylamine Hydrochloride are used instead of their sulfate salts.
Stannous chloride reducing reagent is added continuously during the analysis instead of
adding 5mL to each sample.  HNO3 is prepared at a 1% solution instead of 0.1-0.2% for
the mercury stock. A digestion volume of 50mL is used instead of the 100mL prescribed
in the method. Polypropylene digestion vessels are used instead of BOD bottles.

17.0 Pollution Prevention 
All hazardous materials that are generated during the testing of samples must be properly
collected and stored.  Drums are available in the storage room for the following types of
wastes- acidic, basic and solvents.

18.0 Waste Management  
It is the laboratory’s responsibility to comply with all federal, state, and local regulations
governing waste management, particularly the hazardous waste identification rules and
disposal restrictions. The laboratory has the responsibility to protect the environment by
minimizing and controlling all releases from fume hoods and bench operations.

19.0 Method Performance  
19.1 Continuing method performance is monitored by analysis of LCS samples with each

batch and control charting the results as per SOP# QC016.
19.2 A method detection Limit (MDL) study is run to ensure the performance of the

instrumentation is able to satisfy data quality objectives of the client by reaching the
reporting limits necessary. An MDL study is performed for each matrix per
instrument after major instrument changes take place, such as a lamp change and
is performed in accordance with SOP# QC018.

19.3 The method is not to be performed by any analyst until a Demonstration of
Capability (DOC) is completed.  Every analyst who performs this method has
demonstrated acceptable accuracy and precision by passing a Demonstration of
Capability study. (See section  8.10.2)

20.0 Equipment/Instrument Maintenance and Troubleshooting  
20.1 Verify the Nitrogen tank pressure and replace when empty.
20.2 The cold vapor cell can also be cleaned.  First remove it from the holder.  Run water

through one opening allowing the water to flow through the tube.  Run acetone
through the tube to dry the water.  If water and acetone do not clean the tube try 10%
HNO3.  Clean the outside with a Kimwipe and some 10% HNO3.  Be careful not to
smudge or scratch the ends.

20.3 Make sure the waste container is emptied on a regular basis to avoid back flowing
into the gas-liquid separator.
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Troubleshooting
20.4 The majority of the issues encountered by the analyst can be linked to the

instrument’s sample introduction. If a loss in sensitivity occurs, check the gas-liquid
separator, the tubing’s flow, and/or the position of the absorption cell. Replace
tubing if it is loose or appears worn. Clean the gas-liquid separator and/or
absorption cell after running samples with high concentrations, or as needed. If
sample probe is clogged, use a cleaning wire supplied by the manufacturer to push
out any foreign particles that may be trapped in the line. If autosampler is stuck, apply
lubricant along the metal columns within the autosampler arm. If that doesn’t work,
run 50% HCl through the system until stability has been restored.

20.5 For everything the analyst can not fix, contact a Perkin Elmer Corporation service
representative at 1-800-762-4000.

20.6 See the Manufacturer’s instruction manual for further instruction.

21.0 Computer hardware and software
21.1 AA WinLab32 Perkin Elmer

22.0 References 

22.1 EPA Method 7470A, (Rev.1, 9/1994), USEPA SW-846, Third Edition
22.2 Chapter One USEPA SW-846, Third Edition, Revision 1, July 1992
22.3 DoD QSM, version 5.0, July 2013

23.0 Any tables, diagrams, flowcharts, validation data 

Table 1: DoD performance and acceptance criteria for EPA method 7470A

Section Manager Name:                      Sharon Dehmlow                     

Section Manager Signature:                                                                Date: 10/15/14

QAU Director Name:                         Frances Lediaev                      

QAU Director Signature:                                                                      Date: 10/15/14
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Table 1, continued
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DETERMINATION OF MERCURY IN SOLID OR SEMISOLID WASTE
EPA METHOD 7471

STATEMENT OF PURPOSE
This method describes the cold vapor atomic absorption procedure for determining the
concentration of mercury (Hg) in solid or semisolid wastes.

INSTRUCTIONS

1.0 Scope and Application 
1.1 EPA Method 7471B is approved for measuring total mercury (organic and inorganic) in

soils, sediments, bottom deposits, and sludge-type materials. All samples must be
subjected to an appropriate dissolution step prior to analysis.  If this dissolution
procedure is not sufficient to dissolve a specific matrix type or sample, then this
method is not applicable for that matrix.

1.2 This method is restricted to use by or under the supervision of trained analysts.  Each
analyst must demonstrate the ability to generate acceptable results with this method. If
an individual project has its own QAPP with client specific requirements that are different
than the SOP, the QAPP overrides the SOP.  This information will be specified in the
comment section of the ARF.

2.0 Method Summary 
2.1 Prior to analysis, the solid or semi-solid samples must be prepared according to the

procedures discussed in SOP PRE7471B.
2.2 EPA Method 7471B, a cold-vapor atomic absorption method, is based on the

absorption of radiation at the 253.7nm wavelength by mercury vapor.  The mercury
is reduced to the elemental state and aerated from solution in a closed system.  The
mercury vapor passes through a cell positioned in the light path of an atomic
absorption spectrophotometer.  Absorbance (peak height) is measured as a function
of mercury concentration.

3.0 Detection Limits 
3.1 The reporting limit (LOQ) is 0.1 mg/Kg.

4.0 Definitions  

Calibration standard - A solution prepared from the primary dilution standard solution or stock
standard solution and the internal standards and surrogate analytes.  The calibration solutions
are used to calibrate the instrument response with respect to analyte concentration.

Field Reagent Blank - An aliquot of reagent water or other blank matrix that is placed in a sample
container in the laboratory and treated as a sample in all respects, including shipment to the
sampling site, exposure to sampling site conditions, storage, preservation, and all analytical
procedures.  The purpose of the FRB is to determine if method analytes or other interferences are
present in the field environment.

Instrument blank (Blk) - An aliquot of reagent water or other blank matrix to demonstrate that
the instrument is not contributing contaminants to the samples.
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Instrument Performance Check (IPC) - A solution of one or more compounds (analytes,
surrogate, internal standard, or other test compounds) used to evaluate the performance of the
instrument system with respect to a defined set of method criteria.

Laboratory control spike (LCS) - An aliquot of reagent water or other matrix to which known
quantities of the method analytes are added in the laboratory.  The LCS is analyzed exactly like
a sample, and its purpose is to determine whether the methodology is in control, and whether
the laboratory is capable of making accurate and precise measurements.

Laboratory Reagent Blank - An aliquot of reagent water or other blank matrix that is treated
exactly as a sample including exposure to all glassware, equipment, solvents, reagents, internal
standards, and surrogates that are used with other samples.  The LRB is used to determine if
method analytes or other interferences are present in the laboratory environment, the reagents, or
the apparatus.

Limit of Detection - An estimate of the minimum amount of a substance that an analytical
process can reliably detect.  An LOD is analyte- and matrix-specific and may be laboratory-
dependent.  The smallest amount or concentration of a substance that must be present in a
sample in order to be detected at a high level of confidence (99%).

Limit of Quantitation - The minimum levels, concentrations, or quantities of a target analyte that
can be reported with a specified degree of confidence.  The lowest concentration that produces a
quantitative result within specified limits of precision and bias.  For DoD projects, the LOQ shall be
set at or above the concentration of the lowest initial calibration standard. This also equates with
the term Practical Quantitation Limit (PQL).

Matrix - A surrounding substance within which something originates, develops, or is contained,
such as: drinking water, saline/estuarine water, aqueous substance other than drinking water or
saline/estuarine water, non-aqueous liquid, biological tissue, solids, soils, chemical waste, and
air.

Matrix duplicate (MD) - Two aliquots of the same sample taken in the laboratory and analyzed
separately with identical procedures.  Analysis of a matrix sample and matrix sample duplicate,
indicates precision associated with laboratory procedures, but not with sample collection,
preservation, or storage procedures.

Matrix spike (MS) - An aliquot of an environmental sample to which known quantities of the
method analytes are added in the laboratory.  The matrix spike is analyzed exactly like a
sample, and its purpose is to determine whether the sample matrix contributes bias to the
analytical results.  The background concentrations of the analytes in the sample matrix must be
determined in a separate aliquot and the measured values in the matrix spike corrected for
background concentrations.

Matrix spike duplicate (MSD) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analysis of a matrix spike and matrix spike
duplicate, indicates precision associated with laboratory procedures, but not with sample
collection, preservation, or storage procedures.

Method blank - An aliquot of reagent water or other blank matrix that is treated exactly as a
sample including exposure to all glassware, equipment, solvents, reagents, internal standards,
and surrogates that are used with other samples.  The method blank is used to determine if
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method analytes or other interferences are present in the laboratory environment, the reagents, or
the apparatus.

Method detection limit - The minimum concentration of a substance that can be measured
and reported with 99% confidence that the analyte concentration is greater than zero, as
determined from analysis of a sample containing the analyte in a given matrix, as described in
40 CFR Part 136, Appendix B, 1 July 1995 edition.

Practical quantitation limit - The lowest concentration that can be reliably achieved within
specified limits of precision and accuracy during routine laboratory operating conditions.  The
practical quantitation limit is generally three to ten times greater than the method detection limit.

Primary Dilution Standard - A solution of several analytes prepared in the laboratory from stock
solution and diluted as needed to prepare calibrations solutions and other needed analyte
solutions.

Quality Control Sample (QCS) - A solution of method analytes of known concentrations which is
used to fortify an aliquot of LRB or sample matrix.  The QCS is obtained from a source external to
the laboratory and different from the source of calibration standards.  It is used to check laboratory
performance with externally prepared test materials.

Sample Duplicate (DUP1/DUP2) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analytes of DUP1/DUP2 indicates precision
associated with laboratory procedures, but not with sample collection, preservation, or storage
procedures

Stock Standard Solution - A concentrated solution containing one or more method analytes
prepared in the laboratory using assayed reference materials purchased from a reputable
commercial source.

5.0 Interferences and Potential Problems 

5.1 Potassium permanganate is added to eliminate possible interference from sulfide. 
Concentrations as high as 20mg/kg of sulfide, as sodium sulfide, do not interfere
with the recovery of added inorganic mercury in reagent water.

5.2 Copper has also been reported to interfere; however, copper concentrations as high
as 10mg/kg had no effect on recovery of mercury from spiked samples.

5.3 Samples high in chlorides require additional permanganate (as much as 25mL)
because, during the oxidation step, chlorides are converted to free chlorine, which
also absorbs radiation of 253nm.  Care must therefore be taken to ensure that free
chlorine is absent before the mercury is reduced and swept into the cell.  This may
be accomplished by using an excess of Sodium chloride-hydroxylamine
hydrochloride reagent (12mL).

5.4 Certain volatile organic materials that absorb at this wavelength may also cause
interference.  A preliminary run without reagents should determine if this type of
interference is present.

5.5 See Interferences and potential problem section of Method 7000B if additional
interferences are suspected.

6.0 Health and Safety  
6.1 Lab coats, gloves, and safety glasses are used at all times.  Some samples require

the use of respirators.  This is on a case by case basis.
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7.0 Sample Preservation, Containers, Handling and Storage  
7.1 All samples are collected using a sampling plan.
7.2 All sample containers must be in plastic or glass containers.
7.3 Aqueous samples are to be preserved with HNO3 to pH <2.

7.4 Upon arrival, non-aqueous samples must be stored at ≤ 6°C and analyzed within 28
days of sampling.

7.5 If leaching is required, the procedure must be performed within 28 days of the
sampling, and the extracts analyzed within 28 days from the start of the extraction
process.

8.0 Quality Control  

8.1 Quality control data should be maintained and available for easy reference or
inspection. Refer to Chapter One for additional quality control procedures.

8.2 Whenever there is an out of control situation that cannot be resolved, notify the
supervisor and the Project Manager.

8.3 Prior to the analysis of samples, refer to the client QAPP to ensure proper QC was
prepared.  If there is no client QAPP available, ask the supervisor who will ask the
Project Manager.

8.4 Method Detection Limits: Establish the LOD, PQL/LOQ, DL and MDL according to
SOP# QC018.

8.5 A Demonstration of Capability (DOC) must be performed for each analyst who
prepares or analyzes samples. Prior to working with samples and renewed each
year, a DOC must be performed according to SOP QC006.

8.6 After setting up the instrument and after significant change, an Instrument Detection
Limit (IDL) must be determined. Instrument detection limits (IDLs) are useful means
to evaluate the instrument noise level and response changes over time for each
analyte from a series of reagent blank analyses to obtain a calculated
concentration. They are not to be confused with the lower limit of quantitation, nor
should they be used in establishing this limit.
8.6.1 IDLs in µg/L can be estimated by calculating the average of the standard

deviations of three runs on three non-consecutive days from the analysis of a
reagent blank solution with seven consecutive measurements per day. Each
measurement should be performed as though it were a separate analytical
sample (i.e., each measurement must be followed by a rinse and/or any other
procedure normally performed between the analysis of separate samples).
IDLs should be determined at least every three months or at a project-specific
designated frequency and kept with the instrument logbook. The results are
placed into the IDL table using the student t factor of 2.290.  The calculation

must be saved and easily retrievable. The calculated IDLs shall be ≤ PQL

(reporting limit). For DoD samples, the IDLs shall be ≤ LOD.
8.7 Employ one method reagent blank per sample batch to determine if contamination

or any memory effects are occurring.  A method reagent blank is a volume of
reagent water taken through the entire process of sample preparation and analysis.

8.8 At least one laboratory control sample (LCS) must be carried throughout the entire
sample preparation and analytical process.

8.9 Analyze a matrix spike (MS) and a matrix spike duplicate (MSD) for every twenty
samples or per analytical batch, whichever is more frequent. Some clients require a
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Matrix spike and an unspiked duplicate (MS/DUP) in lieu of a MS/MSD. The
MS/MSD or MS/DUP must be carried throughout the entire sample preparation and
analytical process. MS/MSD samples should be spiked at the same level, and with
the same spiking material, as the corresponding laboratory control sample that is at
the project-specific action level or, when lacking project-specific action levels, at
approximately mid-point of the linear dynamic range. The relative percent difference
between spiked matrix duplicate or unspiked duplicate determinations is to be
calculated as follows:

RPD  = D1 – D2       x 100
(D1 + D2)/2

Where:
RPD = relative percent difference.
D1 = first sample value.
D2 = second sample value (spiked or unspiked duplicate).

8.10 It is recommended that whenever a new or unusual sample matrix is encountered, a
series of tests be performed prior to reporting concentration data for analyte
elements.  These tests will ensure the analyst that neither positive nor negative
interferences are operating on any of the analyte elements to distort the accuracy of
the reported values.

8.11 Dilution Test: If the analyte concentration is sufficiently high (minimally, a factor of
10 above the instrumental detection limit after dilution), an analysis of a 1:5 dilution
should agree within ± 10% of the original determination.  If not, a chemical or
physical interference effect should be suspected.

8.12 Post digestion spike addition: An analyte spike added to a portion of a prepared
sample, or its dilution, should be recovered to within 80% to 120% of the known
value. The spike addition should produce a minimum level of 10 times and a
maximum of 100 times the instrumental detection limit.  If this spike fails, then the
dilution test should be run on this sample.  If both the MS/MSD and the post
digestion spike fail, then matrix effects are confirmed.

CAUTION: If spectral overlap is suspected, use of computerized compensation, an
alternate wavelength, or comparison with an alternate method is recommended.

Determined analyte concentrations that are above the upper range limit must be
diluted and reanalyzed.

9.0 Equipment/Apparatus  

9.1 Atomic absorption spectrophotometer: - Perkin-Elmer FIMS 400 mercury analyzer
9.2 Absorption cell (FIMS-Cell): The mercury vapor flows into the FIMS-cell (24.5cm in

length) where the absorption of the mercury is measured.  The FIMS-cell has an
inner diameter of 4mm and an optical path length of 260mm.  The cell is heated to

about 50°C to prevent the formation of condensation.
9.3 Nitrogen Gas Supply
9.4 Flowmeter:  Capable of measuring airflow of 1L/min.
9.5 Capitol Vial #9 Digestion Vessels, or equivalent



SOP: ANA7471
Section:   11
Revision:  2
Date:  10/16/14

____________________________________________________________________________________________

Page 6 of 16

Standard Operating Procedure

9.6 Glassware - All items used in sample preparation are cleaned in the following
manner: rinsed with hot water, soaked in trace metals detergent, rinsed with tap
water, rinsed in triplicate with 10% HNO3 followed by a DI water rinse.

9.7 Pipettes - Microliter, with disposable tips. Sizes can range from 10 to 1000µL as
required. The accuracy of all automatic pipettes must be verified weekly. Adjustable
pipettes must also be verified daily at point of use. Class A pipettes are used for the
measurement of volumes larger than 1mL.

10.0 Reagents and Standards 
10.1 Reagent grade chemicals shall be used in all tests.  Other grades may be used,

provided it is first ascertained that the reagent is of sufficiently high purity to permit
its use without lessening the accuracy of the determination. All reagents will be
traceable at all stages of the procedure. Reference standards must be calibrated by
a body that can provide ILAC-signatory (MRA) traceability. All reagents or standards
prepared in the lab must be documented in the Inorganics Metals Standards
Logbook. All reagents and standards will be traceable at all steps of the procedure.

10.2 Reagent Water: Reagent water - Refer to Chapter One
  

for a definition of reagent
water

 
All references to reagent water are designated as DI water.

10.3 Hydrochloric acid concentrated (HCl): Purchased.
10.4 Nitric acid concentrated (HNO3): Purchased.
10.5 HNO3 10%: Into a 2000mL volumetric flask add approximately 1000mL DI water

then add 200mL of concentrated HNO3.  Bring up to volume with DI water. Final
volume: 2000mL.

10.6 3% HCl: Into a 1L volumetric flask add ~500mL DI water, add 30mL concentrated
HCl and bring up to volume with DI water.  Invert to mix.

10.7 Stannous chloride: Weigh out 125g stannous chloride into a 500mL Erlenmeyer
flask and add approximately 250mL DI water and 100mL of HCl.  Bring up to
volume with DI water. Final volume: 500mL.

10.8 Stock standard solutions must be replaced if the primary standards fail to meet the
QC requirements. The stock standards may also be replaced sooner if comparison
with secondary check standards indicates a problem.

10.9 Mercury Stock Standards (SSS): (Environmental Express and SPEX or equivalent)
Commercially prepared standard solutions are used.

10.10 Stock mercury solution: Pipette 1mL of a 1000ppm mercury solution into 100mL
volumetric flask.  Bring to volume with 1% HNO3.  This will yield 10ppm of mercury
stock. Expires: 28 days.
10.10.1 Mercury intermediate working standard (0.05ppm): Pipette 1mL of 10ppm

stock into a 200mL volumetric flask.  Bring to volume with DI. Prepare daily.
10.10.2 Working standards: Prepare standards from the 0.05ppm standard to

cover the range of 0.208-10.4ppb. One calibration standard should be at the
reporting limit. Mercury Calibration Standards are digested along with the
samples (See SOP PRE7471B). One of the concentration levels should be at
a concentration of the detection limit.

10.11 Stock ICV solution: Pipette 1mL of a 1000ppm mercury solution (that is of a
secondary source from the mercury stock solution) into a 100mL volumetric flask. 
Bring to volume with 1% HNO3. This will yield a 10ppm solution. Expires: 28 days.
10.11.1 Mercury working ICV standard: Pipette 1mL of the 10ppm stock ICV into a

200mL flask.  Bring to volume with DI water.  This will yield a 0.05ppm solution.
Prepare daily.
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11.0 Calibration and Standardization  
11.1 Set up the instrument with proper operating parameters (usually requiring at least

20 minutes of operation prior to calibration). The instrument should be allowed to
become thermally stable before beginning.  For operating conditions, the analyst
should follow the instructions provided by the instrument manufacturer.

11.2 Method Detection Limits: Establish the LOQ/PQL, LOD, DL, and MDL according to
SOP# QC018.

11.3 The instrument must be calibrated daily prior to sample analysis. Every day in which
samples are prepared, a calibration curve must be spiked and digested for that day
as well. Samples for that day can only be analyzed with that day’s calibration curve.

11.4 Analyze the calibration blank and the six calibration standards. The Perkin Elmer
software will determine the linear regression and the correlation coefficient once the
calibration curve is complete. The correlation coefficient for the curve must be 0.995
or greater in order for the analysis to continue. If the correlation coefficient is lower
than 0.995, the instrument must be recalibrated. 

11.5 After the initial calibration, the following are analyzed in order: ICV (initial calibration
verification), ICB (initial calibration blank), CCV (Continuing Calibration Verification),
and CCB (Continuing Calibration Blank). The initial calibration verification (see
preparation in section 10.0) is a secondary source check against the calibration
curve.
11.5.1 For samples following the Louisville Chemistry Guidelines (LCG), a low level

check (MRL) spiked at the reporting limit needs to be analyzed with each
sample groups at the beginning and end of the analytical sequence. Refer to
the LCG document for the acceptance criteria and other information.

11.6 Verify the calibration every 10 samples and at the end of the analytical run, using a
CCV and CCB.

11.7 Once the calibration and opening QC are analyzed, the Laboratory Reagent Blank
(PB) and the LCS must follow.  Finally, the samples are analyzed.

12.0 Procedure 
12.1 Obtain digestates from digestion employee. Initial digestion worksheet for digestate

COC transfer, date and time of transfer is required.

12.2 Instrument Set Up:
12.2.1 Turn on Instrument and then computer. Click on the WinLab32 Analyst icon.

The computer will then check the connection to the instrument.
12.2.2 Select a custom designed workspace: Click on HG.flm.  A series of screens

will then appear.
12.2.3 In the Automated Analysis box, click on the Set Up tab.  Go to the Methods

area and click on the box saying Untitled.  From the list that pops up choose
the Hg AUTO method, or choose a previous saved method (e.g.
7470/245.1/7471).
12.2.3.1 Under method editor change the dates of ICV/ICB/CCV/CCB. 

Save as QCG number obtained from the digestion worksheet.
12.2.4 Sample Info Table - click browse and choose the 7470A sample info table.

In the Results Data Set area, click browse and type the QCG batch number.
Before moving on make sure the ‘Use Entire Sample Info’ box is checked and
the ‘Print Log’ and ‘Save Data’ boxes are checked.
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12.2.5 To enter sample numbers into the Sample Info Table, click the button saying
‘Sample Info Table’ and enter the necessary sample numbers by using your
barcode scanner and the digestion worksheet. The standards are
programmed into the method and take up slots 0-9 so do not enter sample
numbers into those areas.  Make sure to enter any correction factors in the
sample table. Next to the first sample line under ‘Analyze QC’ type in 1-4.
Count down 10 samples and on the next line under ‘Analyze QC’ type in 3-4.
At the end of the run type in rinse and on that same line under ‘Analyze QC’
type in 3-4.  Verify the units to be reported in the right hand column.
12.2.5.1 Under A/S location start the sample autosampler cell number at

#17.
12.2.5.2 To save changes click on file, go down to save and click on ‘save

Sample Info File’.  Make any changes to the method click on the
‘Method’ button.  Make sure to save the method in order for the
changes to take effect.

12.2.5.3 Close sample info editor.
12.2.5.4 Edit set up tab ‘Results dataset name’.  Open and type in QCG

number. Save
12.2.5.5 Under Analyze tab verify ‘Automated Analysis control’ lists all

required samples and QC.
12.2.6 Open nitrogen gas line.  Wait for the pressure to be between 50-100.
12.2.7 Place two wide-mouth bottles, one containing the stannous chloride

reducing agent (place on the stir plate with stir bar) and the other containing
3% HCl solution.

12.2.8 Pour standards and samples into appropriate test tube and place into
correct autosampler spot.

• Slot zero – DI water

• Slot 1-9 – Standards

• Slot 1 – ICV

• Slot 2 – ICB

• Slot 3 – CCV

• Slot 4 – CCB

• Slot 17 through 50 – Samples
12.2.9 Click on ‘Continuous Graphics’ and change Y axis to 0.01 (Max) and –0.01

(Min). Click on ‘apply’.
12.2.10 Auto zero.  Make sure baseline is flat.  If not see troubleshooting section.
12.2.11 To begin analysis click on the Analysis tab at the bottom of the screen in the

Automated Analysis control box.  To calibrate only click on the Calibrate
button.  To calibrate and analyze samples click on Analyze all.  To analyze
samples click on Analyze Samples.  To stop analysis click on the ‘Analyze All’
button. 

13.0 Data Analysis and Calculations 
13.1 The concentrations of the Mercury calibration curve are as follows:

(Volume of spike)(Concentration of spike solution) / final volume = Concentration of Hg

(0.0004L)(50µg/L Hg Working Standard) / 0.096L = 0.208µg/L Hg

(0.0010L)(50µg/L Hg Working Standard) / 0.096L = 0.520µg/L Hg

(0.0020L)(50µg/L Hg Working Standard) / 0.096L = 1.042µg/L Hg
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(0.0040L)(50µg/L Hg Working Standard) / 0.096L = 2.083µg/L Hg

(0.0100L)(50µg/L Hg Working Standard) / 0.096L = 5.208µg/L Hg

(0.0200L)(50µg/L Hg Working Standard) / 0.096L = 10.42µg/L Hg

13.2 The instrument software will determine the linear regression and the correlation
coefficient once the calibration curve is complete.  Concentration of a sample can
be determined using the following equation:

Concentration (µg/L) = (absorbance – intercept)/Slope

13.3 The instrument will give the concentration in ppb (µg/L). However, if the conversion
must be done by hand, follow these instructions.  In order to convert the answer to
mg/kg, multiply the answer by 0.096 (final volume of the sample in the digestion
vessel in L units) then divide by the weight of the soil sample used (in grams).  This

will give the answer in µg/g = mg/kg.

Sample hit (µg/L) x 0.096L / sample weight (g) = actual hit (µg/g)

13.4 See SOP# DOC014 for formulas and calculations used to obtain and utilize the
calibration curves.

13.5 To calculate the percent recovery for spikes, divide the concentration (ppb) of the
sample by the spike value and then multiply by 100 for a percent:

13.5.1 Laboratory control spike calculation:

(0.0080L)(50µg/L Hg Working Standard) / 0.6g = 0.667µg/g Hg

% Recovery of Mercury = (LCS result / 0.667µg/g Hg) *100

13.5.2 Matrix spike calculation:

(0.0080Lspike volume)(50µg/L Hg Working Standard)/sample wt (g)

= True concentration Hg (µg/g)

( )
100Recovery% ∗

−
=

SA

SRSSR

Where:  
SSR = Spiked sample result
SR = Unspiked Sample result
SA = Spike amount added

13.6 To calculate the RPD between two values (e.g. MS/MSD):

RPD = RPD = 








+

−

2/MSDMS

MSDMS
 x 100
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13.7 If dilution of sample was required:

µg/L metal in sample =  A (C+B)
      C

Where:
A = µg/L of metal in diluted aliquot from calibration curve
B = Acid blank matrix used for dilution, mL

   C =   Sample aliquot, mL

14.0 Data Assessment and Acceptance Criteria for QC 
14.1 The analyst who completes the work first reviews data.  The initial calibration curve is

reviewed, the continuing calibration %D is reviewed and the spike recovery and
precision are reviewed.  If at any point the review shows an out of control situation the
section manager is notified verbally and the problem is investigated.  The correction
may be one of several points considered: standard preparation, digestion technique,
etc.  The problem is solved and reanalysis or redigestion and reanalysis are
completed.

14.2 The second level of review is either by a peer in the same section or the section
manager.  There is a Multilevel Quality Control Sign Off worksheet that is filled out in
its entirety by the review person.

14.3 When QC parameters are exceeded, the following can take place: When the matrix
spikes are outside of the limits, they are reanalyzed and in some cases digested
again.  A post spike will also be run.  The post spike recovery must be within 20%. 
When the LCS and the matrix spike are outside of the limits, the entire batch is re-
digested and reanalyzed.  If there is not enough sample for re-digestion the client is
notified by phone or email.  The case narrative or case letter explains the sequence of
events and the data is qualified.  If the calibration parameters are not met, the
standards are prepared again and analyzed.

14.4 If the laboratory control sample (LCS) is not acceptable, then the laboratory control
sample should be re-run once and, if still unacceptable, all samples after the last
acceptable laboratory control sample should be re-prepared and reanalyzed. For
DoD samples, the LCS is to be analyzed only once. If the LCS is not acceptable,
the LCS and all the samples in the associated preparatory batch need to be re-
digested and reanalyzed. LCS should recover within 20% of the spiked value.

14.5 In the absence of project-specific or historical data generated criteria, the acceptance
limits should be set at ± 25% of the spiked value and with a relative percent
difference (RPD) between the MS and MSD at 20% RPD.
14.5.1 For DoD clients the acceptance limits are: A 20% RPD between MS and

MSD and sample and sample duplicate. ± 20% of the spiked value for the MS
and MSD recoveries. Apply a J-flag to the parent sample for the analytes that
fail the criteria.

14.6 Initial (ICV) and continuing calibration verification (CCV) acceptance limits: The ICV

should recover within ±10% of the spiked value while the CCVs should recover within

±10% of the spiked value (DoD = ± 20%).
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14.7 Quality control limits and acceptance criteria are:

Concentration Limits RPD

-ICV 4.17µg/L ±10% N/A
-ICB N/A <PQL (detection limit) N/A

-CCV 5.20µg/L ±10%  (±20% for DoD) N/A
-CCB N/A <PQL N/A
-BLANK N/A <PQL (<1/2 LOQ for DoD) N/A

-LCS 0.667mg/Kg ±20% 20%

-MS/MSD 0.667mg/Kg * ±20% (±20% for DoD) 20%
-Serial Dilution N/A N/A 10%

-Post Spike 0.667mg/Kg * ±20% N/A

*These values will change depending on the weight of the sample used.  They are spiked with a
concentration of 4PPB.  This number will be affected by the correction factor.

Example: A sample spiked at 4.17ppb with no mercury hit:

4.17µg/L x 0.096L/sample weight = actual spike value
If the sample weight is 0.6g the spike value is 0.667mg/Kg

Note: The ICB and CCB are re-readings of the calibration blank, while the CCV is a re-reading of
a Hg standard.  If the ICB or any of the CCB’s exceed the acceptance criteria, any samples
bracketing the unacceptable CCB’s and/or ICB must be re-analyzed, if there are hits in the
samples.  The ICB and CCB cannot be immediately re-analyzed after a non-compliant ICB or
CCB.  Determine the cause of the carryover and re-calibrate the instrument.  Based on the client
QAPP, if the blank contamination is less than 10x the concentration in the sample, then reanalysis
is not necessary (DoD).

15.0 Corrective Actions and Contingencies for Out of Control Data or Unacceptable Data 
15.1 The following steps are to be followed whenever the results of your work did not

conform to our SOPs or your work did not conform to the agreed requirements of our
clients.

15.2 It is the responsibility of the analyst to immediately inform his/her Supervisor of any
problems that may have occurred during the extraction and/or analysis of client’s
samples.  The Supervisor immediately informs the Project Manager.

15.3 The Supervisor, analyst and Project Manager evaluates the significance of the non-
conforming work and determines what impact it may have on results and what actions
must immediately be taken to correct the situation.

15.4 If the data quality is impacted, the client shall be notified immediately after
assessment.

15.5 A Non-conforming Work Report (NWR) is initiated when:
15.5.1 An out of control situation has significant impact on the outcome of finalized

data.  Such as (LCS, internal standard, calibration, RPD, CCV, ICV failure), hold
time expired, blank contamination, or other situations that affected the results.

15.5.2 The NWR form is located in ARF Summary on your desktop.
15.5.3 Refer to APPL SOP # QC033 for more information on nonconforming work.

15.6 In the event that an out of control situation occurs, the project manager is notified
immediately.  The effect of the out of control situation is assessed according to the



SOP: ANA7471
Section:   11
Revision:  2
Date:  10/16/14

____________________________________________________________________________________________

Page 12 of 16

Standard Operating Procedure

project DQO.  If sufficient sample remains, and the situation significantly affects the
quality of the results, the analysis is repeated.  If the situation does not significantly
affect the quality of the data, the project manager notifies the client and instructions
from the client will be followed.  In the event no sample remains, the client is notified
immediately.  All situations are documented on the multilevel review sheet and
initialed by the project manager.  All out of control situations are brought to the
attention of the QAU in the form of a NWR.  The QAU has the final authority to
approve any actions taken.

16.0 Method deviations 
This standard operating procedure was compared to EPA Method 7471B.  There were no
deviations from the method.

17.0 Pollution Prevention 
All hazardous materials generated during the testing of samples are properly collected
and stored. Drums are available in the storage room for the following types of wastes:
acidic, basic and solvents. For more information on pollution prevention, refer to APPL
SOP # SHR012.

18.0 Waste Management  
It is the laboratory’s responsibility to comply with all federal, state, and local regulations
governing waste management, particularly the hazardous waste identification rules and
lands disposal restrictions. The laboratory has the responsibility to protect the environment
by minimizing and controlling all releases from fume hoods and bench operations.  For
more information on waste disposal refer to APPL SOP # SHR012

19.0 Method Performance  
19.1 Continuing method performance is monitored by analysis of LCS samples with each

batch and control charting the results as per SOP# QC016.
19.2 A method detection Limit (MDL) study is run to ensure the performance of the

instrumentation is able to satisfy data quality objectives of the client by reaching the
reporting limits necessary. An MDL study is performed for each matrix per
instrument after major instrument changes take place, such as a column change
and is performed in accordance with SOP# QC018.

19.3 Instrument detection limits (IDLs) are used to evaluate the instrument noise level
and response change over time. The IDLs are determined every three months.

19.4 The method is not to be performed by any analyst until a Demonstration of
Capability (DOC) is completed.  Every analyst who performs this method has
demonstrated acceptable accuracy and precision by passing a Demonstration of
Capability study. (See section  8.1)

20.0 Equipment/Instrument Maintenance and Troubleshooting  
20.1 Verify the Nitrogen tank pressure and replace when empty.
20.2 The cold vapor cell can also be cleaned.  First remove it from the holder.  Run water

through one opening allowing the water to flow through the tube.  Run acetone
through the tube to dry the water.  If water and acetone do not clean the tube try 10%
HNO3.  Clean the outside with a Kimwipe and some 10% HNO3.  Be careful not to
smudge or scratch the ends.
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20.3 Make sure the waste container is emptied on a regular basis to avoid back flowing
into the gas-liquid separator.

Troubleshooting
20.4 The majority of the issues encountered by the analyst can be linked to the

instrument’s sample introduction. If a loss in sensitivity occurs, check the gas-liquid
separator, the tubing’s flow, and/or the position of the absorption cell. Replace
tubing if it is loose or appears worn. Clean the gas-liquid separator and/or
absorption cell after running samples with high concentrations, or as needed. If
sample probe is clogged, use a cleaning wire supplied by the manufacturer to push
out any foreign particles that may be trapped in the line. If that doesn’t work, run 50%
HCl through the system until stability has been restored. If autosampler is stuck,
apply lubricant along the metal columns within the autosampler arm.

20.5 For everything the analyst can not fix, contact a Perkin Elmer Corporation service
representative at 1-800-762-4000.

20.6 See the Manufacturer’s instruction manual for further instruction.

21.0 Computer hardware and software  
21.1 AA WinLab 32 Perkin Elmer Corporation Copyright 1996.

22.0 References 
22.1 DoD QSM, version 5.0, July 2013
22.2 EPA Method 7471B USEPA SW-846, Third Edition, Revision 2, February 2007
22.3 Chapter One USEPA SW-846, Third Edition, Revision 1, July 1992
22.4 EPA Method 7000B, Revision 2, February 2007
22.5 ISO/IEC 17025:2005(E)

23.0 Any tables, diagrams, flowcharts, validation data 
23.1 Table 1: DoD performance and acceptance criteria for EPA method 7471A/B

Section Manager Name:                      Sharon Dehmlow                     

Section Manager Signature:                                                                Date: 10/16/14

QAU Director Name:                         Frances Lediaev                      

QAU Director Signature:                                                                      Date: 10/16/14
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Total Organic Carbon in Soil
Walkley-Black, modified

STATEMENT OF PURPOSE
This SOP describes the procedure for analyzing samples for total organic carbon in soils,
sediments or sludges according to a modified Walkley-Black method, with references to Mebius
1960, Schumacher, 2002, Schumacher, Neary, and Palmer 1995, and Charles and Simmons
1986.

INSTRUCTIONS

1.0 Scope and Application 
1.1 This SOP provides laboratory personnel with the proper procedure for the

measurement of total organic carbon (TOC).
1.2 This method is applicable to most soils and sediments.
1.3 The Reporting limit (RL) of this method is 0.020% by dry weight basis. The Method

Detection Limit (MDL) has been determined at 0.011%.
1.4 This method is restricted to use by or under the supervision of trained analysts.  Each

analyst must demonstrate the ability to generate acceptable results with this method. 
1.5 If an individual project has its own QAPP with client specific requirements that are

different than the SOP, the QAPP overrides the SOP. This information will be specified
in the comment section of the ARF.

2.0 Method Summary 
2.1 Samples are treated with Potassium dichromate followed by treatment with sulfuric

acid and heated to react with the organic carbon in the sample. A titration with ferrous
ammonium sulfate is then performed to quantify organic matter in the sample. Organic
carbon can be calculated using the organic matter result.

2.2 To overcome the concern of incomplete digestion of the organic matter, the Walkley-
Black procedure was modified to include extensive heating of the sample during
sample digestion (Mebius 1960). In this variation of the method, the sample and

extraction solutions are gently boiled at 150°C for 30 minutes, allowed to cool, and
then water is added to halt the reaction.  The addition of heat to the system leads to a
complete digestion of the organic C in the sample; therefore, no correction factor is
needed (Schumacher 2002).  The temperature of this method must be strictly
controlled because the acid dichromate solution decomposes at temperatures above

150°C (Charles and Simmons 1986).
2.3 Results are reported as (%) carbon.
2.4 Reporting requirements relating to sample characteristics that can affect sample

results, such as removing large particles, shall be noted in the case narrative.

3.0 Detection Limits 
3.1 Table 1 lists the quantitation limits for all target analytes. If an individual project has its

own QAPP with client specific requirements different to those in Table 1, the client
QAPP limits are used.
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4.0 Definitions
  
Laboratory control spike (LCS) - An aliquot of reagent water or other matrix to which known
quantities of the method analytes are added in the laboratory.  The LCS is analyzed exactly like
a sample, and its purpose is to determine whether the methodology is in control, and whether
the laboratory is capable of making accurate and precise measurements.

Laboratory Reagent Blank - An aliquot of reagent water or other blank matrix that is treated
exactly as a sample including exposure to all glassware, equipment, solvents, reagents, internal
standards, and surrogates that are used with other samples.  The LRB is used to determine if
method analytes or other interferences are present in the laboratory environment, the reagents, or
the apparatus.

Limit of Detection (LOD) - An estimate of the minimum amount of a substance that an analytical
process can reliably detect.  An LOD is analyte- and matrix-specific and may be laboratory-
dependent.  The smallest amount or concentration of a substance that must be present in a
sample in order to be detected at a high level of confidence (99%)

Limit of Quantitation (LOQ) - The minimum levels, concentrations, or quantities of a target
analyte that can be reported with a specified degree of confidence.  The lowest concentration that
produces a quantitative result within specified limits of precision and bias.  For DoD projects, the
LOQ shall be set at or above the concentration of the lowest initial calibration standard. This also
equates with the term Practical Quantitation Limit (PQL).

Matrix - A surrounding substance within which something originates, develops, or is contained,
such as: drinking water, saline/estuarine water, aqueous substance other than drinking water or
saline/estuarine water, non-aqueous liquid, biological tissue, solids, soils, chemical waste, and
air.

Matrix duplicate (DUP) - Two aliquots of the same sample taken in the laboratory and analyzed
separately with identical procedures.  Analysis of a matrix sample and matrix sample duplicate,
indicates precision associated with laboratory procedures, but not with sample collection,
preservation, or storage procedures.

Matrix spike (MS) - An aliquot of an environmental sample to which known quantities of the
method analytes are added in the laboratory.  The matrix spike is analyzed exactly like a
sample, and its purpose is to determine whether the sample matrix contributes bias to the
analytical results.  The background concentrations of the analytes in the sample matrix must be
determined in a separate aliquot and the measured values in the matrix spike corrected for
background concentrations.

Matrix spike duplicate (MSD) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analysis of a matrix spike and matrix spike
duplicate, indicates precision associated with laboratory procedures, but not with sample
collection, preservation, or storage procedures.

Method blank - An aliquot of reagent water or other blank matrix that is treated exactly as a
sample including exposure to all glassware, equipment, solvents, reagents, internal standards,
and surrogates that are used with other samples.  The method blank is used to determine if
method analytes or other interferences are present in the laboratory environment, the reagents, or
the apparatus.

Method detection limit (MDL) - The minimum concentration of a substance that can be
measured and reported with 99% confidence that the analyte concentration is greater than
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zero, as determined from analysis of a sample containing the analyte in a given matrix, as
described in 40 CFR Part 136, Appendix B, 1 July 1995 edition.

Practical quantitation limit (PQL) - The lowest concentration that can be reliably achieved within
specified limits of precision and accuracy during routine laboratory operating conditions.  The
practical quantitation limit is generally three to ten times greater than the method detection limit.

Primary Dilution Standard - A solution of several analytes prepared in the laboratory from stock
solution and diluted as needed to prepare calibrations solutions and other needed analyte
solutions.

Quality Control Sample (QCS) - A solution of method analytes of known concentrations which is
used to fortify an aliquot of LCS or sample matrix.  The QCS is obtained from a source external to
the laboratory and different from the source of calibration standards.  It is used to check laboratory
performance with externally prepared test materials.

Sample Duplicate (DUP1/DUP2) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analytes of DUP1/DUP2 indicates precision
associated with laboratory procedures, but not with sample collection, preservation, or storage
procedures

Stock Standard Solution - A concentrated solution containing one or more method analytes
prepared in the laboratory using assayed reference materials purchased from a reputable
commercial source.

5.0 Interferences and Potential Problems 
5.1 For samples high in organic matter, the organic matter content may be more

accurately determined using a combustion TOC method.

5.2 Other interference include Fe
2+ 

and Cr which lead to positive errors (i.e., over
estimation) in TOC determinations, and MnO

2 
which leads to a negative error (i.e.,

under estimation) of TOC contents (Schumacher et al., 1995).

5.3 n a routine sample, both Fe
2+ 

and organic matter are oxidized in the dichromate

digestion solution leading to a positive sample bias in TOC content.  Fe
2+ 

may be
removed from the sample by oxidation (i.e., air-drying) at the risk of loss of any
volatile organic compounds present in the sample or by the addition of H3PO4 to the
digestive mix after the sample has cooled (Schumacher 2002).

5.4 Excess Cl
- 

in a sample interferes through the formation of chromyl chloride
(CrO

2
Cl

2
). The consumption of the dichromate ions leads to a positive bias in TOC

content.  Excessive Cl
- 

may be removed by leaching the sample or through
precipitation, as AgCl, by adding AgSO

2 
to the H

2
S0

4 
used during the digestion

process (Schumacher 2002).
5.5 In contrast, MnO

2 
in the sample will actively compete with the dichromate for any

oxidizable carbon and thus, lead to negative bias during subsequent quantitation. If
large quantities of MnO

2 
are present, pretreatment of the sample with FeSO

4 
will

remove this interference (Walkley 1947).
5.6 It should be noted that the removal of large particles changes the particle-size

distribution of the sample and thus, may affect the data quality objectives of the
program.  Large inorganic particles, such as gravel, pebbles and rocks, are
generally removed with little concern due to their lack of contribution to TOC and
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their chemical inertness.  The percentage of large inorganic particles can be
determined visually or gravimetrically and is recorded for completeness of sample
characterization.

5.7 Removal of large organic particles, such as twigs, roots, stems, wood chips,
branches, etc., will affect sample TOC concentrations.  In some cases, their
removal is warranted due to their relative chemical inertness (as compared to the
finer, more highly decomposed forms of organic matter) or their lack of
representativeness of the sample (e.g., Anthropogenic additions versus naturally-
occurring organic matter).  Selective removal of the large organic particles should
be based on the data quality objectives of the program.  The presence of the large
organic particles should be recorded for completeness of sample characterization.
(Schumacher 2002)

6.0 Health and Safety  
Some samples can potentially have high levels of the petroleum hydrocarbons.  Lab coats,
gloves, and safety glasses are use at all times.  Some samples require the use of respirators. 
This is on a case by case basis.

7.0 Sample Preservation, Containers, Handling and Storage  

7.1 Samples are typically collected in glass containers and stored ≤ 6 °C. While microbial

degradation is greatly reduced at 4°C, it is not completely stopped leading to some
potential loss of organic materials (Schumacher 2002).

7.2 Samples must be analyzed within 28 days from collection.

8.0 Quality Control  
8.1 The quality control set consists of a method blank, laboratory control spike (LCS), and

a matrix spike/matrix spike duplicate for each batch of 20 samples or less.
8.2 Spike QC limits: The upper and lower control limits are established on 20 data points

using control charts and are established on ± 2 standard deviations from the mean.
(See SOP# QC016 for control chart generation.)
8.2.1 Corrective Action: If the % recovery of a specific compound in the laboratory

control spike is greater than the upper control limit and there are no positive
findings for that compound, no further action is taken.  If there are positive
findings for that compound reanalyze the spike and all effected samples or flag
the results with a ‘Q’.  If the % recovery of any compound fall below the lower
control limit, reanalyze the spike and all effected samples.  Client specific
requirements for the exceptions are listed on the APPL Analysis Request Form
(ARF).

8.3 MS/MSD: The control limits established above in section 9.2 are also used as the
upper and lower control limits for the MS/MSD.  The acceptance limit between the MS

and MSD Soils should be ≤ 30% RPD.
8.3.1 Corrective Action: Examine the project specific DQOs and contact the project

manager who will in turn contract the client.  Flag the parent sample with a “J”
for failed analytes.  Client specific requirements for the exceptions are listed on
the APPL Analysis Request Form (ARF).

8.3.2 Corrective Action: If the MS/MSD does not meet acceptance criteria for RPD:
Report with appropriate data qualifying codes.  For DoD projects, “J” flag the
parent sample result for the failing analytes.
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8.4 Blanks: Acceptance criteria: All target analytes in the method blank must be < RL. 

Acceptance criteria for DoD clients: No analytes detected at ≥ ½ LOQ.  For common

laboratory contaminants, no analytes detected ≥ RL.
8.4.1 Corrective Action: If there is a detection above the quantitation limit (or > ½

LOQ for DoD) in the method blank, the entire batch associated with the blank
will be re-extracted and reanalyzed except when the sample analysis resulted in
a non-detect.  If not enough sample volume exists for a re-extraction, the
sample will be qualified with a ‘B’ flag for the compound found in the associated
blank and the section manager will be notified.

8.5 Method Detection Limits: Establish the LOD, LOQ and MDL according to SOP#
QC018. See Table 1 for Method detection limits for this SOP.

9.0 Equipment/Apparatus  
9.1 Balance
9.2 Erlenmeyer flasks, 125mL
9.3 Hot plate
9.4 Pipettes, Class A
9.5 Thermometer
9.6 Volumetric flasks, Class A.
9.7 Graduated cylinders
9.8 Mortar and Pestle, porcelain
9.9 Burette, 50mL

10.0 Reagents and Standards 
Reagent grade inorganic chemicals shall be used in all tests.  Other grades may be used,
provided it is first ascertained that the reagent is of sufficiently high purity to permit its use
without lessening the accuracy of the determination.  All reagents used will be traceable at all
steps of the procedure. The certified solutions must be accompanied by a certificate of analysis
that states balances used in the manufacture of this standard are calibrated with weights
traceable to NIST in compliance with ANSI/NCSL Z-540-1 and ISO 9001. Standards formulated in
house are prepared with balances that are calibrated with weights traceable to NIST.   (See SOP
ROU003). All reagents are prepared and analysis is done using Type II DI water and Class ‘A’
volumetric glassware. Reference standards must be calibrated by a body that can provide
ILAC-signatory (MRA) traceability.

10.1 Sulfuric acid, concentrated.
10.1.1 Sulfuric acid (1+1): Add 125mL concentrated H2SO4 to 125mL DI water

10.2 Potassium Dichromate (0.1667M)(1.0002N) K2Cr2O7 – Dissolve 9.808g K2Cr2O7

primary standard grade, previously dried at 150°C for 2 hours in ~100mL DI water in a
200mL volumetric flask. Slowly add 50mL concentrated H2SO4.  Stir to mix and break
up any emulsion that forms. Bring up to final volume with DI water. This reagent
undergoes a six-electron reduction reaction; the equivalent concentration is 6 x
0.1667M or 1.0002N.

10.3 Ortho-phenanthroline ferrous sulfate complex indicator, (0.25M) – Into a 100mL
volumetric flask add ~50mL of DI water.  Add 1.48g of o-phenanthroline and 0.70g of
ferrous sulfate to the flask, stir to dissolve and dilute to 100mL with DI water.

10.4 Potassium permanganate solution (0.100N): Purchased.

10.5 Ferrous ammonium sulfate (0.4M) Fe(NH4)2(SO4)2 • 6H2O (FAS) - Dissolve 160g of

undried Fe(NH4)2(SO4)2 • 6H2O in ~700mL DI water.  Add 40mL of concentrated
sulfuric acid and dilute to 1 liter with DI water.
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10.5.1 Standardize against 1.0002N potassium dichromate solution or against
0.100N potassium permanganate solution.  The standardization procedure
should be repeated every few days or with each set of analyses. 
10.5.1.1 To standardize against potassium dichromate, add 10mL of

1.0002N potassium dichromate solution to a 250mL Erlenmeyer flask.
Add 10mL of concentrated sulfuric acid, 6 drops of Ortho-phenanthroline
ferrous sulfate indicator and titrate with 0.4M ferrous ammonium sulfate
solution to a red-brown endpoint (Standard Methods, 20

th
 edition, Method

5220B.3).  See section 8.1 for the calculation to determine the Molarity of
FAS.

10.5.1.2 To standardize against potassium permanganate: Add 10mL of
ferrous ammonium sulfate (0.4M) to a 125mL Erlenmeyer flask, add
10mL of phosphoric acid solution and titrate with potassium
permanganate solution to a pink endpoint. See section 8.2 for the
calculation to determine the Molarity of FAS.

10.6 Phosphoric acid – 85% H3PO4 .

10.7 TOC Standard - Potassium Hydrogen Phthalate (1000 mg/L Carbon).
10.8 Sand.

11.0 Calibration and Standardization  
11.1 Standardize against 1.0002N potassium dichromate solution or against 0.100N

potassium permanganate solution.  The standardization procedure should be
repeated every few days or with each set of analyses. 
11.1.1 To standardize against potassium dichromate, add 10mL of 1.0002N

potassium dichromate solution to a 250mL Erlenmeyer flask. Add 10mL of
concentrated sulfuric acid, 6 drops of Ortho-phenanthroline ferrous sulfate
indicator and titrate with 0.4M ferrous ammonium sulfate solution to a red-brown
endpoint (Standard Methods, 20

th
 edition, Method 5220B.3).  See section 8.1

for the calculation to determine the Molarity of FAS.
11.1.2 To standardize against potassium permanganate: Add 10mL of ferrous

ammonium sulfate (0.4M) to a 125mL Erlenmeyer flask, add 10mL of
phosphoric acid solution and titrate with potassium permanganate solution to a
pink endpoint. See section 8.2 for the calculation to determine the Molarity of
FAS.

12.0 Procedure 

12.1 Open a Walkley-Black Excel spreadsheet located on the I:\Walkley Black folder and
save in same folder as the QCG of analysis. ie. 100419A (See table 2 for example
spreadsheet)

12.2 Fill out the top half of the spreadsheet with appropriate spike, reagent and standard
information. Be sure to include the manufacturer, APPL ID, and expiration date of
standards.

12.3 Standardize FAS against 0.100N potassium permanganate. (See 6.4.1 above for
standardization instructions.) Record standardization in sample spreadsheet.  This will
count for your method blank. Enter the volume (mL) of titrant used into the
spreadsheet.

12.4 LCS spike: Weigh 0.5g Ottawa sand into a 125mL Erlenmeyer flask.  Add 1.0 mL
TOC Standard.  
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12.5 Prepare samples as follows:
12.5.1 Grind the sample with a non-metal mortar and pestle to break up the

sample. Note: Grinding of the soil sample facilitates obtaining a representative
subsample, increasing the surface area and ridding sample of ground plant
material. 
12.5.1.1 If there are large particles, such as gravel, pebbles and rocks

remove them and record the weight. Document the percentage removed
both on the multilevel and case narrative.

12.5.1.2 If there are large particles, such as twigs, roots, stems, wood chips,
branches, etc. notify the project manager to determine if the client
requires them to be ground and added to the sample or removed, as
these can affect the sample TOC concentrations. Document the
percentage removed both on the multilevel and case narrative.

12.6 Weigh 0.50g of soil and place in a 125mL Erlenmeyer flask.  Record the mass of
sample used on sample spreadsheet.
12.6.1 Add 10mL of K2Cr2O7 swirl to mix. Add 20mL concentrated H2SO4. Take

care not to throw sample onto sides of flask.
12.7 Prepare a temperature blank in a 125mL Erlenmeyer flask with 0.50g Ottawa sand,

10mL of 0.1667M K2Cr2O7, and 20mL concentrated H2SO4.   Place thermometer in the
flask, being careful not to let the thermometer touch the bottom of the flask.

12.8 Place all of the samples and QC samples on a pre-heated hotplate, set at 150°C.
Cover the samples with a watch glass.  Heat to a gentle boil for 30 minutes, kept just

below 150°C. Temperatures above this will decompose the K2Cr2O7.  Monitor the
temperature throughout the entire 30 minutes (Mebius 1960, Charles and Simmons
1986).

12.9 Remove from heat. Immediately add 150mL DI water. Allow sample to cool. Then add
1mL of concentrated H3PO4.

12.10 Add 6 drops of o-phenanthroline indicator to the solution. Titrate immediately with
FAS until the color changes from yellow or yellow-green to blue to finally a reddish
brown endpoint. Record the volume of FAS used to reach the endpoint.
12.10.1 If more than 75% to 80% of the total dichromate reagent is reduced by the

oxidizable material in the sample, the entire analysis must be repeated using a
smaller sample size.

12.11 The amount of this solution used, subtracted from a blank of all reagents except the
soil, gives the amount of chromic acid reduced by the soil organic carbon.

12.12 Reporting Requirements: Both positive and negative bias inherent in field soil samples
that are listed in section 4.0, that may have had an effect on the TOC results, should
be recorded in the case narrative.

13.0 Data Analysis and Calculations

Molarity of Ferrous ammonium sulfate (0.4M) Fe(NH4)2(SO4)2 • 6H2O (FAS)

[(4.0g FAS)(1 mole) =  0.0000102 mol/mL
 (1000mL)(392.14g)
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Standardization of 0.4M Fe(NH4)2(SO4)2 • 6H2O (FAS): Against Potassium Dichromate

Molarity of FAS = A  x B 
     C

A = Volume of 0.1667M K2Cr2O7 titrated (mL)
B = Normality of 1.0002M K2Cr2O7 (After undergoing six-electron reduction reaction)
C = Volume of 0.4M FAS used in the titration (mL)

Standardization of 0.4M Fe(NH4)2(SO4)2 • 6H2O (FAS): Against Potassium Permanganate

Molarity of FAS = A  x B 
     C

A = Volume of 0.100N KMnO4 titrated (mL)
B = Normality of KMnO4

C = Volume of 0.4M FAS used in the titration (mL)

Spike concentration:

(A)(B)(1L/1000mL)  x 100 = 0.02%
(C)(1000mg/g)

A = 1000mg/L TOC standard
B = Aliquot of TOC standard added (mL)
C = Amount of sand (g)

The percentage of organic carbon in the sample is calculated as:

Percent Organic Carbon =    (A- B)(C)(D) x100

     4 * E

A = mL of Ferrous Ammonium sulfate used for blank

B = mL of Ferrous Ammonium sulfate used for sample

C = Molarity of Fe
+2

 converted to moles/ mL, not moles/L (Formality of Ferrous Ammonium
sulfate)

D = Formula weight of Carbon (12.011 g/mol)

E = Grams of sample

Multiplying by 100 is to convert to percent. Dividing by 4 represents the ratio of Carbon to
Fe

+2

14.0 Data Assessment and Acceptance Criteria for QC 
The analyst completing the work first reviews data.  If at any point the review shows an out
of control situation the section manager is notified verbally and the problem is investigated.
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The problem is potentially solved and reanalysis is completed. These points are
documented on the Multilevel Quality Control Sign-Off worksheet.
14.1 Enter the results, analysis date, and QCG into LIMS database. After the results are

entered, compare to the Run Log, checking for transcription errors.
14.1.1 After the data has been validated and reduced, reviewer puts her/his

initials on the Schedule page attached to the Run log. The page is stamped
and numbered.

14.2 The section manager or another qualified chemist performs the second level of
review.  The review person signs off the Multilevel Quality Control Sign off
Worksheet. The MQCS sheets are filed with the data package.
14.2.1 Check to see if the QC criteria were met, and the appropriate standards

were analyzed.  Verify a sample of the calculation.  Verify Labworks entry.
14.2.2 After the data has been validated and reduced, reviewer puts her/his

initials on the schedule page attached to the run log.

15.0 Corrective Actions and Contingencies for Out of Control Data or Unacceptable Data 
In the event that an out of control situation occurs, the project manager will be notified
immediately.  The affect of the out of control situation will be assessed according to the project
DQOs.  If sufficient sample remains, and the situation will significantly affect the quality of the
results, the analysis will be repeated.  If the situation does not significantly affect the quality of the
data, the project manager will notify the client and instructions from the client will be followed.  In
the event no sample remains, the client will be notified immediately.  All situations will be
documented on the multi level sheet and initialed by the project manager.  All out of control
situations will be brought to the attention of the QAU in the form of a NWR.  The QAU has the
final authority to approve the actions taken

16.0 Method deviations 
This standard operating procedure was compared to the methods cited at the end of the SOP.
Deviations from the methods are as follows: A hot plate is used instead of the sulfuric acid bath.
Phosphoric acid is purchased and not made in house.

17.0 Pollution Prevention 
All hazardous materials that are generated during the testing of samples must be properly
collected and stored. Drums are available in the storage room for the following types of wastes-
acidic, basic and solvents.

18.0 Waste Management  
It is the laboratory’s responsibility to comply with all federal, state, and local regulations governing
waste management, particularly the hazardous waste identification rules and lands disposal
restrictions. The laboratory has the responsibility to protect the environment by minimizing and
controlling all releases from fume hoods and bench operations.

19.0 Method Performance  - NA
20.0 Equipment/Instrument Maintenance and Troubleshooting  

No instruments are used in this method, therefore no maintenance is required.

21.0 Computer hardware and software  
Microsoft Excel
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and Foliar Analysis in Long-Term Environmental Monitoring Programs. EPA/600/R-
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23.0 Any tables, diagrams, flowcharts, validation data 

Table 1: LOD & LOQ in percent
Table 2: Example analysis sheet
Table 3: QC limits
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TABLE 1

                                                            Total Organic Carbon                                                

Compound Limit of Quantitation
(LOQ or PQL)   %

Limit of Detection
 (LOD or MDL)   %

Percent Organic Carbon 0.02% 0.011%
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TABLE 2
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TABLE 3

TOC QC Limits
                                                                                                                                    

QC Check                                                       QC Limit                                                  

LCS/LCSD 80-120%

MS/MSD 80-120%
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                           Analysis of Perchlorate in Environmental Samples by EPA 6850

STATEMENT OF PURPOSE

This SOP describes the procedure for extracting and analyzing Perchlorate in water and soil
matrices, using EPA method 6850 HPLC-MS Electrospray SIM mode.

INSTRUCTIONS

1.0 Scope and Application 

This method is restricted to use by or under the supervision of trained analysts.  Each analyst
must demonstrate the ability to generate acceptable results with this method.  If an individual
project has its own QAPP with client specific requirements that are different than the SOP, the
QAPP overrides the SOP. This information will be specified in the comment section of the ARF.

2.0 Method Summary 

Water samples are syringe filtered prior to analysis, and soil samples are sonicated, centrifuged,
and then filtered prior to analysis.  Perchlorate is partially fragmented via negative Electrospray
ionization. The fragments are then detected by Mass Spec using the SIM mode.  Mass to charge
ions 83, 85 and 89 are used to quantitate.  The m/z 89 is the internal standard (Isotopically
labeled perchlorate) and m/z 83/85 reflects the naturally occurring 

35
Cl / 

37
Cl isotopic ratio.  The

m/z 83 ion is used to quantitate results, and the m/z 85 ion is used for qualitative confirmation of
perchlorate.

3.0 Detection Limits 

Establish the LOD, LOQ and MDL according to SOP# QC018.

4.0 Definitions  

Calibration standard - A solution prepared from the primary dilution standard solution or stock
standard solution and the internal standard.  The calibration solutions are used to calibrate the
instrument response with respect to analyte concentration.

Field Reagent Blank - An aliquot if reagent water or other blank matrix that is placed in a sample
container in the laboratory and treated as a sample in all respects, including shipment to the
sampling site, exposure to sampling site conditions, storage, preservation, and all analytical
procedures.  The purpose of the FRB is to determine if method analytes or other interferences are
present in the field environment.

Instrument blank (Blk) - An aliquot of reagent water analyzed to demonstrate that the
instrument is not contributing contaminants to the samples.

Internal Standard (IS) - A pure analyte(s) added to a sample, extract, or standard solution in
known amount(s) and used to measure the relative responses of other method analytes that are
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components of the same sample or solution.  The internal standard must be an analyte that is not
a sample component.

Laboratory control spike (LCS) - An aliquot of reagent water or other matrix to which known
quantities of the method analytes are added in the laboratory.  The LCS is analyzed exactly like
a sample, and its purpose is to determine whether the methodology is in control, and whether
the laboratory is capable of making accurate and precise measurements.

Laboratory Reagent Blank - An aliquot of reagent water that is analyzed prior to calibration, after
samples with over range concentration of Perchlorate and at the end of the analytical sequence to
demonstrate that the analytical system is free of Perchlorate contamination.

Limit of Detection - An estimate of the minimum amount of a substance that an analytical process
can reliably detect.  An LOD is analyte- and matrix-specific and may be laboratory-dependent. 
The smallest amount or concentration of a substance that must be present in a sample in order to
be detected at a high level of confidence (99%)

Limit of Quantitation - The minimum levels, concentrations, or quantities of a target analyte that
can be reported with a specified degree of confidence.  The lowest concentration that produces a
quantitative result within specified limits of precision and bias.  For DoD projects, the LOQ shall be
set at or above the concentration of the lowest initial calibration standard. This also equates with
the term Practical Quantitation Limit (PQL).

Matrix - A surrounding substance within which something originates, develops, or is contained,
such as: drinking water, saline/estuarine water, aqueous substance other than drinking water or
saline/estuarine water, non-aqueous liquid, biological tissue, solids, soils, chemical waste, and
air.

Matrix duplicate (MD) - Two aliquots of the same sample taken in the laboratory and analyzed
separately with identical procedures.  Analysis of a matrix sample and matrix sample duplicate,
indicates precision associated with laboratory procedures, but not with sample collection,
preservation, or storage procedures.

Matrix spike (MS) - An aliquot of an environmental sample to which known quantities of the
method analytes are added in the laboratory.  The matrix spike is analyzed exactly like a
sample, and its purpose is to determine whether the sample matrix contributes bias to the
analytical results.  The background concentrations of the analytes in the sample matrix must be
determined in a separate aliquot and the measured values in the matrix spike corrected for
background concentrations.

Matrix spike duplicate (MSD) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analysis of a matrix spike and matrix spike
duplicate, indicates precision associated with laboratory procedures, but not with sample
collection, preservation, or storage procedures.

Method Blank - An aliquot of reagent water or other blank matrix that is treated exactly as a
sample including exposure to all glassware, equipment, solvents, reagents, internal standards,
and surrogates that are used with other samples.  The LRB is used to determine if method
analytes or other interferences are present in the laboratory environment, the reagents, or the
apparatus.

Method detection limit - The minimum concentration of a substance that can be measured and
reported with 99% confidence that the analyte concentration is greater than zero, as determined
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from analysis of a sample containing the analyte in a given matrix, as described in 40 CFR Part
136, Appendix B, 1 July 1995 edition.

Practical quantitation limit - The lowest concentration that can be reliably achieved within
specified limits of precision and accuracy during routine laboratory operating conditions.  The
practical quantitation limit is generally three to ten times greater than the method detection limit.

Primary Dilution Standard - A solution of several analytes prepared in the laboratory from stock
solution and diluted as needed to prepare calibrations solutions and other needed analyte
solutions.

Quality Control Sample (QCS) - A solution of method analytes of known concentrations which is
used to fortify an aliquot of LCS or sample matrix.  The QCS is obtained from a source external to
the laboratory and different from the source of calibration standards.  It is used to check laboratory
performance with externally prepared test materials.

Sample Duplicate (DUP1/DUP2) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analytes of DUP1/DUP2 indicates precision
associated with laboratory procedures, but not with sample collection, preservation, or storage
procedures

Stock Standard Solution - A concentrated solution containing one or more method analytes
prepared in the laboratory using assayed reference materials purchased from a reputable
commercial source.

Extracted Ion Current Profile (EICP) – The computer where quantitation is done must have
software that allows searching any GC/MS data file for ions of a specified mass and plotting
such ion abundance versus time or scan number.  The chromatographic plot for an ion
abundance of a specified mass over the chromatographic run is known and the EICP.

STOCK STANDARD SOLUTION (SSS) - - A concentrated solution containing one or more
method analytes prepared in the laboratory using assayed reference materials purchased from
a reputable commercial source.

INTERNAL STANDARD (IS)- -A pure analyte(s) added to a sample, extract, or standard
solution in known amount(s) and used to measure the relative responses of other method
analytes and surrogates that are components of the same sample or solution.  The internal
standard must be an analyte that is not a sample component.

5.0 Interferences and Potential Problems 

The Hydrogen Sulfate ion (H
34

SO4 
-
) is commonly present in environmental samples and

interferes with the retention time of the Perchlorate peak at m/z 99.  Quantitation of Perchlorate
using m/z 83 avoids this potential interference from Hydrogen Sulfate.

Common anions (sulfate, chloride, carbonate) found in nature may compete with Perchlorate for
active sites within the chromatographic column, causing an early retention time shift for the
Perchlorate ion, as well as the internal standard ion.  Samples containing high concentrations of
dissolved salts may also exhibit suppression of the detector response, which occurs in the source
when common anion levels are much higher than Perchlorate levels.  This lowered Perchlorate
response requires dilution of the sample and re-injection to reduce the dissolved-salt response on
Perchlorate.  A matrix diversion valve may also be used to divert to waste competing anions prior
to elution of Perchlorate. The use of an internal standard isotope of Perchlorate helps identify the
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relative effect of competing anions with respect to retention time and ionization suppression.  A
conductivity threshold limit study is helpful in determining the concentration of dissolved salt, at
which the reporting limit of Perchlorate can be detected at 80-120% recovery.  See section 9.4 of
the EPA method

1 
for the conductivity limit study procedure.  This study should be performed at

initial method setup, and whenever significant changes have occurred on the instrument, such as
column changes etc.

6.0 Health and Safety  

Some samples can potentially have high levels of the petroleum hydrocarbons.  Lab coats,
gloves, and safety glasses are use at all times.  Some samples require the use of respirators. 
This is on a case by case basis.   Follow all safety procedures described in this SOP for samples
suspected of containing biological hazards.

7.0 Sample Preservation, Containers, Handling and Storage  

Water samples are collected and stored in 125mL polyethylene bottles, and soil samples are
collected and stored in 4oz glass jars.  The samples must be prepared and analyzed within 28
calendar days from date of collection.  Care should be taken during shipment and storage to avoid
temperature extremes.

8.0 Quality Control  

8.1 Calibration Quality Control
8.1.1 The Initial Calibration consists of a minimum of 5 calibration standards to

establish linearity at method set-up and after major maintenance.   The %RSD
of the curve must be </= 20%.  For DoD projects see specific project QAPP. If
the %RSD is > 20% linear regression may be used if r >/= 0.995.

8.1.2 Initial Calibration Verification is run once after calibration and consists of a
second source standard at the midpoint of the calibration.  The ICV must be +/-
15% of the true value. 

8.1.3 Continuing Calibration Verification is a mid-level standard run before and after
every 10 field samples and must be within +/- 15% of the true value. For DoD
QSM 5.0 clients: If the continuing calibration verification does not meet the
requirements, recalibrate, and reanalyze all affected samples since the last
acceptable CCV; or immediately analyze two additional consecutive CCVs.  If
both pass, samples may be reported without reanalysis.  If either fails, take
corrective action(s) and re-calibrate; then reanalyze all affected samples since
the last acceptable CCV.

8.1.4 The Limit of Detection Verification is a low level standard run before and after
sample analysis.  The LOD is run at twice the LOD and must be within +/- 30%
of the true value. 

8.2 Sample Quality Control

8.2.1 The Ion Ratio (83/85) for every sample, batch QC sample and standard must
be between 2.3 and 3.8.

8.2.2 The Internal Standard Response for every sample, batch QC sample and
standard must be +/- 50% of the average response of the IS area counts of the
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ICAL.  And the RRT of the Perchlorate ion must be within 2% of the RT of the
Internal Standard.

8.3 Batch Quality Control

8.3.1 One Interference Check Sample is run with every batch of 20 samples.  It is
spiked at the reporting level and verifies the method performance at the matrix
conductivity threshold.  The recovery of the ICS must be +/- 30% of the true
value. For DoD projects see specific QAPP requirements.

8.3.2 One Method Blank is prepared with each batch of samples. 
8.3.3 One Laboratory Control Sample is prepared with each batch of samples.  Some

projects require a Laboratory Control Sample Duplicate.  The LCS’s are spiked
at the RL and must recover at 80-120% of the true value. 

8.3.4 A Matrix Spike or Matrix Spike / Matrix Spike Duplicate is prepared once per
preparatory batch and is spiked at the RL.  The MS/MSD must recover at 80-
120% of the true value. 

9.0 Equipment/Apparatus 

9.1 Class-A Volumetric pipettes (10mL and 25 mL)
9.2 Class A volumetric syringes, 50, 100, 500, and 1000 uL
9.3 Centrifuge
9.4 HPLC - Agilent 1100 or HP 1090
9.5 Mass Spectrometer-Agilent 1100 G1946D SL with an ESI source
9.6 Analytical column (KP-RPPX250) 4mm x 250mm
9.7 Ultra sonication device
9.8 2 micron syringe filters

10.0 Reagents and Standards 
Reagent grade chemicals shall be used in all tests.  Other grades may be used, provided it is
first ascertained that the reagent is of sufficiently high purity to permit its use without lessening
the accuracy of the determination.  All reagents used will be traceable at all steps of the
procedure. Reference standards must be calibrated by a body that can provide ILAC-signatory
(MRA) traceability.

10.1 Perchlorate Standards: The certified Perchlorate solutions must be accompanied by a
certificate of analysis that states balances used in the manufacture of this standard
are calibrated with weights traceable to NIST in compliance with ANSI/NCSL Z-540-1
and ISO 9001. Standards formulated in house are prepared with balances that are
calibrated with weights traceable to NIST.   (See SOP ROU003).

10.2 Second source Perchlorate Standard: This standard must be obtained from a vendor
different from that of the initial calibration standard.

10.3 Acetonitrile
10.4 Glacial Acetic Acid
10.5 Isotopically labeled perchlorate for use as an internal standard
10.6 Mixed Anions solution at 25,000 mg/L.
10.7 Millipore Water
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11.0 Calibration and Standardization

The calibration is performed by injecting a minimum of 5 calibration standards.  The calibration
curve is generated using relative response factors and evaluated against acceptance criteria.  The
Internal Standard acceptance range is also generated.

12.0 Procedure 
12.1 Water Sample Preparation

12.1.1 Using a 0.2micron syringe filter, filter approximately 5 -10mL of sample
from the original sample container into a clean, labeled 20mL-scintillation vial.
Using a class-A volumetric glass pipette remove 5mL of the filtered water
sample into a second clean, labeled 20mL scintillation vial.

12.1.2  With each analytical batch of 20 samples, prepare a method blank, lab
control spike (LCS), matrix spike/matrix spike duplicate (MS/MSD) and an
Interference Check Sample (ICS).  Method blanks and lab control spikes are
prepared using Millipore water.

12.1.3 Add 30µL of Perchlorate spike mix (100µg/L) into 5.0mL of reagent water
(for the LCS) and 5mL of sample water (for each MS/MSD).

12.1.4 Add 30µL of Perchlorate spike mix (100µg/L) and 60uL of mixed anions
into 4.91mL of water.  This is the concentration determined by the initial
conductivity threshold study (for the ICS).

12.1.5  Add 50µL of internal standard solution (100µg/L) to each 0.95mL of
sample, blank and spike

12.2 Soil Sample Preparation
Note: Depending upon the client specific project, incremental sampling may be required. 
It is the responsibility of the client to communicate to the laboratory whether incremental
sampling is necessary, or whether routine non-incremental sampling is needed for a
particular project.

12.2.1 For Multi-Incremental Sampling (MIS):
12.2.1.1 Spread the entire contents of the sample onto a foil-lined plastic
tray to dry overnight.  Refer to MSE018MIS for specifics on sample drying to
a constant weight.

12.2.1.2 Pass the entire soil sample through a 2mm metal screen sieve, in
order to eliminate rocks and twigs.  Place the screened rocks and twigs
into a labeled sample container for storage.  The sieved sample is now
ready for grinding with mortar and pestle or mechanical disc grinder. 
Refer to SOP MSE018IS for specifics on grinding soil samples.

12.2.1.3 Spread the sieved/ground sample out on the original sample tray
for incremental sampling.

12.2.1.4 Weigh 10 grams of sample using increments of soil (from 30
random locations on the tray) into a 4oz amber wide mouth glass jar.

12.2.1.5 Add 600uL of Perchlorate spike mix (100µg/mL) into 10g of silica
sand (for the LCS and ICS) and 10g of soil sample (for each of the
MS/MSD). Add 100mL of Millipore water to the blank, LCS, and
MS/MSD and samples.  For the ICS, add 100mL of mixed anions at the
concentration determined by the initial conductivity limit study. Swirl the
mixture and sonicate for 1 hour.

12.2.1.6 Let extracts settle for at least 30 minutes.  Filter approximately 8
mls into an amber vial with a Teflon lined cap. 



SOP: HPL6850
Section:   10
Revision:  3
Date:  08/07/15

____________________________________________________________________________________________

Page 7 of 18

Standard Operating Procedure

12.2.1.7 Add 50uL of internal standard solution (100ug/L) to each 0.95mL
of sample, blank and spike.

12.2.2 For Non-incremental sampling
12.2.2.1 Weigh 1g of solid sample to the nearest 0.01g and transfer to a

20mL scintillation vial.
12.2.2.2 Add 60µL of Perchlorate spike mix (100µg/L) into 1.0g of stable

sand matrix (for the LCS and ICS) or 1.0g of soil sample (for each of the
MS/MSD).

12.2.2.3 For the method blank, LCS, MS/MSD and samples, add 10mL of
Millipore water. For the ICS, add 10mL of mixed anions at the
concentration determined by the initial conductivity limit study.  Swirl the
mixture and then sonicate for 10 minutes.

12.2.2.4 Let extracts settle for at least 30 minutes.  Filter approximately 8
mls into an amber vial with a teflon lined cap. 

12.2.2.5 Add 50uL of internal standard solution (100ug/L) to each 0.95mL
of sample, blank and spike.

13.0 Data Analysis and Calculations

The samples and QC are injected on the LC/MS.  The data files are copied over to the H: drive
where they are quantitated.

13.1 Response Factor Calculation:

 Response Factor =  AS x CIS 

  CS x AISx I
 

Where:
AS  = Peak area of the m/z 83 perchlorate ion.
AIS  = Peak area of the internal standard m/z 89 perchlorate isotope ion.
CS  = Concentration of perchlorate in the standard (ug/L).
CIS  = Concentration of the internal standard (ug/L).
 I    = Injection Volume (uL)

13.2 Sample concentration isa calculated as follows:

  Concentration = AS x CIS x DF
  RFS x AISx I
 

 AS    = Peak area of the m/z 83 perchlorate ion.
 AIS   = Peak area of the internal standard m/z 89 perchlorate isotope ion.
 RFS = Average Response Factor of the m/z 83 perchlorate ion.
 CIS   = Concentration of the internal standard (ug/L).
 I         = Injection Volume (uL)
 DF     = Dilution Factor
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13.3 LCS and ICS recovery Calculation:

%R = Concentration Recovered x 100
              Concentration Added

13.4 Matrix Spike recovery is calculated as follows:
 

%R = (MSSR –SR) x 100
                    SA

Where:

MSSR = Matrix Spike Results
SR = Sample Result
SA = Spiked Amount Added

14.0 Data Assessment and Acceptance Criteria for QC 

14.1 Acceptance criteria: All target analytes in the method blank must be < RL. 

Acceptance criteria for DoD clients: No analytes detected at ≥ ½ LOQ.  For common

laboratory contaminants, no analytes detected ≥ RL. Corrective Action: If there is a
detection above the quantitation limit (or > ½ LOQ for DoD) in the method blank the
entire batch associated with the blank will be re-extracted and reanalyzed except
when the sample analysis resulted in a non-detect.  If not enough sample volume
exists for a re-extraction the sample will be qualified with a ‘B’ with the flag 'compound
found in the associated blank.

14.2 ICS recovery must be +/- 30% of the spike level. (For DoD projects see specific
QAPP).

14.3 LCS, MS and MSD recovery must be 80-120% of the spike level. (For DoD projects
see specific QAPP).

14.4 The Internal Standard response for each SS, CCV, LODV, Method Blank, LCS,
LCSD, MS, MSD, ICS and sample must be 50-150% of the average response of the
calibration Curve.

14.5 The ion Ratio of 83/85 for all standards, blank, LCS, LCSD, ICS, MS, MSD and
samples with positive results must be between 2.3 and 3.8.

15.0 Corrective Actions and Contingencies for Out of Control Data or Unacceptable Data 

15.1 Calibration Failures -- No samples may be analyzed if the calibration curve or initial
calibration verification does not meet QC criteria.

15.2 CCV and LODV failures -- Samples that are not bracketed between acceptable
CCVs and LODVs are re-injected with passing CCVs and LODV’s.

15.3 Method Blank, Lab Control Spike, Interference Check Sample, Matrix Spike/Matrix
Spike Duplicate failures are re-injected, then re-prepared as necessary to meet
acceptance criteria. 

15.4 Samples with IS failures are re-injected, then re-prepared as necessary to meet
acceptance criteria. 
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15.5 In the event that an out of control situation occurs still occurs, the section supervisor
will be notified immediately who will in turn notify the project manager.  The effect of
the out of control situation will be assessed according to the project DQO. 

16.0 Method deviations 

16.1 This standard operating procedure was compared to the EPA Method 6850.  The
method specifies 50µL of 1000µg/L internal standard to be added to 10mL of water
sample and 10mL of soil supernatant.  Due to the cost and availability of the
isotropic perchlorate IS, APPL, Inc. will use 50µL of 100µg/L internal standard into
0.95mL of water sample and 0.95mL of soil extract.

16.2 The EPA requires comparing the area of I.S. to the ICV or CCV area counts, if the
ICAL was analyzed on a previous day from sample analysis.  APPL will continue to
compare I.S. area to the average ICAL I.S. area throughout the entire analytical
sequence (which may be more than one day).

17.0 Pollution Prevention 

All hazardous materials that are generated during the testing of samples must be properly
collected and stored. Drums are available in the storage room for the following types of wastes-
acidic, basic and solvents.

18.0 Waste Management  

It is the laboratory’s responsibility to comply with all federal, state, and local regulations governing
waste management, particularly the hazardous waste identification rules and land disposal
restrictions. The laboratory has the responsibility to protect the environment by minimizing and
controlling all releases from fume hoods and bench operations.

19.0 Method Performance  

19.1 Continuing method performance is monitored by analysis of LCS samples with each
batch and control charting the results as per SOP# QC016.

19.2 A method detection Limit (MDL) study is run to ensure the performance of the
instrumentation is able to satisfy data quality objectives of the client by reaching the
reporting limits necessary. An MDL study is performed for each matrix per
instrument after major instrument changes take place, such as a column change
and is performed in accordance with SOP# QC018.

19.3 The method is not performed by any analyst until a Demonstration of Capability
(DOC) is successfully completed.  Every analyst who performs this method has
demonstrated acceptable accuracy and precision by passing a Demonstration of
Capability study. (See SOP QC006)

19.4 Continuing method performance is also monitored by the routine analysis of
Performance Testing samples. (See SOP QC010)
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20.0 Equipment/Instrument Maintenance and Troubleshooting  

20.1 HPLC Maintenance
20.1.1 The HPLC instruments should be maintained by keeping the solvent
reservoirs filled and the compressed gas tanks that run the pneumatics filled at all
times.
20.1.2 The solvent reservoir filter frit should be changed periodically if the
chromatography indicates a significant reduction in response.
20.1.3 The six-port sample delivery valve seal may need to be replaced
periodically if the chromatography indicates a significant shift in retention times. 
Leaks may be detected by physically noticing the mobile phase leaking from the
valve.

20.2 Parts replacement for the HP-1090 LC may be purchased through Alpha Omega
Technologies (phone # 1-800-842-5742).

20.3 Parts replacement or technical support for the Agilent 1100 LC may be obtained
through Agilent Technologies (phone # 1-800-227-9770).

20.4 Mass Spec Maintenance
20.1.4 The Mass Spec should be maintained annually, as a preventative measure, by
a certified service technician from the instrument manufacturer.  Periodic
Maintenance may be scheduled through Agilent Technologies For the Agilent 1100
G1946D SL (Phone # 1-800-227-9770).  Technical support may also be acquired
through this contact.

20.5 Because of the level of expertise of the LC-MS personnel (over 20 years experience
with the instrumentation), subtle changes in chromatography and detector quality are
monitored on a daily basis and MS maintenance and trouble-shooting may be
performed as situations arise where chromatography or instrument response
indicates a problem. Warning flags indicating a decrease in data quality include: a
decreased detector response, elevated baseline or calibration inconsistencies. The
first trouble shooting technique that should be performed is to tune the Mass Spec. 
The tuning procedure may be found in either of the following operation references
located in the front office of the LC-MS Dept:

Agilent 1100 Series LC/MSD Reference Collection CD’s

20.6 If the instrument fails to tune, a service call should be placed with the manufacturer. 
Procedures for cleaning the APCI and Electrospray sources, the Ion optics, the mass
analyzer and the electron multiplier may be found in the manufacturer’s reference
listed above.

20.7 Maintenance performed on the instruments by APPL, Inc. personnel or service
technicians will be documented in the instrument maintenance logbooks in
accordance with SOP # DOC002.

21.0 Computer hardware and software  

21.1 Data Acquisition is performed using Chemstation Software on the Acquistion
computer.   The data is copied over to the H:\ drive and quantitated there using any
desk-top computer with access to the Network.

21.2 Data Analysis is performed using EnviroQuant G1701AA Version A.03.00 Copyright
© Hewlett-Packard 1989-1996-APPL, Inc. 2006-07-24.
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21.3 Agilent 1100 Series LC/MSD Reference Collection CD’s.

22.0 References 

22.1 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846,
Update IVB

22.2 Method 6850 Revision 0, January 2007
22.3 DoD QSM, Version 5.0, July 2013
22.4 ISO/IEC 17025:2005(E)

23.0 Any tables, diagrams, flowcharts, validation data
Table 1: Quantitation limits
Table 2: Control limits
Table 3: DoD QSM, vs. 5.0: Perchlorate by Mass Spectrophotometry methods, table 13

      
Section Manager Name:                      Paula Young                            

Section Manager Signature:                                                                Date: 8/7/15

QAU Director Name:                         Frances Lediaev                      

QAU Director Signature:                                                                      Date: 8/7/15

Table 1
Quantitation limits

Water 0.6µg/L
Soil 6.0µg/Kg

For DoD projects see specific project QAPP.

Table 2

Control limits

Water 80-120%
Soil 80-120%

For DoD projects see specific project QAPP.
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Table 3
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Table 3, continued
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Table 3, continued
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Table 3, continued
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EXPLOSIVE COMPOUNDS: DIODE ARRAY DETECTOR BY HIGH
 PRESSURE LIQUID CHROMATOGRAPHY  

STATEMENT OF PURPOSE

This procedure describes the analysis of explosive compounds in water, groundwater,
hazardous wastes, and solid samples.  Guidelines in EPA Method 8330A, 8330B, and the most
recent version of the DoD Quality Systems Manual for Environmental Laboratories are used to
guide this analytical process.

INSTRUCTIONS

1.0 Scope and Application
1.1 Method 8330A or Method 8330B is used to determine the concentration of

Nitroaromatics and Nitramines by HPLC.  Only method 8330A can be used to analyze
samples for South Carolina.

1.2 Compound identification is supported by confirmatory analysis (secondary column). 
Tables 1-2 lists reporting limits for the target analytes.

1.3 If an individual project has its own QAPP with client specific requirements that are
different than the SOP, the QAPP overrides the SOP.

1.4 This method is restricted to use by or under the supervision of trained analysts.  Each
analyst must demonstrate the ability to generate acceptable results with this method.

2.0 Method Summary 
2.1 Method 8330A and Method 8330B provide high performance liquid chromatographic

(HPLC) conditions for the detection of parts per billion levels of certain Nitroaromatics
and Nitramines. Table 1 - 2 of this SOP lists the generic APPL reporting limits for
water and soil samples. Alternatively, project-specific reporting limits may be used, if
required by the client’s QAPP.  Lower reporting limits may be achieved by injecting a
lower calibration standard or by concentrating the final extract.

2.2 Prior to use of this method, appropriate sample extraction techniques must be used.
Extraction procedures for water and solid matrices are documented in: APPL SOP #
MWE3535 (solid-phase extraction of routine water samples); MSE018MIS
(mechanical grinding and orbital shaker extraction of soil samples using Incremental
Sampling (IS)); and MSE018 (orbital shaker extraction of non-incremental samples).

2.3 A 40µl aliquot of the extract is injected into an HPLC, and Diode Array detectors to
determine the presence of compounds of interest in the effluent.

2.4 If the interferences prevent proper detection of the analytes of interest, the method
may also be performed on extracts that have undergone cleanup using silica gel
column cleanup (Method 3620 or 3640).

2.5 Blanks, matrix spike/matrix spike duplicates and laboratory control samples are
extracted at a rate of one set for every batch or one in twenty samples whichever is
more frequent provided adequate volume is provided by the client.
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3.0 Detection Limits 
3.1 Table 1-2 list the quantitation limits (LOQ for DoD QSM) for all target analytes. If an

individual project has its own QAPP with client specific requirements different to those
in Tables 1-4, the client QAPP limits are used.

4.0 Definitions  
4.1 Calibration standard - A solution prepared from the primary dilution standard

solution or stock standard solution and the internal standards and surrogate
analytes.  The calibration solutions are used to calibrate the instrument response
with respect to analyte concentration.

4.2 Field Reagent Blank - An aliquot if reagent water or other blank matrix that is placed
in a sample container in the laboratory and treated as a sample in all respects,
including shipment to the sampling site, exposure to sampling site conditions,
storage, preservation, and all analytical procedures.  The purpose of the FRB is to
determine if method analytes or other interferences are present in the field
environment.

4.3 Instrument Performance Check (IPC) - A solution of one or more compounds
(analytes, surrogate, internal standard, or other test compounds) used to evaluate
the performance of the instrument system with respect to a defined set of method
criteria.

4.4 Laboratory control spike (LCS) - An aliquot of reagent water or other matrix to
which known quantities of the method analytes are added in the laboratory.  The
LCS is analyzed exactly like a sample, and its purpose is to determine whether the
methodology is in control, and whether the laboratory is capable of making accurate
and precise measurements.

4.5 Laboratory Reagent Blank - An aliquot of reagent water or other blank matrix that is
treated exactly as a sample including exposure to all glassware, equipment,
solvents, reagents, internal standards, and surrogates that are used with other
samples.  The LRB is used to determine if method analytes or other interferences
are present in the laboratory environment, the reagents, or the apparatus.

4.6 Limit of Detection (LOD) - An estimate of the minimum amount of a substance that
an analytical process can reliably detect.  An LOD is analyte- and matrix-specific
and may be laboratory-dependent.  The smallest amount or concentration of a
substance that must be present in a sample in order to be detected at a high level
of confidence (99%).

4.7 Limit of Quantitation (LOQ) - The minimum levels, concentrations, or quantities of a
target analyte that can be reported with a specified degree of confidence.  The
lowest concentration that produces a quantitative result within specified limits of
precision and bias. The LOQ shall be set at or above the concentration of the
lowest initial calibration standard. This also equates with the term Practical
Quantitation Limit (PQL).

4.8 Matrix - A surrounding substance within which something originates, develops, or is
contained, such as: drinking water, saline/estuarine water, aqueous substance
other than drinking water or saline/estuarine water, non-aqueous liquid, biological
tissue, solids, soils, chemical waste, and air.

4.9 Matrix duplicate (DUP) - Two aliquots of the same sample taken in the laboratory and
analyzed separately with identical procedures.  Analysis of a matrix sample and matrix
sample duplicate, indicates precision associated with laboratory procedures, but not
with sample collection, preservation, or storage procedures.
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4.10 Matrix spike (MS) - An aliquot of an environmental sample to which known
quantities of the method analytes are added in the laboratory.  The matrix spike is
analyzed exactly like a sample, and its purpose is to determine whether the sample
matrix contributes bias to the analytical results.  The background concentrations of
the analytes in the sample matrix must be determined in a separate aliquot and the
measured values in the matrix spike corrected for background concentrations.

4.11 Matrix spike duplicate (MSD) - Two aliquots of the same sample taken in the
laboratory and analyzed separately with identical procedures.  Analysis of a matrix
spike and matrix spike duplicate, indicates precision associated with laboratory
procedures, but not with sample collection, preservation, or storage procedures.

4.12 Method blank - An aliquot of reagent water or other blank matrix that is treated
exactly as a sample including exposure to all glassware, equipment, solvents,
reagents, internal standards, and surrogates that are used with other samples.  The
method blank is used to determine if method analytes or other interferences are
present in the laboratory environment, the reagents, or the apparatus.

4.13 Method detection limit (MDL) - The minimum concentration of a substance that can
be measured and reported with 99% confidence that the analyte concentration is
greater than zero, as determined from analysis of a sample containing the analyte
in a given matrix, as described in 40 CFR Part 136, Appendix B, 1 July 1995 edition.

4.14 Practical quantitation limit (PQL) - The lowest concentration that can be reliably
achieved within specified limits of precision and accuracy during routine laboratory
operating conditions.  The practical quantitation limit is generally three to ten times
greater than the method detection limit.

4.15 Primary Dilution Standard - A solution of several analytes prepared in the laboratory
from stock solution and diluted as needed to prepare calibrations solutions and
other needed analyte solutions.

4.16 Quality Control Sample (QCS) - A solution of method analytes of known
concentrations which is used to fortify an aliquot of LCS or sample matrix.  The
QCS is obtained from a source external to the laboratory and different from the
source of calibration standards.  It is used to check laboratory performance with
externally prepared test materials.

4.17 Stock Standard Solution - A concentrated solution containing one or more method
analytes prepared in the laboratory using assayed reference materials purchased
from a reputable commercial source.

4.18 Surrogate - A pure analyte(s), which is extremely unlikely to be found in any
sample, and which is added to a sample aliquot in known amount(s) before
extraction or other processing and is measured with the same procedures used to
measure other sample components.  The purpose of the surrogate is to monitor
method performance with each sample.

5.0 Interferences and Potential Problems 
5.1 Solvents, reagents, glassware, and other sample processing hardware may yield

discrete artifacts and/or elevated baselines, causing misinterpretation of the
chromatograms.  All of these materials must be demonstrated to be free from
interferences, under the conditions of the analysis, by running method blanks.

5.2 Interferences co-extracted from the samples will vary considerably from source to
source.  Although a general cleanup technique is provided as part of this method,
individual samples may require additional cleanup approaches to achieve the
sensitivities stated in Table 1-2.
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5.3 Tetryl decomposes rapidly in aqueous solutions, as well as, with heat.  Samples,
standards and extracts should not be exposed to temperatures above room temp and
should not be stored in aqueous dilutions for long periods of time.  Degradation
products of Tetryl appear as shoulder peaks to 2,4,6-TNT for the Zorbax Extend -C18
column system.

5.4 Efforts should be made to completely resolve all analytes of interest on both the
Acclaim E2 and the Zorbax Extend-C18 column systems.  In the event that a pair of
analytes coelutes on one system, then the pair must be resolved on the other system
in order to confirm the presence of hits in the samples and to confirm the recovery of
analytes in the LCS and MS/MSD.  If resolution on these two columns is not achieved
a Halo PhenylHexyl or similar column may be used to achieve separation and
confirmation.  Use of the ZORBAX Extend-C18 column should give resolution for all 18
8330B analytes and surrogate.  If a large concentration of either 2,4-dinitrotoluene or
2,6-dinitrotoluene is present it may mask the response of the other isomer.  If it is not
apparent that both isomers are present (or are not detected), an isomeric mixture will
be reported. 

5.5 For analytes that co-elute on one or more analytical columns, the analyst should be
aware that quantitation is affected by the way concentrations are listed on “page 3”
of the EnviroQuant software.  If the concentrations of co-eluting analytes are not
added together on “page 3” and one of the coeluting analytes is present in the
sample, then the quantitation will not be accurate and %RPD between columns may
be greater than 40%D, resulting in a false assumption that the analyte is not
present.  If co-eluting analyte concentrations are added together in the software, and
one of the analytes is present, then a more accurate quantitation is achieved. 
Conversely, if BOTH co-eluting analytes are present in a sample or spike, then the
most accurate quantitation is achieved by NOT adding the concentrations together
on “page 3”.  When co-eluting analytes are prepared at different concentrations, the
analyst should be aware that adding concentrations on “page 3” will not be directly
proportional, and high %RPD between columns MAY occur.  Consult the technical
director or lab director for guidance.  This is something the analyst should be aware
of when interpreting data.

5.6 Whenever an analytical column is replaced, the analyst is required to verify the
elution order of all the analytes.  If co-elution occurs with the new column that did not
occur with the previous column, then the instrument parameters need to be
optimized to achieve chromatographic separation.

6.0 Health and Safety  
Lab coats and gloves are used at all times.  All personnel handling raw samples must have been
vaccinated or titered for infectious disease.  Follow all safety procedures as describes in the SOP
for samples suspected of containing biological hazards.

7.0 Sample Preservation, Containers, Handling and Storage 

7.1 All Samples will be held at a temperature of ≤ 6°C until extraction.
7.2 Samples should be extracted within 7 days for waters and 14 days for soils from time

of sampling.
7.3 Extracts must be stored under refrigeration and must be analyzed within 40 days of

extraction.
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8.0 Quality Control  
8.1 Initial Demonstration of Capability (DOC):

A DOC is completed according to SOP # QC006 when a new employee starts work
and annually thereafter.  For South Carolina projects the acceptance criteria for all
analytes is 70-130%. 

8.2 An MDL study and LOD determination/verification is performed according to SOP #
QC018. The laboratory maintains documentation for all detection limit
determinations and LOD verifications.

8.3 A retention time window study is performed at method set up and after every major
instrument change such as a new column. Three injections of the standard or
standards containing all analytes of interest including surrogates are made over the
course of a 72-hour period. The retention time for each compound is recorded to
three decimal places (e.g., 0.007). The width of the retention time window is defined
as ± 3 times the standard deviation of the mean absolute retention time established
during the 72-hour period. The retention time window position is set using the mid
point of the ICAL standard by updating the analysis method in EnviroQuant software.
 On days when an ICAL is not performed, the initial CCV is used to set the window
position.  The center of the retention time window is the actual retention time of the
analyte in the ICAL midpoint or CCV. Capillary columns with autoinjectors are very
reproducible.  It is acceptable to set the retention time window wider than the study
indicates to ensure positive identification of all compounds.  It is not permissible to set
the window width less than the retention time window study.

8.4 A method blank is extracted and analyzed with each batch of 20 environmental
samples or less.  All target analytes in the method blank must be < RL.  Acceptance

criteria for DoD clients: No analytes detected at ≥ ½ LOQ. If there is a detection
above the quantitation limit (or > ½ LOQ for DoD) in the method blank the entire
batch associated with the blank will be re-extracted and reanalyzed except when the
sample analysis resulted in a non-detect.  If not enough sample volume exists for a
re-extraction the sample will be qualified with a ‘B’ with the flag 'compound found in
the associated blank. For South Carolina projects the results are flagged only if
there are analytes detected above the reporting limit in the method blank.

8.5 A laboratory control sample (LCS) containing all analytes to be reported, including
surrogates is extracted once per batch. Experimentally derived in-house control
limits are used. The LCS results are uploaded to the control chart program
automatically through Labworks. See SOP# QC016 for control chart generation. 
The control limits are reset annually.  Control limits used may be defined by a client’s
project QAPP.  The client’s limits override the in-house limits. For South Carolina
projects the control limits for the recovery of each analyte in the LCS must be 70% -
130%.  Each LCS is evaluated against the appropriate control limits and ME limits
before being accepted. The laboratory uses project-specific control limits, if available.
Otherwise, the laboratory’s own in-house control limits shall be used. The analyst can
find the control limits for a particular project by looking at the Labworks code.  The
control limits are listed there. 

8.51 For DoD projects, the recoveries for the analytes spiked in the LCS are
compared with the LCS control limits. If a recovery is less than the lower
control limit or greater than the upper control limit, that is an exceedence.
Note which analytes exceeded the control limits and make a comparison to
the list of project-specific analytes of concern. If a project-specific analyte of
concern exceeds its LCS-CLs, the LCS has failed. If the LCS recovery is
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outside the control limits, correct problem, then reprep and reanalyze the LCS
and all samples in the associated preparatory batch for failed analytes, if
sufficient sample is available. If reanalysis cannot be performed, data is
qualified and explained in the case narrative. Apply appropriate flags to
specific analyte(s) in all samples in the associated preparatory batch and
complete an NWR form according to SOP QC033.

8.52 Corrective Action for non DoD projects: If the % recovery of a specific
compound in the laboratory control spike is greater than the upper control limit
and there are no positive findings for that compound, no further action is
taken.  If there are positive findings for that compound reanalyze the spike
and all affected samples. If the % recovery of any compound fall below the
lower control limit, reanalyze the spike and all effected samples.  Client
specific requirements for the exceptions are listed on the APPL Analysis
Request Form (ARF).

8.6 A matrix spike and matrix spike duplicate are extracted with each batch provided
enough volume of sample is received.  The control limits used for the MS/MSD are
the same as the control limits for the LCS. RPD is ≤ 30% (between MS and MSD). If
an individual project has its own QAPP with client specific requirements different than
30% RSD, the client QAPP limits are used.  If the any criteria are exceeded, contact
the project manager who will contact the client as to additional measures to be taken.
For the specific analyte(s) in the parent sample, apply appropriate flags if acceptance
criteria are not met in the MS/MSD.

8.7 A surrogate compound is added to each sample and all QC samples prior to
extraction.  Experimentally derived in-house control limits are used. The surrogate
results are uploaded to the control chart program automatically through Labworks.
See SOP# QC016 for control chart generation.  The control limits are reset annually. 
Control limits used may be defined by a client’s individual project QAPP with client
specific control limits that are different than the in-house limits. The control limits for
the surrogates for a particular project are in the client’s Labworks code. The client’s
limits override the in house limits. If the surrogate recovers outside the control limits,
correct problem, then reprep and reanalyze all samples in the associated preparatory
batch for failed surrogates if sufficient sample material is available. If reanalysis
cannot be performed, data must be qualified and explained in the case narrative.
Apply appropriate flags to specific analyte(s) in all samples in the associated
preparatory batch and complete an NWR according to QC033.

8.8 The upper and lower control limits are established on 30 data points using control
charts and are established on ± 3 standard deviations from the mean. 

8.9 Corrective Action for non DoD samples: If the % recovery for the surrogates falls
outside of the control limits the project manager will contact the client to determine the
course of action. Appropriate flags will be applied to the samples if acceptance criteria
are not met.

8.10 Apply J flags to all results reported between the DL and the LOQ.

9.0 Equipment/Apparatus  
9.1 HPLC columns.  Columns: Statler: Acclaim E2 column, 150 x 3 mm, Waldorf:

ZORBAX Extend-C18 100 x 3.0 mm 1.8-micron with KrudKatcher Ultra HPLC In-line
filter 0.5µ depth filter x 0.004 in ID guard column.  For South Carolina projects the
column ZORBAX Extend-C18 will be used for the primary analysis and the Acclaim E2
for confirmation.
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9.2 Detectors: DAD detectors, Ultra Violet Detector (Agilent VWD): 254nm and 214nm,
Diode Array Detector (Agilent DAD or Agilent Infinity DAD): 190-960nm capabilities
(optimized for explosives at 254nm and 214nm.) 

9.3 Data system:  A computer system that allows continuous acquisition and storage on
machine-readable media of all signals obtained throughout the duration of the
chromatographic program

9.4 HPLC: Agilent 1290 or 1200 Series HPLC (or equivalent) with dual channel pumps
capable of delivering solvent at a constant flow.  A column heater is preferable for
keeping retention times consistent.

10.0 Reagents and Standards 
10.1 Reagent grade chemicals shall be used in all tests. Other grades may be used,

provided it is first ascertained that the reagent is of sufficiently high purity to permit
its use without lessening the accuracy of the determination.  All reagents used will
be traceable at all steps of the procedure. Reference standards must be calibrated
by a body that can provide ILAC-signatory (MRA) traceability. Reagent water is
defined as water in which an interferant is not observed at the method detection limit
of the compounds of interest.

10.2 Solvents: HPLC grade Acetonitrile and HPLC grade Methanol
10.3 Standards: The certified solutions must be accompanied by a certificate of analysis

that states balances used in the manufacture of this standard are calibrated with
weights traceable to NIST in compliance with ANSI/NCSL Z-540-1 and ISO 9001.
Standards formulated in house are prepared with balances that are calibrated with
weights traceable to NIST.   (See SOP HPL002).

10.4 One of the concentrations will be at the quantitation limit.  Refer to Table 1-2 for list of
quantitation limits.  This list may be superseded by client specific requirements.  The
analyst must refer to the analysis request form for the lab works code and look at the
detection limits listed on the appropriate form 1 to determine the quantitation limit
standard.

10.5 Second Source: The working calibration is verified once by the injection of a second
source standard.  This standard must be obtained from a vendor different from that of
the initial calibration standard. If the second source calibration response varies from
the predicted response by more than ±30%D (20% for DoD/8330B and 15% for
DoD/8330A), inspect the LC system to determine the cause and perform the
necessary maintenance before injecting a new calibration curve.  If the laboratory
control spike is obtained from a different vendor and is less than ±20%D from the
initial calibration (15%D for 8330A), it may be used to satisfy this requirement.

11.0 Calibration and Standardization 
11.1 Calibration Stock Standards: Commercially prepared stock standards can be used at

any concentration if they are certified by the manufacturer or by an independent
source.  Purchased stock standards can be acquired as individual standards or as
prepared mixes, depending on the analyte list requested by the client and the
separation characteristics of each analytical column. A prepared mix and four
individual standards at 1000ug/mL are purchased from AccuStandard and O2SI to
make up the analytes of interest.  The Quality Assurance Manager maintains copies
of the Certificates of Analysis, which are available for review.

11.2 The Calibration Stock Standard solutions are transferred into Teflon-sealed screw

capped bottles.  Store at <-10°C and protect from light.  Stock standards should be
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checked frequently for signs of degradation or evaporation, especially just prior to
preparing calibration standards from them. Stock standard solutions must be replaced
after one year, or sooner if comparison with check standards indicates a problem.

11.3 Prepare a primary dilution standard at 10µg/mL.  8330-Mix A at 10ug/mL is prepared
by taking 100uL each of M-8330-R (1000ug/mL) and 1,2-Dinitrobenzene (1000ug/mL)
and diluting to 10mL final volume with 1:1 Acetonitrile/Methanol.  8330-Mix B at 10
ug/mL is prepared by taking 100uL each of 3,5-Dinitroaniline (1000ug/mL), PETN
(1000ug/mL) and Nitroglycerin (1000ug/mL) and diluting to 10mL final volume with 1:1
Acetonitrile/Methanol. Primary dilution standards must be replaced after 6 months, or
sooner if comparison with check standards indicates a problem.

11.4 On the day of initial calibration, freshly prepare calibration standards at a minimum of
five increasing concentration levels for each analyte by diluting the primary dilution
standard in a 1:1:6 ratio (v/v) Acetonitrile:Methanol:Millipore DI water.  For Waldorf,
prepare a working calibration standard of 1.0ug/mL, add 100uL each of 8330 Mix A
(10ug/ml) and 8330 Mix B (10ug/mL) to 750uL of Millipore water plus 50uL of 1:1
Acetonitrile/methanol for a final volume of 1 mL For Statler, prepare two separate
working calibration standards at 1.0ug/mL each by adding 100uL of 8330 Mix A
(10ug/ml) or 8330 Mix B (10ug/mL) to 750uL of Millipore water plus 150uL of 1:1
Acetonitrile/methanol for a final volume of 1 mL. Statler requires two separate mixes
for retention time separation on the E2 column.  Waldorf requires one mix only, due to
complete separation of all analytes on the C18 column.  The low point in the curve
should be at or below the reporting limit, and the calibration points should define the
working range of the detector. 

11.5 If using the ZORBAX Extend C18 column or the ACCLAIM E2, prepare standards and
samples in a 6:1:1 v/v ratio of water:methanol:acetonitrile (3 parts Millipore water, 1
part 1:1 Methanol:Acetonitrile mix).

11.6 The second source is prepared fresh on the day of injection, at a concentration of
1ug/mL and analyzed immediately following the ICAL. 

11.7 Continuing calibration verifications (CCV) are prepared from the Calibration Stock at a
mid-level concentration in the calibration curve and analyzed according to EPA
Method 8330 or the client-specific intervals.  CCVs should be prepared as needed
and replaced when comparison with the ICAL indicates a problem (ie: %D > 20% or
>15% for DoD/8330A projects). Analyze each calibration standard according to
section 7.0.

11.8 Surrogate standards: The analyst should monitor the performance of the extraction,
cleanup (if necessary), and analytical system and the effectiveness of the method in
dealing with each sample matrix by spiking each sample, standard, and reagent water
blank with 1,2-Dinitrobenzene.

11.9 HPLC MOBILE PHASE: Waldorf: Prepare a 27:73 mixture of methanol / DI water for
the mobile phase, or if binary pumps are used the mixture can be mixed mechanically
within the HPLC.  Statler: Prepare a 48:52 mixture of methanol / DI water. The ratio of
Methanol / DI water can be adjusted in order to create greater separation between
analytes of interest.  However, the ratio of Methanol/DI water may not be changed
after the initial calibration has been generated without requiring recalibration of the
instrument. For PGDN, the mobile phase ratio is 55% water : 45% Acetonitrile.

12.0 Procedure 
12.1 Sample preparation – See the following APPL SOPs for the extraction procedures:

Water: MWE3535 Solid Phase extraction of waters (Method 3535)
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Soil: MSE018MIS – Mechanical grinding and orbital shaker extraction of soils
with Incremental Sampling (IS).
MSE018 – extraction of soils

12.2 Columns and Flow Rates:
For the instrument Waldorf: Use the ZORBAX Extend C18 with the following
parameters: gradient elution using methanol/water (27:73)(v/v) at approximately
1.0 mL/min flow rate and 41°C.

For the instrument Statler: Use the Acclaim E2 column with the following
parameters: gradient elution using methanol/water (48:52)(v/v) at approximately
0.5 mL/min flow rate and 30°C.

12.3 HPLC conditions:
Injection volume = 40µL (volume must be held consistent for calibration and
sample runs).
Flow = approximately 0.2 – 1.0 mL/minute (depending on the column system in
use)
Run time = approximately 25 - 90 minutes (depending on the analyte list and the
column being used) 
Column temperature = 30-50°C (temperature must be held consistent for
calibration and sample runs).

For PGDN analysis, use the following parameters:
Injection volume = 40-100µL
Flow = 0.73 mL/minute
Run time = 9 minutes
Column temperature = 30°C

12.4 Calibration and sample analysis:
12.3.1 Establish operating parameters by injecting calibration standards and

establishing the sensitivity limit of the detectors and the linear range of the
analytical system for each compound. The analysis scheme utilized consists of a
calibration curve of a minimum of five data points, a system blank, and then a
series of QA/QC, blanks, and sample injections. The injection sequence must
allow for an end bracket calibration consisting of standard injections at the mid
concentration level of the initial data sequence injections.

12.3.2 The linearity of the curve may be determined by using either Average
Calibration Factors technique or Linear Regression.  If Average Calibration

Factors are used, the average %RSD for all the target analytes must be ≤20%
RSD.  If Linear Regression is used, the correlation coefficient must be greater
than 0.99 (0.95 for DoD/8330A).

12.3.3 A variety of potential factors may be in play that effects the overall calibration.
Minimums of five points are to be used for quantitative analysis.  It may be
necessary to eliminate higher or lower data points, or a point off each end.  No
mid level points may be eliminated from the calibration curve, unless the entire
injection for a particular calibration point is eliminated due to obvious
instrument injection errors.
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12.3.4 Before using any cleanup procedure, the analyst should process a series of
calibration standards through the procedure to confirm elution patterns and the
absence of interferences from the reagents.

12.3.5 Using the external calibration procedure, determine the identity and quantity of
each component peak in the sample chromatogram, which corresponds to the
compounds used for calibration purposes.

12.3.6 The second source must meet ≤30%D (<20%D for DoD/8330B or <15% for
DoD/8330A projects) for the RF compared to the average RF from the ICAL for
all analytes. If second source does not meet acceptance criteria, the curve
and/or second source should be re-prepared and re-analyzed before sample
analysis may proceed.

12.3.7 The continuing calibrations must meet ≤20%D (<15% for DoD/8330A projects)
for the RF compared to the average calibration factor from the ICAL for all
analytes. If a CCV does not meet acceptance criteria, then samples before and
after the failing CCV will be re-analyzed, unless client QAPP indicates an
alternate corrective action. For DoD QSM 5.0 clients: If the continuing calibration
verification does not meet the requirements, recalibrate, and reanalyze all
affected samples since the last acceptable CCV; or immediately analyze two
additional consecutive CCVs.  If both pass, samples may be reported without
reanalysis.  If either fails, take corrective action(s) and re-calibrate; then
reanalyze all affected samples since the last acceptable CCV.

12.3.8 If the peak area or height (depending on calibration method employed) exceeds
the linear range of the system, dilute the extract and reanalyze.

12.3.9 Samples may be screened for J-values between the MDL and the PQL, if
requested by the client.  J-values are estimated values, since they are below
the lowest point in the calibration curve.

12.3.10 Tentative identification of an analyte occurs when a sample peak falls within the
daily retention time window on the primary column.  A dissimilar secondary
column will be used to confirm all positive measurements observed on the
primary column, in which the concentrations are greater than the established DL
(or MDL). Chromatographic separation of all analytes of interest on each column
is desired.  In the event that separation is not possible, then separation of
coeluting target analytes is necessary on the confirmation column. If samples
indicate a peak within the RT window of co-eluting target analyte peaks, then the
samples will be run on the confirmation column with the analytes resolved.

12.3.11 The second column will meet all the calibration and second source requirements
for analytes of interest as outlined in the calibration section of this SOP. For
compounds positively identified and confirmed by a second column, determine
the %RPD of the concentrations between the two columns.

RPD = (R1 - R2)  /  [(R1 + R2)/2] X 100

Where:
R1 = result on the primary column
R2 = result on the secondary column

12.3.12 If the %RPD is greater than 40%, then report the analyte with a Y-flag. (For
specific DoD projects, a J-flag may be required rather than a Y-flag.)  Check with
the project manager for the flagging conventions required by a particular project.
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Co-eluting sample matrix peaks or co-eluting non-target analytes may interfere
with confirmation of a positive finding. If one result is significantly higher (e.g.,
>40%), check the chromatograms to see if an obviously overlapping peak is
causing an erroneously high result.  If no overlapping peaks are noted, examine
the baseline parameters established by the instrument data system during peak
integration.  Typically the higher of the two values should be reported. For cases
in which the higher value may be attributed to co-eluting interferences (such as a
“shoulder” on another sample peak or co-elution with a known target analyte or
its breakdown product), then the lower of the Y-values may be reported, as
determined by the analyst’s professional judgement. If the calculated RPD is
<40% and all the QC requirements are met for that analyte on both columns, the
result reported is left to the analysts professional judgement.  For DoD projects
the results from primary analysis is reported.  Check with the project manager to
verify this project requirement with the client.

12.3.13 If the client requires confirmation by LC/MS, then refer to SOP HPL8321A.Refer
to EPA method 8000B for establishing daily retention time windows and
identification criteria.  For Arizona projects refer to EPA method 8000C

4
 for

establishing daily retention time windows and identification criteria.

13.0 Data Analysis and Calculations 
13.1 Practical Quantitation Limits are calculated as follows:

 PQL = (C)(E) x DF4

 Where: C = Low Calib Point (µg/mL)
 E = extraction ratio (5mL/0.5L water) or (20mL/10.00g Soil)
 DF4 = the dilution into water required before LC injection

13.2 To manually check the data system, calculate calibration factors and percent RSD for
each analyte of interest as follows:

 Calibration Factor =        Peak Height         
 Mass injected (in nanograms)

 

The percent RSD is calculated as follows:

 %RSD = (SD)(100%)/(RFX1))

 Where:
 SD = Standard deviation of analyte
 RFx1  = Mean of the initial RF for an analyte.

13.3 To manually check the sample results calculate as follows:

Sample result (ug/L for water or ug/Kg for soil)    =    (peak height)(E)(DF4)
(R1)(Injection volume)

E = extraction ratio (2mL/0.5L water) or (20mL/10.00g soil)
R1 = average calibration factor
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13.4 The acceptance criteria for the ICAL %RSD is 15% (20% for DoD/8330A) if average
calibration factors are used or 0.99 linear coefficient (0.995 for DoD projects) if linear
regression is used to quantitate the curve.

13.5 The working calibration factor must be verified on each working day by the injection of the
8330 standard analytes at the midpoint concentration.  The frequency of verification is every
10 field sample injections.  If the response for any analyte varies from the predicted response
by more than ±20%, a new calibration curve must be prepared for that analyte.

 Percent Difference = R1 – R2  x100

 R1

 Where:

 R1  = Average calibration factor from first analysis
 R2  = Calibration factor from continuing analysis
 SD = Standard deviation of the average RRF for a compound

13.6 For second column confirmation verification determine the relative percent difference
between the calculated concentrations of each analyte reported on the column.

 %RPD =     [A – B  ] * 100
 (A + B) / 2

 Where:
 A = Concentration observed in original sample (primary column)
 B = Concentration observed in duplicate sample (secondary column)

 Check to be sure there are no errors in calculations, spike solutions and surrogate
solutions.  Also, check instrument performance.

 Recalculate the data and/or reanalyze the samples since the last successful CCV, if any
of the above check reveal a problem.

13.7 See SOP# DOC014 for formulas and calculations used to obtain and utilize the
calibration curves.

13.8 Manual Integrations:
 A copy of the chromatogram before manual integration and after manual integration of

the peak is printed and placed behind the quant report. The pictures clearly indicate the
beginning and ending of the peak integration. These two pictures will have the initials
and date of the analyst performing the integrations.  The chromatogram will be flagged
with a colored tab indicating to the reviewer that a manual integration has been
performed.  The manual integration is reviewed by a Section Supervisor, the Technical
Director, the Laboratory Director or the President (the reviewer).  If the manual
integration is acceptable the reviewer will initial both the before and after chromatogram.
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13.9 See SOP # QC044 for further instructions.

 MI1) Integration does not follow baseline

 MI2) Non-target peak interference

 MI3) To split a peak that was integrated as one peak by the computer.

 MI4) To integrate a split peak

 MI5) The whole peak or part of the peak was not integrated.

 MI6) Computer integrated wrong peak

 MI7) Other – (See case narrative)

14.0 Data Assessment and Acceptance Criteria for QC 
14.1 The analyst completing the work first reviews data.  The initial calibration curve is

reviewed, the continuing calibration %D is reviewed and the spike recovery and
precision is reviewed.  If at any point the review shows an out of control situation,
complete an NWR form. See SOP QC033. The section manager is notified verbally
and the problem is investigated.  The correction may be one of several points
considered; standard preparation, improper injection size, extraction technique, etc.
The problem is potentially solved and reanalysis or re-extraction/reanalysis is
performed if possible.  If reanalysis is not possible, flag the reported data accordingly.
 All pertinent information on the NWR is included in the case narrative.  These points
are documented on the Multilevel Quality Control Sign-Off worksheet.

14.2 The second level of review is either by a peer in the same section, the section
manager, or someone designated by the QAU.  The Multilevel Quality Control Sign
Off worksheet is signed off by the review person.  The MQCS sheets are filed with the
data package.

14.3 When QC parameters are exceeded, the following takes place: When the matrix
spike criteria are exceeded, contact the project manager who will contact the client as
to additional measures to be taken. For the specific analyte(s) in the parent sample,
apply appropriate flags if acceptance criteria are not met If the MS/MSD.  When the
LCS is outside of limits see section 8.5 above.

15.0 Corrective Actions and Contingencies for Out of Control Data or Unacceptable Data 
15.1 The quality control set consists of a method blank, laboratory control spike (LCS), and

a matrix spike/matrix spike duplicate for each batch of 20 field samples or less.  For
USACE a LCS and LCSD must be performed.  The surrogate compounds are added
to all samples and QC prior to extraction.

15.2 Spike QC limits: The upper and lower control limits are established on 30 data points
using control charts and are established on ± 3 standard deviations from the mean.
(See SOP# QC016 for control chart generation.)

15.3 Corrective Action: If the % recovery of a specific compound in the laboratory control
spike is greater than the upper control limit and there are no positive findings for that
compound, no further action is taken.  If there are positive findings for that compound
reanalyze the spike and all effected samples or flag the results with a ‘J’.  If the %
recovery of any compound fall below the lower control limit, reanalyze the spike and
all effected samples.  Client specific requirements for the exceptions are listed on the
APPL Analysis Request Form (ARF).
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15.4 For DoD projects, the client will decide whether or not a PE LCS is required for the
project.  The PE sample manufacturers control limits must be met (or in-house
generated control limits using 20-30 points).  If acceptance criteria are not met, then
the client will decide whether or not to re-extract the batch.  Samples will be J-flagged
for failing analytes.

15.5 Surrogate limits: 1,2-Dinitrobenzene was chosen as the surrogate.  If the surrogate
recovery falls outside acceptance criteria for a sample, the sample should be re-
extracted and re-analyzed, unless client QAPP indicates an alternate corrective
action.  The upper and lower control limits are established on 30 data points using
control charts and are established on ± 3 standard deviations from the mean. 

15.6 Corrective Action: If the % recovery falls outside of the control limits the project
manager will contact the client to determine the course of action.  If the client is
unavailable, professional judgement should be used to determine if the sample would
be reanalyzed or reported.

15.7 MS/MSD: The control limits established above in section 9.2 are also used for the
upper and lower control limits for the MS/MSD.   Acceptance limits between MS and

MSD - Waters ≤ 20% RPD, Soils ≤ 30% RPD.
15.8 Corrective Action: Examine the project specific DQOs and contact the project

manager who will in turn contact the client.  Flag the parent sample with a “J” for
failed analytes.  Client specific requirements for the exceptions are listed on the APPL
Analysis Request Form (ARF).

15.9 Triplicates:  For DoD projects, a sample triplicate must be performed by the
laboratory.  The acceptance criteria for responses above the RL is 20%RPD.  For
triplicates that fall outside acceptance criteria with responses below the RL, the client
will decide if re-extraction is necessary.  For responses above the RL, re-extraction is
necessary.

15.10 Blanks: Acceptance criteria: All target analytes in the method blank must be < RL. 

Acceptance criteria for DoD clients: No analytes detected at ≥ ½ RL.
15.11 Corrective Action: If there is a detection above the quantitation limit (or > ½ LOQ

for DoD) in the method blank the entire batch associated with the blank will be re-
extracted and reanalyzed except when the sample analysis resulted in a non-detect. 
If not enough sample volume exists for a re-extraction the sample will be qualified
with a ‘B’ with the flag 'compound found in the associated blank.

15.12 When analyzing MIS soil samples for DoD projects requiring a grinder blank
between each sample, a composite of those grinder soil blanks from each analytical
batch is screened for contaminants above ½ the RL.  If the composite exhibits a
response above ½ the RL, then the individual grinder soil blanks from the batch must
be analyzed in order to isolate the sample that caused the contamination.  The
sample is then reported with a B-flag for the contaminant analyte, and all individual
grinder blanks should be reported.

15.13 Instrument calibration: Requirements for calibration are listed in the calibration
section of this SOP.

15.14 Corrective action: If the initial calibration curve does not meet the requirements, the
standards will be reformulated and reanalyzed.  If the continuing calibration
verification does not meet the requirements a new CCV is prepared and analyzed.

15.15 Method Detection Limits: Establish the LOD, LOQ and MDL according to SOP#
QC018.

15.16 PE samples will be analyzed quarterly along with the LOD, LOQ checks, in order
to meet the DoD PE-LCS requirements.
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15.17 Corrective action: Errors, deficiencies, deviations, or laboratory events or data that
fall outside of established acceptance criteria will be investigated.  In some instances,
corrective action may be needed to resolve the problem and restore proper
functioning to the analytical system.  The investigation of the problem and any
subsequent corrective action taken is documented on a Nonconformance Work
Report (NWR).

16.0 Method deviations 
This SOP was compared to EPA Method 8330B and EPA Method 8330A.  There are no
deviations from the method.

17.0 Pollution Prevention 
It is the laboratory’s responsibility to comply with all federal, state, and local regulations
governing waste management, particularly the hazardous waste identification rules and land
disposal restrictions. The laboratory has the responsibility to protect the environment by
minimizing and controlling all releases from fume hoods and bench operations.

18.0 Waste Management  
It is the laboratory’s responsibility to comply with all federal, state, and local regulations
governing waste management, particularly the hazardous waste identification rules and land
disposal restrictions. The laboratory has the responsibility to protect the environment by
minimizing and controlling all releases from fume hoods and bench operations.

19.0 Method Performance  
19.1 Continuing method performance is monitored by analysis of LCS samples with each

batch and control charting the results as per SOP# QC016.
19.2 Method detection limit (MDL) studies are run to ensure the performance of the

instrumentation is able to satisfy data quality objectives of the client by reaching the
reporting limits necessary. MDL studies are extracted with the sample volumes and
final extract volumes per client project requirements.  An MDL study is performed
for each matrix, each initial sample volume amount and per instrument after major
instrument changes take place, such as a column change and is performed in
accordance with SOP# QC018.

19.3 The method is not performed by any analyst until a Demonstration of Capability
(DOC) is completed.  Every analyst who performs this method has demonstrated
acceptable accuracy and precision by passing a Demonstration of Capability study.
(See section  8.1)

20.0 Equipment/Instrument Maintenance and Troubleshooting  
20.1 HPLC Maintenance
20.2 The HPLC instruments should be maintained by keeping the solvent reservoirs filled.
20.3 The solvent reservoir filter frit should be changed periodically if the chromatography

indicates a significant reduction in response.
20.4 The six-port sample delivery valve seal may need to be replaced periodically if the

chromatography indicates a significant shift in retention times.  Leaks may be
detected by physically noticing the mobile phase leaking from the valve.

20.5 Parts replacement for the HP 1090 LC may be purchased through Alpha Omega
Technologies (phone # 1-800-842-5742).
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20.6 Parts replacement or technical support for the Agilent 1100 LC may be obtained
through Agilent Technologies (phone # 1-800-227-9770).

20.7 Because of the level of expertise of the LC-MS personnel (over 20 years experience
with the instrumentation), subtle changes in chromatography and detector quality are
noted on a daily basis; therefore MS maintenance and trouble-shooting may be
performed as situations arise where chromatography indicates a problem. Warning
flags indicating a decrease in data quality include: a decreased detector response,
elevated baseline or calibration inconsistencies.

20.8 Maintenance performed on the instruments by APPL, Inc. personnel or service
technicians will be documented in the instrument maintenance logbooks in
accordance with SOP # DOC002.

21.0 Computer hardware and software  
21.1 EnviroQuant G1701EA Rev E.02.00 Copyright © Hewlett-Packard.

22.0 References 
22.1 EPA Method 8330B, Revision 1, Oct 2006 “Nitroaromatics, Nitramines and Nitrate

Esters by HPLC”
22.2 DoD Quality Systems Manual for Environmental Laboratories, Version 5.0 July 2013
22.3 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA Method

8000B, Revision 2, December 1996
22.4 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA Method

8000C, Revision 3, March 2003
22.5 EPA Method 8330A, Revision 1, February 2007 “Nitroaromatics, Nitramines and

Nitrate Esters by HPLC”
22.6 ISO/IEC 17025:2005(E)

23.0 Any tables, diagrams, flowcharts, validation data 

Table 1: Generic PQLs for Waters and Soils
Table 2: Specific Low Level Soil and Water PQLs
Table 3: DoD QSM, version 5.0, Table 3

Section Manager Name:                      Paula Young                            

Section Manager Signature:                                                                Date: 1/16/15

QAU Director Name:                         Frances Lediaev                      

QAU Director Signature:                                                                      Date: 1/16/15
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Table 1
Generic PQLs for Waters and Soils

Soil mg/Kg Water ug/L
HMX 0.5 0.5

RDX 0.5 0.5

1,3,5-Trinitrobenzene 0.5 0.5

1,3-Dinitrobenzene 0.5 0.5

Tetryl 0.5 0.5

Nitrobenzene 0.5 0.5

2,4,6-Trinitrotoluene 0.5 0.5

4-Amino-2,6-dinitrotoluene 0.5 0.5

2-Amino-4,6-dinitrotoluene 0.5 0.5

2,4-Dinitrotoluene 0.5 0.5

2,6-Dinitrotoluene 0.5 0.5

2-Nitrotoluene 0.5 0.5

3-Nitrotoluene 0.5 0.5

4-Nitrotoluene 0.5 0.5

Nitroglycerin 0.5 0.5

PETN 5.0 5.0

Nitroguanadine 0.5 0.5

MNX 0.5 0.5

3,5-DNA 0.5 0.5

PGDN 0.25 0.25
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 Table 2
Specific Low Level Soil and Water PQLs

Soil mg/Kg Water ug/L
HMX 0.5 1.0

RDX 0.5 0.5

1,3,5-Trinitrobenzene 0.09 1.0

1,3-Dinitrobenzene 0.4 0.5

Tetryl 0.5 1.0

Nitrobenzene 0.5 1.0

2,4,6-Trinitrotoluene 0.3 0.5

4-Amino-2,6-dinitrotoluene 0.5 1.0

2-Amino-4,6-dinitrotoluene 0.5 1.0

2,4-Dinitrotoluene 0.07 0.5

2,6-Dinitrotoluene 0.04 0.5

2-Nitrotoluene 0.5 0.5

3-Nitrotoluene 0.5 1.0

4-Nitrotoluene 0.5 0.5

Nitroglycerin 0.5 1.0

PETN 2.5 6.0
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Table 3
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Table 3, continued
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Table 3, continued
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Table 3, continued
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Table 3, continued
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Table 3, continued
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Table 3, continued
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PERRY JOHNSON LABORATORY 

ACCREDITATION, INC. 

Certificate of Accreditation 

Perry Johnson Laboratory Accreditation, Inc. has assessed the Laboratory of: 

APPL, Inc. 
908 N. Temperance Avenue, Clovis, CA 93611 

 (Hereinafter called the Organization) and hereby declares that Organization has met the requirements of 

ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration 

Laboratories” and the DoD Quality Systems Manual for Environmental Laboratories Version 5.0  

July 2013 and is accredited is accordance with the:  

 

 

United States Department of Defense 
Environmental Laboratory Accreditation Program  

(DoD-ELAP) 

This accreditation demonstrates technical competence for the defined scope: 

Environmental Testing 
(As detailed in the supplement) 

Accreditation claims for such testing and/or calibration services shall only be made from addresses referenced within this 

certificate. This Accreditation is granted subject to the system rules governing the Accreditation referred to above, and the 

Organization hereby covenants with the Accreditation body’s duty to observe and comply with the said rules. 

  Initial Accreditation Date:               Issue Date:                       Revision Date: 

                                                                      May 13, 2013             November 28, 2013              January 16, 2015 

         Expiration Date:                   Accreditation No.:                 Certificate No.:  

                     November 27, 2015                            74807                              L13-238-R2          

 

 

The validity of this certificate is maintained through ongoing assessments based  

on a continuous accreditation cycle.  The validity of this certificate should be  

confirmed through the PJLA website: www.pjlabs.com  

 

For PJLA: 

 

Tracy Szerszen 

President/Operations Manager 

Perry Johnson Laboratory 

Accreditation, Inc. (PJLA) 

755 W. Big Beaver, Suite 1325 

Troy, Michigan  48084 



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

APPL, Inc. 
908 N. Temperance Avenue, Clovis, CA 93611 

Diane Anderson   Phone: 559-275-2175 

Accreditation is granted to the facility to perform the following testing: 

Issue 11/2013 This supplement is in conjunction with certificate #L13-238-R2 Page 2 of 17 

 

Matrix Standard/ 

Method 

Technology Analyte 

Aqueous EPA 218.6 Ion Chromatography (IC) Chromium VI 

Aqueous EPA 245.1 AAS Mercury 

Aqueous EPA 7470A AAS Mercury 

Aqueous EPA 8011 GC/ECD 1,2,3-Trichloropropane 

Aqueous EPA 8011 GC/ECD 1,2-Dibromo-3-chloropropane (DBCP) 

Aqueous EPA 8011 GC/ECD 
1,2-Dibromomethane  

(EDB, Ethylene dibromide) 

Aqueous EPA 9060A Nondispersive Infrared Detector (NDIR) Dissolved Organic Carbon 

Aqueous EPA 9060A Nondispersive Infrared Detector (NDIR) Total Organic Carbon 

Aqueous RSK-175 GC/FIC Ethane 

Aqueous RSK-175 GC/FIC Ethene 

Aqueous RSK-175 GC/FIC Methane 

Aqueous SM 2320B Titrimetric Bicarbonate 

Aqueous SM 2320B Titrimetric Carbonate 

Aqueous SM 2320B Titrimetric Hydroxide 

Aqueous SM 2320B Titrimetric Total Alkalinity (CaCO3) 

Aqueous SM 2510B EC Meter Specific conductance, Conductivity (25C) 

Aqueous SM 2540C Gravimetric Total Dissolved Solids (TDS) 

Aqueous SM 2540D Gravimetric Non-Filterable Residue (TSS) 

Aqueous SM 4500-S2 F Titrimetric Sulfide 

Aqueous SM 5310B Nondispersive Infrared Detector (NDIR) Dissolved Organic Carbon 

Aqueous SM 5310B Nondispersive Infrared Detector (NDIR) Total Organic Carbon 

Aqueous SM 5520B Gravimetric Oil & Grease 

Aqueous SM 5520-BF Gravimetric TRPH (Gravimetric) 

Aqueous SM 5540C UV/Vis MBAS 

Aqueous SM3500-Fe Bc Spectrophotometric Ferrous Iron 

Aqueous SM4500-S2 F Spectrophotometric Sulfide 

Aqueous SM5310B Total Organic Carbon Analyzer Dissolved Organic Carbon 

Aqueous SM5310B Total Organic Carbon Analyzer Total Organic Carbon 

Aqueous  EPA 160.1 Gravimetric Total Dissolved Solids (TDS) 

Aqueous  EPA 1664A Gravimetric n-Hexane Extractable Material (O&G) 

Aqueous  EPA 1664A Gravimetric TPH (SGT-HEM) 
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Accreditation is granted to the facility to perform the following testing: 
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Matrix Standard/Method Technology Analyte 

Solids AK103 GC/FID Residuall Range Organics, C25-C36 

Solids EPA 1030 Manual Ignitability 

Solids EPA 7471A,B AAS Mercury 

Solids EPA 8015B,C,D GC/FID RRO (Residual Range Organics 

Solids EPA 9045C,D Ion Selective Electrode pH/Corrosivity 

Solids WALKLEY-BLACK Titration Total Organic Carbon (TOC) 

Aqueous/Solids AK101 GC-FID Gasoline Range Organics, C6-C10 

Aqueous/Solids AK102 GC-FID Diesel Range Organics, C10-C25 

Aqueous/Solids EPA 1668A High Res. GC/MS 
2,2',3,4,4',5,5'-Heptachlorobiphenyl 

 (PCB 180) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,2',3,4,4',5'-Hexachlorobiphenyl (PCB 138) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,2',4,4',5,5'-Hexachlorobiphenyl (PCB 153) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,2',4,5,5'-Pentachlorobiphenyl (PCB 101) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,2',5,5'-Tetrachlorobiphenyl (PCB 52) 

Aqueous/Solids EPA 1668A High Res. GC/MS 
2,3,3',4,4',5,5'-Heptachlorobiphenyl  

(PCB 189) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,3,3',4,4',5-Hexachlorobiphenyl (PCB 156) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,3,3',4,4',5'-Hexachlorobiphenyl (PCB 157) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,3,3',4,4'-Pentachlorobiphenyl (PCB 105) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,3',4,4',5,5'-Hexachlorobiphenyl (PCB 167) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,3,4,4',5-Pentachlorobiphenyl (PCB 114) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,3',4,4',5-Pentachlorobiphenyl (PCB 118) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,3',4,4',5'-Pentachlorobiphenyl (PCB 123) 

Aqueous/Solids EPA 1668A High Res. GC/MS 2,4,4'-Trichlorobiphenyl (PCB 28) 

Aqueous/Solids EPA 1668A High Res. GC/MS 3,3',4,4',5,5'-Hexachlorobiphenyl (PCB 169) 

Aqueous/Solids EPA 1668A High Res. GC/MS 3,3',4,4',5-Pentachlorobiphenyl (PCB 126) 

Aqueous/Solids EPA 1668A High Res. GC/MS 3,3',4,4'-Tetrachlorobiphenyl (PCB 77) 

Aqueous/Solids EPA 1668A High Res. GC/MS 3,4,4',5-Tetrachlorobiphenyl (PCB 81) 

Aqueous/Solids EPA 1668A High Res. GC/MS PCB (129)+(138)+(163) 

Aqueous/Solids EPA 1668A High Res. GC/MS PCB (153)+(168) 

Aqueous/Solids EPA 1668A High Res. GC/MS PCB (156)+(157) 

Aqueous/Solids EPA 1668A High Res. GC/MS PCB (180)+(193) 

Aqueous/Solids EPA 1668A High Res. GC/MS PCB (20)+(28) 

Aqueous/Solids EPA 1668A High Res. GC/MS PCB (90)+(101)+(113) 

Aqueous/Solids EPA 1668A High Res. GC/MS PCBs, total 

Aqueous/Solids EPA 300.0 Ion Chromatography (IC) Bromide 

Aqueous/Solids EPA 300.0 Ion Chromatography (IC) Chloride 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solids EPA 300.0 Ion Chromatography (IC) Fluoride 

Aqueous/Solids EPA 300.0 Ion Chromatography (IC) Nitrate as N (NO3- as N) 

Aqueous/Solids EPA 300.0 Ion Chromatography (IC) Nitrite + Nitrate as N 

Aqueous/Solids EPA 300.0 Ion Chromatography (IC) Nitrite as N 

Aqueous/Solids EPA 300.0 Ion Chromatography (IC) Orthophosphate as P 

Aqueous/Solids EPA 300.0 Ion Chromatography (IC) Sulfate (SO4) 

Aqueous/Solids EPA 350.1 Flow Injection Analysis (FIA)  Ammonia as N 

Aqueous/Solids EPA 351.2 Flow Injection Analysis (FIA)  Total Kheldahl Nitrogen 

Aqueous/Solids EPA 353.2 Flow Injection Analysis (FIA)  Nitrate as N (NO3 as N) 

Aqueous/Solids EPA 353.2 Flow Injection Analysis (FIA)  Nitriate + Nitrate as N 

Aqueous/Solids EPA 353.2 Flow Injection Analysis (FIA)  Nitrite as N 

Aqueous/Solids EPA 6010B,C ICP-OES Aluminum 

Aqueous/Solids EPA 6010B,C ICP-OES Antimony 

Aqueous/Solids EPA 6010B,C ICP-OES Antimony 

Aqueous/Solids EPA 6010B,C ICP-OES Arsenic 

Aqueous/Solids EPA 6010B,C ICP-OES Arsenic 

Aqueous/Solids EPA 6010B,C ICP-OES Barium 

Aqueous/Solids EPA 6010B,C ICP-OES Beryllium 

Aqueous/Solids EPA 6010B,C ICP-OES Boron 

Aqueous/Solids EPA 6010B,C ICP-OES Cadmium 

Aqueous/Solids EPA 6010B,C ICP-OES Calcium 

Aqueous/Solids EPA 6010B,C ICP-OES Chromium 

Aqueous/Solids EPA 6010B,C ICP-OES Cobalt 

Aqueous/Solids EPA 6010B,C ICP-OES Copper 

Aqueous/Solids EPA 6010B,C ICP-OES Iron 

Aqueous/Solids EPA 6010B,C ICP-OES Lead 

Aqueous/Solids EPA 6010B,C ICP-OES Magnesium 

Aqueous/Solids EPA 6010B,C ICP-OES Manganese 

Aqueous/Solids EPA 6010B,C ICP-OES Molybdenum 

Aqueous/Solids EPA 6010B,C ICP-OES Nickel 

Aqueous/Solids EPA 6010B,C ICP-OES Potassium 

Aqueous/Solids EPA 6010B,C ICP-OES Selenium 

Aqueous/Solids EPA 6010B,C ICP-OES Silver 

Aqueous/Solids EPA 6010B,C ICP-OES Sodium 

Aqueous/Solids EPA 6010B,C ICP-OES Strontium 
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Aqueous/Solids EPA 6010B,C ICP-OES Thallium 

Aqueous/Solids EPA 6010B,C ICP-OES Tin 

Aqueous/Solids EPA 6010B,C ICP-OES Titanium 

Aqueous/Solids EPA 6010B,C ICP-OES Total Phosphorus 

Aqueous/Solids EPA 6010B,C ICP-OES Vanadium 

Aqueous/Solids EPA 6010B,C ICP-OES Zinc 

Aqueous/Solids EPA 6020A ICP-MS Aluminum 

Aqueous/Solids EPA 6020A ICP-MS Antimony 

Aqueous/Solids EPA 6020A ICP-MS Arsenic 

Aqueous/Solids EPA 6020A ICP-MS Barium 

Aqueous/Solids EPA 6020A ICP-MS Beryllium 

Aqueous/Solids EPA 6020A ICP-MS Boron 

Aqueous/Solids EPA 6020A ICP-MS Cadmium 

Aqueous/Solids EPA 6020A ICP-MS Calcium 

Aqueous/Solids EPA 6020A ICP-MS Chromium 

Aqueous/Solids EPA 6020A ICP-MS Cobalt 

Aqueous/Solids EPA 6020A ICP-MS Copper 

Aqueous/Solids EPA 6020A ICP-MS Iron 

Aqueous/Solids EPA 6020A ICP-MS Lead 

Aqueous/Solids EPA 6020A ICP-MS Magnesium 

Aqueous/Solids EPA 6020A ICP-MS Manganese 

Aqueous/Solids EPA 6020A ICP-MS Molybdenum 

Aqueous/Solids EPA 6020A ICP-MS Nickel 

Aqueous/Solids EPA 6020A ICP-MS Potassium 

Aqueous/Solids EPA 6020A ICP-MS Selenium 

Aqueous/Solids EPA 6020A ICP-MS Silver 

Aqueous/Solids EPA 6020A ICP-MS Sodium 

Aqueous/Solids EPA 6020A ICP-MS Strontium 

Aqueous/Solids EPA 6020A ICP-MS Thallium 

Aqueous/Solids EPA 6020A ICP-MS Tin 

Aqueous/Solids EPA 6020A ICP-MS Titanium 

Aqueous/Solids EPA 6020A ICP-MS Vanadium 

Aqueous/Solids EPA 6020A ICP-MS Zinc 

Aqueous/Solids EPA 6850 HPLC/Electrospray Ionization/MS Perchlorate 

Aqueous/Solids EPA 7196A UV/Vis Chromium VI 
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Aqueous/Solids EPA 8015B,C,D GC/FID Diesel Range Organics 

Aqueous/Solids EPA 8015B,C,D GC/FID Gasoline Range Organics 

Aqueous/Solids EPA 8015B,C,D GC/FID Total Purgeable Hydrocarbons 

Aqueous/Solids EPA 8081A,B GC/NPD 4,4'-DDD 

Aqueous/Solids EPA 8081A,B GC/ECD 4,4'-DDE 

Aqueous/Solids EPA 8081A,B GC/ECD 4,4'-DDT 

Aqueous/Solids EPA 8081A,B GC/ECD 4.4'-Methoxychlor 

Aqueous/Solids EPA 8081A,B GC/ECD a-BHC 

Aqueous/Solids EPA 8081A,B GC/ECD a-Chlordane 

Aqueous/Solids EPA 8081A,B GC/ECD Aldrin 

Aqueous/Solids EPA 8081A,B GC/ECD b-BHC 

Aqueous/Solids EPA 8081A,B GC/ECD Chlordane 

Aqueous/Solids EPA 8081A,B GC/ECD d-BHC 

Aqueous/Solids EPA 8081A,B GC/ECD Dieldrin 

Aqueous/Solids EPA 8081A,B GC/ECD Endosulfan I 

Aqueous/Solids EPA 8081A,B GC/ECD Endosulfan II 

Aqueous/Solids EPA 8081A,B GC/ECD Endosulfan sulfate 

Aqueous/Solids EPA 8081A,B GC/ECD Endrin 

Aqueous/Solids EPA 8081A,B GC/ECD Endrin aldehyde 

Aqueous/Solids EPA 8081A,B GC/ECD Endrin ketone 

Aqueous/Solids EPA 8081A,B GC/ECD g-BHC (Lindane) 

Aqueous/Solids EPA 8081A,B GC/ECD g-Chlordane 

Aqueous/Solids EPA 8081A,B GC/ECD Heptachlor 

Aqueous/Solids EPA 8081A,B GC/ECD Heptachlor epoxide 

Aqueous/Solids EPA 8081A,B GC/ECD Hexachlorobenzene 

Aqueous/Solids EPA 8081A,B GC/ECD Methoxychlor 

Aqueous/Solids EPA 8081A,B GC/ECD Toxaphene 

Aqueous/Solids EPA 8082A GC/ECD 2,2',3,4,4',5,5'-Heptachlorobiphenyl (PCB 180) 

Aqueous/Solids EPA 8082A GC/ECD 2,2',3,4,4',5'-Hexachlorobiphenyl (PCB 138) 

Aqueous/Solids EPA 8082A GC/ECD 2,2',4,4',5,5'-Hexachlorobiphenyl (PCB 153) 

Aqueous/Solids EPA 8082A GC/ECD 2,2',4,5,5'-Pentachlorobiphenyl (PCB 101) 

Aqueous/Solids EPA 8082A GC/ECD 2,2',5,5'-Tetrachlorobiphenyl (PCB 52) 

Aqueous/Solids EPA 8082A GC/ECD 2,3,3',4,4',5,5'-Heptachlorobiphenyl (PCB 189) 

Aqueous/Solids EPA 8082A GC/ECD 2,3,3',4,4',5-Hexachlorobiphenyl (PCB 156) 

Aqueous/Solids EPA 8082A GC/ECD 2,3,3',4,4',5'-Hexachlorobiphenyl (PCB 157) 
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Aqueous/Solids EPA 8082A GC/ECD 2,3,3',4,4'-Pentachlorobiphenyl (PCB 105) 

Aqueous/Solids EPA 8082A GC/ECD 2,3',4,4',5,5'-Hexachlorobiphenyl (PCB 167) 

Aqueous/Solids EPA 8082A GC/ECD 2,3,4,4',5-Pentachlorobiphenyl (PCB 114) 

Aqueous/Solids EPA 8082A GC/ECD 2,3',4,4',5-Pentachlorobiphenyl (PCB 118) 

Aqueous/Solids EPA 8082A GC/ECD 2,3',4,4',5'-Pentachlorobiphenyl (PCB 123) 

Aqueous/Solids EPA 8082A GC/ECD 2,4,4'-Trichlorobiphenyl (PCB 28) 

Aqueous/Solids EPA 8082A GC/ECD 3,3',4,4',5,5'-Hexachlorobiphenyl (PCB 169) 

Aqueous/Solids EPA 8082A GC/ECD 3,3',4,4',5-Pentachlorobiphenyl (PCB 126) 

Aqueous/Solids EPA 8082A GC/ECD 3,3',4,4'-Tetrachlorobiphenyl (PCB 77) 

Aqueous/Solids EPA 8082A GC/ECD 3,4,4',5-Tetrachlorobiphenyl (PCB 81) 

Aqueous/Solids EPA 8082A GC/ECD Aroclor 1016/1242 

Aqueous/Solids EPA 8082A GC/ECD Aroclor-1016 (PCB-1016) 

Aqueous/Solids EPA 8082A GC/ECD Aroclor-1221 (PCB-1221) 

Aqueous/Solids EPA 8082A GC/ECD Aroclor-1232 (PCB-1232) 

Aqueous/Solids EPA 8082A GC/ECD Aroclor-1242 (PCB-1242) 

Aqueous/Solids EPA 8082A GC/ECD Aroclor-1248 (PCB-1248) 

Aqueous/Solids EPA 8082A GC/ECD Aroclor-1254 (PCB-1254) 

Aqueous/Solids EPA 8082A GC/ECD Aroclor-1260 (PCB-1260) 

Aqueous/Solids EPA 8082A GC/ECD Aroclor-1262 (PCB-1262) 

Aqueous/Solids EPA 8082A GC/ECD Aroclor-1268 (PCB-1268) 

Aqueous/Solids EPA 8082A GC/ECD PCB (129)+(138)+(163) 

Aqueous/Solids EPA 8082A GC/ECD PCB (153)+(168) 

Aqueous/Solids EPA 8082A GC/ECD PCB (156)+(157) 

Aqueous/Solids EPA 8082A GC/ECD PCB (180)+(193) 

Aqueous/Solids EPA 8082A GC/ECD PCB (20)+(28) 

Aqueous/Solids EPA 8082A GC/ECD PCB (90)+(101)+(113) 

Aqueous/Solids EPA 8082A GC/ECD PCBs, total 

Aqueous/Solids EPA 8141A,B GC/NPD Ametryn 

Aqueous/Solids EPA 8141A,B GC/NPD Atraton 

Aqueous/Solids EPA 8141A,B GC/NPD Atrazine 

Aqueous/Solids EPA 8141A,B GC/NPD Azinphosmethyl 

Aqueous/Solids EPA 8141A,B GC/NPD Bolstar 

Aqueous/Solids EPA 8141A,B GC/NPD Chlorpyrifos 

Aqueous/Solids EPA 8141A,B GC/NPD Coumaphos 

Aqueous/Solids EPA 8141A,B GC/NPD Cyanizine 
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Aqueous/Solids EPA 8141A,B GC/NPD DEF 

Aqueous/Solids EPA 8141A,B GC/NPD Demeton, (Mix of Isomers O:S) 

Aqueous/Solids EPA 8141A,B GC/NPD Diazinon 

Aqueous/Solids EPA 8141A,B GC/NPD Dichlorvos 

Aqueous/Solids EPA 8141A,B GC/NPD Dimethoate 

Aqueous/Solids EPA 8141A,B GC/NPD Disulfoton 

Aqueous/Solids EPA 8141A,B GC/NPD EPN 

Aqueous/Solids EPA 8141A,B GC/NPD Ethion 

Aqueous/Solids EPA 8141A,B GC/NPD Ethoprop 

Aqueous/Solids EPA 8141A,B GC/NPD Fenchlorphos (Ronnel) 

Aqueous/Solids EPA 8141A,B GC/NPD Fensulfothion 

Aqueous/Solids EPA 8141A,B GC/NPD Fenthion 

Aqueous/Solids EPA 8141A,B GC/NPD Malathion 

Aqueous/Solids EPA 8141A,B GC/NPD Merphos 

Aqueous/Solids EPA 8141A,B GC/NPD Mevinphos 

Aqueous/Solids EPA 8141A,B GC/NPD Naled 

Aqueous/Solids EPA 8141A,B GC/NPD Parathion ethyl 

Aqueous/Solids EPA 8141A,B GC/NPD Parathion methyl 

Aqueous/Solids EPA 8141A,B GC/NPD Phorate 

Aqueous/Solids EPA 8141A,B GC/NPD Prometon 

Aqueous/Solids EPA 8141A,B GC/NPD Prometryn 

Aqueous/Solids EPA 8141A,B GC/NPD Propazine 

Aqueous/Solids EPA 8141A,B GC/NPD Prowl 

Aqueous/Solids EPA 8141A,B GC/NPD Simazine 

Aqueous/Solids EPA 8141A,B GC/NPD Simetryn 

Aqueous/Solids EPA 8141A,B GC/NPD Sulfotep 

Aqueous/Solids EPA 8141A,B GC/NPD Terbutryn 

Aqueous/Solids EPA 8141A,B GC/NPD Terbutylazine 

Aqueous/Solids EPA 8141A,B GC/NPD Tetrachlorvinphos (Stirophos) 

Aqueous/Solids EPA 8141A,B GC/NPD Tokuthion 

Aqueous/Solids EPA 8141A,B GC/NPD Trichlorinate 

Aqueous/Solids EPA 8141A,B GC/NPD Trifluralin 

Aqueous/Solids EPA 8151A GC/ECD 2,4,5-T 

Aqueous/Solids EPA 8151A GC/ECD 2,4-D  (2,4-Dichlorophenoxyacetic acid) 

Aqueous/Solids EPA 8151A GC/ECD 2,4-DB 
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Aqueous/Solids EPA 8151A GC/ECD 3,5-Dichlorobenzoic acid 

Aqueous/Solids EPA 8151A GC/ECD 4-Nitrophenol 

Aqueous/Solids EPA 8151A GC/ECD Acifluorfen 

Aqueous/Solids EPA 8151A GC/ECD Bentazon 

Aqueous/Solids EPA 8151A GC/ECD Dacthal 

Aqueous/Solids EPA 8151A GC/ECD Dalapon 

Aqueous/Solids EPA 8151A GC/ECD Dicamba 

Aqueous/Solids EPA 8151A GC/ECD Dichlorprop 

Aqueous/Solids EPA 8151A GC/ECD Dinoseb (2-sec-Butyl-4,6-dinitrophenol) 

Aqueous/Solids EPA 8151A GC/ECD Pentachlorophenol 

Aqueous/Solids EPA 8151A GC/ECD Picloram 

Aqueous/Solids EPA 8151A GC/ECD Silvex (2,4,5-TP) 

Aqueous/Solids EPA 8260B, C GC/MS Cyclohexane 

Aqueous/Solids EPA 8260B, C GC/MS Methylacetate 

Aqueous/Solids EPA 8260B, C GC/MS Methylcyclohexane 

Aqueous/Solids EPA 8260B,C GC/MS 1,1,1,2-Tetrachloroethane 

Aqueous/Solids EPA 8260B,C GC/MS 1,1,1-Trichloroethane 

Aqueous/Solids EPA 8260B,C GC/MS 1,1,2,2-Tetrachloroethane 

Aqueous/Solids EPA 8260B,C GC/MS 1,1,2-Trichloroethane 

Aqueous/Solids EPA 8260B,C GC/MS 1,1,2-Trichlorotrifluoroethane 

Aqueous/Solids EPA 8260B,C GC/MS 1,1-Dichloroethane 

Aqueous/Solids EPA 8260B,C GC/MS 1,1-Dichloroethene 

Aqueous/Solids EPA 8260B,C GC/MS 1,1-Dichloropropene 

Aqueous/Solids EPA 8260B,C GC/MS 1,2,3-Trichlorobenzene 

Aqueous/Solids EPA 8260B,C GC/MS 1,2,3-Trichloropropane 

Aqueous/Solids EPA 8260B,C GC/MS 1,2,4-Trichlorobenzene 

Aqueous/Solids EPA 8260B,C GC/MS 1,2,4-Trimethylbenzene 

Aqueous/Solids EPA 8260B,C GC/MS 1,2-Dibromo-3-chloropropane 

Aqueous/Solids EPA 8260B,C GC/MS 1,2-Dibromoethane 

Aqueous/Solids EPA 8260B,C GC/MS 1,2-Dichlorobenzene 

Aqueous/Solids EPA 8260B,C GC/MS 1,2-Dichloroethane 

Aqueous/Solids EPA 8260B,C GC/MS 1,2-Dichloropropane 

Aqueous/Solids EPA 8260B,C GC/MS 1,3,5-Trimethylbenzene 

Aqueous/Solids EPA 8260B,C GC/MS 1,3-Dichlorobenzene 

Aqueous/Solids EPA 8260B,C GC/MS 1,3-Dichloropropane 



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

APPL, Inc. 
908 N. Temperance Avenue, Clovis, CA 93611 

Diane Anderson   Phone: 559-275-2175 

Accreditation is granted to the facility to perform the following testing: 

Issue 11/2013 This supplement is in conjunction with certificate #L13-238-R2 Page 10 of 17 

Matrix Standard/Method Technology Analyte 

Aqueous/Solids EPA 8260B,C GC/MS 1,4-Dichlorobenzene 

Aqueous/Solids EPA 8260B,C GC/MS 2,2-Dichloropropane 

Aqueous/Solids EPA 8260B,C GC/MS 2-Butanone (Methyl ethyl ketone) 

Aqueous/Solids EPA 8260B,C GC/MS 2-Chloroethyl vinyl ether 

Aqueous/Solids EPA 8260B,C GC/MS 2-Chlorotoluene 

Aqueous/Solids EPA 8260B,C GC/MS 2-Hexanone 

Aqueous/Solids EPA 8260B,C GC/MS 4-Chlorotoluene 

Aqueous/Solids EPA 8260B,C GC/MS 4-methyl-2-pentanone 

Aqueous/Solids EPA 8260B,C GC/MS Acetone 

Aqueous/Solids EPA 8260B,C GC/MS Acetonitrile 

Aqueous/Solids EPA 8260B,C GC/MS Acrolein 

Aqueous/Solids EPA 8260B,C GC/MS Acrylonitrile 

Aqueous/Solids EPA 8260B,C GC/MS Benzene 

Aqueous/Solids EPA 8260B,C GC/MS Bromobenzene 

Aqueous/Solids EPA 8260B,C GC/MS Bromochloromethane 

Aqueous/Solids EPA 8260B,C GC/MS Bromodichloromethane 

Aqueous/Solids EPA 8260B,C GC/MS Bromoform 

Aqueous/Solids EPA 8260B,C GC/MS Bromomethane 

Aqueous/Solids EPA 8260B,C GC/MS Carbon disulphide 

Aqueous/Solids EPA 8260B,C GC/MS Carbon tetrachloride 

Aqueous/Solids EPA 8260B,C GC/MS Chlorobenzene 

Aqueous/Solids EPA 8260B,C GC/MS Chloroethane 

Aqueous/Solids EPA 8260B,C GC/MS Chloroform 

Aqueous/Solids EPA 8260B,C GC/MS Chloromethane 

Aqueous/Solids EPA 8260B,C GC/MS cis-1,2-Dichloroethene 

Aqueous/Solids EPA 8260B,C GC/MS cis-1,3-Dichloropropene 

Aqueous/Solids EPA 8260B,C GC/MS Dibromochloromethane 

Aqueous/Solids EPA 8260B,C GC/MS Dibromomethane 

Aqueous/Solids EPA 8260B,C GC/MS Dichlorodifluoromethane 

Aqueous/Solids EPA 8260B,C GC/MS Ethyl tert-butyl ether (ETBE) 

Aqueous/Solids EPA 8260B,C GC/MS Ethylbenzene 

Aqueous/Solids EPA 8260B,C GC/MS Hexachlorobutadiene 

Aqueous/Solids EPA 8260B,C GC/MS Hexachloroethane 

Aqueous/Solids EPA 8260B,C GC/MS Iodomethane 

Aqueous/Solids EPA 8260B,C GC/MS Isopropyl ether (DIPE) 
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Aqueous/Solids EPA 8260B,C GC/MS Isopropylbenzene 

Aqueous/Solids EPA 8260B,C GC/MS m+p-Xylene 

Aqueous/Solids EPA 8260B,C GC/MS Methyl tert-butyl ether (MTBE) 

Aqueous/Solids EPA 8260B,C GC/MS Methylene chloride (Dichloromethane) 

Aqueous/Solids EPA 8260B,C GC/MS Naphthalene 

Aqueous/Solids EPA 8260B,C GC/MS n-Butyl benzene 

Aqueous/Solids EPA 8260B,C GC/MS Nitrobenzene 

Aqueous/Solids EPA 8260B,C GC/MS n-Propylbenzene 

Aqueous/Solids EPA 8260B,C GC/MS o-Xylene 

Aqueous/Solids EPA 8260B,C GC/MS p-isopropyl toluene 

Aqueous/Solids EPA 8260B,C GC/MS sec-Butyl benzene 

Aqueous/Solids EPA 8260B,C GC/MS Styrene 

Aqueous/Solids EPA 8260B,C GC/MS tert-Amyl methyl ether (TAME) 

Aqueous/Solids EPA 8260B,C GC/MS tert-Butyl alcohol  (t-Butanol) 

Aqueous/Solids EPA 8260B,C GC/MS tert-Butyl benzene 

Aqueous/Solids EPA 8260B,C GC/MS tert-Butyl ethyl ether (ETBE) 

Aqueous/Solids EPA 8260B,C GC/MS Tetrachloroethene 

Aqueous/Solids EPA 8260B,C GC/MS Toluene 

Aqueous/Solids EPA 8260B,C GC/MS Total Xylenes 

Aqueous/Solids EPA 8260B,C GC/MS trans-1,2-Dichloroethene 

Aqueous/Solids EPA 8260B,C GC/MS trans-1,3-Dichloropropene 

Aqueous/Solids EPA 8260B,C GC/MS Trichloroethene 

Aqueous/Solids EPA 8260B,C GC/MS Trichlorofluoromethane 

Aqueous/Solids EPA 8260B,C GC/MS Vinyl Acetate 

Aqueous/Solids EPA 8260B,C GC/MS Vinyl chloride 

Aqueous/Solids EPA 8270C,D GC/MS 1,1-Biphenyl 

Aqueous/Solids EPA 8270C,D GC/MS 1,2,4,5-Tetrachlorobenzene 

Aqueous/Solids EPA 8270C,D GC/MS 1,2,4-Trichlorobenzene 

Aqueous/Solids EPA 8270C,D GC/MS 1,2-Dichlorobenzene 

Aqueous/Solids EPA 8270C,D GC/MS 1,3-Dichlorobenzene 

Aqueous/Solids EPA 8270C,D GC/MS 1,4-Dichlorobenzene 

Aqueous/Solids EPA 8270C,D GC/MS 1,4-Dioxane 

Aqueous/Solids EPA 8270C,D GC/MS 2,3,4,6-Tetrachlorophenol 

Aqueous/Solids EPA 8270C,D GC/MS 2,4,5-Trichlorophenol 

Aqueous/Solids EPA 8270C,D GC/MS 2,4,6-Trichlorophenol 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solids EPA 8270C,D GC/MS 2,4-Dichlorophenol 

Aqueous/Solids EPA 8270C,D GC/MS 2,4-Dimethylphenol 

Aqueous/Solids EPA 8270C,D GC/MS 2,4-Dinitrophenol 

Aqueous/Solids EPA 8270C,D GC/MS 2,4-Dinitrotoluene (2,4-DNT) 

Aqueous/Solids EPA 8270C,D GC/MS 2,6-Dichlorophenol 

Aqueous/Solids EPA 8270C,D GC/MS 2,6-Dinitrotoluene (2,6-DNT) 

Aqueous/Solids EPA 8270C,D GC/MS 2-Chloronaphthalene 

Aqueous/Solids EPA 8270C,D GC/MS 2-Chlorophenol 

Aqueous/Solids EPA 8270C,D GC/MS 2-Methyl-4,6-Dinitrophenol 

Aqueous/Solids EPA 8270C,D GC/MS 2-Methylnaphthalene 

Aqueous/Solids EPA 8270C,D GC/MS 2-Methylphenol (o-Cresol) 

Aqueous/Solids EPA 8270C,D GC/MS 2-Nitroaniline 

Aqueous/Solids EPA 8270C,D GC/MS 2-Nitrophenol 

Aqueous/Solids EPA 8270C,D GC/MS 3,3'-Dichlorobenzidine 

Aqueous/Solids EPA 8270C,D GC/MS 3+4-Methylphenol (m+p-Cresol) 

Aqueous/Solids EPA 8270C,D GC/MS 3-Nitroaniline 

Aqueous/Solids EPA 8270C,D GC/MS 4-Bromophenyl phenyl ether 

Aqueous/Solids EPA 8270C,D GC/MS 4-Chloro-3-methylphenol 

Aqueous/Solids EPA 8270C,D GC/MS 4-Chloroaniline 

Aqueous/Solids EPA 8270C,D GC/MS 4-Chlorophenyl phenylether 

Aqueous/Solids EPA 8270C,D GC/MS 4-Methylphenol (p-Cresol) 

Aqueous/Solids EPA 8270C,D GC/MS 4-Nitroaniline 

Aqueous/Solids EPA 8270C,D GC/MS 4-Nitrophenol 

Aqueous/Solids EPA 8270C,D GC/MS Acenaphthene 

Aqueous/Solids EPA 8270C,D GC/MS Acenaphthylene 

Aqueous/Solids EPA 8270C,D GC/MS Acetophenone 

Aqueous/Solids EPA 8270C,D GC/MS Aniline 

Aqueous/Solids EPA 8270C,D GC/MS Anthracene 

Aqueous/Solids EPA 8270C,D GC/MS Atrazine 

Aqueous/Solids EPA 8270C,D GC/MS Benzaldehyde 

Aqueous/Solids EPA 8270C,D GC/MS Benzidine 

Aqueous/Solids EPA 8270C,D GC/MS Benzo(a)anthracene 

Aqueous/Solids EPA 8270C,D GC/MS Benzo(a)pyrene 

Aqueous/Solids EPA 8270C,D GC/MS Benzo(b)fluoranthene 

Aqueous/Solids EPA 8270C,D GC/MS Benzo(g,h,i)perylene 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solids EPA 8270C,D GC/MS Benzo(k)fluoranthene 

Aqueous/Solids EPA 8270C,D GC/MS Benzoic acid 

Aqueous/Solids EPA 8270C,D GC/MS Benzyl alcohol 

Aqueous/Solids EPA 8270C,D GC/MS Benzyl butyl phthalate 

Aqueous/Solids EPA 8270C,D GC/MS Biphenyl 

Aqueous/Solids EPA 8270C,D GC/MS bis(2-Chloroethoxy) methane 

Aqueous/Solids EPA 8270C,D GC/MS bis(2-Chloroethyl) ether 

Aqueous/Solids EPA 8270C,D GC/MS bis(2-Chloroisopropyl) ether 

Aqueous/Solids EPA 8270C,D GC/MS bis(2-Ethylhexyl) phthalate (DEHP) 

Aqueous/Solids EPA 8270C,D GC/MS Butyl benzyl phthalate 

Aqueous/Solids EPA 8270C,D GC/MS Caprolactam 

Aqueous/Solids EPA 8270C,D GC/MS Carbazole 

Aqueous/Solids EPA 8270C,D GC/MS Chrysene 

Aqueous/Solids EPA 8270C,D GC/MS Dibenz(a,h) anthracene 

Aqueous/Solids EPA 8270C,D GC/MS Dibenzofuran 

Aqueous/Solids EPA 8270C,D GC/MS Diethyl phthalate 

Aqueous/Solids EPA 8270C,D GC/MS Dimethyl phthalate 

Aqueous/Solids EPA 8270C,D GC/MS Di-n-butyl phthalate 

Aqueous/Solids EPA 8270C,D GC/MS Di-n-octyl phthalate 

Aqueous/Solids EPA 8270C,D GC/MS Fluoranthene 

Aqueous/Solids EPA 8270C,D GC/MS Fluorene 

Aqueous/Solids EPA 8270C,D GC/MS Hexachlorobenzene 

Aqueous/Solids EPA 8270C,D GC/MS Hexachlorobutadiene 

Aqueous/Solids EPA 8270C,D GC/MS Hexachlorocyclopentadiene 

Aqueous/Solids EPA 8270C,D GC/MS Hexachloroethane 

Aqueous/Solids EPA 8270C,D GC/MS Indeno(1,2,3-cd) pyrene 

Aqueous/Solids EPA 8270C,D GC/MS Isophorone 

Aqueous/Solids EPA 8270C,D GC/MS Naphthalene 

Aqueous/Solids EPA 8270C,D GC/MS Nitrobenzene 

Aqueous/Solids EPA 8270C,D GC/MS N-nitrosodimethylamine 

Aqueous/Solids EPA 8270C,D GC/MS N-nitrosodi-n-propylamine 

Aqueous/Solids EPA 8270C,D GC/MS n-Nitrosodiphenylamine 

Aqueous/Solids EPA 8270C,D GC/MS Pentachlorophenol 

Aqueous/Solids EPA 8270C,D GC/MS Phenanthrene 

Aqueous/Solids EPA 8270C,D GC/MS Phenol 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solids EPA 8270C,D GC/MS Pyrene 

Aqueous/Solids EPA 8270C,D GC/MS Pyridine 

Aqueous/Solids EPA 8270C,D SIM GC/MS 1-Methylnaphthalene 

Aqueous/Solids EPA 8270C,D SIM GC/MS 2-Methylnaphthalene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Acenaphthene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Acenaphthylene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Anthracene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Benzo(a)anthracene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Benzo(a)pyrene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Benzo(b)fluoranthene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Benzo(b+k)fluoranthene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Benzo(e)pyrene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Benzo(g,h,i)perylene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Benzo(k)fluoranthene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Chrysene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Dibenzo(a,h)anthracene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Fluoranthene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Fluorene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Indeno(1,2,3-cd) pyrene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Naphthalene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Phenanthrene 

Aqueous/Solids EPA 8270C,D SIM GC/MS Pyrene 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,4,6,7,8,9-OCDD 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,4,6,7,8,9-OCDF 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,4,6,7,8-Hpcdd 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,4,6,7,8-Hpcdf 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,4,7,8,9-Hpcdf 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,4,7,8-Hxcdd 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,4,7,8-Hxcdf 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,6,7,8-Hxcdd 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,6,7,8-Hxcdf 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,7,8,9-Hxcdd 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,7,8,9-Hxcdf 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,7,8-Pecdd 

Aqueous/Solids EPA 8290A HRGC/HRMS 1,2,3,7,8-Pecdf 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solids EPA 8290A HRGC/HRMS 2,3,4,6,7,8-Hxcdf 

Aqueous/Solids EPA 8290A HRGC/HRMS 2,3,4,7,8-Pecdf 

Aqueous/Solids EPA 8290A HRGC/HRMS 2,3,7,8-TCDD 

Aqueous/Solids EPA 8290A HRGC/HRMS 2,3,7,8-TCDF 

Aqueous/Solids EPA 8290A HRGC/HRMS Hpcdd, total 

Aqueous/Solids EPA 8290A HRGC/HRMS Hpcdf, total 

Aqueous/Solids EPA 8290A HRGC/HRMS Hxcdd, total 

Aqueous/Solids EPA 8290A HRGC/HRMS Hxcdf, total 

Aqueous/Solids EPA 8290A HRGC/HRMS PCDD + PCDF, total 

Aqueous/Solids EPA 8290A HRGC/HRMS PCDD, total 

Aqueous/Solids EPA 8290A HRGC/HRMS PCDF, total 

Aqueous/Solids EPA 8290A HRGC/HRMS Pecdd, total 

Aqueous/Solids EPA 8290A HRGC/HRMS Pecdf, total 

Aqueous/Solids EPA 8290A HRGC/HRMS TCDD, total 

Aqueous/Solids EPA 8290A HRGC/HRMS TCDF, total 

Aqueous/Solids EPA 8321A HPLC 3-Hydroxycarbofuran 

Aqueous/Solids EPA 8321A HPLC Aldicarb 

Aqueous/Solids EPA 8321A HPLC Aldicarb sulfone 

Aqueous/Solids EPA 8321A HPLC Aldicarb sulfoxide 

Aqueous/Solids EPA 8321A HPLC Ammonium picrate 

Aqueous/Solids EPA 8321A HPLC Barban 

Aqueous/Solids EPA 8321A HPLC Baygon (Propoxur) 

Aqueous/Solids EPA 8321A HPLC Bromacil 

Aqueous/Solids EPA 8321A HPLC Carbaryl 

Aqueous/Solids EPA 8321A HPLC Carbofuran 

Aqueous/Solids EPA 8321A HPLC Chloroxuron 

Aqueous/Solids EPA 8321A HPLC Dioxacarb 

Aqueous/Solids EPA 8321A HPLC Diuron 

Aqueous/Solids EPA 8321A HPLC Linuron 

Aqueous/Solids EPA 8321A HPLC Methiocarb 

Aqueous/Solids EPA 8321A HPLC Methomyl 

Aqueous/Solids EPA 8321A HPLC Oxamyl 

Aqueous/Solids EPA 8321A HPLC Picric Acid 

Aqueous/Solids EPA 8321A HPLC Promecarb 

Aqueous/Solids EPA 8321A HPLC Propham 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solids EPA 8330A,B HPLC 1,3,5-Trinitrobenzene 

Aqueous/Solids EPA 8330A,B HPLC 1,3-Dinitrobenzene 

Aqueous/Solids EPA 8330A,B HPLC 2,4,6-Trinitrotoluene 

Aqueous/Solids EPA 8330A,B HPLC 2,4-Dinitrotoluene 

Aqueous/Solids EPA 8330A,B HPLC 2,6-Dinitrotoluene 

Aqueous/Solids EPA 8330A,B HPLC 2-Amino-4,6-dinitrotoluene 

Aqueous/Solids EPA 8330A,B HPLC 2-Nitrotoluene 

Aqueous/Solids EPA 8330A,B HPLC 3-Nitrotoluene 

Aqueous/Solids EPA 8330A,B HPLC 4-Amino-2,6-dinitrotoluene 

Aqueous/Solids EPA 8330A,B HPLC 4-Nitrotoluene 

Aqueous/Solids EPA 8330A,B HPLC 
HMX 

 (Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) 

Aqueous/Solids EPA 8330A,B HPLC Nitrobenzene 

Aqueous/Solids EPA 8330A,B HPLC Nitroglycerin 

Aqueous/Solids EPA 8330A,B HPLC Pentaerythritoltetranitrate (PETN) 

Aqueous/Solids EPA 8330A,B HPLC RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) 

Aqueous/Solids EPA 8330A,B HPLC Tetryl (Methyl-2,4,6-trinitrophenylnitramine) 

Aqueous/Solids EPA 9010C  Distillation/UV/Vis Amenable Cyanide 

Aqueous/Solids EPA 9010C  Distillation/UV/Vis Total Cyanide 

Aqueous/Solids EPA 9010C  UV/Vis Total Cyanide 

Aqueous/Solids EPA 9014 Distillation/UV/Vis Amenable Cyanide 

Aqueous/Solids EPA 9014 Distillation/UV/Vis Total Cyanide 

Aqueous/Solids EPA 9014 UV/Vis Total Cyanide 

Aqueous/Solids EPA 9040C Ion Selective Electrode pH/Corrosivity 

Aqueous/Solids EPA 9056A Ion Chromatography (IC) Bromide 

Aqueous/Solids EPA 9056A Ion Chromatography (IC) Chloride 

Aqueous/Solids EPA 9056A Ion Chromatography (IC) Fluoride 

Aqueous/Solids EPA 9056A Ion Chromatography (IC) Nitrate as N 

Aqueous/Solids EPA 9056A Ion Chromatography (IC) Nitrite + Nitrate as N 

Aqueous/Solids EPA 9056A Ion Chromatography (IC) Nitrite as N 

Aqueous/Solids EPA 9056A Ion Chromatography (IC) Orthophosphate as P 

Aqueous/Solids EPA 9056A Ion Chromatography (IC) Sulfate 
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Matrix Standard/Method Technology Analyte 
Aqueous EPA 3010A Hot Block Acid digestion for metals analysis 

Aqueous EPA 3015A Microwave Microwave assisted acid digestion 

for metals analysis 

Aqueous EPA 3510C Separatory funnel Separatory funnel extraction 

Aqueous EPA 3520C Liquid-liquid extractor Liquid-Liquid extraction 

Aqueous EPA 3535A SPE SPE extraction for explosives 

Aqueous EPA 5030B,C Purge and trap Purge and trap 

Aqueous EPA 7470A Hotplate digestion Mercury digestion 

Solids CCR Chapter 11, 

Article 5, Appendix II 

Rotary tumbler Waste Extraction test (WET) 

(STLC) 

Solids EPA 1311 Rotary tumbler TCLP Extraction 

Solids EPA 1312 Rotary tumbler SPLP Extraction 

Solids EPA 3050B Hotplate digestion Acid digestion for metals analysis 

Solids EPA 3051A Microwave Microwave assisted acid digestion 

for metals analysis 

Solids EPA 3060A Hotplate digestion Alkaline digestion for  

hexavalent chromium 

Solids EPA 3550B Ultrasonic waterbath Ultrasonic extraction 

Solids EPA 5035A Closed-system purge and trap Closed-system purge and trap 

extraction 

Solids EPA 7471B Hotplate digestion Mercury digestion 

Solids EPA 8330B,  

Appendix A 

Puck mill grinder Incremental sampling 

Aqueous/Solids EPA 3540C Soxhlet Soxhlet extraction 

Aqueous/Solids EPA 3630C Cleanup Silica gel cleanup 

Aqueous/Solids EPA 3660B Cleanup Sulfuric acid cleanup 

Aqueous/Solids EPA 3665A Cleanup Sulfuric acid –  

Permanganate cleanup 

Aqueous/Solids EPA 8151A Separatory funnel Herbicide extraction 

 





















                          
Certificate of Accreditation 

 

   ISO/IEC 17025:2005                Certificate Number L2278 

EMAX Laboratories, Inc. 
1835 W. 205th St. 

Torrance CA 90501 
 

has met the requirements set forth in L-A-B’s policies and procedures, all requirements of ISO/IEC 17025:2005 
“General Requirements for the competence of Testing and Calibration Laboratories” and the U.S. Department of 
Defense Environmental Laboratory Accreditation Program (DoD ELAP).* 
 
The accredited lab has demonstrated technical competence to a defined “Scope of Accreditation” and the operation of 
a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009). 

 
Accreditation valid through: January 10, 2017 
 
 
 

                                                                                                                                            

                
                     R. Douglas Leonard, Jr., President, COO   

                                                      Laboratory Accreditation Bureau 
                                             Presented the 9th of January 2014 
 
*See the laboratory’s Scope of Accreditation for details of accredited parameters 
**Laboratory Accreditation Bureau is found to be in compliance with ISO/IEC 17011:2004 and recognized by ILAC (International Laboratory Accreditation Cooperation) and NACLA (National Cooperation for Laboratory Accreditation).  
Form 403.14 – Rev 1 7/3/13  

 ® 
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Scope of Accreditation 
For 

EMAX Laboratories, Inc. 
 

1835 W 205th Street 
Torrance, CA 90501 

Kenette Pimentel 
310-618-8889 

  
In recognition of a successful assessment to ISO/IEC 17025:2005 and the requirements of the DoD 
Environmental Laboratory Accreditation Program (LABPR 403 DoD ELAP) as detailed in the DoD Quality 
Systems Manual for Environmental Laboratories (DoD QSM V5) based on the TNI Standard - 
Environmental Laboratory Sector, Volume 1 – Management and Technical Requirements for Laboratories 
Performing Environmental Analysis, Sept 2009 (EL-V1-2009); accreditation is granted to EMAX 
Laboratories, Inc. to perform the following tests: 

 
Accreditation granted through: January 10, 2017 
 
Testing - Environmental 

Non-Potable Water 

Technology Method Analyte 

GC AK101 GRO 
GC AK102 DRO 

GFAA CA 939M Organo Lead 
Platinum Electrode EPA 120.1 Specific Conductance 

Titrimetric EPA 130.2 Hardness 
Electrode EPA 150.1 pH 

Gravimetric EPA 160.1 TDS 
Gravimetric EPA 160.2 TSS 
Gravimetric EPA 160.3 Total Residue 

Turbidimetric EPA 180.1 Turbidity 
ICP EPA 200.7 Aluminum 
ICP EPA 200.7 Antimony 
ICP EPA 200.7 Arsenic 
ICP EPA 200.7 Barium 
ICP EPA 200.7 Beryllium 
ICP EPA 200.7 Boron 
ICP EPA 200.7 Cadmium 
ICP EPA 200.7 Calcium 
ICP EPA 200.7 Chromium 
ICP EPA 200.7 Cobalt 
ICP EPA 200.7 Copper 
ICP EPA 200.7 Iron 
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Non-Potable Water 

Technology Method Analyte 

ICP EPA 200.7 Lead 
ICP EPA 200.7 Magnesium 
ICP EPA 200.7 Manganese 
ICP EPA 200.7 Molybdenum 
ICP EPA 200.7 Nickel 
ICP EPA 200.7 Potassium 
ICP EPA 200.7 Selenium 
ICP EPA 200.7 Silver 
ICP EPA 200.7 Sodium 
ICP EPA 200.7 Strontium 
ICP EPA 200.7 Thallium 
ICP EPA 200.7 Tin 
ICP EPA 200.7 Titanium 
ICP EPA 200.7 Vanadium 
ICP EPA 200.7 Zinc 

ICP-MS EPA 200.8 Aluminum 
ICP-MS EPA 200.8 Antimony 
ICP-MS EPA 200.8 Arsenic 
ICP-MS EPA 200.8 Barium 
ICP-MS EPA 200.8 Beryllium 
ICP-MS EPA 200.8 Boron 
ICP-MS EPA 200.8 Cadmium 
ICP-MS EPA 200.8 Calcium 
ICP-MS EPA 200.8 Chromium 
ICP-MS EPA 200.8 Cobalt 
ICP-MS EPA 200.8 Copper 
ICP-MS EPA 200.8 Iron 
ICP-MS EPA 200.8 Lead 
ICP-MS EPA 200.8 Lithium 
ICP-MS EPA 200.8 Magnesium 
ICP-MS EPA 200.8 Manganese 
ICP-MS EPA 200.8 Molybdenum 
ICP-MS EPA 200.8 Nickel 
ICP-MS EPA 200.8 Potassium 
ICP-MS EPA 200.8 Selenium 
ICP-MS EPA 200.8 Silver 
ICP-MS EPA 200.8 Sodium 
ICP-MS EPA 200.8 Strontium 
ICP-MS EPA 200.8 Thallium 
ICP-MS EPA 200.8 Tin 
ICP-MS EPA 200.8 Titanium 
ICP-MS EPA 200.8 Uranium 
ICP-MS EPA 200.8 Vanadium 
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Non-Potable Water 

Technology Method Analyte 

ICP-MS EPA 200.8 Zinc 
IC EPA 218.6 Hexavalent Chromium 

COLD VAPOR EPA 245.1 Mercury 
IC EPA 300.0 Fluoride 
IC EPA 300.0 Chloride 
IC EPA 300.0 Nitrite 
IC EPA 300.0 Bromide 
IC EPA 300.0 Nitrate 
IC EPA 300.0 Phosphate 
IC EPA 300.0 Sulfate 
IC EPA 300.0 Bromate 
IC EPA 300.0 Chlorate 
IC EPA 300M Lactate 
IC EPA 300M Acetate 
IC EPA 300M Propionate 
IC EPA 300M Butyrate 
IC EPA 300M Pyruvate 
IC EPA 310.1 Alkalinity 
IC EPA 314.0 Perchlorate 

Titrimetric EPA 330.3 Total Residual Chlorine 
Spectrometric EPA 352.1 Nitrate-N 
Spectrometric EPA 353.3 Nitrate-N 
Spectrometric EPA 354.1 Nitrite-N 
Spectrometric EPA 365.2 Ortho-phosphate 
Spectrometric EPA 335.2 Cyanide 
Spectrometric EPA 350.2 Ammonia 
Spectrometric EPA 351.3 TKN 
Spectrometric EPA 365.2 Phosphorus 
Spectrometric EPA 370.1 Silica 

Titrimetric EPA 376.1 Sulfide 
Spectrometric EPA 376.2 Sulfide 

Electrode EPA 405.1 BOD 
Spectrometric EPA 410.4 COD 

Combustion-IR EPA 415.1 TOC 
Spectrometric EPA 420.1 Phenols 
Spectrometric EPA 425.1 MBAS 

GC EPA 504.1 DBCP 
GC EPA 504.1 EDB 
GC EPA 608 Aldrin 
GC EPA 608 alpha-BHC 
GC EPA 608 beta-BHC 
GC EPA 608 delta-BHC 
GC EPA 608 gamma-BHC (Lindane) 
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Non-Potable Water 

Technology Method Analyte 

GC EPA 608 DDD (4,4) 
GC EPA 608 DDE (4,4) 
GC EPA 608 DDT (4,4) 
GC EPA 608 Dieldrin 
GC EPA 608 Endosulfan I 
GC EPA 608 Endosulfan II 
GC EPA 608 Endosulfan sulfate 
GC EPA 608 Endrin 
GC EPA 608 Endrin Aldehyde 
GC EPA 608 Heptachlor 
GC EPA 608 Heptachlor epoxide 
GC EPA 608 Methoxychlor 
GC EPA 608 alpha-Chlordane 
GC EPA 608 gamma-Chlordane 
GC EPA 608 Endrin Ketone 
GC EPA 608 Toxaphene 
GC EPA 608 Technical Chlordane 
GC EPA 608 cis-Nonachlor 
GC EPA 608 DDD (2,4) 
GC EPA 608 DDE (2,4) 
GC EPA 608 DDT (2,4) 
GC EPA 608 Mirex 
GC EPA 608 Oxychlordane 
GC EPA 608 trans-Nonachlor 
GC EPA 608 PCB1016 
GC EPA 608 PCB1221 
GC EPA 608 PCB1232 
GC EPA 608 PCB1242 
GC EPA 608 PCB1248 
GC EPA 608 PCB1254 
GC EPA 608 PCB1260 
GC EPA 608 PCB1262 
GC EPA 608 PCB1268 

GC-MS EPA 624 Acrolein 
GC-MS EPA 624 Acrylonitrile 
GC-MS EPA 624 Benzene 
GC-MS EPA 624 Bromodichloromethane 
GC-MS EPA 624 Bromoform 
GC-MS EPA 624 Bromomethane 
GC-MS EPA 624 Carbon tetrachloride 
GC-MS EPA 624 Chlorobenzene 
GC-MS EPA 624 2-Chloroethyl vinyl ether 
GC-MS EPA 624 Chloroethane 
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Non-Potable Water 

Technology Method Analyte 

GC-MS EPA 624 Chloroform 
GC-MS EPA 624 Chloromethane 
GC-MS EPA 624 Dibromochloromethane 
GC-MS EPA 624 1,1-Dichloroethane 
GC-MS EPA 624 1,2-Dichloroethane 
GC-MS EPA 624 1,2-Dichlorobenzene 
GC-MS EPA 624 1,3-Dichlorobenzene 
GC-MS EPA 624 1,4-Dichlorobenzene 
GC-MS EPA 624 Dichlorodifluoromethane 
GC-MS EPA 624 1,1-Dichloroethene 
GC-MS EPA 624 cis-1,2-Dichloroethene 
GC-MS EPA 624 trans-1,2-Dichloroethene 
GC-MS EPA 624 1,2-Dichloropropane 
GC-MS EPA 624 cis-1,3-Dichloropropene 
GC-MS EPA 624 trans-1,3-Dichloropropene 
GC-MS EPA 624 Ethylbenzene 
GC-MS EPA 624 Methylene Chloride 
GC-MS EPA 624 tert-Butyl methyl ether 
GC-MS EPA 624 Styrene 
GC-MS EPA 624 1,1,2,2-Tetrachloroethane 
GC-MS EPA 624 Tetrachloroethene 
GC-MS EPA 624 Toluene 
GC-MS EPA 624 1,1,1-Trichloroethane 
GC-MS EPA 624 1,1,2-Trichloroethane 
GC-MS EPA 624 1,2,4-Trichlorobenzene 
GC-MS EPA 624 Trichloroethene 
GC-MS EPA 624 Trichlorofluoromethane 
GC-MS EPA 624 1,1,2-Trichloro1,2,2-trifluoroethane 
GC-MS EPA 624 Vinyl Chloride 
GC-MS EPA 624 m-Xylene & p-xylene 
GC-MS EPA 624 o-Xylene 
GC-MS EPA 625 Acenaphthene 
GC-MS EPA 625 Acenaphthylene 
GC-MS EPA 625 Aniline 
GC-MS EPA 625 Anthracene 
GC-MS EPA 625 Azobenzene 
GC-MS EPA 625 Benzidine 
GC-MS EPA 625 Benzo(a)anthracene 
GC-MS EPA 625 benzo(a)pyrene 
GC-MS EPA 625 Benzo(b)fluoranthene 
GC-MS EPA 625 Benzo(e)pyrene 
GC-MS EPA 625 Benzo(g,h,i)perylene 
GC-MS EPA 625 Benzo(k)fluoranthene 
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Non-Potable Water 

Technology Method Analyte 

GC-MS EPA 625 Benzoic Acid 
GC-MS EPA 625 Benzyl Alcohol 
GC-MS EPA 625 Biphenyl 
GC-MS EPA 625 bis(2-chloroethoxy)methane 
GC-MS EPA 625 bis(2-chloroethyl)ether 
GC-MS EPA 625 bis(2-chloroisopropyl)ether 
GC-MS EPA 625 bis(2-Ethylhexyl)adipate 
GC-MS EPA 625 bis(2-Ethylhexyl)phthalate 
GC-MS EPA 625 4-Bromophenyl-phenylether 
GC-MS EPA 625 Butylbenzylphthalate 
GC-MS EPA 625 Carbazole 
GC-MS EPA 625 4-Chloro-3-methylphenol 
GC-MS EPA 625 4-Chloroaniline 
GC-MS EPA 625 2-Chloronaphthalene 
GC-MS EPA 625 2-Chlorophenol 
GC-MS EPA 625 4-Chlorophenyl-phenylether 
GC-MS EPA 625 Chrysene 
GC-MS EPA 625 Dibenzo(a,h)anthracene 
GC-MS EPA 625 Dibenzofuran 
GC-MS EPA 625 1,2-Dichlorobenzene 
GC-MS EPA 625 1,3-Dichlorobenzene 
GC-MS EPA 625 1,4-Dichlorobenzene 
GC-MS EPA 625 3,3'-Dichlorobenzidine 
GC-MS EPA 625 2,4-Dichlorophenol 
GC-MS EPA 625 Diethylphthalate 
GC-MS EPA 625 2,6-Dimethylnaphthalene 
GC-MS EPA 625 2,4-Dimethylphenol 
GC-MS EPA 625 Dimethylphthalate 
GC-MS EPA 625 Di-n-butylphthalate 
GC-MS EPA 625 4,6-Dinitro-2-methylphenol 
GC-MS EPA 625 2,4-Dinitrophenol 
GC-MS EPA 625 2,4-Dinitrotoluene 
GC-MS EPA 625 2,6-Dinitrotoluene 
GC-MS EPA 625 Di-n-octylphthalate 
GC-MS EPA 625 1,2-Diphenylhydrazine 
GC-MS EPA 625 Fluoranthene 
GC-MS EPA 625 Fluorene 
GC-MS EPA 625 Hexachlorobenzene 
GC-MS EPA 625 Hexachlorobutadiene 
GC-MS EPA 625 Hexachlorocyclopentadiene 
GC-MS EPA 625 Hexachloroethane 
GC-MS EPA 625 Indeno(1,2,3-cd)pyrene 
GC-MS EPA 625 Isophorone 
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                  Certificate # L2278 
 

Non-Potable Water 

Technology Method Analyte 

GC-MS EPA 625 1-Methylnaphthalene 
GC-MS EPA 625 2-Methylnaphthalene 
GC-MS EPA 625 1-Methylphenanthrene 
GC-MS EPA 625 2-Methylphenol 
GC-MS EPA 625 4-Methylphenol 
GC-MS EPA 625 Naphthalene 
GC-MS EPA 625 2-Nitroaniline 
GC-MS EPA 625 3-Nitroaniline 
GC-MS EPA 625 4-Nitroaniline 
GC-MS EPA 625 Nitrobenzene 
GC-MS EPA 625 2-Nitrophenol 
GC-MS EPA 625 4-Nitrophenol 
GC-MS EPA 625 n-Nitrosodimethylamine 
GC-MS EPA 625 n-Nitroso-di-n-propylamine 
GC-MS EPA 625 n-Nitrosodiphenylamine 
GC-MS EPA 625 Pentachlorophenol 
GC-MS EPA 625 Perylene 
GC-MS EPA 625 Phenanthrene 
GC-MS EPA 625 Phenol 
GC-MS EPA 625 Pyrene 
GC-MS EPA 625 Pyridine 
GC-MS EPA 625 2,3,4,6-Tetrachlorophenol 
GC-MS EPA 625 1,2,4-Trichlorobenzene 
GC-MS EPA 625 2,3,4-Trichlorophenol 
GC-MS EPA 625 2,3,5-Trichlorophenol 
GC-MS EPA 625 2,4,5-Trichlorophenol 
GC-MS EPA 625 2,4,6-Trichlorophenol 
GC-MS EPA 625 2,3,5-Trimethylnaphthalene 

Gravimetric EPA 1664A / 1664 B Oil & Grease 
Pensky-Martens EPA 1010 / 1010A Ignitability 

ICP EPA 6010B / 6010C Aluminum 
ICP EPA 6010B / 6010C Antimony 
ICP EPA 6010B / 6010C Arsenic 
ICP EPA 6010B / 6010C Barium 
ICP EPA 6010B / 6010C Beryllium 
ICP EPA 6010B / 6010C Boron 
ICP EPA 6010B / 6010C Cadmium 
ICP EPA 6010B / 6010C Calcium 
ICP EPA 6010B / 6010C Chromium 
ICP EPA 6010B / 6010C Cobalt 
ICP EPA 6010B / 6010C Copper 
ICP EPA 6010B / 6010C Iron 
ICP EPA 6010B / 6010C Lead 
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                  Certificate # L2278 
 

Non-Potable Water 

Technology Method Analyte 

ICP EPA 6010B / 6010C Magnesium 
ICP EPA 6010B / 6010C Manganese 
ICP EPA 6010B / 6010C Molybdenum 
ICP EPA 6010B / 6010C Nickel 
ICP EPA 6010B / 6010C Potassium 
ICP EPA 6010B / 6010C Selenium 
ICP EPA 6010B / 6010C Silver 
ICP EPA 6010B / 6010C Sodium 
ICP EPA 6010B / 6010C Strontium 
ICP EPA 6010B / 6010C Thallium 
ICP EPA 6010B / 6010C Tin 
ICP EPA 6010B / 6010C Titanium 
ICP EPA 6010B / 6010C Vanadium 
ICP EPA 6010B / 6010C Zinc 

ICP-MS EPA 6020A Aluminum 
ICP-MS EPA 6020A Antimony 
ICP-MS EPA 6020A Arsenic 
ICP-MS EPA 6020A Barium 
ICP-MS EPA 6020A Beryllium 
ICP-MS EPA 6020A Boron 
ICP-MS EPA 6020A Cadmium 
ICP-MS EPA 6020A Calcium 
ICP-MS EPA 6020A Chromium 
ICP-MS EPA 6020A Cobalt 
ICP-MS EPA 6020A Copper 
ICP-MS EPA 6020A Iron 
ICP-MS EPA 6020A Lead 
ICP-MS EPA 6020A Magnesium 
ICP-MS EPA 6020A Manganese 
ICP-MS EPA 6020A Molybdenum 
ICP-MS EPA 6020A Nickel 
ICP-MS EPA 6020A Potassium 
ICP-MS EPA 6020A Selenium 
ICP-MS EPA 6020A Silver 
ICP-MS EPA 6020A Sodium 
ICP-MS EPA 6020A Strontium 
ICP-MS EPA 6020A Thallium 
ICP-MS EPA 6020A Tin 
ICP-MS EPA 6020A Titanium 
ICP-MS EPA 6020A Tungsten 
ICP-MS EPA 6020A Uranium 
ICP-MS EPA 6020A Vanadium 
ICP-MS EPA 6020A Zinc 
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                  Certificate # L2278 
 

Non-Potable Water 

Technology Method Analyte 

HPLC-MS EPA 6850 Perchlorate 
Spectrometric EPA 7196A Hex. Chromium 

IC EPA 7199 Hex. Chromium 
Cold-Vapor EPA 7470A  Mercury 

GC EPA 8015B / 8015C / 8015D Gasoline 
GC EPA 8015B / 8015C / 8015D Diesel 
GC EPA 8015B / 8015C / 8015D Motor Oil 
GC EPA 8015B / 8015C Diethylene Glycol 
GC EPA 8015B / 8015C Ethanol 
GC EPA 8015B / 8015C Ethylene Glycol 
GC EPA 8015B / 8015C Isopropanol 
GC EPA 8015B / 8015C / 8015D JP4 
GC EPA 8015B / 8015C Methanol 
GC EPA 8015B / 8015C Propylene Glycol 
GC EPA 8015B / 8015C / 8015D            JP5 
GC EPA 8015B / 8015C Triethylene Glycol 
GC EPA 8081A / 8081B Aldrin 
GC EPA 8081A / 8081B alpha-BHC 
GC EPA 8081A / 8081B beta-BHC 
GC EPA 8081A / 8081B delta-BHC 
GC EPA 8081A / 8081B gamma-BHC (Lindane) 
GC EPA 8081A / 8081B DDD (4,4) 
GC EPA 8081A / 8081B DDE (4,4) 
GC EPA 8081A / 8081B DDT (4,4) 
GC EPA 8081A / 8081B Dieldrin 
GC EPA 8081A / 8081B Endosulfan I 
GC EPA 8081A / 8081B Endosulfan II 
GC EPA 8081A / 8081B Endosulfan sulfate 
GC EPA 8081A / 8081B Endrin 
GC EPA 8081A / 8081B Endrin Aldehyde 
GC EPA 8081A / 8081B Heptachlor 
GC EPA 8081A / 8081B Heptachlor epoxide 
GC EPA 8081A / 8081B Methoxychlor 
GC EPA 8081A / 8081B alpha-Chlordane 
GC EPA 8081A / 8081B gamma-Chlordane 
GC EPA 8081A / 8081B Endrin Ketone 
GC EPA 8081A / 8081B Toxaphene 
GC EPA 8081A / 8081B Technical Chlordane 
GC EPA 8081A / 8081B cis-Nonachlor 
GC EPA 8081A / 8081B DDD (2,4) 
GC EPA 8081A / 8081B DDE (2,4) 
GC EPA 8081A / 8081B DDT (2,4) 
GC EPA 8081A / 8081B Mirex 

Form 403.8 – Original – 11-01-09      Page 9 of 40 



                  Certificate # L2278 
 

Non-Potable Water 

Technology Method Analyte 

GC EPA 8081A / 8081B Oxychlordane 
GC EPA 8081A / 8081B trans-Nonachlor 
GC EPA 8082 / 8082A PCB1016 
GC EPA 8082 / 8082A PCB1221 
GC EPA 8082 / 8082A PCB1232 
GC EPA 8082 / 8082A PCB1242 
GC EPA 8082 / 8082A PCB1248 
GC EPA 8082 / 8082A PCB1254 
GC EPA 8082 / 8082A PCB1260 
GC EPA 8082 / 8082A PCB1262 
GC EPA 8082 / 8082A PCB1268 
GC EPA 8082 / 8082A PCB 8 
GC EPA 8082 / 8082A PCB 18 
GC EPA 8082 / 8082A PCB 28 
GC EPA 8082 / 8082A PCB 44 
GC EPA 8082 / 8082A PCB 52 
GC EPA 8082 / 8082A PCB 66 
GC EPA 8082 / 8082A PCB 77 
GC EPA 8082 / 8082A PCB 81 
GC EPA 8082 / 8082A PCB 101 
GC EPA 8082 / 8082A PCB 105 
GC EPA 8082 / 8082A PCB 114 
GC EPA 8082 / 8082A PCB 118 
GC EPA 8082 / 8082A PCB 123 
GC EPA 8082 / 8082A PCB 126 
GC EPA 8082 / 8082A PCB 128 
GC EPA 8082 / 8082A PCB 138 
GC EPA 8082 / 8082A PCB 153 
GC EPA 8082 / 8082A PCB 156 
GC EPA 8082 / 8082A PCB 157 
GC EPA 8082 / 8082A PCB 167 
GC EPA 8082 / 8082A PCB 169 
GC EPA 8082 / 8082A PCB 170 
GC EPA 8082 / 8082A PCB 180 
GC EPA 8082 / 8082A PCB 187 
GC EPA 8082 / 8082A PCB 189 
GC EPA 8082 / 8082A PCB 195 
GC EPA 8082 / 8082A PCB 206 
GC EPA 8082 / 8082A PCB 209 
GC EPA 8082 / 8082A PCB 110 
GC EPA 8141A / 8141B Azinphos-methyl 
GC EPA 8141A / 8141B Bolstar 
GC EPA 8141A / 8141B Chlorpyrifos 
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                  Certificate # L2278 
 

Non-Potable Water 

Technology Method Analyte 

GC EPA 8141A / 8141B Coumaphos 
GC EPA 8141A / 8141B Demeton 
GC EPA 8141A / 8141B Diazinon 
GC EPA 8141A / 8141B Dichlorvos 
GC EPA 8141A / 8141B Disulfoton 
GC EPA 8141A / 8141B Ethoprop 
GC EPA 8141A / 8141B Fensulfothion 
GC EPA 8141A / 8141B Fenthion 
GC EPA 8141A / 8141B Merphos 
GC EPA 8141A / 8141B Mevinphos 
GC EPA 8141A / 8141B Naled 
GC EPA 8141A / 8141B Methyl Parathion 
GC EPA 8141A / 8141B Phorate 
GC EPA 8141A / 8141B Ronnel 
GC EPA 8141A / 8141B Stirophos 
GC EPA 8141A / 8141B Tokuthion 
GC EPA 8141A / 8141B Trichloronate 
GC EPA 8141A / 8141B Dimethoate 
GC EPA 8141A / 8141B EPN 
GC EPA 8141A / 8141B Famphur 
GC EPA 8141A / 8141B Malathion 
GC EPA 8141A / 8141B Ethyl Parathion 
GC EPA 8141A / 8141B O,O,O-Triethylphosphorothioate 
GC EPA 8141A / 8141B Sulfotepp 
GC EPA 8141A / 8141B Thionazin 
GC EPA 8141A / 8141B Tributyl Phosphate 
GC EPA 8151A Acifluorfen 
GC EPA 8151A Bentazon 
GC EPA 8151A Chloramben 
GC EPA 8151A 2,4-D 
GC EPA 8151A 2,4-DB 
GC EPA 8151A Dacthal 
GC EPA 8151A Dalapon 
GC EPA 8151A Dicamba 
GC EPA 8151A 3,5-Dichlorobenzoic acid 
GC EPA 8151A Dichlorprop 
GC EPA 8151A Dinoseb 
GC EPA 8151A MCPA 
GC EPA 8151A MCPP 
GC EPA 8151A 4-Nitrophenol 
GC EPA 8151A Pentachlorophenol 
GC EPA 8151A Picloram 
GC EPA 8151A Silvex 
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                  Certificate # L2278 
 

Non-Potable Water 

Technology Method Analyte 

GC EPA 8151A 2,4,5-T 
GC-MS EPA 8260B / 8260C Acetone 
GC-MS EPA 8260B / 8260C Acrolein 
GC-MS EPA 8260B / 8260C Acrylonitrile 
GC-MS EPA 8260B / 8260C Benzene 
GC-MS EPA 8260B / 8260C Bromobenzene 
GC-MS EPA 8260B / 8260C Bromochloromethane 
GC-MS EPA 8260B / 8260C Bromodichloromethane 
GC-MS EPA 8260B / 8260C Bromoform 
GC-MS EPA 8260B / 8260C Bromomethane 
GC-MS EPA 8260B / 8260C tert-Butyl alcohol 
GC-MS EPA 8260B / 8260C 2-Butanone (MEK) 
GC-MS EPA 8260B / 8260C n-Butylbenzene 
GC-MS EPA 8260B / 8260C sec-Butylbenzene 
GC-MS EPA 8260B / 8260C tert-Butylbenzene 
GC-MS EPA 8260B / 8260C Carbon disulfide 
GC-MS EPA 8260B / 8260C Carbon tetrachloride 
GC-MS EPA 8260B / 8260C Chlorobenzene 
GC-MS EPA 8260B / 8260C 2-Chloroethyl vinyl ether 
GC-MS EPA 8260B / 8260C Chloroethane 
GC-MS EPA 8260B / 8260C Chloroform 
GC-MS EPA 8260B / 8260C 1-Chlorohexane 
GC-MS EPA 8260B / 8260C Chloromethane 
GC-MS EPA 8260B / 8260C 2-Chlorotoluene 
GC-MS EPA 8260B / 8260C 4-Chlorotoluene 
GC-MS EPA 8260B / 8260C Isopropyl ether (DIPE) 
GC-MS EPA 8260B / 8260C Dibromochloromethane 
GC-MS EPA 8260B / 8260C 1,2-Dibromo-3-chloropropane 
GC-MS EPA 8260B / 8260C 1,2-Dibromoethane 
GC-MS EPA 8260B / 8260C Dibromomethane 
GC-MS EPA 8260B / 8260C 1,1-Dichloroethane 
GC-MS EPA 8260B / 8260C 1,2-Dichloroethane 
GC-MS EPA 8260B / 8260C 1,2-Dichlorobenzene 
GC-MS EPA 8260B / 8260C 1,3-Dichlorobenzene 
GC-MS EPA 8260B / 8260C trans-1,4-Dichloro-2-Butene 
GC-MS EPA 8260B / 8260C 1,4-Dichlorobenzene 
GC-MS EPA 8260B / 8260C Dichlorodifluoromethane 
GC-MS EPA 8260B / 8260C 1,1-Dichloroethene 
GC-MS EPA 8260B / 8260C cis-1,2-Dichloroethene 
GC-MS EPA 8260B / 8260C trans-1,2-Dichloroethene 
GC-MS EPA 8260B / 8260C Dichlorofluoromethane 
GC-MS EPA 8260B / 8260C 1,1-Dichloropropene 
GC-MS EPA 8260B / 8260C 1,2-Dichloropropane 
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                  Certificate # L2278 
 

Non-Potable Water 

Technology Method Analyte 

GC-MS EPA 8260B / 8260C 1,3-Dichloropropane 
GC-MS EPA 8260B / 8260C 2,2-Dichloropropane 
GC-MS EPA 8260B / 8260C cis-1,3-Dichloropropene 
GC-MS EPA 8260B / 8260C trans-1,3-Dichloropropene 
GC-MS EPA 8260B / 8260C tert-Butyl ethyl ether (ETBE) 
GC-MS EPA 8260B / 8260C Ethyl Methacrylate 
GC-MS EPA 8260B / 8260C Ethylbenzene 
GC-MS EPA 8260B / 8260C 2-Hexanone (MBK) 
GC-MS EPA 8260B / 8260C Hexachlorobutadiene 
GC-MS EPA 8260B / 8260C Iodomethane 
GC-MS EPA 8260B / 8260C Isopropylbenzene 
GC-MS EPA 8260B / 8260C p-Isopropyltoluene 
GC-MS EPA 8260B / 8260C Methylene Chloride 
GC-MS EPA 8260B / 8260C 4-Methyl-2-pentanone (MIBK) 
GC-MS EPA 8260B / 8260C tert-Butyl methyl ether 
GC-MS EPA 8260B / 8260C Naphthalene 
GC-MS EPA 8260B / 8260C n-Propylbenzene 
GC-MS EPA 8260B / 8260C Styrene 
GC-MS EPA 8260B / 8260C tert-Amyl methyl ether (TAME) 
GC-MS EPA 8260B / 8260C 1,1,1,2-Tetrachloroethane 
GC-MS EPA 8260B / 8260C 1,1,2,2-Tetrachloroethane 
GC-MS EPA 8260B / 8260C Tetrachloroethene 
GC-MS EPA 8260B / 8260C Toluene 
GC-MS EPA 8260B / 8260C 1,1,1-Trichloroethane 
GC-MS EPA 8260B / 8260C 1,1,2-Trichloroethane 
GC-MS EPA 8260B / 8260C 1,2,3-Trichlorobenzene 
GC-MS EPA 8260B / 8260C 1,2,4-Trichlorobenzene 
GC-MS EPA 8260B / 8260C Trichloroethene 
GC-MS EPA 8260B / 8260C Trichlorofluoromethane 
GC-MS EPA 8260B / 8260C 1,2,3-Trichloropropane 
GC-MS EPA 8260B / 8260C 1,1,2-Trichloro1,2,2-trifluoroethane 
GC-MS EPA 8260B / 8260C 1,2,4-Trimethylbenzene 
GC-MS EPA 8260B / 8260C 1,3,5-Trimethylbenzene 
GC-MS EPA 8260B / 8260C Vinyl Acetate 
GC-MS EPA 8260B / 8260C Vinyl Chloride 
GC-MS EPA 8260B / 8260C m-Xylene & p-xylene 
GC-MS EPA 8260B / 8260C o-Xylene 
GC-MS EPA 8260B / 8260C 2-Butanol 
GC-MS EPA 8260B / 8260C Cyclohexane 
GC-MS EPA 8260B / 8260C 1,4-Dioxane 
GC-MS EPA 8260B / 8260C 2-Chloro-1,1,1-trifluoroethane 
GC-MS EPA 8260B / 8260C Chlorotrifluoroethylene 
GC-MS EPA 8260B / 8260C cis-1,4-Dichloro-2-butene 
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Non-Potable Water 

Technology Method Analyte 

GC-MS EPA 8260B / 8260C Ethanol 
GC-MS EPA 8260B / 8260C Ethyl Methacrylate 
GC-MS EPA 8260B / 8260C Isobutyl Alcohol 
GC-MS EPA 8260B / 8260C Methacrylonitrile 
GC-MS EPA 8260B / 8260C Methyl Methacrylate 
GC-MS EPA 8260B / 8260C Pentachloroethane 
GC-MS EPA 8260B / 8260C Propionitrile 
GC-MS EPA 8260B / 8260C Sec-Propyl alcohol 
GC-MS EPA 8260B / 8260C Tetrahydrofuran 
GC-MS EPA 8260B / 8260C trans-1,4-Dichloro-2-butene 
GC-MS EPA 8260B / 8260C SIM Benzene 
GC-MS EPA 8260B / 8260C SIM Carbon tetrachloride 
GC-MS EPA 8260B / 8260C SIM Chloroform 
GC-MS EPA 8260B / 8260C SIM Chloromethane 
GC-MS EPA 8260B / 8260C SIM 1,2-Dibromo-3-chloropropane 
GC-MS EPA 8260B / 8260C SIM 1,2-Dibromoethane 
GC-MS EPA 8260B / 8260C SIM 1,2-Dichloroethane 
GC-MS EPA 8260B / 8260C SIM 1,1-Dichloroethene 
GC-MS EPA 8260B / 8260C SIM cis-1,2-Dichloroethene 
GC-MS EPA 8260B / 8260C SIM trans-1,2-Dichloroethene 
GC-MS EPA 8260B / 8260C SIM 1,1,2,2-Tetrachloroethane 
GC-MS EPA 8260B / 8260C SIM Tetrachloroethene 
GC-MS EPA 8260B / 8260C SIM 1,1,1-Trichloroethane 
GC-MS EPA 8260B / 8260C SIM 1,1,2-Trichloroethane 
GC-MS EPA 8260B / 8260C SIM Trichloroethene 
GC-MS EPA 8260B / 8260C SIM 1,2,3-Trichloropropane 
GC-MS EPA 8260B / 8260C SIM Vinyl Chloride 
GC-MS EPA 8260B / 8260C SIM 1,4-Dioxane 
GC-MS EPA 8270C / 8270D Acenaphthene 
GC-MS EPA 8270C / 8270D Acenaphthylene 
GC-MS EPA 8270C / 8270D Aniline 
GC-MS EPA 8270C / 8270D Anthracene 
GC-MS EPA 8270C / 8270D Azobenzene 
GC-MS EPA 8270C / 8270D Benzidine 
GC-MS EPA 8270C / 8270D Benzo(a)anthracene 
GC-MS EPA 8270C / 8270D benzo(a)pyrene 
GC-MS EPA 8270C / 8270D Benzo(b)fluoranthene 
GC-MS EPA 8270C / 8270D Benzo(e)pyrene 
GC-MS EPA 8270C / 8270D Benzo(g,h,i)perylene 
GC-MS EPA 8270C / 8270D Benzo(k)fluoranthene 
GC-MS EPA 8270C / 8270D Benzoic Acid 
GC-MS EPA 8270C / 8270D Benzyl Alcohol 
GC-MS EPA 8270C / 8270D Biphenyl 
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Non-Potable Water 

Technology Method Analyte 

GC-MS EPA 8270C / 8270D bis(2-chloroethoxy)methane 
GC-MS EPA 8270C / 8270D bis(2-chloroethyl)ether 
GC-MS EPA 8270C / 8270D bis(2-chloroisopropyl)ether 
GC-MS EPA 8270C / 8270D bis(2-Ethylhexyl)adipate 
GC-MS EPA 8270C / 8270D bis(2-Ethylhexyl)phthalate 
GC-MS EPA 8270C / 8270D 4-Bromophenyl-phenylether 
GC-MS EPA 8270C / 8270D Butylbenzylphthalate 
GC-MS EPA 8270C / 8270D Carbazole 
GC-MS EPA 8270C / 8270D 4-Chloro-3-methylphenol 
GC-MS EPA 8270C / 8270D 4-Chloroaniline 
GC-MS EPA 8270C / 8270D 2-Chloronaphthalene 
GC-MS EPA 8270C / 8270D 2-Chlorophenol 
GC-MS EPA 8270C / 8270D 4-Chlorophenyl-phenylether 
GC-MS EPA 8270C / 8270D Chrysene 
GC-MS EPA 8270C / 8270D Dibenzo(a,h)anthracene 
GC-MS EPA 8270C / 8270D Dibenzofuran 
GC-MS EPA 8270C / 8270D 1,2-Dichlorobenzene 
GC-MS EPA 8270C / 8270D 1,3-Dichlorobenzene 
GC-MS EPA 8270C / 8270D 1,4-Dichlorobenzene 
GC-MS EPA 8270C / 8270D 3,3'-Dichlorobenzidine 
GC-MS EPA 8270C / 8270D 2,4-Dichlorophenol 
GC-MS EPA 8270C / 8270D Diethylphthalate 
GC-MS EPA 8270C / 8270D 2,6-Dimethylnaphthalene 
GC-MS EPA 8270C / 8270D 2,4-Dimethylphenol 
GC-MS EPA 8270C / 8270D Dimethylphthalate 
GC-MS EPA 8270C / 8270D Di-n-butylphthalate 
GC-MS EPA 8270C / 8270D 4,6-Dinitro-2-methylphenol 
GC-MS EPA 8270C / 8270D 2,4-Dinitrophenol 
GC-MS EPA 8270C / 8270D 2,4-Dinitrotoluene 
GC-MS EPA 8270C / 8270D 2,6-Dinitrotoluene 
GC-MS EPA 8270C / 8270D Di-n-octylphthalate 
GC-MS EPA 8270C / 8270D Fluoranthene 
GC-MS EPA 8270C / 8270D Fluorene 
GC-MS EPA 8270C / 8270D Hexachlorobenzene 
GC-MS EPA 8270C / 8270D Hexachlorobutadiene 
GC-MS EPA 8270C / 8270D Hexachlorocyclopentadiene 
GC-MS EPA 8270C / 8270D Hexachloroethane 
GC-MS EPA 8270C / 8270D Indeno(1,2,3-cd)pyrene 
GC-MS EPA 8270C / 8270D Isophorone 
GC-MS EPA 8270C / 8270D 1-Methylnaphthalene 
GC-MS EPA 8270C / 8270D 2-Methylnaphthalene 
GC-MS EPA 8270C / 8270D 1-Methylphenanthrene 
GC-MS EPA 8270C / 8270D 2-Methylphenol 
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Non-Potable Water 

Technology Method Analyte 

GC-MS EPA 8270C / 8270D 4-Methylphenol 
GC-MS EPA 8270C / 8270D Naphthalene 
GC-MS EPA 8270C / 8270D 2-Nitroaniline 
GC-MS EPA 8270C / 8270D 3-Nitroaniline 
GC-MS EPA 8270C / 8270D 4-Nitroaniline 
GC-MS EPA 8270C / 8270D Nitrobenzene 
GC-MS EPA 8270C / 8270D 2-Nitrophenol 
GC-MS EPA 8270C / 8270D 4-Nitrophenol 
GC-MS EPA 8270C / 8270D n-Nitrosodimethylamine 
GC-MS EPA 8270C / 8270D n-Nitroso-di-n-propylamine 
GC-MS EPA 8270C / 8270D n-Nitrosodiphenylamine 
GC-MS EPA 8270C / 8270D Pentachlorophenol 
GC-MS EPA 8270C / 8270D Perylene 
GC-MS EPA 8270C / 8270D Phenanthrene 
GC-MS EPA 8270C / 8270D Phenol 
GC-MS EPA 8270C / 8270D Pyrene 
GC-MS EPA 8270C / 8270D Pyridine 
GC-MS EPA 8270C / 8270D 2,3,4,6-Tetrachlorophenol 
GC-MS EPA 8270C / 8270D 1,2,4-Trichlorobenzene 
GC-MS EPA 8270C / 8270D 2,3,4-Trichlorophenol 
GC-MS EPA 8270C / 8270D 2,3,5-Trichlorophenol 
GC-MS EPA 8270C / 8270D 2,4,5-Trichlorophenol 
GC-MS EPA 8270C / 8270D 2,4,6-Trichlorophenol 
GC-MS EPA 8270C / 8270D 2,3,5-Trimethylnaphthalene 
GC-MS     EPA 8270C / 8270D 1,2,4,5-Tetrachlorobenzene 
GC-MS     EPA 8270C / 8270D 1,3,5-Trinitrobenzene 
GC-MS     EPA 8270C / 8270D 1,3-Dinitrobenzene 
GC-MS     EPA 8270C / 8270D 1,4-Dioxane 
GC-MS     EPA 8270C / 8270D 1,4-Naphthoquinone 
GC-MS     EPA 8270C / 8270D 1-Chloronaphthalene 
GC-MS     EPA 8270C / 8270D 1-Naphthylamine 
GC-MS     EPA 8270C / 8270D 2,6-Dichlorophenol 
GC-MS     EPA 8270C / 8270D 2-acetylaminofluorene 
GC-MS     EPA 8270C / 8270D 2-Naphthylamine 
GC-MS     EPA 8270C / 8270D 2-Picoline 
GC-MS     EPA 8270C / 8270D 3,3-Dimethylbenzidine 
GC-MS     EPA 8270C / 8270D 3,4-Dimethylphenol 
GC-MS     EPA 8270C / 8270D 3,5-Dimethylphenol 
GC-MS     EPA 8270C / 8270D 3-Methylchlolanthrene 
GC-MS     EPA 8270C / 8270D 4-Aminobiphenyl 
GC-MS     EPA 8270C / 8270D 4-Nitroquinoline-N-oxide 
GC-MS     EPA 8270C / 8270D 5-Nitro-o-toluidine 
GC-MS     EPA 8270C / 8270D 7,12-Dimethylbenz(a)anthracene 
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Non-Potable Water 

Technology Method Analyte 

GC-MS     EPA 8270C / 8270D a,a-dimethylphenethylamine 
GC-MS EPA 8270C / 8270D Acetophenone 
GC-MS EPA 8270C / 8270D Aramite 
GC-MS EPA 8270C / 8270D Atrazine 
GC-MS EPA 8270C / 8270D Biphenyl 
GC-MS EPA 8270C / 8270D Chlorobenzilate 
GC-MS EPA 8270C / 8270D Diallate 
GC-MS EPA 8270C / 8270D Dibenzo(a,j)acridine 
GC-MS EPA 8270C / 8270D Dimethoate 
GC-MS EPA 8270C / 8270D Dinoseb 
GC-MS EPA 8270C / 8270D Diphenyl ether 
GC-MS EPA 8270C / 8270D Disulfoton 
GC-MS EPA 8270C / 8270D Ethyl methacrylate 
GC-MS EPA 8270C / 8270D Ethyl methanesulfonate 
GC-MS EPA 8270C / 8270D Ethyl parathion 
GC-MS EPA 8270C / 8270D Famphur 
GC-MS EPA 8270C / 8270D Hexachlorophene 
GC-MS EPA 8270C / 8270D Hexachloropropene 
GC-MS EPA 8270C / 8270D Isodrin 
GC-MS EPA 8270C / 8270D Isosafrole 
GC-MS EPA 8270C / 8270D kepone 
GC-MS EPA 8270C / 8270D Methapyrilene 
GC-MS EPA 8270C / 8270D Methyl methanesulfonate 
GC-MS EPA 8270C / 8270D Methyl parathion 
GC-MS EPA 8270C / 8270D N-nitrosodiethylamine 
GC-MS EPA 8270C / 8270D N-Nitrosodi-n-butylamine 
GC-MS EPA 8270C / 8270D N-Nitrosomethylethylamine 
GC-MS EPA 8270C / 8270D N-Nitrosomorpholine 
GC-MS EPA 8270C / 8270D N-Nitrosopiperdine 
GC-MS EPA 8270C / 8270D N-Nitrosopyrrolidine 
GC-MS EPA 8270C / 8270D O,O,O-triethyl phosphorothi 
GC-MS EPA 8270C / 8270D o-toluidine 
GC-MS EPA 8270C / 8270D p-Dimethylaminoazobenze 
GC-MS EPA 8270C / 8270D Pentachlorobenzene 
GC-MS EPA 8270C / 8270D Pentachloroethane 
GC-MS EPA 8270C / 8270D Pentachloronitrobenzene 
GC-MS EPA 8270C / 8270D Phenacetin 
GC-MS EPA 8270C / 8270D Phorate 
GC-MS EPA 8270C / 8270D p-phenylenediamine 
GC-MS EPA 8270C / 8270D Pronamide 
GC-MS EPA 8270C / 8270D Safrole 
GC-MS EPA 8270C / 8270D Sulfotepp 
GC-MS EPA 8270C / 8270D Thionazin 
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Non-Potable Water 

Technology Method Analyte 

GC-MS EPA 8270C / 8270D SIM Acenaphthene 
GC-MS EPA 8270C / 8270D SIM Acenaphthylene 
GC-MS EPA 8270C / 8270D SIM Anthracene 
GC-MS EPA 8270C / 8270D SIM Azobenzene 
GC-MS EPA 8270C / 8270D SIM Benzo(a)anthracene 
GC-MS EPA 8270C / 8270D SIM benzo(a)pyrene 
GC-MS EPA 8270C / 8270D SIM Benzo(b)fluoranthene 
GC-MS EPA 8270C / 8270D SIM Benzo(e)pyrene 
GC-MS EPA 8270C / 8270D SIM Benzo(g,h,i)perylene 
GC-MS EPA 8270C / 8270D SIM Benzo(k)fluoranthene 
GC-MS EPA 8270C / 8270D SIM Biphenyl 
GC-MS EPA 8270C / 8270D SIM bis(2-chloroethyl)ether 
GC-MS EPA 8270C / 8270D SIM bis(2-Ethylhexyl)phthalate 
GC-MS EPA 8270C / 8270D SIM Carbazole 
GC-MS EPA 8270C / 8270D SIM 4-Chloro-3-methylphenol 
GC-MS EPA 8270C / 8270D SIM 2-Chlorophenol 
GC-MS EPA 8270C / 8270D SIM Chrysene 
GC-MS EPA 8270C / 8270D SIM Dibenzo(a,h)anthracene 
GC-MS EPA 8270C / 8270D SIM 2,4-Dichlorophenol 
GC-MS EPA 8270C / 8270D SIM 2,6-Dimethylnaphthalene 
GC-MS EPA 8270C / 8270D SIM 2,4-Dimethylphenol 
GC-MS EPA 8270C / 8270D SIM Fluoranthene 
GC-MS EPA 8270C / 8270D SIM Fluorene 
GC-MS EPA 8270C / 8270D SIM Hexachlorobenzene 
GC-MS EPA 8270C / 8270D SIM Indeno(1,2,3-cd)pyrene 
GC-MS EPA 8270C / 8270D SIM 1-Methylnaphthalene 
GC-MS EPA 8270C / 8270D SIM 2-Methylnaphthalene 
GC-MS EPA 8270C / 8270D SIM 1-Methylphenanthrene 
GC-MS EPA 8270C / 8270D SIM Naphthalene 
GC-MS EPA 8270C / 8270D SIM n-Nitrosodimethylamine 
GC-MS EPA 8270C / 8270D SIM n-Nitroso-di-n-propylamine 
GC-MS EPA 8270C / 8270D SIM Pentachlorophenol 
GC-MS EPA 8270C / 8270D SIM Perylene 
GC-MS EPA 8270C / 8270D SIM Phenanthrene 
GC-MS EPA 8270C / 8270D SIM Phenol 
GC-MS EPA 8270C / 8270D SIM Pyrene 
GC-MS EPA 8270C / 8270D SIM 2,4,5-Trichlorophenol 
GC-MS EPA 8270C / 8270D SIM 2,4,6-Trichlorophenol 
GC-MS EPA 8270C / 8270D SIM 2,3,5-Trimethylnaphthalene 
GC-MS EPA 8270C / 8270D SIM 1,4-Dioxane 
GC-MS EPA 8270C / 8270D SIM Butylbenzylphthalate 
GC-MS EPA 8270C / 8270D SIM Diethylphthalate 
GC-MS EPA 8270C / 8270D SIM Dimethylphthalate 
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Non-Potable Water 

Technology Method Analyte 

GC-MS EPA 8270C / 8270D SIM Di-n-butylphthalate 
GC-MS EPA 8270C / 8270D SIM Di-n-octylphthalate 
HPLC EPA 8310 Acenaphthene 
HPLC EPA 8310 Acenaphthylene 
HPLC EPA 8310 Anthracene 
HPLC EPA 8310 Benzo(a)anthracene 
HPLC EPA 8310 Benzo(a)pyrene 
HPLC EPA 8310 Benzo(b)fluoranthene 
HPLC EPA 8310 Benzo(g,h,i)perylene 
HPLC EPA 8310 Benzo(k)fluoranthene 
HPLC EPA 8310 Chrysene 
HPLC EPA 8310 Dibenzo(a,h)anthracene 
HPLC EPA 8310 Fluoranthene 
HPLC EPA 8310 Fluorene 
HPLC EPA 8310 Indeno(1,2,3-cd)pyrene 
HPLC EPA 8310 1-Methylnaphthalene 
HPLC EPA 8310 2-Methylnaphthalene 
HPLC EPA 8310 Naphthalene 
HPLC EPA 8310 Phenanthrene 
HPLC EPA 8310 Pyrene 
HPLC          EPA 8330A / 8330 B HMX 
HPLC EPA 8330A / 8330 B RDX 
HPLC EPA 8330A / 8330 B 1,3,5-TNB 
HPLC EPA 8330A / 8330 B 1,3-DNB 
HPLC EPA 8330A / 8330 B Tetryl 
HPLC EPA 8330A / 8330 B Nitrobenzene 
HPLC EPA 8330A / 8330 B 2,4,6-TNT 
HPLC EPA 8330A / 8330 B 4-AM-2,6-DNT 
HPLC EPA 8330A / 8330 B 2-AM-4,6-DNT 
HPLC EPA 8330A / 8330 B 2,6-DNT 
HPLC EPA 8330A / 8330 B 2,4-DNT 
HPLC EPA 8330A / 8330 B 2-Nitrotoluene 
HPLC EPA 8330A / 8330 B 4-Nitrotoluene 
HPLC EPA 8330A / 8330 B 3-Nitrotoluene 
HPLC EPA 8330A 3,5-Dinitroaniline 
HPLC EPA 8330A 2,4-Diamino-6-nitrotoluene 
HPLC EPA 8330A 2,6-Diamino-4-nitrotoluene 
HPLC EPA 8330A Picric Acid 
HPLC EPA 8332 Nitroglycerine 
HPLC EPA 8332 PETN 

Spectrometric EPA 9014 Cyanide 
Electrode EPA 9040 B / 9040C pH 

IC EPA 9056 / 9056A Bromate 
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Non-Potable Water 

Technology Method Analyte 

IC EPA 9056 / 9056A Bromide 
IC EPA 9056 / 9056A Chloride 
IC EPA 9056 / 9056A Fluoride 
IC EPA 9056 / 9056A Nitrate 
IC EPA 9056 / 9056A Nitrite 
IC EPA 9056 / 9056A Phosphate 
IC EPA 9056 / 9056A Sulfate 
IC EPA 9056 / 9056A Chlorate 

Combustion-IR EPA 9060A TOC 
Spectrometric EPA 9065 Phenols 
Gravimetric EPA 9070A Oil & Grease 
Gravimetric EPA 9071B Oil & Grease 

GC RSK175 Methane 
GC RSK175 Acetylene 
GC RSK175 Ethylene 
GC RSK175 Ethane 
GC RSK175 Propane 
GC RSK175 Carbon dioxide 

Spectrometric SM 4500-NH3C Ammonia 
Spectrometric SM 4500-NH3F Ammonia 
Spectrometric SM 4500-NOrgC TKN 
Spectrometric SM 4500-PE Phosphorus 
Turbidimetric SM 2130B Turbidity 

Titrimetric SM 2310B Acidity 
Titrimetric SM 2320B Alkalinity 
Titrimetric SM 2340C Hardness 

Platinum Electrode SM 2510B Specific Conductance 
Gravimetric SM 2540C TDS 
Gravimetric SM 2540D TSS 
Gravimetric SM 2540B Total Residue 

Spectrometric SM 3500-FeB Ferrous iron 
IC SM 4110B  Bromate 
IC SM 4110B  Bromide 
IC SM 4110B  Chloride 
IC SM 4110B  Fluoride 
IC SM 4110B  Nitrate 
IC SM 4110B  Nitrite 
IC SM 4110B  Phosphate 
IC SM 4110B  Sulfate 
IC SM 4110B  Chlorate 

Titrimetric SM 4500-Cl-B Chloride 
Titrimetric SM 4500-Cl B Total Residual Chlorine 

Spectrometric SM 4500CNE Cyanide 
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Non-Potable Water 

Technology Method Analyte 

Electrode SM 4500-FC Fluoride 
Electrode SM 4500 HB pH 

Spectrometric SM4500-NO2B Nitrite-N 
Spectrometric SM4500-NO3E Nitrate-N 
Spectrometric SM4500PE Ortho-phosphate 
Spectrometric SM4500-PE(PB5) Phosphorus 
Spectrometric SM4500-S2D Sulfide 

Titrimetric SM4500-S2F Sulfide 
Spectrometric SM4500-SiO2C Silica 

Electrode SM5210B BOD 
Spectrometric SM 5220D COD 

Combustion-IR SM 5310B TOC 
Spectrometric SM5540C Surfactants (MBAS) 

Distillation EPA 9010C Cyanide 
MicroDistillation QuickChem 10-204-00-1-X Cyanide 

ICP/ICP-MS SM2340B Hardness   

Preparation Method Type 

Purge & Trap EPA 5030B / 5030C Volatiles Prep 

Acid Digestion EPA 3005A / EPA 3010A / 
EPA 200.8 / EPA 200.7 

Metals Prep 

Continuous Liquid-Liquid EPA 3520C Organic Extraction 
Waste Dilution EPA 3580A Organic Extraction 

TCLP EPA 1311 Leaching 
SPLP EPA 1312 Leaching 

 

Drinking Water  

Technology Method Analyte 

Platinum Electrode EPA 120.1 Specific Conductance 
Electrode EPA 150.1 pH 

Gravimetric EPA 160.1 TDS 
Gravimetric EPA 160.2 TSS 
Gravimetric EPA 160.3 Total Residue 

ICP-MS EPA 200.8 Aluminum 
ICP-MS EPA 200.8 Antimony 
ICP-MS EPA 200.8 Arsenic 
ICP-MS EPA 200.8 Barium 
ICP-MS EPA 200.8 Beryllium 
ICP-MS EPA 200.8 Boron 
ICP-MS EPA 200.8 Cadmium 
ICP-MS EPA 200.8 Calcium 
ICP-MS EPA 200.8 Chromium 
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Drinking Water  

Technology Method Analyte 

ICP-MS EPA 200.8 Cobalt 
ICP-MS EPA 200.8 Copper 
ICP-MS EPA 200.8 Iron 
ICP-MS EPA 200.8 Lithium 
ICP-MS EPA 200.8 Lead 
ICP-MS EPA 200.8 Magnesium 
ICP-MS EPA 200.8 Manganese 
ICP-MS EPA 200.8 Molybdenum 
ICP-MS EPA 200.8 Nickel 
ICP-MS EPA 200.8 Potassium 
ICP-MS EPA 200.8 Selenium 
ICP-MS EPA 200.8 Silver 
ICP-MS EPA 200.8 Sodium 
ICP-MS EPA 200.8 Strontium 
ICP-MS EPA 200.8 Thallium 
ICP-MS EPA 200.8 Tin 
ICP-MS EPA 200.8 Titanium 
ICP-MS EPA 200.8 Uranium 
ICP-MS EPA 200.8 Vanadium 
ICP-MS EPA 200.8 Zinc 

IC EPA 218.6 Hexavalent Chromium 
Cold Vapor EPA 245.1 Mercury 

IC EPA 300.0 Bromate 
IC EPA 300.0 Bromide 
IC EPA 300.0 Chloride  
IC EPA 300.0 Fluoride 
IC EPA 300.0 Nitrate 
IC EPA 300.0 Nitrite 
IC EPA 300.0 Phosphate 
IC EPA 300.0 Sulfate 
IC  EPA 300.0 Chlorate 
IC EPA 300M Acetate 
IC EPA 300M Butyrate  
IC EPA 300M Lactate 
IC EPA 300M Propionate 
IC EPA 300M Pyruvate 
IC EPA 314.0 Perchlorate 

Spectrometric EPA 335.2 Cyanide 
Spectrometric EPA 350.2 Ammonia 
Spectrometric EPA 351.3 TKN 
Spectrometric EPA 352.1 Nitrate-N 
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Drinking Water  

Technology Method Analyte 

Spectrometric EPA 353.3 Nitrate-N 
Spectrometric EPA 354.1 Nitrite-N 
Spectrometric EPA 365.2 Ortho-phosphate 
Spectrometric EPA 365.2 Phosphorus 
Spectrometric EPA 370.1 Silica 

Titrimetric EPA 376.1 Sulfide 
Spectrometric EPA 410.4 COD 

Combustion-IR EPA 415.1 TOC 
Spectrometric EPA 420.1 Phenols 

GC EPA 504.1 DBCP 
GC EPA 504.1 EDB 

GC-MS EPA 524.2 Acetone 
GC-MS EPA 524.2 Benzene 
GC-MS EPA 524.2 Bromobenzene 
GC-MS EPA 524.2 Bromochloromethane 
GC-MS EPA 524.2 Bromodichloromethane 
GC-MS EPA 524.2 Bromoform 
GC-MS EPA 524.2 Bromomethane 
GC-MS EPA 524.2 tert-Butyl alcohol 
GC-MS EPA 524.2 2-Butanone (MEK) 
GC-MS EPA 524.2 n-Butylbenzene 
GC-MS EPA 524.2 sec-Butylbenzene 
GC-MS EPA 524.2 tert-Butylbenzene 
GC-MS EPA 524.2 Carbon disulfide 
GC-MS EPA 524.2 Carbon tetrachloride 
GC-MS EPA 524.2 Chlorobenzene 
GC-MS EPA 524.2 Chloroethane 
GC-MS EPA 524.2 Chloroform 
GC-MS EPA 524.2 Chloromethane 
GC-MS EPA 524.2 2-Chlorotoluene 
GC-MS EPA 524.2 4-Chlorotoluene 
GC-MS EPA 524.2 Dibromochloromethane 
GC-MS EPA 524.2 1,2-Dibromo-3-chloropropane 
GC-MS EPA 524.2 1,2-Dibromoethane 
GC-MS EPA 524.2 Dibromomethane 
GC-MS EPA 524.2 1,1-Dichloroethane 
GC-MS EPA 524.2 1,2-Dichloroethane 
GC-MS EPA 524.2 1,2-Dichlorobenzene 
GC-MS EPA 524.2 1,3-Dichlorobenzene 
GC-MS EPA 524.2 1,4-Dichlorobenzene 
GC-MS EPA 524.2 Dichlorodifluoromethane 

Form 403.8 – Original – 11-01-09      Page 23 of 40 



                  Certificate # L2278 
 

Drinking Water  

Technology Method Analyte 

GC-MS EPA 524.2 1,1-Dichloroethene 
GC-MS EPA 524.2 cis-1,2-Dichloroethene 
GC-MS EPA 524.2 trans-1,2-Dichloroethene 
GC-MS EPA 524.2 1,1-Dichloropropene 
GC-MS EPA 524.2 1,2-Dichloropropane 
GC-MS EPA 524.2 1,3-Dichloropropane 
GC-MS EPA 524.2 2,2-Dichloropropane 
GC-MS EPA 524.2 cis-1,3-Dichloropropene 
GC-MS EPA 524.2 trans-1,3-Dichloropropene 
GC-MS EPA 524.2 tert-Butyl ethyl ether (ETBE) 
GC-MS EPA 524.2 Ethylbenzene 
GC-MS EPA 524.2 2-Hexanone (MBK) 
GC-MS EPA 524.2 Hexachlorobutadiene 
GC-MS EPA 524.2 Isopropyl ether (DIPE) 
GC-MS EPA 524.2 Isopropylbenzene 
GC-MS EPA 524.2 p-Isopropyltoluene 
GC-MS EPA 524.2 Methylene Chloride 
GC-MS EPA 524.2 4-Methyl-2-pentanone (MIBK) 
GC-MS EPA 524.2 tert-Butyl methyl ether 
GC-MS EPA 524.2 Naphthalene 
GC-MS EPA 524.2 n-Propylbenzene 
GC-MS EPA 524.2 Styrene 
GC-MS EPA 524.2 tert-Amyl methyl ether (TAME) 
GC-MS EPA 524.2 1,1,1,2-Tetrachloroethane 
GC-MS EPA 524.2 1,1,2,2-Tetrachloroethane 
GC-MS EPA 524.2 Tetrachloroethene 
GC-MS EPA 524.2 Toluene 
GC-MS EPA 524.2 1,1,1-Trichloroethane 
GC-MS EPA 524.2 1,1,2-Trichloroethane 
GC-MS EPA 524.2 1,2,3-Trichlorobenzene 
GC-MS EPA 524.2 1,2,4-Trichlorobenzene 
GC-MS EPA 524.2 Trichloroethene 
GC-MS EPA 524.2 Trichlorofluoromethane 
GC-MS EPA 524.2 1,2,3-Trichloropropane 
GC-MS EPA 524.2 1,1,2-Trichloro1,2,2-trifluoroethane 
GC-MS EPA 524.2 1,2,4-Trimethylbenzene 
GC-MS EPA 524.2 1,3,5-Trimethylbenzene 
GC-MS EPA 524.2 Vinyl Chloride 
GC-MS EPA 524.2 m-Xylene & p-xylene 
GC-MS EPA 524.2 o-Xylene 

Titrimetric SM 2320B Alkalinity 
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Drinking Water  

Technology Method Analyte 

HPLC-MS EPA 6850 Perchlorate 
ICP/ICP-MS by Calculation SM 2340B Hardness 

Titrimetric SM 2340C Hardness 
Platinum Electrode SM 2510B Specific Conductance 

Gravimetric SM 2540B Total Residue 
Gravimetric SM 2540C TDS 
Gravimetric SM 2540D TSS 

Spectrometric SM 3500- FeB Ferrous Iron 
Spectrometric SM 4500-CNE Cyanide 

Electrode SM 4500 HB pH 
Spectrometric SM 4500-NH3C Ammonia 
Spectrometric SM 4500-NH3F Ammonia 
Spectrometric SM 4500-NO2B Nitrite-N 
Spectrometric SM 4500-NO3E Nitrate-N 
Spectrometric SM 4500-NOrgC TKN 
Spectrometric SM 4500-PE Ortho-phosphate 
Spectrometric SM 4500-PE(PB5) Phosphorus 

Titrimetric SM 4500-S2F Sulfide 
Spectrometric SM 4500-SiO2C Silica 
Spectrometric SM 5220D COD 

Combustion-IR SM 5310B TOC 
Spectrometric SM 5540C Surfactants 

MicroDistillation QuickChem 10-204-00-1-X Cyanide 
 

Solid and Chemical Materials  

Technology Method Analyte 

GC AK101 GRO 
GC AK102 DRO 
GC AK103 RRO 

GC AZ8015 DRO (C10-C22) 

GC AZ8015 ORO (C22-C32) 
GC RSK175 Methane 
GC RSK175 Acetylene 
GC RSK175 Ethylene 
GC RSK175 Ethane 
GC RSK175 Propane 
GC RSK175 Carbon dioxide 

Spectrometric SM4500-NH3C Ammonia 
Spectrometric SM4500-NH3F Ammonia 
Spectrometric SM4500-NOrgC TKN 
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Solid and Chemical Materials  

Technology Method Analyte 

Spectrometric SM4500-PE(PB5) Phosphorus 
Titrimetric Walkley Black TOC 
Electrode EPA 9045C / 9045D pH 

Spectrometric EPA 9065 Phenols 
Penskey-Martens EPA 1010/ 1010A Ignitability 

ICP EPA 6010B / 6010C Aluminum 
ICP EPA 6010B / 6010C Antimony 
ICP EPA 6010B / 6010C Arsenic 
ICP EPA 6010B / 6010C Barium 
ICP EPA 6010B / 6010C Beryllium 
ICP EPA 6010B / 6010C Boron 
ICP EPA 6010B / 6010C Cadmium 
ICP EPA 6010B / 6010C Calcium 
ICP EPA 6010B / 6010C Chromium 
ICP EPA 6010B / 6010C Cobalt 
ICP EPA 6010B / 6010C Copper 
ICP EPA 6010B / 6010C Iron 
ICP EPA 6010B / 6010C Lead 
ICP EPA 6010B / 6010C Lithium 
ICP EPA 6010B / 6010C Magnesium 
ICP EPA 6010B / 6010C Manganese 
ICP EPA 6010B / 6010C Molybdenum 
ICP EPA 6010B / 6010C Nickel 
ICP EPA 6010B / 6010C Potassium 
ICP EPA 6010B / 6010C Selenium 
ICP EPA 6010B / 6010C Silver 
ICP EPA 6010B / 6010C Sodium 
ICP EPA 6010B / 6010C Strontium 
ICP EPA 6010B / 6010C Thallium 
ICP EPA 6010B / 6010C Tin 
ICP EPA 6010B / 6010C Titanium 
ICP EPA 6010B / 6010C Vanadium 
ICP EPA 6010B / 6010C Zinc 

IPC-MS EPA 6020A Aluminum 
IPC-MS EPA 6020A Antimony 
IPC-MS EPA 6020A Arsenic 
IPC-MS EPA 6020A Barium 
IPC-MS EPA 6020A Beryllium 
IPC-MS EPA 6020A Boron 
IPC-MS EPA 6020A Cadmium 
IPC-MS EPA 6020A Calcium 
IPC-MS EPA 6020A Chromium 
IPC-MS EPA 6020A Cobalt 
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Solid and Chemical Materials  

Technology Method Analyte 

IPC-MS EPA 6020A Copper 
ICP-MS EPA 6020A Iron 
ICP-MS EPA 6020A Lead 
ICP-MS EPA 6020A Lithium 
ICP-MS EPA 6020A Magnesium 
ICP-MS EPA 6020A Manganese 
ICP-MS EPA 6020A Molybdenum 
ICP-MS EPA 6020A Nickel 
ICP-MS EPA 6020A Potassium 
ICP-MS EPA 6020A Selenium 
ICP-MS EPA 6020A Silver 
ICP-MS EPA 6020A Sodium 
ICP-MS EPA 6020A Strontium 
ICP-MS EPA 6020A Thallium 
ICP-MS EPA 6020A Tin 
ICP-MS EPA 6020A Titanium 
ICP-MS EPA 6020A Tungsten 
ICP-MS EPA 6020A Uranium 
ICP-MS EPA 6020A Vanadium 
ICP-MS EPA 6020A Zinc 

HPLC-MS EPA 6850 Perchlorate 
Spectrometric EPA 7196A Hex. Chromium 

IC EPA 7199 Hex. Chromium 
Cold-Vapor EPA 7471A / 7471B Mercury 

GC EPA 8011 DBCP 
GC EPA 8011 EDB 
GC EPA 8015B / 8015C / 8015D Gasoline 
GC EPA 8015B / 8015C / 8015D Diesel 
GC EPA 8015B / 8015C / 8015D Motor Oil 
GC EPA 8015B / 8015C / 8015D JP5 
GC EPA 8015B / 8015C Ethanol 
GC EPA 8015B / 8015C Isopropanol 
GC EPA 8015B / 8015C Diethylene Glycol 
GC EPA 8015B / 8015C Ethylene Glycol 
GC EPA 8015B / 8015C Triethylene Glycol 
GC EPA 8015B / 8015C / 8015D JP4 
GC EPA 8015B / 8015C Methanol 
GC EPA 8015B / 8015C Propylene Glycol 
GC EPA 8081A / 8081B Aldrin 
GC EPA 8081A / 8081B alpha-BHC 
GC EPA 8081A / 8081B beta-BHC 
GC EPA 8081A / 8081B delta-BHC 
GC EPA 8081A / 8081B gamma-BHC (Lindane) 
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GC EPA 8081A / 8081B DDD (4,4) 
GC EPA 8081A / 8081B DDE (4,4) 
GC EPA 8081A / 8081B DDT (4,4) 
GC EPA 8081A / 8081B Dieldrin 
GC EPA 8081A / 8081B Endosulfan I 
GC EPA 8081A / 8081B Endosulfan II 
GC EPA 8081A / 8081B Endosulfan sulfate 
GC EPA 8081A / 8081B Endrin 
GC EPA 8081A / 8081B Endrin Aldehyde 
GC EPA 8081A / 8081B Heptachlor 
GC EPA 8081A / 8081B Heptachlor epoxide 
GC EPA 8081A / 8081B Methoxychlor 
GC EPA 8081A / 8081B alpha-Chlordane 
GC EPA 8081A / 8081B gamma-Chlordane 
GC EPA 8081A / 8081B Endrin Ketone 
GC EPA 8081A / 8081B Toxaphene 
GC EPA 8081A / 8081B Technical Chlordane 
GC EPA 8081A / 8081B cis-Nonachlor 
GC EPA 8081A / 8081B DDD (2,4) 
GC EPA 8081A / 8081B DDE (2,4) 
GC EPA 8081A / 8081B DDT (2,4) 
GC EPA 8081A / 8081B Mirex 
GC EPA 8081A / 8081B Oxychlordane 
GC EPA 8081A / 8081B trans-Nonachlor 
GC EPA 8082 / 8082A PCB1016 
GC EPA 8082 / 8082A PCB1221 
GC EPA 8082 / 8082A PCB1232 
GC EPA 8082 / 8082A PCB1242 
GC EPA 8082 / 8082A PCB1248 
GC EPA 8082 / 8082A PCB1254 
GC EPA 8082 / 8082A PCB1260 
GC EPA 8082 / 8082A PCB1262 
GC EPA 8082 / 8082A PCB1268 
GC EPA 8082 / 8082A PCB 8 
GC EPA 8082 / 8082A PCB 18 
GC EPA 8082 / 8082A PCB 28 
GC EPA 8082 / 8082A PCB 44 
GC EPA 8082 / 8082A PCB 52 
GC EPA 8082 / 8082A PCB 66 
GC EPA 8082 / 8082A PCB 77 
GC EPA 8082 / 8082A PCB 81 
GC EPA 8082 / 8082A PCB 101 
GC EPA 8082 / 8082A PCB 105 
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GC EPA 8082 / 8082A PCB 110 
GC EPA 8082 / 8082A PCB 114 
GC EPA 8082 / 8082A PCB 118 
GC EPA 8082 / 8082A PCB 123 
GC EPA 8082 / 8082A PCB 126 
GC EPA 8082 / 8082A PCB 128 
GC EPA 8082 / 8082A PCB 138 
GC EPA 8082 / 8082A PCB 153 
GC EPA 8082 / 8082A PCB 156 
GC EPA 8082 / 8082A PCB 157 
GC EPA 8082 / 8082A PCB 167 
GC EPA 8082 / 8082A PCB 169 
GC EPA 8082 / 8082A PCB 170 
GC EPA 8082 / 8082A PCB 180 
GC EPA 8082 / 8082A PCB 187 
GC EPA 8082 / 8082A PCB 189 
GC EPA 8082 / 8082A PCB 195 
GC EPA 8082 / 8082A PCB 206 
GC EPA 8082 / 8082A PCB 209 
GC EPA 8141A / 8141B Azinphos-methyl 
GC EPA 8141A / 8141B Bolstar 
GC EPA 8141A / 8141B Chlorpyrifos 
GC EPA 8141A / 8141B Coumaphos 
GC EPA 8141A / 8141B Demeton 
GC EPA 8141A / 8141B Diazinon 
GC EPA 8141A / 8141B Dichlorvos 
GC EPA 8141A / 8141B Disulfoton 
GC EPA 8141A / 8141B Ethoprop 
GC EPA 8141A / 8141B Fensulfothion 
GC EPA 8141A / 8141B Fenthion 
GC EPA 8141A / 8141B Merphos 
GC EPA 8141A / 8141B Mevinphos 
GC EPA 8141A / 8141B Naled 
GC EPA 8141A / 8141B Methyl Parathion 
GC EPA 8141A / 8141B Phorate 
GC EPA 8141A / 8141B Ronnel 
GC EPA 8141A / 8141B Stirophos 
GC EPA 8141A / 8141B Tokuthion 
GC EPA 8141A / 8141B Trichloronate 
GC EPA 8141A / 8141B Dimethoate 
GC EPA 8141A / 8141B EPN 
GC EPA 8141A / 8141B Famphur 
GC EPA 8141A / 8141B Malathion 
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GC EPA 8141A / 8141B Ethyl Parathion 
GC EPA 8141A / 8141B O,O,O-Triethylphosphorothioate 
GC EPA 8141A / 8141B Sulfotepp 
GC EPA 8141A / 8141B Thionazin 
GC EPA 8141A / 8141B Tributyl Phosphate 

GC-MS EPA 8260B / 8260C Acetone 
GC-MS EPA 8260B / 8260C Acrolein 
GC-MS EPA 8260B / 8260C Acrylonitrile 
GC-MS EPA 8260B / 8260C Benzene 
GC-MS EPA 8260B / 8260C Bromobenzene 
GC-MS EPA 8260B / 8260C Bromochloromethane 
GC-MS EPA 8260B / 8260C Bromodichloromethane 
GC-MS EPA 8260B / 8260C Bromoform 
GC-MS EPA 8260B / 8260C Bromomethane 
GC-MS EPA 8260B / 8260C tert-Butyl alcohol 
GC-MS EPA 8260B / 8260C 2-Butanone (MEK) 
GC-MS EPA 8260B / 8260C n-Butylbenzene 
GC-MS EPA 8260B / 8260C sec-Butylbenzene 
GC-MS EPA 8260B / 8260C tert-Butylbenzene 
GC-MS EPA 8260B / 8260C Carbon disulfide 
GC-MS EPA 8260B / 8260C Carbon tetrachloride 
GC-MS EPA 8260B / 8260C Chlorobenzene 
GC-MS EPA 8260B / 8260C 2-Chloroethyl vinyl ether 
GC-MS EPA 8260B / 8260C Chloroethane 
GC-MS EPA 8260B / 8260C Chloroform 
GC-MS EPA 8260B / 8260C 1-Chlorohexane 
GC-MS EPA 8260B / 8260C Chloromethane 
GC-MS EPA 8260B / 8260C 2-Chlorotoluene 
GC-MS EPA 8260B / 8260C 4-Chlorotoluene 
GC-MS EPA 8260B / 8260C Isopropyl ether (DIPE) 
GC-MS EPA 8260B / 8260C Dibromochloromethane 
GC-MS EPA 8260B / 8260C 1,2-Dibromo-3-chloropropane 
GC-MS EPA 8260B / 8260C 1,2-Dibromoethane 
GC-MS EPA 8260B / 8260C Dibromomethane 
GC-MS EPA 8260B / 8260C 1,1-Dichloroethane 
GC-MS EPA 8260B / 8260C 1,2-Dichloroethane 
GC-MS EPA 8260B / 8260C 1,2-Dichlorobenzene 
GC-MS EPA 8260B / 8260C 1,3-Dichlorobenzene 
GC-MS EPA 8260B / 8260C trans-1,4-Dichloro-2-Butene 
GC-MS EPA 8260B / 8260C 1,4-Dichlorobenzene 
GC-MS EPA 8260B / 8260C Dichlorodifluoromethane 
GC-MS EPA 8260B / 8260C 1,1-Dichloroethene 
GC-MS EPA 8260B / 8260C cis-1,2-Dichloroethene 
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GC-MS EPA 8260B / 8260C trans-1,2-Dichloroethene 
GC-MS EPA 8260B / 8260C Dichlorofluoromethane 
GC-MS EPA 8260B / 8260C 1,1-Dichloropropene 
GC-MS EPA 8260B / 8260C 1,2-Dichloropropane 
GC-MS EPA 8260B / 8260C 1,3-Dichloropropane 
GC-MS EPA 8260B / 8260C 2,2-Dichloropropane 
GC-MS EPA 8260B / 8260C cis-1,3-Dichloropropene 
GC-MS EPA 8260B / 8260C trans-1,3-Dichloropropene 
GC-MS EPA 8260B / 8260C tert-Butyl ethyl ether (ETBE) 
GC-MS EPA 8260B / 8260C Ethyl Methacrylate 
GC-MS EPA 8260B / 8260C Ethylbenzene 
GC-MS EPA 8260B / 8260C 2-Hexanone (MBK) 
GC-MS EPA 8260B / 8260C Hexachlorobutadiene 
GC-MS EPA 8260B / 8260C Iodomethane 
GC-MS EPA 8260B / 8260C Isopropylbenzene 
GC-MS EPA 8260B / 8260C p-Isopropyltoluene 
GC-MS EPA 8260B / 8260C Methylene Chloride 
GC-MS EPA 8260B / 8260C 4-Methyl-2-pentanone (MIBK) 
GC-MS EPA 8260B / 8260C tert-Butyl methyl ether 
GC-MS EPA 8260B / 8260C Naphthalene 
GC-MS EPA 8260B / 8260C n-Propylbenzene 
GC-MS EPA 8260B / 8260C Styrene 
GC-MS EPA 8260B / 8260C tert-Amyl methyl ether (TAME) 
GC-MS EPA 8260B / 8260C 1,1,1,2-Tetrachloroethane 
GC-MS EPA 8260B / 8260C 1,1,2,2-Tetrachloroethane 
GC-MS EPA 8260B / 8260C Tetrachloroethene 
GC-MS EPA 8260B / 8260C Toluene 
GC-MS EPA 8260B / 8260C 1,1,1-Trichloroethane 
GC-MS EPA 8260B / 8260C 1,1,2-Trichloroethane 
GC-MS EPA 8260B / 8260C 1,2,3-Trichlorobenzene 
GC-MS EPA 8260B / 8260C 1,2,4-Trichlorobenzene 
GC-MS EPA 8260B / 8260C Trichloroethene 
GC-MS EPA 8260B / 8260C Trichlorofluoromethane 
GC-MS EPA 8260B / 8260C 1,2,3-Trichloropropane 
GC-MS EPA 8260B / 8260C 1,1,2-Trichloro1,2,2-trifluoroethane 
GC-MS EPA 8260B / 8260C 1,2,4-Trimethylbenzene 
GC-MS EPA 8260B / 8260C 1,3,5-Trimethylbenzene 
GC-MS EPA 8260B / 8260C Vinyl Acetate 
GC-MS EPA 8260B / 8260C Vinyl Chloride 
GC-MS EPA 8260B / 8260C m-Xylene & p-xylene 
GC-MS EPA 8260B / 8260C o-Xylene 
GC-MS EPA 8260B / 8260C 2-Butanol 
GC-MS EPA 8260B / 8260C Cyclohexane 
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GC-MS EPA 8260B / 8260C 1,4-Dioxane 
GC-MS EPA 8260B / 8260C 2-Chloro-1,1,1-trifluoroethane 
GC-MS EPA 8260B / 8260C Chlorotrifluoroethylene 
GC-MS EPA 8260B / 8260C cis-1,4-Dichloro-2-butene 
GC-MS EPA 8260B / 8260C Ethanol 
GC-MS EPA 8260B / 8260C Ethyl Methacrylate 
GC-MS EPA 8260B / 8260C Isobutyl Alcohol 
GC-MS EPA 8260B / 8260C Methacrylonitrile 
GC-MS EPA 8260B / 8260C Methyl Methacrylate 
GC-MS EPA 8260B / 8260C Pentachloroethane 
GC-MS EPA 8260B / 8260C Propionitrile 
GC-MS EPA 8260B / 8260C Sec-Propyl alcohol 
GC-MS EPA 8260B / 8260C Tetrahydrofuran 
GC-MS EPA 8260B / 8260C trans-1,4-Dichloro-2-butene 
GC-MS EPA 8260B / 8260C SIM Benzene 
GC-MS EPA 8260B / 8260C SIM Carbon tetrachloride 
GC-MS EPA 8260B / 8260C SIM Chloroform 
GC-MS EPA 8260B / 8260C SIM Chloromethane 
GC-MS EPA 8260B / 8260C SIM 1,2-Dibromo-3-chloropropane 
GC-MS EPA 8260B / 8260C SIM 1,2-Dibromoethane 
GC-MS EPA 8260B / 8260C SIM 1,2-Dichloroethane 
GC-MS EPA 8260B / 8260C SIM 1,1-Dichloroethene 
GC-MS EPA 8260B / 8260C SIM cis-1,2-Dichloroethene 
GC-MS EPA 8260B / 8260C SIM trans-1,2-Dichloroethene 
GC-MS EPA 8260B / 8260C SIM 1,1,2,2-Tetrachloroethane 
GC-MS EPA 8260B / 8260C SIM Tetrachloroethene 
GC-MS EPA 8260B / 8260C SIM 1,1,1-Trichloroethane 
GC-MS EPA 8260B / 8260C SIM 1,1,2-Trichloroethane 
GC-MS EPA 8260B / 8260C SIM Trichloroethene 
GC-MS EPA 8260B / 8260C SIM 1,2,3-Trichloropropane 
GC-MS EPA 8260B / 8260C SIM Vinyl Chloride 
GC-MS EPA 8260B / 8260C SIM 1,4-Dioxane 
GC-MS EPA 8270C / 8270D Acenaphthene 
GC-MS EPA 8270C / 8270D Acenaphthylene 
GC-MS EPA 8270C / 8270D Aniline 
GC-MS EPA 8270C / 8270D Anthracene 
GC-MS EPA 8270C / 8270D Azobenzene 
GC-MS EPA 8270C / 8270D Benzidine 
GC-MS EPA 8270C / 8270D Benzo(a)anthracene 
GC-MS EPA 8270C / 8270D benzo(a)pyrene 
GC-MS EPA 8270C / 8270D Benzo(b)fluoranthene 
GC-MS EPA 8270C / 8270D Benzo(e)pyrene 
GC-MS EPA 8270C / 8270D Benzo(g,h,i)perylene 
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GC-MS EPA 8270C / 8270D Benzo(k)fluoranthene 
GC-MS EPA 8270C / 8270D Benzoic Acid 
GC-MS EPA 8270C / 8270D Benzyl Alcohol 
GC-MS EPA 8270C / 8270D Biphenyl 
GC-MS EPA 8270C / 8270D bis(2-chloroethoxy)methane 
GC-MS EPA 8270C / 8270D bis(2-chloroethyl)ether 
GC-MS EPA 8270C / 8270D bis(2-chloroisopropyl)ether 
GC-MS EPA 8270C / 8270D bis(2-Ethylhexyl)adipate 
GC-MS EPA 8270C / 8270D bis(2-Ethylhexyl)phthalate 
GC-MS EPA 8270C / 8270D 4-Bromophenyl-phenylether 
GC-MS EPA 8270C / 8270D Butylbenzylphthalate 
GC-MS EPA 8270C / 8270D Carbazole 
GC-MS EPA 8270C / 8270D 4-Chloro-3-methylphenol 
GC-MS EPA 8270C / 8270D 4-Chloroaniline 
GC-MS EPA 8270C / 8270D 2-Chloronaphthalene 
GC-MS EPA 8270C / 8270D 2-Chlorophenol 
GC-MS EPA 8270C / 8270D 4-Chlorophenyl-phenylether 
GC-MS EPA 8270C / 8270D Chrysene 
GC-MS EPA 8270C / 8270D Dibenzo(a,h)anthracene 
GC-MS EPA 8270C / 8270D Dibenzofuran 
GC-MS EPA 8270C / 8270D 1,2-Dichlorobenzene 
GC-MS EPA 8270C / 8270D 1,3-Dichlorobenzene 
GC-MS EPA 8270C / 8270D 1,4-Dichlorobenzene 
GC-MS EPA 8270C / 8270D 3,3'-Dichlorobenzidine 
GC-MS EPA 8270C / 8270D 2,4-Dichlorophenol 
GC-MS EPA 8270C / 8270D Diethylphthalate 
GC-MS EPA 8270C / 8270D 2,6-Dimethylnaphthalene 
GC-MS EPA 8270C / 8270D 2,4-Dimethylphenol 
GC-MS EPA 8270C / 8270D Dimethylphthalate 
GC-MS EPA 8270C / 8270D Di-n-butylphthalate 
GC-MS EPA 8270C / 8270D 4,6-Dinitro-2-methylphenol 
GC-MS EPA 8270C / 8270D 2,4-Dinitrophenol 
GC-MS EPA 8270C / 8270D 2,4-Dinitrotoluene 
GC-MS EPA 8270C / 8270D 2,6-Dinitrotoluene 
GC-MS EPA 8270C / 8270D Di-n-octylphthalate 
GC-MS EPA 8270C / 8270D Fluoranthene 
GC-MS EPA 8270C / 8270D Fluorene 
GC-MS EPA 8270C / 8270D Hexachlorobenzene 
GC-MS EPA 8270C / 8270D Hexachlorobutadiene 
GC-MS EPA 8270C / 8270D Hexachlorocyclopentadiene 
GC-MS EPA 8270C / 8270D Hexachloroethane 
GC-MS EPA 8270C / 8270D Indeno(1,2,3-cd)pyrene 
GC-MS EPA 8270C / 8270D Isophorone 
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GC-MS EPA 8270C / 8270D 1-Methylnaphthalene 
GC-MS EPA 8270C / 8270D 2-Methylnaphthalene 
GC-MS EPA 8270C / 8270D 1-Methylphenanthrene 
GC-MS EPA 8270C / 8270D 2-Methylphenol 
GC-MS EPA 8270C / 8270D 4-Methylphenol 
GC-MS EPA 8270C / 8270D Naphthalene 
GC-MS EPA 8270C / 8270D 2-Nitroaniline 
GC-MS EPA 8270C / 8270D 3-Nitroaniline 
GC-MS EPA 8270C / 8270D 4-Nitroaniline 
GC-MS EPA 8270C / 8270D Nitrobenzene 
GC-MS EPA 8270C / 8270D 2-Nitrophenol 
GC-MS EPA 8270C / 8270D 4-Nitrophenol 
GC-MS EPA 8270C / 8270D n-Nitrosodimethylamine 
GC-MS EPA 8270C / 8270D n-Nitroso-di-n-propylamine 
GC-MS EPA 8270C / 8270D n-Nitrosodiphenylamine 
GC-MS EPA 8270C / 8270D Pentachlorophenol 
GC-MS EPA 8270C / 8270D Perylene 
GC-MS EPA 8270C / 8270D Phenanthrene 
GC-MS EPA 8270C / 8270D Phenol 
GC-MS EPA 8270C / 8270D Pyrene 
GC-MS EPA 8270C / 8270D Pyridine 
GC-MS EPA 8270C / 8270D 2,3,4,6-Tetrachlorophenol 
GC-MS EPA 8270C / 8270D 1,2,4-Trichlorobenzene 
GC-MS EPA 8270C / 8270D 2,3,4-Trichlorophenol 
GC-MS EPA 8270C / 8270D 2,3,5-Trichlorophenol 
GC-MS EPA 8270C / 8270D 2,4,5-Trichlorophenol 
GC-MS EPA 8270C / 8270D 2,4,6-Trichlorophenol 
GC-MS EPA 8270C / 8270D 2,3,5-Trimethylnaphthalene 
GC-MS EPA 8270C / 8270D 1,2,4,5-Tetrachlorobenzene 
GC-MS EPA 8270C / 8270D 1,3,5-Trinitrobenzene 
GC-MS EPA 8270C / 8270D 1,3-Dinitrobenzene 
GC-MS EPA 8270C / 8270D 1,4-Dioxane 
GC-MS EPA 8270C / 8270D 1,4-Naphthoquinone 
GC-MS EPA 8270C / 8270D 1-Chloronaphthalene 
GC-MS EPA 8270C / 8270D 1-Naphthylamine 
GC-MS EPA 8270C / 8270D 2,6-Dichlorophenol 
GC-MS EPA 8270C / 8270D 2-acetylaminofluorene 
GC-MS EPA 8270C / 8270D 2-Naphthylamine 
GC-MS EPA 8270C / 8270D 2-Picoline 
GC-MS EPA 8270C / 8270D 3,3-Dimethylbenzidine 
GC-MS EPA 8270C / 8270D 3,4-Dimethylphenol 
GC-MS EPA 8270C / 8270D 3,5-Dimethylphenol 
GC-MS EPA 8270C / 8270D 3-Methylchlolanthrene 
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GC-MS EPA 8270C / 8270D 4-Aminobiphenyl 
GC-MS EPA 8270C / 8270D 4-Nitroquinoline-N-oxide 
GC-MS EPA 8270C / 8270D 5-Nitro-o-toluidine 
GC-MS EPA 8270C / 8270D 7,12-Dimethylbenz(a)anthracene 
GC-MS EPA 8270C / 8270D Acetophenone 
GC-MS EPA 8270C / 8270D Aramite 
GC-MS EPA 8270C / 8270D Atrazine 
GC-MS EPA 8270C / 8270D Biphenyl 
GC-MS EPA 8270C / 8270D Chlorobenzilate 
GC-MS EPA 8270C / 8270D Diallate 
GC-MS EPA 8270C / 8270D Dibenzo(a,j)acridine 
GC-MS EPA 8270C / 8270D Dimethoate 
GC-MS EPA 8270C / 8270D Dinoseb 
GC-MS EPA 8270C / 8270D Diphenyl ether 
GC-MS EPA 8270C / 8270D Disulfoton 
GC-MS EPA 8270C / 8270D Ethyl methacrylate 
GC-MS EPA 8270C / 8270D Ethyl methanesulfonate 
GC-MS EPA 8270C / 8270D Ethyl parathion 
GC-MS EPA 8270C / 8270D Famphur 
GC-MS EPA 8270C / 8270D Hexachlorophene 
GC-MS EPA 8270C / 8270D Hexachloropropene 
GC-MS EPA 8270C / 8270D Isodrin 
GC-MS EPA 8270C / 8270D Isosafrole 
GC-MS EPA 8270C / 8270D kepone 
GC-MS EPA 8270C / 8270D Methapyrilene 
GC-MS EPA 8270C / 8270D Methyl methanesulfonate 
GC-MS EPA 8270C / 8270D Methyl parathion 
GC-MS EPA 8270C / 8270D N-nitrosodiethylamine 
GC-MS EPA 8270C / 8270D N-Nitrosodi-n-butylamine 
GC-MS EPA 8270C / 8270D N-Nitrosomethylethylamine 
GC-MS EPA 8270C / 8270D N-Nitrosomorpholine 
GC-MS EPA 8270C / 8270D N-Nitrosopiperdine 
GC-MS EPA 8270C / 8270D N-Nitrosopyrrolidine 
GC-MS EPA 8270C / 8270D O,O,O-triethyl phosphorothi 
GC-MS EPA 8270C / 8270D o-toluidine 
GC-MS EPA 8270C / 8270D p-Dimethylaminoazobenze 
GC-MS EPA 8270C / 8270D Pentachlorobenzene 
GC-MS EPA 8270C / 8270D Pentachloroethane 
GC-MS EPA 8270C / 8270D Pentachloronitrobenzene 
GC-MS EPA 8270C / 8270D Phenacetin 
GC-MS EPA 8270C / 8270D Phorate 
GC-MS EPA 8270C / 8270D p-phenylenediamine 
GC-MS EPA 8270C / 8270D Pronamide 
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GC-MS EPA 8270C / 8270D Safrole 
GC-MS EPA 8270C / 8270D Sulfotepp 
GC-MS EPA 8270C / 8270D Thionazin 
GC-MS EPA 8270C / 8270D  SIM Acenaphthene 
GC-MS EPA 8270C / 8270D SIM Acenaphthylene 
GC-MS EPA 8270C / 8270D SIM Anthracene 
GC-MS EPA 8270C / 8270D SIM Azobenzene 
GC-MS EPA 8270C / 8270D SIM Benzo(a)anthracene 
GC-MS EPA 8270C / 8270D SIM benzo(a)pyrene 
GC-MS EPA 8270C / 8270D SIM Benzo(b)fluoranthene 
GC-MS EPA 8270C / 8270D SIM Benzo(e)pyrene 
GC-MS EPA 8270C / 8270D SIM Benzo(g,h,i)perylene 
GC-MS EPA 8270C / 8270D SIM Benzo(k)fluoranthene 
GC-MS EPA 8270C / 8270D SIM Biphenyl 
GC-MS EPA 8270C / 8270D SIM bis(2-chloroethyl)ether 
GC-MS EPA 8270C / 8270D SIM bis(2-Ethylhexyl)phthalate 
GC-MS EPA 8270C / 8270D SIM Carbazole 
GC-MS EPA 8270C / 8270D SIM 4-Chloro-3-methylphenol 
GC-MS EPA 8270C / 8270D SIM 2-Chlorophenol 
GC-MS EPA 8270C / 8270D SIM Chrysene 
GC-MS EPA 8270C / 8270D SIM Dibenzo(a,h)anthracene 
GC-MS EPA 8270C / 8270D SIM 2,4-Dichlorophenol 
GC-MS EPA 8270C / 8270D SIM 2,6-Dimethylnaphthalene 
GC-MS EPA 8270C / 8270D SIM 2,4-Dimethylphenol 
GC-MS EPA 8270C / 8270D SIM Fluoranthene 
GC-MS EPA 8270C / 8270D SIM Fluorene 
GC-MS EPA 8270C / 8270D SIM Hexachlorobenzene 
GC-MS EPA 8270C / 8270D SIM Indeno(1,2,3-cd)pyrene 
GC-MS EPA 8270C / 8270D SIM 1-Methylnaphthalene 
GC-MS EPA 8270C / 8270D SIM 2-Methylnaphthalene 
GC-MS EPA 8270C / 8270D SIM 1-Methylphenanthrene 
GC-MS EPA 8270C / 8270D SIM Naphthalene 
GC-MS EPA 8270C / 8270D SIM n-Nitrosodimethylamine 
GC-MS EPA 8270C / 8270D SIM n-Nitroso-di-n-propylamine 
GC-MS EPA 8270C / 8270D SIM Pentachlorophenol 
GC-MS EPA 8270C / 8270D SIM Perylene 
GC-MS EPA 8270C / 8270D SIM Phenanthrene 
GC-MS EPA 8270C / 8270D SIM Phenol 
GC-MS EPA 8270C / 8270D SIM Pyrene 
GC-MS EPA 8270C / 8270D SIM 2,4,5-Trichlorophenol 
GC-MS EPA 8270C / 8270D SIM 2,4,6-Trichlorophenol 
GC-MS EPA 8270C / 8270D SIM 2,3,5-Trimethylnaphthalene 
GC-MS EPA 8270C / 8270D SIM 1,4-Dioxane 
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GC-MS EPA 8270C / 8270D SIM Butylbenzylphthalate 

GC-MS EPA 8270C / 8270D SIM Diethylphthalate 

GC-MS EPA 8270C / 8270D SIM Dimethylphthalate 

GC-MS EPA 8270C / 8270D SIM Di-n-butylphthalate 

GC-MS EPA 8270C / 8270D SIM Di-n-octylphthalate 

HPLC EPA 8310 Acenaphthene 
HPLC EPA 8310 Acenaphthylene 
HPLC EPA 8310 Anthracene 
HPLC EPA 8310 Benzo(a)anthracene 
HPLC EPA 8310 Benzo(a)pyrene 
HPLC EPA 8310 Benzo(b)fluoranthene 
HPLC EPA 8310 Benzo(g,h,i)perylene 
HPLC EPA 8310 Benzo(k)fluoranthene 
HPLC EPA 8310 Chrysene 
HPLC EPA 8310 Dibenzo(a,h)anthracene 
HPLC EPA 8310 Fluoranthene 
HPLC EPA 8310 Fluorene 
HPLC EPA 8310 Indeno(1,2,3-cd)pyrene 
HPLC EPA 8310 1-Methylnaphthalene 
HPLC EPA 8310 2-Methylnaphthalene 
HPLC EPA 8310 Naphthalene 
HPLC EPA 8310 Phenanthrene 
HPLC EPA 8310 Pyrene 
HPLC EPA 8330A HMX 
HPLC EPA 8330A RDX 
HPLC EPA 8330A 1,3,5-TNB 
HPLC EPA 8330A 1,3-DNB 
HPLC EPA 8330A Tetryl 
HPLC EPA 8330A Nitrobenzene 
HPLC EPA 8330A 2,4,6-TNT 
HPLC EPA 8330A 4-AM-2,6-DNT 
HPLC EPA 8330A 2-AM-4,6-DNT 
HPLC EPA 8330A 2,6-DNT 
HPLC EPA 8330A 2,4-DNT 
HPLC EPA 8330A 2-Nitrotoluene 
HPLC EPA 8330A 4-Nitrotoluene 
HPLC EPA 8330A 3-Nitrotoluene 
HPLC EPA 8330A 3,5-Dinitroaniline 
HPLC EPA 8330A 2,4-Diamino-6-nitrotoluene 

HPLC EPA 8330A 2,6-Diamino-4-nitrotoluene 

HPLC EPA 8330A Picric Acid 
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Solid and Chemical Materials  

Technology Method Analyte 

HPLC EPA 8332 Nitroglycerine 

HPLC EPA 8332 PETN 

Combustion-IR EPA 9060A TOC 

IC        EPA 9056 / 9056A Bromate 

IC EPA 9056 / 9056A Bromide 

IC EPA 9056 / 9056A Chloride 

IC EPA 9056 / 9056A Fluoride 

IC EPA 9056 / 9056A Nitrate 

IC EPA 9056 / 9056A Nitrite 

IC EPA 9056 / 9056A Phosphate 

IC EPA 9056 / 9056A Sulfate 

IC EPA 9056 / 9056A Chlorate 

GC EPA 8151A Acifluorfen 
GC EPA 8151A Bentazon 
GC EPA 8151A Chloramben 
GC EPA 8151A 2,4-D 
GC EPA 8151A 2,4-DB 
GC EPA 8151A Dacthal 
GC EPA 8151A Dalapon 
GC EPA 8151A Dicamba 
GC EPA 8151A 3,5-Dichlorobenzoic acid 
GC EPA 8151A Dichlorprop 
GC EPA 8151A Dinoseb 
GC EPA 8151A MCPA 
GC EPA 8151A MCPP 
GC EPA 8151A Pentachlorophenol 
GC EPA 8151A Picloram 
GC EPA 8151A Silvex 
GC EPA 8151A 2,4,5-T 

Spectrometric EPA 9014 Cyanide 

Gravimetric EPA 9071B Oil & Grease 
GFAA CA 939M Organo Lead 

Preparation Method Type 

Purge &Trap EPA 5030B / EPA 5035 Volatiles Prep 
Acid Digestion EPA 3050B Metals Prep 

Alkaline Digestion EPA 3060A Hexavalent Chrom 
Soxhlet EPA 3540C Organic Extraction 

Sonication EPA 3550C Organic Extraction 
Waste Dilution EPA 3580A Organic Extraction 

Microwave EPA 3546 Organic Extraction 
TCLP EPA 1311 Leaching 
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Solid and Chemical Materials  

Technology Method Analyte 

SPLP EPA 1312 Leaching 
Floricil Clean-up EPA 3620C Extract Clean-Up 
GPC Clean-up EPA 3640A Extract Clean-Up 

Sulfur Clean-up EPA 3660B Extract Clean-Up 
Acid/Permanganate Clean-up EPA 3665A Extract Clean-Up 

 
 

Air and Emissions  

Technology Method Analyte 

GC-MS TO-15 1,1,1-trichloroethane 
GC-MS TO-15 1,1,2,2-tetrachloroethane 
GC-MS TO-15 1,1,2-Trichloro1,2,2-trifluoroethane 
GC-MS TO-15 1,1,2-trichloroethane 
GC-MS TO-15 1,1-dichloroethane 
GC-MS TO-15 1,1-Dichloroethene 
GC-MS TO-15 1,2,4-trichlorobenzene 
GC-MS TO-15 1,2,4-trimethylbenzene 
GC-MS TO-15 1,2-dibromoethane 
GC-MS TO-15 1,2-dichlorobenzene 
GC-MS TO-15 1,2-dichloroethane 
GC-MS TO-15 1,2-dichloroethene 
GC-MS TO-15 1,2-dichloropropane 
GC-MS TO-15 1,3,5-trimethylbenzene 
GC-MS TO-15 1,3-Butadiene 
GC-MS TO-15 1,3-Butadiene, 1,1,2,3,4,Hexachloro 
GC-MS TO-15 1,3-dichlorobenzene 
GC-MS TO-15 1,4-dichlorobenzene 
GC-MS TO-15 1,4-Dioxane 
GC-MS TO-15 2,2,4-Trimethylpentane 
GC-MS TO-15 4-Ethyltoluene 
GC-MS TO-15 Acetone 
GC-MS TO-15 Acrylonitrile 
GC-MS TO-15 Allyl Chloride 
GC-MS TO-15 Benzene 
GC-MS TO-15 Benzyl Chloride 
GC-MS TO-15 Bromodichloromethane 
GC-MS TO-15 Bromoform 
GC-MS TO-15 Bromomethane 
GC-MS TO-15 Carbon Disulfide 
GC-MS TO-15 Carbon Tetrachloride 
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Air and Emissions  

Technology Method Analyte 

GC-MS TO-15 Chlorobenzene 
GC-MS TO-15 Chloroethane 
GC-MS TO-15 Chloroethene 
GC-MS TO-15 Chloroform 
GC-MS TO-15 Chloromethane 
GC-MS TO-15 cis-1,3-Dichloropropene 
GC-MS TO-15 Cyclohexane 
GC-MS TO-15 Dibromochloromethane 
GC-MS TO-15 Dichlorodifluoromethane 
GC-MS TO-15 Dichlorotetrafluoroethane 
GC-MS TO-15 Ethyl Acetate 
GC-MS TO-15 Ethylbenzene 
GC-MS TO-15 Isopropyl Alcohol 
GC-MS TO-15 m+p-Xylene 
GC-MS TO-15 Methyl butyl Ketone 
GC-MS TO-15 Methyl Ethyl Ketone 
GC-MS TO-15 Methyl Isobutyl Ketone 
GC-MS TO-15 Methyl Tert-Butyl Ether 
GC-MS TO-15 Methylene Chloride 
GC-MS TO-15 n-Heptane 
GC-MS TO-15 n-Hexane 
GC-MS TO-15 o-Xylene 
GC-MS TO-15 Styrene 
GC-MS TO-15 Tetrachloroethylene 
GC-MS TO-15 Tetrahydrofuran 
GC-MS TO-15 Toluene 
GC-MS TO-15 Trans-1,2-Dichloroethene 
GC-MS TO-15 trans-1,3-Dichloropropene 
GC-MS TO-15 Trichloroethylene 
GC-MS TO-15 Trichloromonofluoromethan 
GC-MS TO-15 Vinyl Acetate 
GC-MS TO-15 Vinyl Bromide 

Notes: 

1) This laboratory offers commercial testing service. 

 
 
Approved by:           Date: September 25, 2014 
                                 R. Douglas Leonard 
                              Chief Technical Officer 
 
Reissued: 1/9/14  Revised: 9/25/14 
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EMAX Laboratories, Inc.

Torrance, CA 90501 

CALIFORNIA STATE
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM   

Accredited Fields of Testing

Certificate No.: 2672

Phone: (310) 618-8889

Renew Date: 6/30/20171835 West 205th Street

102 - Inorganic Chemistry of Drinking WaterField of Testing:

Hydrogen Ion (pH) EPA 150.1102.015 001

Turbidity EPA 180.1102.020 001

Calcium EPA 200.7102.026 001

Magnesium EPA 200.7102.026 002

Potassium EPA 200.7102.026 003

Sodium EPA 200.7102.026 005

Hardness (calculation) EPA 200.7102.026 006

Bromide EPA 300.0102.030 001

Chlorate EPA 300.0102.030 002

Chloride EPA 300.0102.030 003

Fluoride EPA 300.0102.030 005

Nitrate EPA 300.0102.030 006

Nitrite EPA 300.0102.030 007

Phosphate, Ortho EPA 300.0102.030 008

Sulfate EPA 300.0102.030 009

Perchlorate EPA 314.0102.045 001

Turbidity SM2130B-2001102.095 001

Alkalinity SM2320B-1997102.100 001

Hardness (calculation) SM2340B-1997102.120 001

Hardness SM2340C-1997102.121 001

Conductivity SM2510B-1997102.130 001

Residue, Filterable TDS SM2540C-1997102.140 001

Chloride SM4110B102.150 001

Fluoride SM4110B102.150 002

Nitrate SM4110B102.150 003

Nitrite SM4110B102.150 004

Phosphate, Ortho SM4110B102.150 005

Sulfate SM4110B102.150 006

Chloride SM4500-Cl- B-1997102.170 001

Cyanide, Total SM4500-CN E102.190 001

Cyanide, amenable SM4500-CN G102.192 001

Fluoride SM4500-F B,C-1997102.200 001

Hydrogen Ion (pH) SM4500-H+ B-2000102.203 001

Nitrite SM4500-NO2- B-2000102.220 001

Nitrite SM4500-NO3- E-2000102.232 001

Nitrate SM4500-NO3- E-2000102.232 002

Phosphate, Ortho SM4500-P E102.240 001

Total Organic Carbon TOC SM5310B102.260 001

As of 6/30/2015 , this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. Page 1 of 8
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Surfactants SM5540C102.270 001

103 - Toxic Chemical Elements of Drinking WaterField of Testing:

Aluminum EPA 200.7103.130 001

Barium EPA 200.7103.130 003

Beryllium EPA 200.7103.130 004

Cadmium EPA 200.7103.130 005

Chromium EPA 200.7103.130 007

Copper EPA 200.7103.130 008

Iron EPA 200.7103.130 009

Manganese EPA 200.7103.130 011

Nickel EPA 200.7103.130 012

Silver EPA 200.7103.130 015

Zinc EPA 200.7103.130 017

Boron EPA 200.7103.130 018

Aluminum EPA 200.8103.140 001

Antimony EPA 200.8103.140 002

Arsenic EPA 200.8103.140 003

Barium EPA 200.8103.140 004

Beryllium EPA 200.8103.140 005

Cadmium EPA 200.8103.140 006

Chromium EPA 200.8103.140 007

Copper EPA 200.8103.140 008

Lead EPA 200.8103.140 009

Manganese EPA 200.8103.140 010

Nickel EPA 200.8103.140 012

Selenium EPA 200.8103.140 013

Silver EPA 200.8103.140 014

Thallium EPA 200.8103.140 015

Zinc EPA 200.8103.140 016

Boron EPA 200.8103.140 017

Vanadium EPA 200.8103.140 018

Mercury EPA 245.1103.160 001

Chromium (VI) EPA 218.6103.310 001

104 - Volatile Organic Chemistry of Drinking WaterField of Testing:

1,2-Dibromoethane EPA 504.1104.030 001

1,2-Dibromo-3-chloropropane EPA 504.1104.030 002

Volatile Organic Compounds EPA 524.2104.040 000

Benzene EPA 524.2104.040 001

n-Butylbenzene EPA 524.2104.040 007

sec-Butylbenzene EPA 524.2104.040 008

tert-Butylbenzene EPA 524.2104.040 009

Carbon Tetrachloride EPA 524.2104.040 010

Chlorobenzene EPA 524.2104.040 011

2-Chlorotoluene EPA 524.2104.040 015

4-Chlorotoluene EPA 524.2104.040 016

1,3-Dichlorobenzene EPA 524.2104.040 019

As of 6/30/2015 , this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. Page 2 of 8
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1,2-Dichlorobenzene EPA 524.2104.040 020

1,4-Dichlorobenzene EPA 524.2104.040 021

Dichlorodifluoromethane EPA 524.2104.040 022

1,1-Dichloroethane EPA 524.2104.040 023

1,2-Dichloroethane EPA 524.2104.040 024

1,1-Dichloroethene EPA 524.2104.040 025

cis-1,2-Dichloroethene EPA 524.2104.040 026

trans-1,2-Dichloroethene EPA 524.2104.040 027

Dichloromethane EPA 524.2104.040 028

1,2-Dichloropropane EPA 524.2104.040 029

cis-1,3-Dichloropropene EPA 524.2104.040 033

trans-1,3-Dichloropropene EPA 524.2104.040 034

Ethylbenzene EPA 524.2104.040 035

Isopropylbenzene EPA 524.2104.040 037

Naphthalene EPA 524.2104.040 039

N-propylbenzene EPA 524.2104.040 041

Styrene EPA 524.2104.040 042

1,1,1,2-Tetrachloroethane EPA 524.2104.040 043

1,1,2,2-Tetrachloroethane EPA 524.2104.040 044

Tetrachloroethene EPA 524.2104.040 045

Toluene EPA 524.2104.040 046

1,2,3-Trichlorobenzene EPA 524.2104.040 047

1,2,4-Trichlorobenzene EPA 524.2104.040 048

1,1,1-Trichloroethane EPA 524.2104.040 049

1,1,2-Trichloroethane EPA 524.2104.040 050

Trichloroethene EPA 524.2104.040 051

Trichlorofluoromethane EPA 524.2104.040 052

1,2,4-Trimethylbenzene EPA 524.2104.040 054

1,3,5-Trimethylbenzene EPA 524.2104.040 055

Vinyl Chloride EPA 524.2104.040 056

Xylenes, Total EPA 524.2104.040 057

Carbon Disulfide EPA 524.2104.040 061

Methyl Isobutyl Ketone EPA 524.2104.040 062

Trihalomethanes, Total EPA 524.2104.045 000

Bromodichloromethane EPA 524.2104.045 001

Bromoform EPA 524.2104.045 002

Chloroform EPA 524.2104.045 003

Dibromochloromethane EPA 524.2104.045 004

Gasoline Additives EPA 524.2104.050 000

Methyl tert-butyl Ether (MTBE) EPA 524.2104.050 002

tert-Amyl Methyl Ether (TAME) EPA 524.2104.050 003

Ethyl tert-butyl Ether (ETBE) EPA 524.2104.050 004

Trichlorotrifluoroethane EPA 524.2104.050 005

tert-Butyl Alcohol (TBA) EPA 524.2104.050 006

108 - Inorganic Chemistry of WastewaterField of Testing:

Conductivity EPA 120.1108.020 001

Turbidity EPA 180.1108.110 001

As of 6/30/2015 , this list supersedes all previous lists for this certificate number. 
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Boron EPA 200.7108.112 001

Calcium EPA 200.7108.112 002

Hardness (calculation) EPA 200.7108.112 003

Magnesium EPA 200.7108.112 004

Potassium EPA 200.7108.112 005

Sodium EPA 200.7108.112 007

Boron EPA 200.8108.113 001

Calcium EPA 200.8108.113 002

Magnesium EPA 200.8108.113 003

Potassium EPA 200.8108.113 004

Sodium EPA 200.8108.113 006

Bromide EPA 300.0108.120 001

Chloride EPA 300.0108.120 002

Fluoride EPA 300.0108.120 003

Sulfate EPA 300.0108.120 008

Nitrate (as N) EPA 300.0108.120 012

Nitrate-Nitrite (as N) EPA 300.0108.120 013

Nitrite as N EPA 300.0108.120 014

Phosphate, Ortho (as P) EPA 300.0108.120 015

Nitrite as N EPA 352.1108.220 002

Chemical Oxygen Demand EPA 410.4108.323 001

Phenols, Total EPA 420.1108.360 001

Oil and Grease EPA 1664A108.381 001

Oil & Grease Total EPA 1664 Rev. B108.381 002

Color SM2120B-2001108.385 001

Turbidity SM2130B-2001108.390 001

Acidity SM2310B-1997108.400 001

Alkalinity SM2320B-1997108.410 001

Hardness (calculation) SM2340B-1997108.420 001

Hardness SM2340C-1997108.421 001

Conductivity SM2510B-1997108.430 001

Residue, Total SM2540B-1997108.440 001

Residue, Filterable TDS SM2540C-1997108.441 001

Residue, Non-filterable TSS SM2540D-1997108.442 001

Residue, Settleable SM2540F-1997108.443 001

Bromide SM4110B108.448 001

Chloride SM4110B108.448 002

Fluoride SM4110B108.448 003

Nitrate SM4110B108.448 004

Nitrite SM4110B108.448 005

Nitrate-nitrite SM4110B108.448 006

Phosphate, Ortho SM4110B108.448 007

Sulfate SM4110B108.448 008

Chloride SM4500-ChlorideB-1997108.450 001

Chlorine, Total SM4500-Cl B-2000108.460 001

Cyanide, Total SM4500-CN C,E-1999108.472 001

Cyanide, amenable SM4500-CN G-1999108.473 001

As of 6/30/2015 , this list supersedes all previous lists for this certificate number. 
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Fluoride SM4500-F B,C-1997108.480 001

Hydrogen Ion (pH) SM4500-H+ B-2000108.490 001

Ammonia (as N) SM4500-NH3 F-1997108.504 002

Kjeldahl Nitrogen, Total (as N) SM4500-NH3 F-1997108.505 002

Kjeldahl Nitrogen, Total (as N) SM4500-Norg C-1997108.512 001

Nitrite as N SM4500-NO2- B-2000108.514 001

Nitrate-Nitrite (as N) SM4500-NO3- E-2000108.528 001

Nitrite as N SM4500-NO3- E-2000108.528 002

Nitrate (as N) SM4500-NO3- E-2000108.528 003

Phosphate, Ortho SM4500-P E-1999108.540 001

Phosphorus, Total SM4500-P E-1999108.541 001

Silica, Dissolved SM4500-SiO2 C-1997108.552 001

Sulfide (as S) SM4500-S= D-2000108.584 001

Sulfide (as S) SM4500-S= F-2000108.585 001

Biochemical Oxygen Demand SM5210B-2001108.592 001

Chemical Oxygen Demand SM5220D-1997108.595 001

Organic Carbon-Total (TOC) SM5310B-2000108.596 001

Oil & Grease Total SM5520B-2001108.603 001

Surfactants SM5540C-2000108.605 001

Cyanide, Total Quickchem 10-204-00-1-X108.926 001

109 - Toxic Chemical Elements of WastewaterField of Testing:

Aluminum EPA 200.7109.010 001

Antimony EPA 200.7109.010 002

Arsenic EPA 200.7109.010 003

Barium EPA 200.7109.010 004

Beryllium EPA 200.7109.010 005

Boron EPA 200.7109.010 006

Cadmium EPA 200.7109.010 007

Chromium EPA 200.7109.010 009

Cobalt EPA 200.7109.010 010

Copper EPA 200.7109.010 011

Iron EPA 200.7109.010 012

Lead EPA 200.7109.010 013

Manganese EPA 200.7109.010 015

Molybdenum EPA 200.7109.010 016

Nickel EPA 200.7109.010 017

Selenium EPA 200.7109.010 019

Silver EPA 200.7109.010 021

Thallium EPA 200.7109.010 023

Tin EPA 200.7109.010 024

Titanium EPA 200.7109.010 025

Vanadium EPA 200.7109.010 026

Zinc EPA 200.7109.010 027

Aluminum EPA 200.8109.020 001

Antimony EPA 200.8109.020 002

Arsenic EPA 200.8109.020 003

Barium EPA 200.8109.020 004
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Beryllium EPA 200.8109.020 005

Cadmium EPA 200.8109.020 006

Chromium EPA 200.8109.020 007

Cobalt EPA 200.8109.020 008

Copper EPA 200.8109.020 009

Lead EPA 200.8109.020 010

Manganese EPA 200.8109.020 011

Molybdenum EPA 200.8109.020 012

Nickel EPA 200.8109.020 013

Selenium EPA 200.8109.020 014

Silver EPA 200.8109.020 015

Thallium EPA 200.8109.020 016

Vanadium EPA 200.8109.020 017

Zinc EPA 200.8109.020 018

Iron EPA 200.8109.020 021

Tin EPA 200.8109.020 022

Titanium EPA 200.8109.020 023

Chromium (VI) EPA 218.6109.104 001

Mercury EPA 245.1109.190 001

Iron SM3500-Fe B-1997109.449 001

110 - Volatile Organic Chemistry of WastewaterField of Testing:

Purgeable Organic Compounds EPA 624110.040 000

111 - Semi-volatile Organic Chemistry of WastewaterField of Testing:

Acid/base/neutral Organic Compounds EPA 625111.100 000

Pesticides & PCBs EPA 608111.170 000

114 - Inorganic Chemistry of Hazardous WasteField of Testing:

Antimony EPA 6010B114.010 001

Arsenic EPA 6010B114.010 002

Barium EPA 6010B114.010 003

Beryllium EPA 6010B114.010 004

Cadmium EPA 6010B114.010 005

Chromium EPA 6010B114.010 006

Cobalt EPA 6010B114.010 007

Copper EPA 6010B114.010 008

Lead EPA 6010B114.010 009

Molybdenum EPA 6010B114.010 010

Nickel EPA 6010B114.010 011

Selenium EPA 6010B114.010 012

Silver EPA 6010B114.010 013

Thallium EPA 6010B114.010 014

Vanadium EPA 6010B114.010 015

Zinc EPA 6010B114.010 016

Antimony EPA 6020114.020 001

Arsenic EPA 6020114.020 002

Barium EPA 6020114.020 003

Beryllium EPA 6020114.020 004

As of 6/30/2015 , this list supersedes all previous lists for this certificate number. 
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Cadmium EPA 6020114.020 005

Chromium EPA 6020114.020 006

Cobalt EPA 6020114.020 007

Copper EPA 6020114.020 008

Lead EPA 6020114.020 009

Molybdenum EPA 6020114.020 010

Nickel EPA 6020114.020 011

Selenium EPA 6020114.020 012

Silver EPA 6020114.020 013

Thallium EPA 6020114.020 014

Vanadium EPA 6020114.020 015

Zinc EPA 6020114.020 016

Chromium (VI) EPA 7196A114.103 001

Chromium (VI) EPA 7199114.106 001

Mercury EPA 7470A114.140 001

Mercury EPA 7471A114.141 001

Cyanide EPA 9014114.222 001

Sulfides, Total EPA 9034114.230 001

Corrosivity - pH Determination EPA 9040B114.240 001

Corrosivity - pH Determination EPA 9045C114.241 001

Fluoride EPA 9056114.250 001

Fluoride EPA 9214114.270 001

Organic Lead HML 939-M114.280 001

Organic Lead HML 939-M114.280 001

115 - Extraction Test of Hazardous WasteField of Testing:

Toxicity Characteristic Leaching Procedure (TCLP) EPA 1311115.020 001

TCLP Inorganics EPA 1311115.021 001

TCLP Extractables EPA 1311115.022 001

TCLP Volatiles EPA 1311115.023 001

Waste Extraction Test (WET) CCR Chapter11, Article 5, Appendix II115.030 001

Synthetic Precipitation Leaching Procedure (SPLP) EPA 1312115.040 001

116 - Volatile Organic Chemistry of Hazardous WasteField of Testing:

EDB and DBCP EPA 8011116.010 000

Nonhalogenated Volatiles EPA 8015B116.020 030

Ethanol and Methanol EPA 8015B116.020 031

Gasoline-range Organics EPA 8015B116.030 001

Volatile Organic Compounds EPA 8260B116.080 000

Oxygenates EPA 8260B116.080 120

Total Petroleum Hydrocarbons - Gasoline LUFT116.110 001

117 - Semi-volatile Organic Chemistry of Hazardous WasteField of Testing:

Diesel-range Total Petroleum Hydrocarbons EPA 8015B117.010 001

Diesel-range Total Petroleum Hydrocarbons LUFT117.016 001

Extractable Organics EPA 8270C117.110 000

Polynuclear Aromatic Hydrocarbons EPA 8310117.140 000

Nitroaromatics and Nitramines EPA 8330117.170 000

Nitroaromatics and Nitramines EPA 8330A117.171 000

As of 6/30/2015 , this list supersedes all previous lists for this certificate number. 
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Organochlorine Pesticides EPA 8081A117.210 000

PCBs EPA 8082117.220 000

Organophosphorus Pesticides EPA 8141A117.240 000

Chlorinated Herbicides EPA 8151A117.250 000

120 - Physical Properties of Hazardous WasteField of Testing:

Ignitability EPA 1010120.010 001

Reactive Cyanide Section 7.3 SW-846120.040 001

Reactive Sulfide Section 7.3 SW-846120.050 001

Corrosivity - pH Determination EPA 9040B120.070 001

Corrosivity - pH Determination EPA 9045C120.080 001

As of 6/30/2015 , this list supersedes all previous lists for this certificate number. 
Customers: Please verify the current accreditation standing with the State. Page 8 of 8
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CTO 0078 – Naval Weapons Station, Seal Beach, California 
Remedial Investigation Munitions Response Program Sites UXO1, 
UXO6, and AOC2  
 
Date of Meeting:  Tuesday, April 8, 2014 (1:00 to 2:15 PM) 

Minutes Prepared by:  Marilyn Gauthier 

 

1. Purpose of Meeting 
 Introduce project team, including roles and responsibilities 
 Summarize the scope of work, including discussion of assumptions and challenges  
 Discuss communications  
 Discuss schedule 

 

2. Attendance at Meeting    
Name Company Name Company 

Brenda Reese Naval Facilities 
Engineering Command 
(NAVFAC) Southwest 

Dana Downs-Heimes KCH 

Pei-Fen Tamashiro NAVFAC Southwest George Demetropolis KCH 

Marilyn Gauthier CH2M HILL, Kleinfelder, 
A Joint Venture (KCH) 

Brenda McConathy KCH 

Bryant Wong KCH   

Tamir Klaff KCH   

 

3. Meeting Notes, Decisions, Issues  

 Communications 

– Copy both Brenda Reese and Pei-Fen Tamashiro on project communications 

– All communications with base personnel will be through Pei-Fen. Project staff are not to 
communicate directly with base personnel or operations (this includes site access requests and 
site safety or security issues).  

 Site Access 

– All field personnel, including subcontractors, need to have RapidGate badges. 

– All field personnel, including subcontractors, need to attend an explosives safety briefing as part of 
mobilization activities (contact Pei-Fen to arrange). 
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3. Meeting Notes, Decisions, Issues  
 Standard Operating Procedures  

– Standard operating procedures (SOPs) will be included in the munitions constituents (MC) Quality 
Assurance Project Plan (QAPP) and munitions and explosives of concern (MEC) QAPP. Where 
necessary, “off-the-shelf” SOPs will be tailored to specific site conditions and activities.  

– The Naval Weapons Station (NAVWPNSTA) Seal Beach Safety Officer will review the SOPs as 
part of the United States Department of the Navy’s (Navy’s) document review process. 

– All field personnel, including subcontractors, need to attend an explosives safety briefing as part of 
mobilization activities (contact Pei-Fen to arrange). 

 Trailer and Power Hookups 

– Space for a project trailer may be available in an area on-base that has established power 
hookups.  

 MEC and Explosives Storage 

– Blow-in-place operations may be restricted due to ecological concerns, the base open burn/open 
detonation (OB/OD) area could be used to dispose of MEC. 

– Keyport magazines may be available for on-Base storage of MEC and donor explosives. 

 Ecological Concerns 

– Work at Munitions Response Program (MRP) Sites UXO1 and AOC2 needs to be coordinated 
with the United States Fish and Wildlife Service (USFWS) and will be conducted outside of 
breeding season for threatened and endangered birds.  

– Keyport magazines on-base may be available for storage of MEC and donor explosives. 

– Areas near MRP Sites UXO1 and UXO6 are suitable burrowing owl habitat. 

 Port of Long Beach Mitigation Pond Concerns 

– It may be feasible to block off the inlet to the pond to facilitate digital geologic mapping (DGM) and 
intrusive investigation of anomalies. 

 MRP Site UXO 1 Field Work 

– The start of remedial investigation (RI) field work should not wait for completion of a time-critical 
removal action (TCRA). 

– The Navy will need to work with USFWS regarding the possibility of cutting off flow to the 
mitigation pond to assist in the RI fieldwork.  

 MRP Site UXO6 Future Land Use 

– A 35-acre section of the eastern portion of MRP Site UXO6 needs to be sufficiently investigated 
and cleared of MEC and material potentially presenting an explosive hazard (MPPEH) to allow the 
area to be farmed by the lease holder. The RI needs to consider this future land use in the 
investigation design for MRP Site UXO6. 

– A portion of MRP Site UXO6 has been proposed for use as the location of a solar farm. The RI 
needs to consider this future land use in the investigation design for MRP Site UXO6. 

 Schedule 

– KCH will prepare a draft schedule for review by the Navy. The schedule should include proposed 
timeframes for Navy reviews and provisions for attendance or participation in quarterly Restoration 
Advisory Board (RAB) meetings. 

– The explosives safety submission (ESS) will be the initial critical path item on the schedule. 
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4. Action Items  
Action Assigned to Due Date 

Request geographic information system (GIS) shape and 
data files from site inspection.  

Marilyn Gauthier April 16, 2014 

Submit draft project schedule to the Navy. Marilyn Gauthier April 21, 2014 

Arrange site visit for geophysics team leader and munitions 
response personnel (Senior Unexploded Ordnance 
Supervisor [SUXOS], Safety/Quality Control [QC]) 

Marilyn Gauthier TBD 

 

5. Next Meeting 

Target Date:  May  

(date TBD) 

Time:  TBD Location:  TBD 

Objectives:  Check on monthly progress 
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1.0 Introduction 

This biological avoidance and minimization plan (BAMP) has been prepared in support of a 
remedial investigation (RI) to characterize conditions and assess risks posed by munitions 
and explosives of concern (MEC), material potentially presenting an explosive hazard 
(MPPEH), and munitions constituents (MC) at three Munitions Response Program (MRP) 
sites at Naval Weapons Station (NAVWPNSTA) Seal Beach in Orange County, California. 
The following MRP sites will be investigated during the course of the RI: 

 MRP Site unexploded ordnance (UXO) 1 - Primer Salvage Yard and Port of Long Beach 
(POLB) Mitigation Pond  

 MRP Site UXO6 - Westminster Avenue and POLB Fill Area  

 MRP Site area of concern (AOC) 2 - Explosives Drop Tower  

The BAMP has been prepared because federal- and state-designated threatened and 
endangered species, as well as rare or endangered plants, may be present at one or more of 
these sites and may be disturbed during RI field activities. Accordingly, this BAMP 
describes the natural resources in and around the MRP sites, details how the proposed field 
activities could affect special-status species, and identifies the actions that will be taken to 
minimize impacts to special-status species.  

The BAMP is an appendix to the Remedial Investigation Work Plan for MRP Sites UXO1, 
UXO6, and AOC 2 (RI Work Plan) prepared by CH2M HILL Kleinfelder, A Joint Venture 
(KCH) for Naval Facilities Engineering Command (NAVFAC) Southwest under Contract 
Task Order (CTO) 0078, Contract Number N62473-09-D-2622. All figures referenced in this 
document are located in the RI Work Plan. 

1.1 Site Description 
NAVWPNSTA Seal Beach is located within the city of Seal Beach in Orange County, 
California. Major landmarks on NAVWPNSTA Seal Beach include Anaheim Bay and 
associated marshlands, an administrative area, and magazine complexes. Weapons and 
ammunition are transported via truck, rail, and through the harbor at Anaheim Bay. The 
inner harbor has docking facilities for United States Department of the Navy (Navy) vessels, 
where loading and unloading of ammunition takes place. 

On both sides of the harbor lie stretches of sandy beach. On the upcoast side, the beach is 
used by Navy personnel and families for recreational purposes. This beach extends 
approximately 1,000 feet northwest of the entrance channel to a fence that separates 
NAVWPNSTA Seal Beach from the oceanfront community of Seal Beach.  

With the exception of the Seal Beach National Wildlife Refuge (NWR), which is located on 
920 acres in the southwestern corner, much of NAVWPNSTA Seal Beach has been 
developed into support facilities, including magazines for ordnance storage, office 
buildings, roads, railroad revetments, parking lots, housing, recreation facilities, and open 
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space. Basic infrastructure includes 220 buildings, 49 miles of railroad track, 68 miles of 
paved road, and 127 ammunition magazines. More than 2,000 acres are used for agriculture, 
which is managed through a leasing program (Tierra Data, Inc., 2014).  

The MRP sites to be investigated during the RI are shown in Figure 2-2 of the RI Work Plan 
and described below:  

 MRP Site UXO1, also referred to as the Primer/Salvage Yard and POLB Mitigation 
Pond, is a known MEC area located in the south-central portion of the installation 
(Figure 2-3 of the RI Work Plan). Unreported disposal of munitions are documented at 
the site, and there were certification errors in the classification of ordnance as inert or 
live during past operations. The approximately 48-acre Primer/Salvage Yard area 
occupies the northern portion of UXO1. The 39-acre POLB Mitigation Pond is located 
immediately south of Slough Road and makes up the southern portion of MRP Site 
UXO1. The POLB Mitigation Pond is a tidal pond constructed by the POLB in 1989 and 
ranges in depth from several inches to approximately 8 feet.  

 MRP Site UXO6, also referred to as the Westminster POLB Fill Area, is located south of 
Westminster Avenue and along the Westminster railroad spur (Figure 2-5 of the RI 
Work Plan). The approximately 180-acre site is estimated to be 1.75 miles long and 
715 feet wide. In 1989 and 1990, the site was reportedly used to place approximately 3 to 
5 feet of fill that had been excavated from the POLB Mitigation Pond (the southern 
portion of the current MRP Site UXO1), a known MEC area.  

 MRP Site AOC2, also called the Explosives Drop Test Tower, is located at the southern 
terminus of 7th Street in the Seal Beach NWR (Figure 2-7 of the RI Work Plan). The 
Explosives Drop Test Tower was used from 1955 to 1977 to perform free-fall and guided 
safety drop testing on fuzes, cartridges, experimental propellants, and other low-level 
explosive items. 

1.2 Proposed Action 
The objective of the proposed action is to conduct fieldwork in support of the RI at each 
MRP site. The field activities include the following:  

 Site preparation will be conducted, including land surveying and vegetation clearance, if 
needed.  

 Digital geophysical mapping (DGM) will be performed using an EM61-MK2 at each 
terrestrial site to locate geophysical anomalies that may represent potential MEC and 
MPPEH in the subsurface. DGM will be conducted at 100 percent of the terrestrial 
portions of MRP Site UXO1 (Primer/Salvage Yard), 26 randomly selected 100 foot by 
100 foot grid cells at MRP Site UXO6, and 100 percent of MRP Site AOC2.  

 Intrusive investigation will be conducted of targeted geophysical anomalies in terrestrial 
areas. Shallow (less than 2 feet) anomalies will be investigated using hand tools such as 
shovels, spades, or trowels. Earth-moving machinery may be used to remove 
overburden at deeper anomalies, but will not directly remove, expose, or disturb 
anomalies.  
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 Side scanning sonar (SSS) at the POLB Mitigation Pond (MRP Site UXO1) will be used to 
identify possible obstructions below the water level that might inhibit the path of the 
underwater DGM platform. 

 100 percent DGM coverage of accessible areas of the POLB Mitigation Pond (MRP Site 
UXO1) will be conducted using a Geonics EM61-Flex3 as an underwater towed array 
tethered to a small watercraft.  

 Intrusive investigation will be performed of targeted geophysical anomalies in the POLB 
Mitigation Pond by a UXO-qualified dive team using hand tools.  

 Collection of soil, sediment, and surface water samples will be collected using hand tools. 

 MEC and MPPEH management and destruction operations will be conducted. 

More information about the data quality objectives, sampling designs, and field procedures 
for the RI is provided in the RI Work Plan and other supporting appendices.  
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2.0 Existing Conditions, Including Federally 
Listed Species, within the Action Area 

NAVWPNSTA Seal Beach is a 5,000-acre facility adjacent to the Pacific Ocean in the City of 
Seal Beach, Orange County, California, about 26 miles south of the Los Angeles urban 
center. The Seal Beach NWR, one of the largest remaining salt marshes along the southern 
California coast, is protected within the station boundaries. About 740 acres of the 911-acre 
Seal Beach NWR are subject to unobstructed tidal influence, including 565 acres of salt 
marsh vegetation, 60 acres of intertidal mudflats, and 115 acres of tidal channels and open 
water. Since it was established in 1974, Seal Beach NWR’s principal focus has been on 
protecting federally listed species and coastal wetlands used for foraging and resting by 
migratory waterfowl, shorebirds, and raptors that travel along the Pacific Flyway (USFWS, 
2007). 

Biologists have documented federally listed and state listed endangered and threatened 
species and California Department of Fish and Wildlife (CDFW) species of concern in 
NAVWPNSTA Seal Beach. A list of sensitive species that have been recorded at Seal Beach 
was provided in the 2014 Final Integrated Natural Resources Management Plan (INRMP; Tierra 
Data, Inc., 2014) and is shown in Table 2-1. 

The sandy beaches and dunes of NAVWPNSTA Seal Beach have the potential to support 
rare invertebrate fauna, such as the globose dune beetle (Coelus globusus), sandy beach tiger 
beetle (Cicindela latesignata latesignata). In the mud flats and salt pannes of the marsh, two 
other sensitive species of tiger beetles have been recorded in the Seal Beach area, including 
the sensitive Gabb’s tiger beetle (Cicindela gabbii) and Frost’s tiger beetle (Cicindela senilis 
frost (Tierra Data, Inc., 2014). A third species, the mudflat tiger beetle (Cicindela trifasciata 
sigmoidea) currently has no listing status. However, tiger beetles have not been observed at 
UXO1, UXO6, and AOC2, which do not contain tiger beetle habitat. 

A description of the existing conditions, including observed sensitive species, at each of the 
three sites is provided in the following sections. 

2.1 UXO1 - Primer Salvage Yard and POLB Mitigation Pond 
The habitat occupied by MRP Site UXO1 consists of low non-native grasses to barren land 
and coastal salt marsh. The site has two distinct habitat areas as described in the following 
paragraphs. 

2.1.1 Primer Salvage Yard 
The Primer/Salvage Yard area (northern portion UXO1) is no longer in use. Nearly one-half 
of the area is fenced and paved with asphalt or concrete. The remainder of the 
Primer/Salvage Yard area is undisturbed open land that consists of nonnative annual 
grasses. Along the northern boundary of the site is a dense row of southern willow scrub 
trees, dominated by several Salix species. To the immediate east is nonagricultural areas 
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with low sparse grasses, beyond which are agriculture lands (Tierra Data, Inc., 2014). The 
adjacent Seal Beach NWR to the south and west provides wetland habitat. 

Raptors that may use the site are generally wintering birds that forage over wide areas and 
would spend relatively little time on site. Potential ground nesting avian species may 
include mourning dove (Zenaida macroura), horned lark (Eremophila alpestris), killdeer 
(Charadrius vociferous), or burrowing owl (Athene cunicularia hypugea). Only three nesting 
burrowing owl pairs have been identified on the station and the INRMP identifies an area 
about 1.4 miles north of the Primer/Salvage Yard as a future Burrowing Owl Management 
Area (Tierra Data Inc., 2014).  

Mammals reported at the installation include various species of pocket gophers (Thomomys 
sp.), voles (Microtus sp.), shrews (Sorex sp.), ground squirrels (Spermophilus sp.), Audubon’s 
cottontail rabbit (Sylvilagus audubonii), and brush rabbit (Sylvilagus bachmani). Gopher holes 
have been observed at the Primer/Salvage Yard. 

2.1.2 POLB Mitigation Pond 
The POLB Mitigation Pond (southern portion of UXO1) is located within the Seal Beach 
NWR and is primarily a coastal salt marsh habitat that is typically dominated by cordgrass 
(Spartina sp.) and pickleweed (Salicornia sp.). In addition, the POLB Mitigation Pond has 
become increasingly important eelgrass (Zostera marina) habitat (USFWS, 2012; Tierra Data, 
Inc., 2014). Vegetation above the banks of the POLB Mitigation Pond is characterized by 
non-native annual grasses (NAVFAC SW, 1999; Tierra Data, Inc., 2014). 

The POLB Mitigation Pond area is a tidally influenced wetland with islands that provide 
protected habitat for migratory birds and other endangered, threatened, and sensitive 
species (Tierra Data, Inc., 2014). Aquatic ecological receptors within the POLB Mitigation 
Pond area include marine invertebrates and fish such as topsmelt (Atherinops affinis) and 
northern anchovy (Engraulis mordax). The federally endangered tidewater goby 
(Eucyclogobius newberryi) was not observed in the POLB Mitigation Pond during surveys in 
the early- to mid-1990s. It has been noted that this species has the potential to occur in 
nearby Anaheim Bay (USFWS, 2012; Tierra Data, Inc., 2014). In contrast, the federally 
threatened (endangered in other portions of its range) green sea turtle (Chelonia mydas) has 
been observed within the POLB Mitigation Pond (USFWS, 2012; Schallmann, 2014). Marine 
mammals are not likely to occur in the POLB Mitigation Pond, but if they did find this area, 
could occur at any time of the year (Lawson, 2014). 

The coastal salt marsh habitat along the edges of the POLB Mitigation Pond may support 
nesting Belding’s savannah sparrow (Passerculus sandwichensis beldingi) and California least 
tern (Sterna antillarum browni) have been observed foraging in the area (Schallmann, 2014). 
However, nesting by terns has not been observed at the mitigation pond, but is concentrated 
in an area within the tidal marshes of the Seal Beach NWR to the west of the POLB 
Mitigation Pond (Tierra Data, Inc., 2014). Southern tarplant (Hemizonia parryi var. australis), 
loggerhead shrike (Lanius ludovicianus), and burrowing owl have been recorded within the 
POLB Mitigation Pond area of UXO1 (Schallmann, 2014).  
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2.2 UXO6 - Westminster Avenue POLB Fill Area 
MRP Site UXO6 is primarily unused, except for limited railcar movement through the site 
and a small portion in the center of the site that is used for railroad transfer operations. 
Besides railway operations, MRP Site UXO6 is open, relatively flat unused land. The habitat 
at the site is classified as dredge spoil pickleweed (Salicornia sp.), with the open areas 
sparsely covered with low grasses and pickleweed (Tierra Data, Inc., 2014). No permanent 
surface water bodies exist within MRP Site UXO6.  

Southern tarplant, loggerhead shrike, mountain plover (Charadrius montanus), peregrine 
falcon (Falco peregrinus anatum), and burrowing owl have been observed at UXO6 
(Schallmann, 2014). As with other open areas of the station, ground-nesting species such as 
the mourning dove, horned lark, killdeer, and burrowing owl may be of concern during the 
breeding season. Additionally, large numbers of wintering geese and raptors utilize this 
area (Schallmann, 2014).  

2.3 AOC2 - Explosives Drop Test Tower 
The site footprint for MRP Site AOC2 is an area of approximately 0.15 acre. The tower 
occupies an 11-foot square footprint within an approximate 1/4-acre flat area surrounded 
by a 4-foot-high berm. The berm acts as a boundary for the Seal Beach NWR wetland area. 
The tower within MRP Site AOC2 is no longer in use, other than as a nesting platform for 
herons (Tierra Data Inc., 2014).  

MRP Site AOC2 is characterized by low grasses, pickleweed, and barren land with isolated 
shrubs. The INRMP characterizes AOC2 as roads and developed; therefore, minimal habitat 
exists at the site. However, the site is located within the Seal Beach NWR and Belding’s 
savannah sparrow, Ridgway’s rail (Rallus obsoletus levipes), loggerhead shrike, and peregrine 
falcon have been observed in the area. Additionally, California least tern have been 
observed foraging at AOC2 (Schallmann, 2014).  

2.4 Federally or State Threatened and Endangered and Priority 
Species 

2.4.1 Eastern Pacific Green Sea Turtle 
The Florida and eastern pacific stock that breeds off the Pacific coast of Mexico of green sea 
turtle is a federal endangered species, whereas the remaining stocks are listed as threatened. 
About 200 to 10,000 green sea turtles nest on beaches in the continental United States, but 
none have been documented on the West coast (Tierra Data, Inc., 2014). Adult eastern 
Pacific green sea turtles feed almost entirely on sea grasses, such as eelgrass, and on marine 
algae. These sea turtles are capable of transoceanic migrations, though the eastern Pacific 
populations are usually found off the coast of California, Oregon, and as far north as Alaska 
in the summer (USFWS, 2012). Population declines are attributed to severe overharvest of 
wintering turtles in the Sea of Cortez between 1950 and 1970, collection of eggs between 
1960 and 1980 on mainland beaches of Mexico, nesting habitat destruction, and incidental 
capture in commercial fishing. Within United States waters, entanglement in debris, as well 
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as boat collisions, fisheries bycatch, and entrainment in coastal power plants are the primary 
threats (USFWS, 2012). 

Green sea turtles have been observed in the POLB Mitigation Pond (USFWS, 2012; 
Schallmann, 2014; Tierra Data, Inc., 2014). Green sea turtles have generally been observed in 
the area during periods of warmer water temperatures in the late-spring, summer, and early 
fall, and tend to leave the area as the water cools during the winter months (Lawson, 2014). 
Therefore, there is a lower chance of green sea turtles in the POLB Mitigation Pond in the 
winter months from January through March. However, the turtles may be present if the 
water temperatures remain warm. Green sea turtles are likely in the POLB Mitigation Pond 
to forage on the increasing stands of eelgrass.  

2.4.2 Ridgway’s Rail 
The Ridgway’s rail (formerly light-footed clapper rail [Rallus longirostris levipes]) is a federal 
and state endangered species. This species is non-migratory and lives, nests, and forages 
entirely within its preferred habitat of large salt marshes dominated by cordgrass and 
pickleweed. It has a very small home range and tends to stay within its home marsh. 
Destruction of salt marsh habitat has been a major factor in the decline of this species. Other 
factors such as predation and habitat fragmentation also contribute to population declines.  

Of the RI sites, only the POLB Mitigation Pond at UXO1 has cordgrass habitat that could 
support light-footed clapper rail. However, the vegetation is sparse and patchy and 
Ridgway’s rail have not been observed in the area (Schallmann, 2014). It is also notable that 
the POLB Mitigation Pond is not included in the Clapper Rail Management Area identified 
in the INRMP as a future management emphasis area (Tierra Data, Inc., 2014). In contrast, 
Ridgway’s rail have been observed at AOC2 (Schallmann, 2014). 

2.4.3 California Least Tern 
The California least tern is a federal and state endangered species. This is a migratory 
species that prefers open sandy or gravelly shores with light-colored substrate, little 
vegetation, and nearby fishing waters for nesting. Eelgrass is important habitat for several 
prey species of least terns, but California least terns do not preferentially forage in eelgrass 
areas. Loss of breeding habitat and predation are among the primary factors in population 
declines.  

Of the RI sites, only the POLB Mitigation Pond at UXO1 has potentially suitable habitat for 
the California least tern. Although eelgrass in the POLB Mitigation may support prey 
species of the tern, the vegetated areas along the pond are of low quality for nesting for this 
species. California least terns nest on NASA Island within the Seal Beach NWR, which is 
located west of the POLB Mitigation Pond. California least tern have been observed foraging 
in the POLB Mitigation Pond and AOC2 areas (Schallmann, 2014). 

2.4.4 Belding’s Savannah Sparrow 
The Belding’s savannah sparrow is a state endangered species. This is a non-migratory 
species that is strictly associated with salt marsh habitats. Belding’s savannah sparrow 
defend nesting territories of small patches of pickleweed in areas reached only by higher 
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tides. They forage within the marsh and adjacent grasslands. Species declines have been 
attributed to loss and degradation of habitat.  

Due to the presence of pickleweed and coastal marsh habitat, there is potential for this 
species to occur near the POLB Mitigation Pond at UXO1 and at AOC2, and Belding’s 
savannah sparrows have been observed in both areas (Schallmann, 2014).  

2.4.5 Burrowing Owl 
The burrowing owl is a federal and state Species of Special Concern. This species is a year-
round resident of open grassland areas where it inhabits burrows created by ground 
squirrels or other fossorial mammals. Habitat loss, predation, vehicle impacts, and control 
programs for ground squirrels have contributed to population declines. Open grassland 
areas at UXO1 and UXO6 have habitat suitable to support this species and burrowing owls 
have been observed at both sites (Schallmann, 2014).  

2.4.6 Mountain Plover 
The mountain plover is a Federal Candidate for listing and a state Species of Special 
Concern. It is a transient, non-nesting wintering species at NAVWPNSTA Seal Beach. The 
open grass fields and areas of bare ground found in the agriculturally leased areas of the 
station provide wintering habitat. These plovers use the agricultural fields to forage for 
large ground-dwelling insects. Declines have been attributed to disturbance of nesting sites, 
pesticide contamination, and habitat degradation caused by the removal of native grazers 
such as bison, prairie dogs, and pronghorns (Tierra Data, Inc., 2014). Mountain plovers have 
been observed at UXO6 (Schallmann, 2014). 

2.4.7 Loggerhead Shrike 
The loggerhead shrike is a federal and state Species of Special Concern. This species may be 
observed year-round in the upland portions of the station and may breed in shrubs or small 
trees in some grassland areas. This songbird has raptor-like habits and preys on insects, 
lizards, birds, and small mammals. Population declines are attributed to loss of habitat 
(particularly quality native grassland and shrub-steppe communities), livestock grazing, 
pesticide use, and invasive species. The loggerhead shrike has been observed at all three 
sites (UXO1, UXO6, and AOC2; Schallmann, 2014).  

2.4.8 Peregrine Falcon 
The peregrine falcon is a federal Species of Concern that was once federally endangered, but 
has been delisted. It is also a state fully protected species. The peregrine falcon is a regular 
visitor to NAVWPNSTA Seal Beach, usually in winter (Tierra Data, Inc., 2014). Although 
this species is protected, it can be a major predator of California least tern and has been 
observed at AOC2 where least terns forage. Peregrine falcon have also been observed at 
UXO6 as have other wintering raptors (Schallmann, 2014). 

2.4.9 Southern Tarplant 
The southern tarplant is listed as rare or endangered in California and elsewhere (CNPS List 
1B; Tierra Data, 2014). It is found in high-elevation salt marsh valley and foothill grasslands, 
and alkaline locations. Threats to this plant include habitat loss and disturbance including 
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development and recreational use of coastal habitat. Southern tarplant has been observed in 
the area of the POLB Mitigation Pond (7th Street Pond; Schallmann, 2014). In addition, this 
plant has been observed in the northern field on the south parcel of the station, which runs 
along Westminster Road and borders on Kitts Highway. This area is within UXO6 and is a 
saline field due to deposition of dredge spoils at the site (Schallmann, 2014; Tierra Data, Inc. 
2014).  
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3.0 Avoidance/Minimization Measures 

The following measures are proposed to avoid and minimize potential effects to biological 
resources within the area of the proposed action: 

1. A United States Fish and Wildlife Service (USFWS)-approved biologist will conduct 
preliminary site walks at each site to ensure that ground nests or burrows of species of 
concern are not present in the sampling and access areas. Sensitive plants will also be 
identified during the site walks and flagged for avoidance. 

2. The POLB Mitigation Pond will be monitored by a USFWS-approved biologist for the 
presence of green sea turtles and marine mammals prior to each phase of RI activities 
within the pond. Additionally, an USFWS-approved biologist and, as possible, a USFWS 
representative will be onsite during any underwater detonation activities. 

3. A USFWS-approved biologist will monitor all RI activities and will ensure compliance 
with the avoidance and minimization measures required to protect sensitive species and 
their habitats. 

4. Environmental awareness training will be provided for all personnel working at the RI 
sites. A USFWS-approved biologist will conduct the training, which will consist of a 
briefing on environmental issues related to the RI activities. The training will also 
include an overview of the legal status, biology, distribution, habitat needs, and 
compliance requirements for each federally listed species that may occur in the project 
area. The training will include a discussion of restrictions and guidelines to be followed 
by sampling personnel to avoid or minimize impacts on threatened and endangered 
species and their habitat.  

5. General installation practices to avoid impacts to these species and other ecological 
receptors on the NAVWPNSTA Seal Beach. These will include minimizing brush 
clearance and off-road vehicle and foot traffic access routes. 

6. Activities associated with the proposed action will be kept to the smallest footprint 
feasible, while still meeting RI objectives. A single ingress/egress route will be used to 
the extent feasible. Equipment staging will occur in paved or mowed areas, or staging 
will be confined to a discrete cleared area within each of the site footprints.  

7. Open trenches or excavation pits will be covered overnight or will have at least one 
sloped side or ramp (placed at an approximate 45 degree angle) to allow for small 
mammal escape. Open trenches or excavation pits will be backfilled at the end of RI 
activities with onsite spoilage.  

8. Vegetation removal will take place outside of the nesting season, and the number of 
acres removed will be carefully planned and documented. During vegetation clearing, 
roots will be left in place where possible to facilitate restoration of native habitat. 

9. To the extent feasible, subsurface geophysical anomalies will be investigated using low 
input manual excavation with hand tools in upland areas and along the shoreline of the 
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POLB Mitigation Pond. Mechanized equipment (e.g., backhoe with window shielding to 
protect the operator) may be used in these areas to excavate only in the vicinity in which 
a deep anomaly or clustered anomalies have been identified by DGM. Within the POLB 
Mitigation Pond, geophysical anomalies will be investigated using low input manual 
excavation with hand tools in shallow water. UXO-trained divers in SCUBA equipment 
will conduct manual excavation of anomalies in deeper water. Mechanized equipment 
will not be used in any of the water-covered areas of the POLB Mitigation Pond site. 

10. All work will be conducted during daylight hours. 

11. To the extent feasible, activities during the period from March through September, 
which covers the reproductive period for ground-nesting birds at the three sites, will be 
avoided or minimized. Least terns may nest into October, but the habitat in the POLB 
Mitigation Pond area is not suitable for tern nesting.  

12. Green sea turtles are least likely to be present in the POLB Mitigation Pond between 
December/January and March; therefore, activities in the pond will be conducted 
during this period to the extent feasible. 

13. Sediment and surface water samples will be collected from the POLB Mitigation Pond at 
MRP Site UXO1 using a non-powered raft and clean and decontaminated sampling 
equipment. Equipment will not be staged, samples will not be collected, and equipment 
will not be decontaminated in areas where wildlife activity is observed.  

14. Workers will be prohibited from bringing dogs or domesticated pets to the site to make 
sure that domestic pets do not affect wildlife through harassment or predation in 
adjacent natural habitats. 

15. Within open field areas, vegetation is to be maintained at 12 inches high or less and 
grass cutting and weeding shall not occur in areas where breeding/nesting birds are 
present. 
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4.0 Assessment of Potential Effects 

Potential habitat for the Ridgway’s rail (formerly the light-footed clapper rail) and 
California least tern within the MRP Site UXO1 POLB Mitigation Pond is of low quality. 
Although cordgrass is present, it is sparse and is not likely to provide sufficient support for 
rails. Ridgway’s rail has not been observed at the POLB Mitigation Pond. Vegetation, 
though sparse, may be too dense for tern nesting. Terns have not been observed nesting on 
the site and the POLB Mitigation Pond is not included in either the Clapper Rail 
Management Area or California Least Tern Nesting Site identified in the INRMP (Tierra 
Data, Inc., 2014). However, California least tern can be observed foraging in most 
waterbodies near the coast in Orange County and thus have been observed foraging at the 
POLB Mitigation Pond, as well as at AOC2. Potential habitat for Belding’s savannah 
sparrow occurs at UXO1 POLB Mitigation Pond and AOC2. Namely, both sites have limited 
pickleweed stands within or near coastal marsh. At UXO1 POLB Mitigation Pond, 
pickleweed habitat encompasses a small area at the north edge of the pond. Belding’s 
savannah sparrow have been observed at both sites. Eastern Pacific green sea turtles have 
been observed in the POLB Mitigation Pond at UXO1. 

Potential habitat for the burrowing owl exists within the open grassland areas of UXO1 and 
UXO6, and burrowing owl have been observed in the POLB Mitigation Pond area as well as 
at UXO6. However, both areas may provide lesser quality habitat as the only Burrowing 
Owl Management Area identified for future management emphasis in the INRMP is located 
north of both sites. Loggerhead shrike have been observed on UXO1, UXO6, and AOC2 and 
peregrine falcon were observed at UXO6 and AOC2, although there is no nesting habitat for 
peregrine falcons on the site. Mountain plover have been recorded at UXO6, as have large 
numbers of wintering geese and raptors. Lastly, southern tarplant has been observed in the 
POLB Mitigation Pond area of UXO1 and within UXO6 in the saline dredge spoil pile.  

Based on habitat conditions and recorded occurrences, several species of concern appear to 
be present on, or in the vicinity of, MRP Sites UXO1, UXO6, and AOC2. 

4.1 Direct Effects 
Habitat conditions and recorded occurrences of the species of concern indicate that MRP 
Sites UXO1, UXO6, and AOC2 may be occupied by sensitive species as follows: 

 MRP Site UXO1 (POLB Mitigation Pond) – southern tarplant, Belding’s savannah 
sparrow, green sea turtle, loggerhead shrike, burrowing owl, and California least tern 
(foraging area only) 

 MRP Site UXO6 – southern tarplant, loggerhead shrike, mountain plover, peregrine 
falcon, burrowing owl, and wintering geese and raptors 

 MRP Site AOC2 – Belding’s savannah sparrow, Ridgway’s rail (formerly light-footed 
clapper rail), loggerhead shrike, peregrine falcon, and California least tern (foraging 
area) 
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Because suitable habitat exists and sensitive species have been observed at the three sites, 
the RI activities have the potential to affect these species directly. However, direct effects are 
not considered likely because biological avoidance and minimization measures will be used 
to ensure that RI activities do not disturb sensitive species. Namely, work will be completed 
outside the nesting season to avoid direct effects to ground-nesting birds. Appropriate 
training to include an overview of the legal status, biology, distribution, habitat needs, and 
compliance requirements for each federally listed species that may occur in the project area 
will be provided. Additionally, activities within the ponds will occur, to the extent feasible, 
during the cooler months (December/January through March) when green sea turtles are 
less likely to be in the POLB Mitigation Pond. A biologist will monitor the pond prior to the 
start of each phase of RI activities to ensure green sea turtles and marine mammals are not 
present in the pond. A biological monitor will be present during any underwater detonation 
activities to ensure green sea turtles and marine mammals are not in the pond. Other 
measures as outlined in Section 3 will also be employed to minimize or avoid direct impacts 
to sensitive species.  

4.2 Indirect Effects 
Indirect effects to special-status species may occur due to habitat disturbance or loss during 
site preparation, which may require vegetation removal prior to intrusive UXO 
investigations. However, it should be noted that this is temporary removal and critical 
habitat has not been designated at any of the three sites. Indirect effects will be avoided or 
minimized using low impact excavation with hand tools of subsurface anomalies, to the 
extent possible, as well as use of the other measures outlined in Section 3.  

4.3 Effects Determination 
The proposed RI activities at MRP Sites UXO1, UXO6, and AOC2 at NAVWPNSTA Seal 
Beach are not likely to affect green sea turtle, Ridgway’s rail, California least tern, Belding’s 
savannah sparrow, burrowing owl, loggerhead shrike, peregrine falcon, mountain plover, 
and southern tarplant. Although the temporary removal or trimming of coastal 
marsh/annual grassland is associated with this project, this removal area represents a very 
small fraction (<0.01 percent) of the habitat on the installation. Moreover, the proposed 
avoidance and minimization measures, to include seasonal avoidance and biological 
monitoring, will be implemented to minimize potential effects to nesting birds, green sea 
turtles, and other sensitive receptors. The proposed RI will have no effect on any of the 
special-status species. There are no effects to critical habitat from this project, as none is 
currently designated on NAVWPNSTA Seal Beach. 
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5.0 Conclusions 

The proposed RI activities at MRP Sites UXO1, UXO6, and AOC2 at NAVWPNSTA Seal 
Beach include the following: 

 Biological monitoring 

 Land surveying 

 Vegetation removal 

 Surface MEC clearance 

 DGM of terrestrial areas 

 SSS and DGM of the POLB Mitigation Pond 

 Reacquisition of targeted DGM anomalies 

 Intrusive investigation of targeted DGM anomalies using hand tools and earth-moving 
machinery 

 Collection of soil, sediment, and surface water samples 

 MEC and MPPEH management 

Although the trimming or temporary removal of coastal marsh/annual grassland is 
associated with this project, this removal area represents a very small fraction 
(<0.01 percent) of the habitat on the installation. Moreover, the proposed avoidance and 
minimization measures, to include seasonal avoidance and biological monitoring, will be 
implemented to minimize potential effects to nesting birds, green sea turtles, and other 
sensitive receptors. Additionally, no critical habitat has been designated on NAVWPNSTA 
Seal Beach. Therefore, no federally listed species or designated critical habitat will be 
affected by the proposed actions.  
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TABLE 2-1 
Sensitive Species Recorded on Naval Weapons Station Seal Beach 
BAMP 
RI Work Plan for MRP Sites UXO1, UXO6, and AOC2, NAVWPNSTA Seal Beach, California 

Common Name  Species Name  Status  

Plants 

Coast woolly-heads  Nemacaulis denudata var. denudata  CNPS List 2 

Coulter’s goldfields  Lasthenia glabrata ssp. coulteri  CNPS 1B  

Estuary seablite  Suaeda esteroa  CNPS List 1B  

Lewis’s evening primrose  Cammisonia lewisii  CNPS List 3  

Red sand verbena  Abronia maritima  CNPS List 4  

Salt marsh bird’s beak  Cordylanthus maritimus ssp. maritimus  FE (no recent sightings)  

Seaside calandrinia  Calandrinia maritima  CNPS List 4  

Southern tarplant  Hemizonia parryi var. australis  CNPS List 1 

Birds 

Aleutian Canada goose  Branta canadensis leucopareia  FE (delisted), FSC  

Allen’s hummingbird  Selasphorus sasin  FSC  

American white pelican  Pelecanus erythrorhynchos  CSC  

Bank swallow  Riparia riparia  CT  

Bald eagle  Haliaeetus leucocephalus  FE (Delisted)  

Belding’s savannah sparrow  Passerculus sandwichensis beldingi  CE  

Black oystercatcher  Haematopus bachmani  FSC  

Black skimmer  Rynchops niger niger  FSC, CSC  

Black storm-petrel  Oceanodroma melania  CSC  

Black tern  Chlidonias niger surinamensis  FSC, CSC  

Black-vented shearwater  Puffinus opisthomelas  FSC  

Brant  Branta bernicla  CSC  

Brewer’s sparrow  Spizella breweri  FSC  

Burrowing owl  Athene cunicularia hypugea  FSC, CSC  

California brown pelican  Pelicanus occidentalis californicus  FE (delisted) CE (delisted), CFP 

California least tern  Sterna antillarum browni  FE, CE  

Cassin’s auklet  Ptychoramphus aleuticus  FSC, CSC  

Common loon  Gavia immer  FSC, CSC  

Costa’s hummingbird  Calypte costae  FSC  

Golden eagle  Aquila chrysaetos canadensis  CFP  

Large-billed savannah sparrow  Passerculus sandwichensis rostratus  CSC  

Lawrence’s goldfinch  Carduelis lawrencei  FSC  

Ridgway’s rail (formerly light-
footed clapper rail)  

Rallus obsoletus levipes (formerly 
Rallus longirostris levipes)  

FE, CE  

Loggerhead shrike  Lanius ludovicianus  FSC, CSC  

Long-billed curlew  Numenius americanus  FSC, CSC  

Marbled godwit  Limosa fedoa  FSC  

Mountain plover  Charadrius montanus  FC, CSC  

Northern harrier  Circus cyaneus hudsonius  CSC  



 

2 OF 2 KCH-2622-0078-0026 

TABLE 2-1 
Sensitive Species Recorded on Naval Weapons Station Seal Beach 
BAMP 
RI Work Plan for MRP Sites UXO1, UXO6, and AOC2, NAVWPNSTA Seal Beach, California 

Common Name  Species Name  Status  

Peregrine falcon  Falco peregrinus anatum  FE (delisted), FSC  

Pink-footed shearwater  Puffinus creatopus  FSC  

Redhead  Aythya americana  CSC  

Red knot  Calidris canutus  FSC  

Sage thrasher  Oreoscoptes montanus  FSC  

Short-billed dowitcher  Limnodromus griseus  FSC  

Short-eared owl  Asio flammeus flammeus  CSC  

Swainson’s hawk  Buteo swainsoni  CT  

Tricolored blackbird  Agelaius tricolor  FSC, CSC  

Vaux’s swift  Chaetura vauxi  CSC  

Western snowy plover  Charadrius alexandrinus nivosus  FT, CSC  

Whimbrel  Numenius phaeopus hudsonicus  FSC  

White-tailed kite  Elanus leucurus  FSC, CFP  

Yellow warbler  Dendroica petechia  FSC, CSC  

Reptiles 

Green sea turtle  Chelonia mydas  FT/FE  

San Diego horned lizard  Phrynosoma coronatum blainvillii  CSC  

Silvery legless lizard  Anniella pulchra pulchra  CSC  

Mammals 

San Diego black-tailed jackrabbit  Lepus californicus bennettii  CSC  

Notes: 
Table modified from the Final Integrated Natural Resources Management Plan, Naval Weapons Station Seal Beach, 
California (Tierra Data, Inc., 2014) 
Status Codes: 
CE = California Endangered  
CFP= California Fully Protected  
CNPS 1B = Rare or Endangered in California and elsewhere  
CNPS List 2= Rare or Endangered in California but not elsewhere  
CNPS List 3= Plants for which more information is needed - Review list  
CNPS List 4= Plants of limited distribution - Watch list 
CSC = California Species of Concern 
CT = California Threatened 
FC = Federal Candidate for listing  
FE = Federal Endangered  
FSC = Federal Species of Concern  
FT = Federal Threatened  
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1.0 Introduction 
This Geophysical Investigation Work Plan (GIWP) presents the objectives, personnel, 
approach, operational procedures, and quality control (QC) methods to be used to prepare for 
and perform digital geophysical mapping (DGM) at Munitions Response Program (MRP) 
Sites Unexploded Ordnance (UXO) 1, UXO6, and AOC2, Naval Weapons Station 
(NAVWPNSTA) Seal Beach, Seal Beach, California. 

This GIWP was prepared under the United States Department of the Navy (Navy), Naval 
Facilities Engineering Command (NAVFAC) Southwest, Comprehensive Long-Term 
Environmental Action, Contract Number N62473-09-D-2622, Contract Task Order X078. 

The objective of the DGM is to identify geophysical anomalies that may be associated with 
potential subsurface munitions and explosives of concern (MEC) and material potentially 
presenting an explosive hazard (MPPEH). The DGM is being conducted by CH2M HILL 
Kleinfelder, A Joint Venture (KCH) in support of a remedial investigation (RI) at MRP 
Sites UXO1, UXO6, and AOC2.  

2.0 General Site Description 
NAVWPNSTA Seal Beach is located in northern Orange County between Huntington Beach 
and Long Beach, California, approximately 25 miles south of the Los Angeles urban center. 
The NAVWPNSTA Seal Beach property is surrounded by developments associated with the 
city of Seal Beach bordering on the west, southwest, and north. The city of Westminster 
borders NAVWPNSTA Seal Beach on the northeast, the city of Huntington Beach is 
south/southeast, and unincorporated county land is located at the end of Edinger Avenue to 
the south. NAVWPNSTA Seal Beach  is bounded by Interstate 405/CA22 on the north, Seal 
Beach Boulevard on the west, Bolsa Chica Road on the east and the Pacific Ocean on the 
south. It is also  bisected by Pacific Coast Highway and Westminster Boulevard. Entrances to 
NAVWPNSTA Seal Beach are located on Seal Beach and Westminster Boulevards. MRP Sites 
UXO1, UXO6, and AOC2 are shown on Figure 2-1.  

With the exception of the Seal Beach National Wildlife Refuge (NWR), which is located on 920 
acres in the southwest corner, much of NAVWPNSTA Seal Beach has been developed into 
support facilities, including magazines for munitions storage, office buildings, roads, railroad 
revetments, parking lots, housing, recreation facilities, and open space. Basic infrastructure 
includes 220 buildings, 49 miles of railroad track, 68 miles of paved road, and 127 ammunition 
magazines. More than 2,000 acres are used for agriculture, which is managed through a 
leasing program (Tierra Data, Inc., 2014). 

3.0 MRP Site Descriptions 
MRP Site UXO1, also referred to as the Primer/Salvage Yard and Port of Long Beach (POLB) 
Mitigation Pond, is a known MEC area located in the south-central portion of the installation. 
Unreported disposal of munitions are documented at the site, and there were certification 
errors in the classification of munitions as inert or live during past operations. The 
approximately 48-acre Primer/Salvage Yard area occupies the northern portion of UXO1. The 
39-acre POLB Mitigation Pond is located immediately south of Slough Road and makes up the 
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southern portion of MRP Site UXO1. The POLB Mitigation Pond is a tidal pond constructed 
by the Port of Long Beach in 1989, and ranges in depth from several inches to approximately 8 
feet in depth.  

MRP Site UXO6, also referred to as the Westminster POLB Fill Area, is located south of 
Westminster Avenue and along the Westminster railroad spur. The approximately 180-acre site 
is estimated to be 1.75 miles long and 715 feet wide. In 1989 and 1990, the site was reportedly 
used to place approximately 3 to 5 feet of fill that had been excavated from the POLB Mitigation 
Pond (the southern portion of the current MRP Site UXO1), a known MEC area.  

MRP Site AOC2, also called the Explosives Drop Test Tower, is located at the southern 
terminus of 7th Street in the Seal Beach NWR. The Explosives Drop Test Tower was used from 
1955 to 1977 to perform free-fall and guided safety drop testing on fuzes, cartridges, 
experimental propellants, and other low-level explosive items.  

4.0 Previous Investigations 
4.1 MRP Site UXO1 
Table 4-1 summarizes the findings of previous investigations conducted at Site UXO 1. 
Additional details on the site history and the investigations conducted at Site UXO 1 are 
provided in the parent document of this work plan. 

TABLE 4-1 
Previous Investigations and Summary of Findings at MRP Site UXO1 
NAVWPNSTA Seal Beach, Seal Beach, California 
Investigation Year Findings 

Preliminary 
Site 
Inspection 
(PSI)  

2007-
2008 

Numerous MEC items were observed during the PSI. These items were reported to 
EOD Mobile Unit 3, and a detachment responded on December 14, 2007, with an 
emergency action that detonated in place four MEC items that were reported as unsafe 
to handle or move (Malcolm Pirnie, 2008). The PSI reported that when the 
Primer/Salvage Yard was operational, there might have been certification errors in the 
classification of munitions as inert or live, and live munitions items may have been left 
in the Primer/Salvage Yard (Malcolm Pirnie, 2008). According to records of past site 
practices and interviews with former personnel, a wide variety of munitions types could 
have been buried at MRP UXO1 (Malcolm Pirnie, 2008). 

Site 
Inspection 
(SI) 

2009-
2011 

Numerous suspect MEC and MPPEH were observed in the Primer/Salvage Yard. 
Suspect MPPEH items included bomblets (BLU-36 fragments and M-40 shell halves), 
cartridge casings (105-mm, 75-mm, and 20-mm), fuzes, a CAD, primers, flash tubes, 
and partially opened 81-mm mortar shipping containers. In addition, 15 suspect MEC 
items were encountered at the Primer/Salvage Yard, and included suspect M-40 and 
BLU-36 bomblets, 75-mm cartridge casings, and a 40-mm cartridge casing. The 
installation ESO was notified of the items and reported to the EOD Mobile Unit, and a 
detachment responded on December 3, 2009, with an emergency action that 
detonated suspected MEC items in place.  

MPPEH observed in at the POLB Mitigation Pond and along the northern and western 
embankments of the pond included multiple suspect artillery cartridge casings, a 105-
mm cartridge casing, and suspect 20-mm cartridge casings. The condition of these 
items could not be observed because they were at least partially buried. Per the scope 
of the SI, no items were picked up, moved, or destroyed (Chadux Tt, 2011).  

Notes: 
CAD = cartridge actuated device 
EOD = explosive ordnance disposal 

 
ESO = explosives safety officer 
mm = millimeter 
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The SI field activities at MRP Site UXO1 included hand-held detector-aided visual surveys 
and geophysical (EM61) surveys at two areas to locate buried suspect MEC. Detector-aided 
visual survey transects were completed over the land area in the Primer/Salvage Yard on 
the northern portion of MRP Site UXO1. The surveys were completed inside and outside the 
fenced Primer/Salvage Yard up to the site boundary. The locations of suspect MEC and 
MPPEH items were documented and geophysical anomalies were mapped. In addition to 
the detection of 441 geophysical anomalies, numerous suspect MEC and MPPEH were 
observed in the Primer/Salvage Yard. Suspect MPPEH items reported during the SI are 
summarized in Table 4-1.  

Detector-aided visual survey transects were also completed outside the fenced area of the 
Primer/Salvage Yard and included the Recovered Live Ammunition and Grenade area, 
located east of the fenced area at MRP Site UXO1. Observed items in this area included an 
area of 30 caliber M-1 Garand casings, flash tubes, approximately 10 ordnance shipping 
caps, and a pile of discarded 81-mm mortar shipping containers. In addition, an area 
containing burnt wood debris fragments was found in a tilled portion of the site 
approximately 75 feet north of the Recovered Live Ammunition and Grenade area. Metal 
debris was not observed in the burnt wood debris area and, therefore, no determination 
could be made as to whether the burnt debris was related to munitions disposal practices or 
crop burning practices that occurred throughout the installation when UXO1 was 
operational. An interview conducted with the NAVWPNSTA Seal Beach farm supervisor 
indicated that tilling equipment and operations were impeded by munitions-related items 
buried in the soil. Geophysical anomalies were more frequently observed on the periphery 
of the asphalt-paved area, consistent with visual survey observations of MPPEH and 
discarded metal banding material on the soil surface in adjacent areas. Based on the 
distribution of geophysical anomalies, the SI indicated that MEC is likely buried beneath the 
asphalt-paved areas. Non-munitions related debris found throughout UXO1 included wood 
debris, metal banding, carbon dioxide cartridges, bolts, railroad spikes, and miscellaneous 
scrap metal. 

In addition, detector-aided visual survey transects were completed around the entire 
perimeter of the POLB Mitigation Pond during the SI (Chadux Tt, 2011). MPPEH that were 
observed in shallow areas of the pond and along the northern and western embankments 
included multiple suspect artillery cartridge casings, a 105-mm cartridge casing, and suspect 
20-mm cartridge casings. 

Geophysical surveys of accessible areas in the Primer/Salvage Yard of MRP Site UXO1 were 
completed using a hand-towed EM61 with real-time kinematic (RTK) Global Positioning 
System (GPS). Data were collected in the Primer/Salvage Yard along 16 meandering 
transects, spaced between 20 to 330 feet apart, with a sample rate of 10 readings per second. 
Survey lines were nominally spaced 2.5 feet apart (100 percent coverage) over the accessible 
flat southwestern portion of MRP Site UXO1 (the northwest embankment of the POLB 
Mitigation Pond) where multiple artillery cartridge casings were observed to be protruding 
from the embankment.  

Also, geophysical survey data for the POLB Mitigation Pond were collected along transects 
nominally spaced 5 feet apart and along meandering transects to fill in data coverage using 
a sample rate of 10 readings per second. The EM61 was towed on an inflatable raft 
approximately 16 feet behind a Mercury Hypalon 430XD inflatable boat in the POLB 
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Mitigation Pond. Two fiberglass tow rods were mounted on the support struts of the EM61 
bottom coil and attached to a ball hitch mounted on the boat for the boat-towed 
configuration. 

A total of 797 target anomalies were identified in the Primer/Salvage Yard and POLB 
Mitigation Pond. The Blakely Test was used to automatically select targets (EM61 response 
grid peaks) with an 8-millivolt (mV) threshold from the gridded EM61 data. This threshold 
was chosen based on the following reasons:  

 Level of background noise in the EM61 data; 
 Small MEC items could be present in the survey areas; and 
 Anomaly responses evaluated during the geophysical technology demonstration.  

Based on the distribution and amplitude responses of the anomaly picks and dig list targets, 
the Primer/Salvage Yard was reported to have a high anomaly density and the POLB 
Mitigation Pond was reported to have a low anomaly density. When biased soil and 
sediment sampling locations were selected, many of the anomalies detected with the EM61 
were reacquired or confirmed by the UXO team with the hand-held magnetic gradiometer 
or Whites all-metals detector. No MEC, MPPEH, or metal debris was removed from the 
ground surface of the geophysical survey areas and observed surface metal debris was 
avoided. The reported apparent anomaly density estimate (number of anomalies per 
geophysical survey area) for MRP Site UXO1 (including the Primer/Salvage Yard and POLB 
Mitigation Pond) is 295 anomalies per acre. The SI concluded that the POLB Mitigation 
Pond is likely to exhibit a low MEC density based on the marine geophysical survey results, 
detector-aided visual survey results, MPPEH observations, and because that most 
munitions have already been removed through excavation of the pond. 

4.2 MRP Site UXO6 
Table 4-2 summarizes the findings of previous investigations conducted at MRP Site UXO6. 
Additional details on the site history and the investigations conducted at MRP Site UXO6 
are provided in the in the parent document of this work plan. 

TABLE 4-2 
Previous Investigations and Summary of Findings at MRP Site UXO6 
NAVWPNSTA Seal Beach, Seal Beach, California 

Investigation Year Findings 

PSI 2007-
2008 

During site visit interviews, it was reported that 3-inch rounds were seen falling off 
trucks during the excavation of soil from the POLB Mitigation Pond. A visual survey 
was completed at approximately 20 percent of MRP Site UXO6. Based on interviews 
and historic information regarding the site, it was considered a suspect MEC area 
(Malcolm Pirnie, 2008).  

SI 2009-
2011 

Two MPPEH items were identified that included a CAD on the western portion of the 
site and an artillery cartridge casing on the eastern portion of the site. Both types of 
MPPEH items were also observed at MRP Site UXO1 during the SI. No items were 
picked up, moved, or destroyed during the SI. To maintain the safety of personnel, all 
suspect munitions items were treated as though they could pose risk (Chadux Tt, 
2011). 
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The SI activities at MRP Site UXO6 included detector-aided visual survey transects spaced 
approximately 60 feet apart using a magnetic gradiometer and Whites all-metals detector. 
Suspect MEC or MPPEH items on the surface were marked and mapped using the 
differential global positioning system (DGPS). Using hand-held detectors, 119 geophysical 
anomalies were identified and mapped throughout the site. MPPEH items recovered during 
the SI are summarized in Table 4-2. Also, metal and rubber debris possibly associated with 
munitions shipping containers that were observed at MRP Site UXO1 were also observed at 
MRP Site UXO6. Wood debris and some burnt metal debris were also noted at the surface in 
some locations at the site. 

4.3 MRP Site AOC2 
Table 4-3 summarizes the findings of previous investigations conducted at MRP Site AOC2. 
Additional details on the site history and the investigations conducted at MRP Site AOC2 
are provided in the parent document of this work plan. 

TABLE 4-3 
Previous Investigations and Summary of Findings at MRP Site AOC2 
NAVWPNSTA Seal Beach, Seal Beach, California 

Investigation Year Findings 

PSI 2007-
2008 

During the visual site inspection, no indications of MEC-related items were observed 
and the Explosives Drop Test Tower was not suspected to contain MEC (Malcolm 
Pirnie, 2008).  

SI 2009-
2011 

Using the hand-held magnetic gradiometer, 12 geophysical anomalies were identified 
throughout the site and their locations recorded using DGPS. Two munitions related 
items were identified at MRP Site AOC2 – a single blasting cap (MPPEH) and a 2.75-
inch rocket motor end cap (an inert item) on the southern portion of the site. Kick-out 
debris was observed east, west, and south of the tower (Chadux Tt, 2011). 

 
SI activities at MRP Site AOC2 included hand-held detector-aided visual surveys over 
accessible portions of the site along north-south transects nominally spaced 5 feet apart 
(100 percent coverage). The detector-aided visual surveys were conducted over the entire 
site footprint of MRP Site AOC2. Over the northern portion of the site where surface water 
seepage was present, 100 percent survey coverage could not be achieved. Suspect MEC or 
MPPEH items found on the surface were marked and mapped using DGPS. The summary 
of MEC/MPPEH items reported at MRP Site AOC 2 is summarized in Table Signs posted on 
the tower provide supporting evidence that the tower was used for free-fall or unguided 
drop testing of munitions items. Non-munitions related materials observed at the site 
consisted of metal debris (such as, scrap metal, metal banding, Marshall matting, copper 
rod, pipe, and rebar), construction debris (asphalt), and other debris (wood). 

5.0 Past, Current, and Future Site Uses 
5.1 MRP Site UXO1 
From 1944 through the 1980s, the Primer/Salvage Yard was actively used for munitions 
storage related to rocket and projectile segregation (such as segregating 20-mm projectiles 
from 40-mm), inspection, and repackaging, and bomb and rocket overhaul (for example, 
2.75- and 7.2-inch rockets). The Primer/Salvage Yard received thousands of cleaned 
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projectile casings and damaged ammunition, along with non-munitions materials, such as 
lumber, batteries, wings, telemetry, circuitry, and other types of scrap (NEESA, 1985). It is 
reported that certification errors occurred during the classification of munitions as inert or 
live during past operations (NEESA, 1985). Active operations ceased at the Primer/Salvage 
Yard area in the late 1990s. Scrap metal storage operation at the Primer/Salvage Yard was 
terminated in the early 2000s (NAVFAC SW, 2002). 

The POLB Mitigation Pond was created in 1989 and 1990. This action restored 116 acres of 
wetland habitat within the Seal Beach NWR as mitigation for the construction of the 
147-acre Pier J Landfill in a protected, deep-water area of Long Beach harbor. The MRP 
UXO 6 site (Westminster POLB Fill Area) was reportedly used to place approximately 3 to 
5 feet of fill that had been excavated from the southern portion of MRP Site UXO1 (Tierra 
Data, Inc., 2014).  

The Primer/Salvage Yard is currently not in use. The adjacent surrounding land is both 
unused nonagricultural and used agricultural land. Agricultural land use occurs to the 
north and east of the Primer/Salvage Yard. The POLB Mitigation Pond is located within the 
Seal Beach NWR to preserve and manage the habitat necessary for the perpetuation of two 
endangered species (Chadux Tt, 2011).  

Potential future land uses within the Primer/Salvage Yard area include storage and unused 
land. In addition, agriculture is a potential future land use if the MEC hazard is eliminated 
(Chadux, Tt. 2011). The POLB Mitigation Pond is expected remain part of the Seal Beach NWR. 

5.2 MRP Site UXO6 
In 1989/1990, the Westminster POLB Fill Area was used to place 3 to 4 feet of fill that was 
excavated from the POLB Mitigation Pond. Prior to that time, the area was used for 
agriculture.  

MRP Site UXO6 is currently unused other than for railcar transport through the site, 
maintenance of the rail spurs, and mowing to keep grasses low. Future land uses are 
expected to be the same as current uses (Chadux Tt, 2011). 

5.3 MRP Site AOC2 
The Explosives Drop Test Tower was used from 1955 to 1977, in conjunction with former 
Buildings 435 and 437, to perform free-fall and guided safety drop testing on fuzes, 
cartridges, experimental propellants, and other low-level explosive items. Reportedly, the 
tower was also used for safety testing of 1.4 cartridges that pose a minor explosion hazard 
(Malcolm Pirnie, 2008).  

The tower (Building 346) and surrounding area within MRP Site AOC2 is no longer in use. 
The tower currently serves as a nesting platform for herons (NAVWPNSTA Seal Beach, 
2007). For the future, tidal flow may be restored by removing the road extending east from 
MRP Site AOC2 and excavating tidal channels into the area (NAVWPNSTA Seal Beach, 
2007). The tower will remain in place to accommodate heron nesting.  
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6.0 Geophysical Personnel 
DGM activities will be conducted by subcontracted personnel experienced in terrestrial and 
aquatic geophysical investigations. The project-specific personnel and their general roles are 
presented below: 

 Senior Geophysicist (KCH). The Senior Geophysicist provides overall technical and 
geophysical staff oversight. The Senior Geophysicist is also responsible for conducting a 
technical review of document deliverables and serves as the project Geophysicist-of-
Record. 

 Project Geophysicist (KCH). The Project Geophysicist is responsible for kicking off the 
field investigation, making sure geophysical operations are conducted in accordance 
with the GIWP and project Work Plan, and QC of the recorded data. The Project 
Geophysicist prepares investigation reports and serves as the subject matter expert for 
the KCH project team. 

 Geophysical Data Processor (KCH). The Geophysical Data Processor is responsible for 
processing DGM data, managing data throughout the project, identifying and selecting 
anomalies, and preparing data delivery packages. The Processing Geophysicist also 
assists with preparation of investigation reports. 

 Site Geophysicists (Subcontractor). The Site Geophysicists are responsible for data 
collection, daily QC measures, geophysical instrument maintenance, and notifying the 
project team of changes in site conditions that may affect the scope of work. One field 
team member will serve as the Geophysics Team Leader and will be responsible for 
daily operations being conducted in accordance with the GIWP, Work Plan, and Site 
Safety and Health Plan (SSHP). The Geophysics Team Leader will provide daily 
progress updates to the Project Geophysicist. 

 UXO Personnel (KCH and UXO Subcontractor). UXO personnel are responsible for 
conducting MEC avoidance during activities that may involve ground disturbance, 
non-UXO personnel escort (if necessary), placement of QC seeds, and other tasks that 
may involve personnel potentially encountering MEC at the site. UXO personnel are 
also responsible for serving as the Site Safety and Health Officer, liaising with facility 
personnel, conducting daily safety briefings, and completing daily safety reports and 
observations. 

7.0 Geophysical Instrumentation 
7.1 Analog Geophysical Instruments 
To assist in MEC/MPPEH avoidance activities during vegetation removal, land surveying, 
and to assist the UXOQCS when installing the Instrument Verification Strip (IVS) and 
burying blind QC seeds, UXO technicians will use White’s XLT electromagnetic (EM) all-
metals detectors (or equivalent model). The White’s XLT is a time-domain electromagnetic 
(TDEM) all-metals detector that provides an audio and visual response. The instrument 
applies a pulsing current to a transmitter coil, which then induces a magnetic field. When 
the magnetic field of the coil moves across a metallic item, the field induces electric currents 
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(called eddy currents) in the item. The eddy currents induce their own magnetic field, 
generating an opposite current in a receiving coil, which in turn induces a signal indicating 
the presence of metal.  

UXO technicians will also use the Schonstedt GA-52Cx (or equivalent model) to assist with 
reacquisition of anomalies and removal verification QC of anomalies in terrestrial portions 
of the project. The Schonstedt GA-52Cx measures the magnetic gradient between two 
sensors in order to detect changes in the earth’s magnetic field resulting from the presence 
of a ferrous item. The White’s XLT EM all-metals detectors (or equivalent model) will also 
be used to assist with reacquisition and removal verification QC of EM61-MK2 anomalies 
identified during this project. The White’s Surfmaster Pulse Induction Dual Field 
underwater metal detector will be used to assist with reacquisition and removal verification 
QC of anomalies in submerged areas of the POLB Mitigation Pond of MRP Site UXO1. This 
instrument functions as a pulse induction metal detector that detects both ferrous and non-
ferrous metal objects in seawater and mineralized bottom substrate environment.  

The detection capability of the analog instruments varies because of their design and 
operating principles. Both instruments will respond to small objects, such as nails and bolts, 
typically to depths of around 12 inches. The overall detection depth of larger items depends 
on the capabilities of the instrument, object mass and orientation, and physical condition of 
the object. Operation is based on visual displays or audible signals emitted as the 
instrument passes over an object. None of the above instruments records or stores data.  

7.2 Geonics EM61-MK2 
The Geonics EM61-MK2 (EM61) is a high-resolution TDEM instrument designed to detect, 
with high spatial resolution, shallow ferrous and nonferrous metallic objects. The standard 
EM61 system consists of two air-cored, 3.3-foot by 1.2-foot (1-meter by 0.5-meter) coils, a 
digital data recorder, batteries, and processing electronics. The EM61 transmitter generates a 
pulsed primary magnetic field, which induces eddy currents in nearby metallic objects. The 
EM61 receiver measures the eddy currents at three distinct time intervals in the bottom coil 
or at four intervals (i.e., four-channel mode), if no top coil measurements are recorded. 
Earlier time gates provide enhanced detection of smaller metallic objects. Secondary 
voltages induced in both coils are measured in mV. The arrangement of coils is such that 
there is a vertical separation of 15.7 inches (40 centimeters [cm]). In order to obtain as much 
information about the decay of the induced EM signal as possible, the top coil will not be 
used at this site, and data will be recorded on four bottom coil channels. Assuming accurate 
data positioning, target resolution of approximately 20 inches (50 cm) can be achieved. 

7.3 Side Scanning Sonar 
Prior to the underwater DGM data collection, Side Scan Sonar (SSS) and bathymetry surveys 
will be performed throughout the defined survey area using an Underwater UXO Towed 
Array (UUTA). SSS will be used to identify any possible obstructions below the water level 
that might inhibit the path of the underwater DGM platform. Identified bottom obstructions 
will be catalogued in a spreadsheet that provides geographic coordinates for each potential 
obstruction. A Geographic Information Systems (GIS) shapefile will be produced from the 
list of obstructions and uploaded into the UUTA navigation system prior to underwater 
DGM data acquisition. 
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The 4125 SSS system is a fully digital, simultaneous, dual frequency sonar system designed 
to identify subsea contacts and analyze seabed conditions in real time. The 4125 Series SSS 
system consists of three main parts; tow fish, topside processor, and tow cable. The 4125 tow 
fish is towed through the water with transducer arrays on both sides which radiate and 
receive ultrasonic chirp pulses. The operational frequencies of the SSS transducers are 
400 and 900 kilohertz (kHz). The tow fish also contains the associated digital signal 
processing electronics. A laptop computer will be used to host the Edgetech Discover-4125 
application software that provides the user with the means to control the acquisition 
parameters and display and record the data from the tow fish. The echo data will be used to 
create a two-dimensional image on the monitor along with other information such as depth, 
heading, and position. A RTK GPS is interfaced directly with the 4125 SSS to provide 
position control. 

7.4 Geonics EM61-Flex 3 
The EM61-Flex3 is a high-resolution TDEM instrument designed to detect, with high spatial 
resolution, shallow ferrous and non-ferrous metallic objects. The EM61-Flex3 system is 
based on the standard Geonics EM61-MK2 metal detector. The system consists of two air-
cored receiver coils, a grand air-cored transmitter coil, a digital data recorder, batteries, and 
processing electronics. The 3-foot by 0.66-foot (1-meter by 0.2-meter) receiver coils are 
arranged side-by-side and are encompassed by the transmitter coil. The EM61-Flex3 uses a 
transmitter repetition rate of 140 Hertz (Hz) and a 24-volt transmitter pulser; both 
specifications are doubled in comparison to the standard EM61-MK2. The system’s 
transmitter generates a pulsed primary magnetic field, which then induces eddy currents in 
nearby metallic objects. Each of the two spatially separated receiver coils measures these 
eddy currents. The EM61-Flex3 offers the ability measure the eddy currents at two operator 
selected time gates (firmware). Earlier time gates provide enhanced detection of smaller 
metallic objects. Secondary voltages induced in both coils are measured in mV. Data is 
collected using the MLFX marine acquisition program (Geomar Software, Inc.) and 
temporarily stored in a portable PC.  

7.5 Global Positioning Systems 
GPS satellites orbit the earth transmitting signals that can be detected with a GPS receiver. 
The GPS receiver uses the known locations of the satellites and the elapsed time of signal 
transmittal to calculate its position. RTK correction increases the accuracy of GPS readings 
using two receivers: a stationary receiver that acts as a base station and collects data at a 
known location and a second roving receiver that makes the position measurements. The 
base stations can be configured to save the data for correcting positional data during post-
processing or to transmit the correction data to the rover system in mode. RTK GPS 
instruments are ideal for field-mapping applications with adequate satellite visibility 
conditions because they typically provide sub-centimeter accuracy. 

8.0 Geophysical Investigation Approach 
DGM surveys will be performed using a combination of person-portable, towed-array, and 
underwater array EM systems. The selection of the system(s) to be used at each particular 
area was made using knowledge of the area conditions, the size of the area, and accessibility 
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of the area. SSS will be performed prior to the underwater survey to identify any potential 
hazards and provide bathymetry data to facilitate the EM61-Flex3 survey.  

A site-specific grid system will be established for each investigation area, consisting of 
individual grids measuring 100 feet by 100 feet (30 meters by 30 meters). Conceptual layouts 
of this grid system are presented as Figures 8-1 through 8-5. Based on review of available 
data from the SI, the following approaches will be used to identify geophysical anomalies at 
the three sites. 

8.1 MRP Site UXO1 
The SI indicated the presence of geophysical anomalies from limited transect mapping. This 
information, coupled with previous UXO detector-aided visual surveys that encountered 
MEC/MPPEH, indicate 100 percent DGM coverage is needed at MRP Site UXO1 to 
characterize the nature and extent of contamination (Figure 8-1). Statistical sampling of 
anomaly populations using the Estimating a Proportion method will be performed to 
determine the number of anomalies that would be required for intrusive investigation in 
each population in order to characterize the proportion of MEC/non-MEC to a 95 percent 
confidence level and within a 5 percent margin of error. Anomalies within each population 
will subsequently be randomly selected for inclusion on the intrusive investigation dig list. 
Due to the differences in terrestrial and aquatic survey environments, the Primer Salvage 
Yard and the POLB Mitigation Pond will be considered two separate populations.  

8.2 MRP Site UXO6 
UXO detector-aided visual surveys identified MPPEH at the site. In order to determine the 
nature and extent of MEC/MPPEH at MRP Site UXO6, 26 randomly selected (using a 
random number generator) 100-foot by 100-foot (30-meter by 30-meter) grids will be 
100 percent surveyed using DGM (Figures 8-2, 8-3 and 8-4). The statistical approach was 
developed using the Visual Sample Plan (VSP) Target of Interest Estimation/Comparison 
module to calculate that, if no MEC/MPPEH is found, there will be a 95 percent confidence 
that the true rate of MEC/MPPEH at the site ranges from 0 to no more than 0.5 per acre 
(PNNL and Battelle, 2013). If MEC/MPPEH are discovered, then the quantity will be 
entered into the Post-Survey Analysis tab within the module and the density and confidence 
will be calculated. Within the 26 grids, 100 percent of the selected anomalies will be 
investigated.  

In addition, a 100 percent surface clearance will be completed at the approximate 29-acre 
eastern portion of MRP UXO6. Randomly selected grid cells for MEC investigation are listed 
on Table 8-1. In the event that one or more of the randomly selected grid cells cannot be 
fully investigated (because of interferences from utilities or rail beds, for example), alternate 
randomly selected grid cells shown on Table 8-2 may be used as substitutes.  
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TABLE 8-1  
Randomly Selected Grid Cells for MEC Investigation at MPR Site UXO6  
NAVWPNSTA Seal Beach, Seal Beach, California  

C-101 T-75 V-93 

D-99 T-85 W-16 

I-100 T-99 W-39 

N-101 U-34 W-60 

S-14 U-42 X-24 

S-29 U-57 X-28 

S-91 V-48 X-53 

T-7 V-72 Y-20 

T-65 V-84  

 

TABLE 8-2  
Alternate Randomly Selected Grid Cells for MEC Investigation at MPR Site UXO6  
NAVWPNSTA Seal Beach, Seal Beach, California 

J-100 T-55 W-47 

T-16 W-22 W-82 

  

8.3 MRP Site AOC2 
Due to its small size, 100 percent DGM surveys will be conducted throughout Site AOC2 
(Figure 8-5). A statistical sampling of the DGM anomalies using the Estimating a Proportion 
method will be investigated to determine the nature and extent of MEC/MPPEH. 

Table 8-3 summarizes the areas where each system and deployment method will be 
employed. 

TABLE 8-3 
Approaches Used to Identify Geophysical Anomalies at MRP Sites UXO1, UXO6 and AOC2 
NAVWPNSTA Seal Beach, Seal Beach, California  

Area Survey Coverage 
Geophysical System(s) and Deployment 

Method(s) 

MRP Site UXO1- 
Primer/Salvage Yard 
(Terrestrial) 

100% DGM coverage 
of accessible area 

Towed-array EM61-MK2 pulled by all-terrain vehicle 
where terrain, vegetation, and accessibility allow. 
Person-portable EM61-MK2 in either wheeled or litter 
mode for remaining areas. RTK GPS for data 
positioning. 

MRP Site UXO1- POLB 
Mitigation Pond (Underwater) 

100% DGM coverage 
of accessible area 

EM61-Flex3, RTK GPS for data positioning 
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TABLE 8-3 
Approaches Used to Identify Geophysical Anomalies at MRP Sites UXO1, UXO6 and AOC2 
NAVWPNSTA Seal Beach, Seal Beach, California  

Area Survey Coverage 
Geophysical System(s) and Deployment 

Method(s) 

MRP Site UXO6 100% DGM coverage 
of 26 randomly 
selected 100-foot-by-
00-foot (30-meter-by-
30-meter) grids. 

Towed-array EM61-MK2 pulled by all-terrain vehicle 
where terrain, vegetation, and accessibility allow. 
Person-portable EM61-MK2 in either wheeled or litter 
mode for remaining areas. RTK GPS for data 
positioning. 

MRP Site AOC2 100% DGM coverage 
of accessible area 

Person-portable EM61-MK2 in either wheeled or litter 
mode. RTK GPS for data positioning. 

 

As needed, vegetation will be cleared and removed prior to the start of DGM in order to 
provide unencumbered access with the EM61 system.  

Location control during DGM data collection will be maintained using survey-grade RTK 
GPS. Relevant site features that might influence interpretation of the DGM results will also 
be recorded by the DGM field crew using RTK GPS. Wooden stakes marking the limits of 
coverage survey areas will be placed by a California-licensed professional land surveyor 
(PLS) prior to the start of DGM. Stakes will also be placed at the southwest corner of each 
100-foot-by-100-foot grid cell and marked with the grid identification. Stakes will be placed 
without metal markers (e.g. rebar, nails, or hubs) and will not protrude from the ground 
more than 1 foot (0.3 meter).  

Temporary benchmarks will be established at the site by the PLS in the project coordinate 
system. These benchmark coordinates will be provided to the DGM field crew prior to 
mobilization. The project coordinate system for this investigation is the North American 
Datum of 1983 (NAD83), Continental United States (CONUS), California State Plane Zone 6, 
and the project units are United States Survey Foot.  

9.0 Anticipated MEC Types, Composition, and 
Quantities 

The types of MEC potentially present at the site are listed in Tables 4-1, 4-2 and 4-3.  

MRP Site UXO1. Numerous MEC items were observed during the PSI at MRP Site UXO1. 
These items were reported to EOD Mobile Unit 3, and a detachment responded on 
December 14, 2007, with an emergency action that detonated in place four MEC items that 
were reported as unsafe to handle or move (Malcolm Pirnie, 2008). In addition, numerous 
suspect MEC and MPPEH were observed on the surface in the Primer/Salvage Yard. The 
installation ESO was notified of the items and reported to the EOD Mobile Unit, and a 
detachment responded on December 3, 2009, with an emergency action that detonated 
suspected MEC items in place.  

MRP Site UXO6. During the PSI site visit interviews, it was reported that 3-inch rounds 
were seen falling off trucks during the excavation of soil from the POLB Mitigation Pond 
(Malcolm Pirnie, 2008). During the SI, two MPPEH items were identified that included a 
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CAD on the western portion of the site and an artillery cartridge casing on the eastern 
portion of the site (Chadux Tt, 2011). No items from MRP Site UXO6 were picked up, 
moved, or destroyed during the SI.  

MRP Site AOC2. Two munitions-related items were identified at MRP Site AOC2 – a single 
blasting cap (MPPEH) and a 2.75-inch rocket motor end cap (an inert item) on the southern 
portion of the site. No items from MRP Site AOC2 were picked up, moved, or destroyed 
during the SI.  

Quantities of potential MEC and MPPEH are not known. The majority of potential MEC and 
MPPEH would likely be constructed of ferrous materials, although it is not known whether 
nonferrous subsurface objects are present. 

10.0 Anticipated Depth of MEC Items 
The majority of the items listed in Table 4-1 were identified at the surface. However, the 
results of previous geophysical mapping during the SI identified metallic objects in the 
subsurface at MRP Site UXO1 (Chadux Tt, 2011). A total of 797 target anomalies were 
identified in the Primer/Salvage Yard and POLB Mitigation Pond. The anticipated depths of 
MEC/MPPEH items are unknown.  

11.0 Topography and Vegetation 
MRP Site UXO1 - The terrestrial portion of MRP Site UXO1 (Primer/Salvage Yard) is 
relatively flat terrain. The POLB Mitigation Pond (the southern portion of UXO1) is an 
artificial pond excavated to an approximate depth of 6 feet with three islands exposed above 
the water level. The POLB Mitigation Pond is surrounded by raised embankments and 
roadbeds to prevent tidal flooding. Water levels fluctuate by several feet per day in response 
to tidal fluctuations. Non-native annual grasses are present in the area of the 
Primer/Salvage Yard (NAVWPNSTA Seal Beach, 2007). Along the northern boundary of 
MRP Site UXO1 is a dense row of southern willow scrub trees. To the east is a 
nonagricultural area with low sparse grasses and graded agricultural areas 
(Chadux Tt,  2011).  

MRP Site UXO6 - MRP Site UXO6 is relatively flat terrain. An estimated 330,000 cubic yards 
of soil from the POLB Mitigation Pond was transferred to and spread across MRP Site 
UXO6. Fill was added to an elevation of 8.5 feet above sea level (ASL) at the western edge of 
the site to 16.5 feet ASL at its eastern edge. The dominant vegetation at MRP Site UXO6 is 
sparse coverage of low grasses and pickleweed (Salicornia spp.) (Chadux Tt, 2011). 

MRP Site AOC2 - MRP Site AOC2 is located on relatively flat terrain and surrounded by 
raised roadbeds to prevent tidal flooding. The dominant vegetation at MRP Site AOC2 is 
sparse coverage of low grasses, and pickleweed (Salicornia spp.) (Chadux Tt, 2011). 

12.0 Geologic Conditions 
MRP Site UXO1 - The Primer/Salvage Yard is underlain debris fill consisting grayish 
brown fine to medium-grained silty sand with metal and wood debris. Beneath the debris 
fill layer is native material of Holocene and late Pleistocene age and consists of mostly of 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

14 KCH-2622-0078-0026 

poorly to moderately consolidated and poorly sorted silty sand and clay. Sediment 
underlying the POLB Mitigation Pond also consists of the same silty sand and clay 
(Chadux Tt, 2011).  

MRP Site UXO6 – The Westminster Ave POLB Fill Area is underlain by undocumented or 
debris fill in the fill areas between the roads and railroad spurs. Beneath the debris fill layer 
is native material of young alluvial fan and valley deposits, which are Holocene and late 
Pleistocene in age and consist of gently sloping, slightly dissected alluvial fan deposits 
(Chadux Tt, 2011).  

MRP Site AOC2 – The Explosives Drop Test Tower is underlain by artificial fill. The fill 
material consists of dry to saturated olive brown sandy silt with some clay and sub-angular 
gravels. Beneath the fill layer is native material consisting estuarine deposits of dark reddish 
brown clayey silt that are late Holocene in age (Chadux Tt, 2011). 

13.0 Hydrogeology  
NAVWPNSTA Seal Beach is located in the western corner of the Orange County basin, 
overlying important confined alluvial groundwater supply aquifers of sand, gravel, and 
clay deposits of Pleistocene to Pliocene age. Fresh groundwater containing less than 50 parts 
per million chloride in aquifers are located east of the Newport-Inglewood fault. West of the 
fault, groundwater is predominantly brackish to saline. In general, groundwater flows away 
from the Seal Beach NWR to the northeast; however, the direction may vary seasonally 
(NEESA, 1985; NAVFAC SW, 2002). 

The upper aquifers (75 to 200 feet deep) are no longer used for water supply. The primary 
freshwater aquifers at NAVWPNSTA Seal Beach are 600 to 1,000 feet below ground surface 
(bgs) and are confined by a 100- to 200-foot-thick clay layer. Groundwater elevation 
contours for the Middle Aquifer System at NAVWPNSTA range from about 65 to 85 feet 
below mean sea level, generally forming a northeasterly gradient. The confined freshwater 
aquifers lie entirely inland from the Newport-Inglewood fault. Groundwater recharge 
occurs primarily from rainfall in the upgradient areas of the aquifer. Groundwater 
migration from the shallow semi perched aquifer to the lower aquifers is considered 
unlikely because of the thick clay layer (confining layer) that separates the deeper aquifers 
(Malcolm Pirnie 2008).  

The confined aquifers are artesian and have historically supplied potable water to 
NAVWPNSTA Seal Beach and surrounding communities. Currently, groundwater on 
NAVWPNSTA Seal Beach is used only for agricultural irrigation.  

MRP Site UXO1 - Surface water at MRP Site UXO1 generally flows southwest toward the 
POLB Mitigation Pond and then through channels in the Seal Beach NWR to Anaheim Bay 
and the Pacific Ocean (Chadux Tt, 2011).  

MRP Site UXO6 - Surface water generally flows southwest from the Westminster POLB Fill 
Area following the topography of the installation (NAVFAC SW, 2002). Runoff is expected 
to be slow over bare level soil, and surface water is expected only intermittently to pond and 
to infiltrate to groundwater. No permanent surface water bodies exist within MRP 
Site UXO6. 
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MRP Site AOC2 - Surface water from MRP Site AOC2 would be contained within the 
roughly 3-acre bermed area surrounding the site (Chadux Tt, 2011).  

14.0 Adverse Geophysical Conditions 
Potential adverse conditions include the presence of unmovable surface metal (e.g., posts, 
railroad tracks, or fences) or concrete pads associated with former use of the area. These 
features may result in gaps in data coverage depending on the footprint of the obstructions 
at the surface. A data gap “halo,” with a footprint slightly larger than the actual obstruction, 
tends to result in these circumstances because the DGM system must remain far enough 
from the obstruction to avoid saturating the dynamic range of the DGM system. When 
saturation occurs, it is generally not possible to select discrete anomalies in the data. 

To minimize these effects, surface clearance will be performed in areas that have not already 
undergone surface clearance as part of previous investigations. In addition, surface 
obstructions that can be moved may be moved by the Navy to provide as comprehensive 
coverage as possible.  

Vegetation will be cleared to within 6 inches (15 centimeters [cm]) of the ground surface, 
resulting in potentially localized uneven terrain within the site. Such conditions may result 
in increased noise in the DGM data from instrument bounce as the DGM system moves 
along the ground surface.  

15.0 Site Utilities 
KCH will review available as-built underground utility maps in order to evaluate the 
presence of potential utilities within the proposed DGM area. Electronic utility drawing files 
that can be obtained by KCH from NAVFAC will be used, to the extent possible, as overlays 
on the DGM data in order to assist with interpretation of the DGM results. Overhead 
utilities also exist in UXO1 and UXO6. Assessment of their impact on the DGM collection 
will need to be made prior to data collection. If the power lines affect the data, a plan will be 
implemented to remedy the situation. 

16.0 Man-Made Features Potentially Affecting 
Geophysical Operations 

Man-made features that would affect geophysical operations primarily include remaining 
surface debris piles or subsurface disposal areas. Service utilities that may be associated 
with onsite buildings may affect DGM data collection in the general area of these structures. 
The effect of surface features and utilities is generally a response on the EM61 system that 
exceeds the dynamic measurement range, thereby saturating the response. In these cases, 
discrete anomalies generally cannot be reliably selected as targets.  

17.0 Site-Specific Dynamic Events 
No substantial delays due to abnormally harsh weather conditions are expected to affect the 
DGM operations, although periods of rain or other localized weather patterns at the time of 
DGM may result in temporary inaccessible conditions. KCH will monitor these conditions 
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in the days prior to the DGM start date and will be in regular communication with the DGM 
field team. Daily assessments of these conditions will also be made during the site safety 
briefings. 

18.0 Overall Site Accessibility and Impediments 
The investigation areas are located within a fenced area with several locked gates 
designated for ingress and egress. Access will be coordinated with base personnel. 

19.0 Potential Worker Hazards 
Because MEC and MPPEH may be present within the survey area, DGM survey personnel 
are prohibited from touching, handling, or moving items that resemble MEC or MPPEH. 
Onsite personnel will follow the KCH 3R (Recognize, Retreat, Report) Munitions Awareness 
procedures. Upon encountering a potential MEC or MPPEH item, survey personnel will 
immediately inform the KCH Site Manager or Senior Unexploded Ordnance Supervisor 
(SUXOS). If such an item is discovered at the site, personnel will conspicuously mark the 
item and retreat to a safe distance (i.e., a minimum of 200 feet from a suspicious item).  

DGM personnel will not access areas that have not been previously surface cleared by UXO 
personnel. Onsite personnel will also be required to adhere to the project-specific SSHP.  

Other worker hazards include those associated with conducting fieldwork in hot climates 
and at sites with uneven terrain, ravines, and potentially localized steep slopes. These and 
other specific hazards will be addressed in more detail in the project activity hazard analysis 
(AHA), SSHP, and during daily site safety briefings. 

20.0 Geophysical System Verification 
The geophysical system verification (GSV) process will be used to validate DGM 
instruments prior to use for site surveys. The GSV process is a physics-based, presumptively 
selected technology process in which signal strength and sensor performance are compared 
to known response curves of industry standard objects (ISOs) to verify DGM system 
operation prior to and during site surveys.  

The GSV process is designed to perform initial verification of the proposed DGM system 
using an IVS followed by a blind seeding program for continued validation throughout the 
DGM effort. ISOs will be buried at locations not known to the DGM field team and data 
processor. QC seed items will be placed with the intention of encountering at least one item 
each day of data collection.  

The GSV process is not appropriate for EM61-Flex3 systems for both technical (no 
documented response curves for those systems) and logistical (constraints of working in the 
underwater environment) reasons. These systems will be validated through rigorous quality 
control tests, as outlined in Section 21. 

Details regarding the IVS, ISOs, acceptance criteria, and blind seeding program are 
discussed in detail in the GSV Plan (Attachment 1). 
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21.0 DGM Measurement Quality Objectives 
The primary objective of the DGM activities at Sites UXO1, UXO6, and AOC2 is to identify 
geophysical anomalies that may be associated with potential MEC/MPPEH in the 
subsurface. In order to achieve our goal, measurement quality objectives (MQOs) must be 
met. These MQOs include static and kinematic QC instrument tests (discussed in more 
detail in Section 23), as well as production data measurement requirements. The MQOs are 
described below and summarized in Table 21-1. 

21.1 General Geophysical Systems Functioning 
21.1.1 DGM Systems Positioning 
The MQO for RTK GPS positioning is that the coordinates obtained from the RTK GPS are 
sufficiently accurate to allow for reacquisition of anomalies during follow-up investigations. 
The performance criterion is that the recorded positions at known locations (benchmarks) 
will be within 3.94 inches (10 cm) of coordinates provided by the PLS. These results will be 
evaluated daily in accordance with the QC tests listed in Section 23. 

21.1.2 DGM System Munitions Detection 
The MQO for munitions detection is to demonstrate that the EM61-MK2 and EM61-Flex3 
systems are capable of detecting munitions items within industry standards. This capability 
is demonstrated through a process in which signal strength and sensor performance are 
compared to validated industry values. For the EM61-MK2, this process involves 
demonstrating that the maximum amplitude response from an ISO falls within 20 percent of 
the predicted, published sensor response for that item (NRL, 2009). Once it has been 
demonstrated that the system responds comparably, a cross correlation of industry 
experience with detection of munitions items can be assumed (NRL, 2008). EM61-Flex3 does 
not have any industry standard responses to compare. An appropriate demonstration of 
detection is that a response to a small ISO will be within 20 percent of the first project day’s 
measured response. 

The spike test results will determine whether the geophysical instrument is responding to 
within a specific threshold. In this test, the distance from the coil and orientation of the ISO 
can be strictly controlled in the field. 

21.1.3 DGM Systems Data Repeatability 
The MQO for data repeatability is that the EM61-MK2 responses from the ISOs in the IVS 
will be repeatable from one day to the next. The results of the twice daily survey of the 
seeded IVS transect will be qualitatively reviewed for repeatability. In addition, as part of 
this MQO, repeat data profiles will also be collected and qualitatively compared to the 
original survey line data.  

These evaluations are qualitative evaluations because of potential slight variations in paths 
traveled along the IVS and during survey line data and repeat line collection. 

A modified aquatic IVS will be run for the EM61-Flex3 with two passes over a known 
buried object. The response will be qualitatively compared to the previous day’s response 
and location. 
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21.2 DGM Surveys 
21.2.1 Downline Data Density 
The MQO for down line (along the survey transect) data density is to have sufficient data 
collected along each transect to detect MEC/MPPEH items and to minimize data gaps. The 
measurement performance criteria are that 98 percent or more of possible sensor readings 
are captured along each transect at distances of 0.7 foot (0.213 meter) or less and that no 
individual data gaps greater than 2 feet (0.61 meter) exist along a survey transect, unless the 
gap is associated with a surface obstruction. This spacing will be quantitatively evaluated in 
order to determine whether the DGM survey data used for anomaly selection meets this 
requirement.  

21.2.2 Survey Coverage (Lane Spacing) 
The MQO for lane spacing refers to the ability of the DGM field team to maintain 
appropriate spacing between individual survey lanes so that 100 percent coverage of 
accessible portions of the survey area is achieved. The performance criterion for this MQO is 
that the lane spacing will be no greater than 3.3 feet (1 meter), with an intended lane spacing 
of 2.5 feet (0.75 meter). This spacing will be quantitatively evaluated in order to determine 
whether the DGM survey data meet this requirement. Underwater surveys will not have 
specific lane spacing requirement but will be required to cover at least 80 percent of the 
survey area footprint where accessible.  

21.2.3 Positioning Accuracy 
The MQO for EM61 data positioning accuracy is that resulting positions of detected 
anomalies are accurate enough to allow for effective reacquisition of the anomaly during 
follow-up investigations.  

The performance criterion for the EM61-MK2 is that 100 percent of QC seeds are detected 
and targeted to within a 3.3-foot (1-meter) radius of the actual seed location. An anomaly 
that is selected outside this radius will not be considered a successful detection of that item, 
unless the reasons for this occurrence can otherwise be explained. In addition, the twice 
daily measurements of the IVS seeded transect will result in targeted ISO positions that are 
within 9.8 inches (25 cm) of the positions recorded at the time of IVS construction and ISO 
emplacement. 

For the EM61-Flex3, the modified aquatic IVS test will be run and the position of the item 
must be detected within 6.6 feet (2 meters) of the known position. No QC seeds will be 
placed for the EM61-Flex3. Sensor measurement depth accuracy will be performed by 
having two recorded pressure sensor depths within 6 inches (15 cm) of a known depth and 
will be run daily.  

21.2.4 Data Handling 
The MQO for data handling is that pre-processed and final processed data must be 
delivered in a timely manner and in a useable format. During production surveys, the 
performance criterion is that pre-processed (draft) data packages be completed and 
delivered to the KCH Project Geophysicist within 3 working days of data collection, and the 
final data packages must be delivered within 5 working days of data collection. Compliance 
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will be evaluated based on the actual delivery of data. In addition, the performance criterion 
includes the DGM field team providing data files daily to the Data Processor. 

TABLE 21-1 
DGM Measurement Quality Objectives 
NAVWPNSTA Seal Beach, California 

MQO Measurement Performance Criteria Test Method 

General System Function 

RTK GPS Positioning System 

Coordinates obtained from RTK 
GPS are of sufficient accuracy 
for relocation of anomalies. 

Offset between recorded RTK GPS 
positions and known, surveyed location 
will not exceed 3.94 inches (10 cm). 

Results of daily RTK GPS QC Test 
will be quantitatively evaluated for 
compliance. 

DGM System Munitions 
Detection 

DGM system response is within 
industry standards for detection. 

EM61-MK2 response to small ISO will 
not vary more than 20% from expected 
response for specific distance from 
sensors in static spike test.  

EM61-Flex3 response to small ISO will 
required to be within 20% of the first 
project days measured response. 

EM61-MK2 results of daily static 
spike QC test in will be 
quantitatively compared to 
published response curves. 

EM61-Flex3 results of daily static 
spike QC test in will be 
quantitatively compared to the first 
project days measured response. 

Repeatability 

DGM data are repeatable 
throughout the investigation. 

Daily response from kinematic (in-
motion) EM61-MK2 to buried medium 
ISOs in the IVS will be comparable from 
one day to the next.  

Responses recorded during twice 
daily surveying of the IVS seeded 
transect will be qualitatively 
compared to previous day’s 
responses. 

 Daily response from kinematic EM61-
Flex3 to a known buried object. 

Approximately 2% of each survey unit 
(e.g. block of grids) will be resurveyed, 
where responses are comparable to 
original line data (EM61-MK2 only). 

Responses and locations recorded 
during twice daily surveying of 
buried objects will be qualitatively 
compared to previous day’s 
responses. 

Results of repeat line collection will 
be qualitatively compared to results 
of original survey data. 

DGM Surveys 

Data Density 

Down line data density is 
sufficient to detect geophysical 
anomalies that may represent 
potential MEC/MPPEH. 

Over 98% of possible sensor readings 
are captured along a survey transect 
with a spacing of no greater than 0.7 
foot (0.213 meter) between points. Data 
gaps greater than 2 feet (0.61 meter) 
will not meet the MQO, unless the gap is 
associated with an obstruction or 
hazard. 

Data point separation in daily DGM 
data will be quantitatively 
evaluated for compliance. 

Lane Spacing  

100% coverage is maintained, 
unless an obstruction or safety 
hazard is present.  

Lane spacing is no greater than 3.3 feet 
(1 meter), with an intended lane spacing 
of 2.46 feet (0.75 meter) for the EM61-
MK2. EM61-Flex3 surveys will not have 
a specific lane spacing requirement but 
will be required to cover 80% of survey 
area footprint where accessible.  

Footprint coverage of DGM survey 
will be evaluated for missing or 
improperly positioned survey lines 
as well as data gaps that are not 
otherwise explained. 
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TABLE 21-1 
DGM Measurement Quality Objectives 
NAVWPNSTA Seal Beach, California 

MQO Measurement Performance Criteria Test Method 

Data Positioning 

Positioning of detected 
anomalies is accurate.  

Anomalies from QC seeds are targeted 
within a 3.3-foot (1-meter) radius of the 
surveyed QC seed location provided by 
the PLS. No QC seeds will be placed for 
the EM61-Flex3.  

Target locations selected by data 
processor will be compared against 
surveyed seed item locations for 
compliance. 

Positioning of anomalies 
associated with IVS seed items 
is accurate.  

EM61-MK2 IVS seed item positions will 
be within ±9.8 inches (±25 cm). EM61-
Flex3 aquatic modified IVS test over 
object will be targeted within 6.6 feet 
(2 meters).  

IVS seeded transects (EM61-MK2) 
and aquatic modified IVS (EM61-
Flex3) will be collected at least 
twice daily. Positions of the seed 
items will be quantitatively 
compared to the surveyed 
locations recorded during 
emplacement. 

Sensor measurement depth 
accuracy for UUTA. 

Two recorded pressure sensor depths 
will be within 6 inches (15 cm) of a 
known depth.  

Daily pressure sensor test will be 
run and will be compared to known 
depth.  

Data Handling 

Data must be delivered in a 
timely manner and in a useable 
format. 

Data packages are completed and 
delivered to the Project Geophysicist 
within 3 days for preprocessed data and 
5 days for final processed data. Raw 
data are delivered daily to the Data 
Processor from the field team. 

Results will be evaluated based on 
actual delivery of data. 

 

22.0 DGM Data Acquisition, Processing, and Reporting 
22.1 Field Data Sheets 
Field information will be logged and recorded using KCH’s Munitions Response Site 
Information Management System (MRSIMS). Tablets will be set up with forms-based menus 
for each DGM field team to use with MRSIMS. The forms will include the following data 
entry or selection fields: 

 Site identification (ID) 
 Survey Area ID (such as grid, grid block, 

 or transects) 
 Field team leader name 
 Field team members’ names 
 Date of data collection 
 Geophysical instrument used 
 Positioning method used 
 Instrument serial numbers 

 Geophysical data file names 
 Data collection rate (if applicable) 
 Line numbers 
 Weather conditions 
 Terrain conditions 
 Cultural conditions 
 Associated QC data file names 
 Lessons learned 
 Miscellaneous field notes 
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22.2 Data Processing 
Instrument-specific software will be used for initial data processing, and the output will be 
imported into Geosoft Oasis Montaj (Geosoft) for additional processing, graphical display, 
anomaly selection, and QC evaluation. Types of processing will be system-specific, but the 
general processing steps include, but may not be limited to the following: 

 Positional offset correction 

 Sensor bias, background leveling, and/or standardization adjustment 

 Sensor drift removal 

 Latency or lag correction 

 Geophysical noise identification and removal (e.g., spatial, temporal, motional, or terrain 
induced) 

 Contour level selection with background shading 

 Digital filtering and enhancement (e.g., low pass, high pass, band pass, convolution, 
correlation, or nonlinear) 

22.3 Interpretation and DGM Anomaly Selection  
The Data Processor will use the following criteria, supplemented by site- and system-
specific criteria established during instrument validation, for selecting geophysical 
anomalies to be included on target lists: 

 Maximum amplitude of the response with respect to local background conditions 

 Decay curve characteristics 

 Location of the response with respect to inaccessible areas, land features, cultural 
features, or utilities that bisect the grid 

 Potential distortions in the response due to interference from manmade features that 
may be identified at the site during the DGM survey 

22.4 DGM Target Lists 
The data analysis process culminates in the creation of target lists in MRSIMS format, an 
example of which is included as Figure 22-1. These lists can be opened using Microsoft 
Excel or standard text editors and include, at a minimum, the following information: 

 Unique anomaly identifiers 

 Survey area identifier  

 Predicted location in NAD83 (CONUS), California State Plane coordinates, and units of 
United States Survey Feet 

 Anomaly type identifier (such as cultural debris, suspected utility, or saturated response 
area) 
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 Response amplitude 

 Unit of response in mV 

22.5 DGM Anomaly Maps 
DGM deliverables will include anomaly maps that contain, at a minimum, the following 
information: 

 Client name 
 Project name 
 Map creator 
 Map approver 
 Date of map creation 
 Map scale 
 Survey area ID 
 Map of contoured data  
 Color scale with units 
 Anomaly locations with unique ID numbers that match anomaly lists 
 North arrow, legend, title block, and appropriate map notes 

22.6 Records Management 
Raw data files, field notes, and preprocessed and final processed data files will be made 
available for QC throughout the project. The DGM Subcontractor will record field notes and 
perform data management through use of MRSIMS, a cradle-to-grave data management 
and QC system. MRSIMS consists a ruggedized tablet to log forms-based field information 
and a centralized desktop interface and database stored on a secure file transfer protocol 
(FTP) site maintained by KCH. MRSIMS will serve as the primary repository for 
information collected in the field.  

Daily field operations, data processing, and QC progress are tracked in MRSIMS. 
Information can be accessed by the project team and is delivered using automated portable 
document format (PDF) reports.  

22.7 Final Reports, Maps, and Geophysical Mapping Data 
Data collected by the DGM contractor will be temporarily stored on the FTP site throughout 
the investigation. The following graphic shows the typical folder structure used on the FTP 
site.  
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The deliverable requirements and data delivery schedule include the following: 

 DGM Contractor field personnel will provide daily raw data files for review by the 
Project Geophysicist. Raw data are defined as data directly recorded by the data 
acquisition system, without modification (or filtering) that changes the originally 
recorded values from the geophysical or positional sensors. Below are instructions for 
raw data files: 

 File Format. Raw data will be provided as American Standard Code for Information 
Interchange (ASCII) format so the data files are viewable in text editing software. 
Instrument-specific binary format data will be converted to text format before 
delivery. 

 Naming Convention. Each delivered raw file will have an informative and unique 
name. A nomenclature explanation file will be stored on the FTP site along with the 
data files.  

 The Data Processor will provide preprocessed data for review by the Project 
Geophysicist. The following applies to preprocessed data deliverables: 

 Preprocessed geophysical data, including QC tests, will be delivered in Geosoft 
Database (GDB) format or XYZ format, readable by Geosoft’s Oasis Montaj software 
package. 

 QC test GDB or XYZ files and Adobe PDFs containing images of the QC test results 
will be provided and organized by date. 
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 Preprocessed production data will be provided - broken down by transect, grid, or 
block of transects or grids.  

 An MRSIMS Preprocessed Data Delivery Report will be generated as a PDF by the 
Data Processor, which documents field notes and preprocessing information.  

 Databases will be delivered in GDB or XYZ format and will include the following 
minimum channel information: 

o Easting (X) and Northing (Y) coordinates in the project coordinate system. 
o Time (with precision to at least 0.1 second) 
o Raw geophysical data channels 
o Preprocessed geophysical data channels 

 The Data Processor will provide final processed data for review by the Project 
Geophysicist. The following applies to all final processed data deliverables: 

 Processed geophysical data, including QC tests, will be delivered in Geosoft GDB or 
XYZ format. 

 QC test databases in Geosoft GDB or XYZ format and PDFs containing images of QC 
test results will be organized by transect, grid, or blocks of transects or grids. 

 Final processed production data will be broken down transect, grid, or blocks of 
transects or grids. 

 An MRSIMS Final Data Delivery Report will be generated as a PDF by the Data 
Processor, which documents field notes, preprocessing information, and processing 
information. Information provided by the MRSIMS Enterprise report is summarized 
in Table 22-1. 

 Databases will include the following minimum channel information: 

o Easting (X) and Northing (Y) coordinates in the project coordinate system. 
o Time (with precision to at least 0.1 second) 
o Raw geophysical data channels 
o Preprocessed geophysical data channels 
o Final processed geophysical data channels 

 Final delivered data packages will also include the following: 

o Packed Geosoft results “.map” file for each delivered survey unit 

o PDF of Geosoft results map for each delivered survey unit 

o Geosoft grid “.grd” files 

o Microsoft Excel-format and Geosoft XYZ-format target file in MRSIMS format for 
every transect  

o Text file stating that “no selected targets in Block X Transect Y” for survey units 
where no targets were selected 
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File names must include the transect, group, or block name. The convention utilized must be 
consistent for delivery packages throughout the DGM effort. 

TABLE 22-1 
Processing Documentation Requirements 
NAVWPNSTA Seal Beach, California 

Information Type 

Raw Data 
Delivery 
Report 

Final Data 
Delivery 
Report 

Must be in 
File Headers 

Site ID X X X 

Geophysical instrument type used X X  

Positioning method used X X  

Instrument serial numbers (geophysical and positioning) X X  

Coordinate system and unit of measure X X  

Grid ID (or other identifier of surveyed area) X X X 

Date of data collection X X X 

Raw data file names associated with delivery X X  

Processed data file names associated with delivery X X  

Name of Project Geophysicist X X  

Name of Site Geophysicist X X  

Name of data processor X X  

Data processing software used X X  

Despiking method and details X X  

Sensor drift removal and details X X  

Latency/lag correction and details X X  

Sensor bias, background leveling, and/or 
standardization adjustment method and details 

 X  

PDF showing graphical results of each field QC test X X  

Geophysical noise identification and removal (spatial, 
temporal, motional, terrain induced) and details 

 X  

Other filtering/processing performed and details  X  

Gridding method  X  

Anomaly selection and decision criteria details  X  

Geosoft “.xyz” file for unit of survey being delivered (e.g., 
grid or area agreed upon with the client) 

 X  

Geosoft “.grd” file for unit of survey being delivered  X  

Geosoft “.map” file for unit of survey being delivered  X  

PDF of Geosoft map for unit of survey being delivered  X  

Other processing comments  X  

Date data processing is completed X X  

Data delivery date X X  

Scanned copy of field notes and field mobile data 
collection device notes (if applicable) 

X   
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Within 2 weeks of the completion of fieldwork, the final processed geophysical data 
packages and supporting geophysical interpretations will be provided to the KCH project 
team. Information provided by the MRSIMS report is summarized in Table 21-1. A draft 
DGM investigation report will be provided on the findings of the DGM within 30 days of 
the completion of fieldwork. 

22.8 Statistical Selection of DGM Anomalies for Intrusive Investigation 
To investigate whether the identified DGM anomalies are related to munitions items, 
a statistically representative subset of the identified anomalies must be investigated and 
characterized separately within each site. KCH will evaluate the distribution of DGM 
anomalies using VSP for the presence of potential clustering. If clustering exists, each cluster 
will be considered a separate population. The Estimating a Proportion method, described 
below, is used to calculate the quantity of randomly selected DGM anomalies that must be 
intrusively investigated to estimate, with a 95 percent confidence level and ± 5 percent 
sampling error, the proportion of munitions-related items to non-munitions-related items 
within the population of anomalies detected. 

22.8.1 Estimating a Proportion Method 
Large or Unknown Population Size 
When a population size is large or unknown, the necessary sample size of DGM anomalies 
to be intrusively investigated can be estimated using the following statistical sample size 
formula: 

n0 = 
2

2
α

e

pqZ
 

Where:  

Zα = desired confidence level  
p = proportion of DGM anomalies classified as munitions-related 
q = proportion of DGM anomalies classified as non-munitions-related (q = 1-p) 
e = acceptable margin of error for proportion being estimated 
n0 = statistical sample size for a large population 

To conservatively estimate the variance of proportional variables (that is, munitions-related 
or non-munitions-related, or pq in the equation above), a population proportion of 
50 percent (p=0.5) is estimated to maximize the variance, and subsequently maximize the 
sample size. Using a z-statistic for a 95 percent confidence level (Zα=1.96) and a margin of 
error of 5 percent (e=0.05), the solution for n0 becomes: 

n0 = 
2

2

e

pqZ   = 
2

2

05.0

)5.0)(5.0(96.1   = 384 

A maximum of 384 randomly selected DGM anomalies is estimated for classifying, with 
95 percent confidence level and ± 5 percent sampling error, the proportion of munitions-
related to non-munitions-related DGM anomalies in a large or unknown population. 
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Finite (Known) Population Correction 
Following the estimation of the population size above, the following finite (known) 
population correction is used to reduce the number of anomalies required to obtain the 
same confidence level: 

n1 = 









N

0

0

n
1

n
 

Where:  

n1 = adjusted statistical sample size for a finite population 
n0 = statistical sample size for a large population 
N = size of the population (number of DGM anomalies) 

The results of this calculation for various population sizes at a 95 percent confidence level 
are shown on the following graph.  

GRAPH 22-1 
Estimating a Proportion Sample Size 
NAVWPNSTA Seal Beach, California 
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23.0 DGM Instruments Quality Control 
23.1 EM61- MK2 Quality Control 
The geophysical instruments will be field tested as part of the daily functional checks and as 
a means of reviewing system performance for compliance with the project MQOs. 
A description of each test, its acceptance criteria, and frequency is provided as follows and 
summarized in Table 23-1 and Figure 23-1.  

 Equipment Warm-up (Test #1). The EM61 will be turned on for a minimum of 
10 minutes prior to use (or longer in cold weather). Equipment warm-up is performed 
each time the instrument is first turned on for the day or has been off for an extended 
period, thereby allowing the instrument to “cool down.” 

 Personnel Test (Test #2). This test checks the response of instruments to the personnel 
and their clothing/proximity to the system. Instrument sensors are checked daily for 
their response to the personnel operating the system, with response observed in the field 
for immediate corrective action. The personnel test is conducted at the beginning of the 
survey operations for each workday. 

 Vibration Test (Cable Shake) (Test #3). This test checks the response of instruments to 
vibration. Instrument sensors are checked daily for their response to vibrations through 
shaking the cables and observing the response in the field for immediate corrective 
action. The vibration test is conducted at the beginning of the survey operations for each 
workday. 

 Static Background and Static Spike (Test #4). Static tests are performed by keeping the 
survey equipment stationary and positioning them within, or close to, the survey 
boundaries in an area relatively free of sources of metallic interference. Data are initially 
collected for a specific period (typically 1 minute) in order to measure background 
conditions. While keeping the instrument in a fixed position, data are recorded with a 
“spike” (ISO) placed at an accurately measured distance and orientation from the sensor. 
The purpose of the static test is to determine whether unusual levels of instrument or 
ambient noise exist. The static background and static spike test are conducted at the 
beginning and end of each survey operation as well as in between each designated 
survey area. For example, if the data are collected as blocks of transects (where one block 
comprises several transects), the static tests will also be conducted in between each 
block. Therefore, this test effectively “opens” and “closes” out the designated survey 
area.  

The ISO can be placed above or below the sensor so long as the distance is measured 
from the ISO center of mass to the center of the sensor. For the EM61, the center of the 
sensor corresponds to the center of the horizontal plane of the transmit coil (top of coil if 
item placed above coil, bottom of coil if item placed below), as illustrated in Photo 23-1.  
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 Repeat Data (Test #5): This test is performed in order to evaluate repeatability of the 
data and will be performed between collection of a survey area 
(grid, grid block, set of transects, and so forth) after the initial 
survey over that area. Because of the intrinsic difficulty of 
following the exact same path for collecting repeat data, this test 
will be a qualitative comparison as opposed to quantitative. 

 RTK GPS Position Check (Test #6): This test is performed in order 
to demonstrate that the RTK GPS (when scheduled for use) is 
capable of meeting the position requirements during DGM. When 
scheduled for use, the RTK GPS will be used to record the location 
of temporary benchmark locations that will be established by the 
PLS prior to the start of DGM. The recorded positions will be 
compared to the surveyed locations provided by the PLS. 

TABLE 23-1 
Em61-MK2 QC Tests and Acceptance Criteria 
NAVWPNSTN Seal Beach, California 

Test 
Test 

Description Acceptance Criteria 
Power 

On 
Beginning 

of Day 

Beginning 
and End 
of Day 

Between 
Survey 
Areas 

~2% of 
Daily 
Area 

Surveyed 

1 Equipment 
Warm-up 

Equipment specific 
(minimum 10 minutes)  

x     

2 Personnel 
Test  

Personnel, clothing, or other 
items should not result in 
EM61 data spikes greater 
than 2 mV from the mean on 
the channel utilized for 
anomaly selection 

 x    

3 Vibration 
Test 
(Cable 
Shake)  

Data profile does not exhibit 
EM61 data spikes greater 
than 2 mV from the mean on 
the channel utilized for 
anomaly selection 

 x  X  

4 Static 
Background 
and Static 
Spike  

±20% of standard item 
response, after background 
correction 

  x   

5 Repeat 
Data  

Qualitative repeatability of 
response amplitude and 
position  

    X 

6 RTK GPS 
Position 
Check 

Recorded positions at known, 
surveyed benchmarks are 
within 3.94 in (10 cm) 

 x    

PHOTO 23-1 
Example EM61 Spike Test Setup 
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23.2 EM61- Flex3 Quality Control 
The following QC procedures are performed and documented during the data collection 
process and reviewed by a qualified geophysicist on a daily basis. Depending on the 
logistics of the project site, these tests may be performed on land prior to boat launch or in 
water after boat launch. A description of each test, its acceptance criteria, and frequency is 
provided as follows and summarized in Table 23-2.  

1. Equipment Warm-up: Minimum 15 minutes 

2. Personnel Test: Will not be performed. The sensor platform is a rigid structure that is 
remains at a constant distance from the tow vessel. Boat personnel do not operate within 
the influence of the sensor platform. 

3. Cable Shake Test: Will not be performed. All the cables are securely fastened and 
cannot be shaken without shaking the entire system. 

4. Static Background/ Standard Response (“spike”) Test: A test jig will be manufactured 
using an ISO. The test jig will attach to the array platform and provide a standard for 
daily tests. The standard response test will be performed on land prior to and after data 
collection each day. The test will be performed by partially extending the downrigger 
structure to move the coil set beyond the magnetic influence of the boat. The coil 
structure will be positioned parallel to the ground surface using a non-conductive 
support structure in an area free of metallic contacts. The test will consist of collecting 
data for a 3-minute period. During this time, the instrument will be held in a fixed 
position for 1 minute without the test jig (background test), for 1 minute with the test jig 
in place, and finally for another minute without the test jig. The purpose of the static test 
is to determine whether unusual levels of instrument or ambient noise exist. To proceed 
with data collection the measured magnetic response for the test jig is required to be 
within 20 percent of the first project days measured response. 

5. Repeat data: Because of the difficulty and expense of setting an IVS with terrestrial 
specifications in a marine environment, coupled with the difficulty of conducting an IVS 
test in air with a trailered boat, the repeat data test will provide daily evidence of system 
response and positioning repeatability. Daily a single line of data will be collected over 
an object. The object will be a known object (10-pound [4.5-kilogram] dumbbell weight) 
that will be seeded near the survey area. There are two objectives for this test. First, to 
demonstrate positioning repeatability that meets the MQO of 6.6-foot (2-meter) 
accuracy. Second, to demonstrate repeatability of the response that meets the MQO of 
general repeatability. 

6. Record Sensor Positions: Accuracy of the GPS will be demonstrated by operating the 
two GPS antennas over a known control point. The accuracy of the data positioning will 
be assessed by calculating the difference between a known location over which the GPS 
antennas are held and the displayed positions. The sensor position test will be 
conducted at the beginning of the survey operation for each workday. Maximum 
position error for successful completion of the test is 3.94 inches (10 cm). 

7. Pressure Sensor Test: Prior to data collection, the accuracy of the pressure sensor 
(i.e. EM sensor platform depth) will be tested. Two data points will be recorded during 
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the test to verify the functionality of the pressure sensor. The test will be performed on 
land with the boat held in a fixed position. The pressure sensor’s depth results are 
required to be within 6 inches (2.4 cm) of the known depth. 

Positive completion of the daily tests provides assurance that the MLFX Marine system 
software will accurately calculate the position of the sensor platform during data collection. 

TABLE 23-2 
Em61-Flex3 QC Tests and Acceptance Criteria 
NAVWPNSTA Seal Beach, California 

Test 
Test 

Description Acceptance Criteria 
Power 

On 
Beginning

of Day 

Beginning
and End 
of Day 

Between 
Survey 
Areas 

~2% of 
Daily 
Area 

Surveyed 

1 Equipment 
Warm-up 

Equipment specific 
(minimum 15 minutes)  

x     

2 Personnel Test  Not Performed      

3 Vibration Test 
(Cable Shake)  

Not Performed      

4 Static 
Background and 
Static Spike  

Required to be within 20% of 
the first project days 
measured response 

  x   

5 Repeat Data  Qualitative repeatability of 
response amplitude and 
position over known object 

  X  X 

6 RTK GPS 
Position Check 

Recorded positions at known, 
surveyed benchmarks are 
within 3.94 inches (10 cm) 

 x    

7 Pressure Sensor 
Test 

6-inch (2.4-cm) difference 
between two separate depth 
measurements  

 x    

 

23.3 QC Seed Items 
QC seeds should be placed with the intent of each days set of DGM data passing over an 
item. UXO1 Primer/Salvage Yard (48 acres [19.4 hectares]) will have at least 10 seeds. UXO1 
POLB Mitigation Pond terrestrial (9 acres [3.6 hectares]) will have at least five. Subtidal 
areas of the pond will not be seeded. UXO6 will have a QC seed placed in each of the 
26 identified grids. AOC2 will have one QC seed. A minimum of 42 seed items will be 
emplaced for the DGM. QC seed items will consist of a small ISO at locations unknown to 
the DGM field team and data processor. The seed items will be buried by onsite by UXO 
personnel and the locations recorded by the PLS. Seeds will be buried vertically at a depth 
of approximately 6 inches (15 cm) bgs, with the depth being measured to the center of mass 
of the item. Depths will be recorded in the field notes and photo-logged (if camera use is 
permitted by NAVWPNSTA Seal Beach). 

UXO personnel will be responsible for labeling the seed items as inert and with the 
following information: Seed ID, NAVFAC contract number, and KCH Project Manager 
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contact phone number. MEC avoidance will be conducted during blind seeding. The PLS 
will provide the seed locations in a stand-alone file that will be provided directly to the 
Project Geophysicist.  

24.0 Quality Control of DGM Data and Deliverables 
KCH will perform QC of geophysical data and data deliverables at each step of the 
processing path. Figure 24-1 shows each of these QC steps. Data will not move to the next 
stage until they have passed each QC check. 

25.0 Corrective Measures 
Specific corrective measures are dependent on the geophysical instrument and the data 
collection and analysis processes involved with each data set.  

26.0 Analog Geophysical Systems Quality Control 
QC of the analog geophysical instruments will be accomplished through daily checks that 
verify the instruments are functioning prior to being used for field activities. Each 
instrument will be operated within an instrument check area containing buried metallic 
items. This check area may be the IVS used during DGM or a separate analog instrument 
check area that would be established by the UXO personnel. If the instrument is not able to 
detect the item, it will be taken out of use until it is repaired. 
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Example MRP Enterprise Target File
GIWP for MRP Sites UXO1, UXO6 and AOC2
Naval Weapons Station Seal Beach, California
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1 ID GRIDCELLID X1 Y1 X2 Y2 X3 Y3 X4 Y4 TYPE AMPLITUDE UNITS s_ColLineage s_Generation s_GUID s_Lineage
2 1 K2F9J1WB 258959.4 2006299.6 0 0 0 0 0 0 1 3.67 mV
3 2 K2F9J1WB 258962.4 2006302.2 0 0 0 0 0 0 1 19.42 mV
4 3 K2F9J1WB 258964.2 2006301.8 0 0 0 0 0 0 1 4.47 mV



KCH-2622-0078-0026

This page intentionally left blank.



Overview of DGM Process
Quality Control

GIWP for MRP Sites UXO1, UXO6 and AOC2
Naval Weapons Station Seal Beach, California
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Quality Control of DGM Data -
Process Flowpath

GIWP for MRP Sites UXO1, UXO6 and AOC2
Naval Weapons Station Seal Beach, California

24-1
FIGUREKCI IIKCI II

Da
te:

 1/
16

/20
15

    
Us

er:
 LM

ou
ss

a  
  P

ath
: \\

ka
dc

3-s
sfs

2.k
lei

nfe
lde

r.c
om

\dr
aw

ing
s\_

cli
en

ts\
Na

vy
_C

LE
AN

\SE
AL

_B
EA

CH
\C

TO
_0

78
\M

XD
\M

RP
_G

IW
P\P

reD
raf

t\0
78

_3
22

6.M
XD

Field forms in
from field

DGM data in
from field

QC review
performed on

field forms

Pre-processing
performed on

DGM data

QC review
performed on

pre-processing

Raw data
package
delivered

Processing
performed on

DGM data

QC review
performed on

processing

Final data
package
delivered

NOTES:
DGM = Digital Geophysical Mapping
QC = Quality Control
MRP = Munitions Response Program
UXO = Unexploded Ordnance
AOC = Area of Concern
GIWP = Geophysical Investigation Work Plan



KCH-2622-0078-0026

This page intentionally left blank.



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 

Attachment 1 
Geophysical System Verification Plan 



 

KCH-2622-0078-0026 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



Preliminary Draft 

Attachment 1 
Geophysical System Verification Plan 

Remedial Investigation Work Plan for Munitions 
Response Program Sites UXO1, UXO6, and AOC2 

Naval Weapons Station Seal Beach 
Seal Beach, California 

Contract Number: N62473-09-D-2622 
Contract Task Order: 0078 

Document Control Number: KCH-2622-0078-0026

November 2015 

Prepared for 

Department of the Navy 
Naval Facilities Engineering Command  

Southwest 

Prepared by 

CH2M HILL Kleinfelder, A Joint Venture (KCH) 
1320 Columbia Street, Suite 310 

San Diego, California 92101 



KCH-2622-0078-0026 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 III 

Contents 

Section Page 

Acronyms and Abbreviations .......................................................................................................... v 

1.0  Introduction ......................................................................................................................... 1-1 

2.0  Instrument Verification Strip........................................................................................... 2-1 
2.1  Location and Length of Instrument Verification Strip ...................................... 2-1 
2.2  Industry Standard Objects .................................................................................... 2-1 
2.3  IVS Procedures ........................................................................................................ 2-2 
2.4  Measurement Quality Objectives ......................................................................... 2-5 

2.4.1  General System Verification .................................................................... 2-6 
2.4.2  Data Handling ........................................................................................... 2-7 

2.5  IVS Data Analysis and Interpretation.................................................................. 2-8 
2.6  Quality Control ....................................................................................................... 2-8 

3.0  Blind Seeding ...................................................................................................................... 3-1 
3.1  Seed Placement ....................................................................................................... 3-1 
3.2  Validation ................................................................................................................ 3-2 

4.0  Reporting ............................................................................................................................. 4-1 

5.0  References ............................................................................................................................ 5-1 
 

Tables 
1 IVS Transect Descriptions and Purposes 
2 GSV Measurement Quality Objectives 

Figures 
1 Medium Industry Standard Object 
2 IVS Process 
3 Idealized IVS Seeded Transect 
4 IVS Transects 
5 NRL Results Depicting EM61 Channel 2 Response to Medium ISO 
6 QC Seed Burial Illustration 
 
  



CONTENTS 

IV KCH-2622-0078-0026 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 V 

Acronyms and Abbreviations 

cm centimeter 

DGM digital geophysical mapping 

GIWP Geophysical Investigation Work Plan 
GPS Global Positioning System 
GSV Geophysical System Verification 

ISO industry standard object 
IVS instrument verification strip 

KCH CH2M HILL Kleinfelder, A Joint Venture 

MPC measurement performance criteria 
MQO measurement quality objective 
MRP Munitions Response Program 
 
NAVFAC Naval Facilities Engineering Command 
NAVWPNSTA Naval Weapons Station 
Navy United States Department of the Navy 
NRL Naval Research Laboratory 

PLS professional land surveyor 

QC quality control 

RTK real-time kinematic  

SOP standard operating procedure 

UXO unexploded ordnance 

 

 

  



ACRONYMS AND ABBREVIATIONS 

VI KCH-2622-0078-0026 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 1-1 

1.0 Introduction 

This Geophysical System Verification (GSV) plan describes the physics-based presumptively 
selected technology process in which signal strength and sensor performance are compared 
to known response curves of industry standard objects (ISOs) to verify the performance of 
digital geophysical mapping (DGM) systems prior to and during site surveys. This GSV 
plan is intended to supplement the Geophysical Investigation Work Plan [GIWP], Remedial 
Investigation, Munitions Response Program [MRP] Sites UXO1, UXO6, and AOC2, Naval 
Weapons Station [NAVWPNSTA] Seal Beach, Seal Beach, California (KCH, 2015). 

The GSV process is designed to perform initial verification of the proposed DGM system 
using an instrument verification strip (IVS) followed by daily passes over the IVS and a 
blind seeding program for continued validation throughout the field operations. 

This GSV Plan was prepared under the United States Department of the Navy (Navy), 
Naval Facilities Engineering Command (NAVFAC) Southwest, Comprehensive Long-Term 
Environmental Action, Contract Number N62473-09-D-2622, Contract Task Order 0078. 

Information on the objectives, personnel, approach, operational procedures, and quality 
control (QC) methods to be used to prepare for and perform DGM at MRP Sites UXO1, 
UXO6, and AOC2 is contained in the GIWP. Details on the site history and the 
investigations conducted at MRP Sites UXO1, UXO6 and AOC2 are provided in the Work 
Plan, Remedial Investigation for Munitions Response Program Sites UXO1, UXO6, and AOC2 
(KCH, 2015). 
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2.0 Instrument Verification Strip 

Prior to conducting DGM at the terrestrial portion of MRP Sites UXO1, UXO6, and AOC2, 
the DGM instrument and positional equipment will undergo validation at the IVS. The GSV 
process is not appropriate for the Side Scanning Sonar nor the EM61-Flex3 underwater 
systems for both technical (no documented response curves for those systems) and logistical 
(constraints of working in an underwater environment) reasons. These systems are 
validated through rigorous quality control tests, including a modified IVS for the 
EM61-Flex3, as outlined in the QC portion of the GIWP, submitted as a separate work plan 
document. 

2.1 Location and Length of Instrument Verification Strip 
An area near or within the site will be selected for the IVS by the DGM team. The exact 
location of the IVS will be finalized during the initial mobilization to the site. The IVS area 
will be set up with dimensions of approximately 65 feet (20 meters) by 30 feet (33 meters). 

2.2 Industry Standard Objects 
The medium ISO items (Figure 1) to be used in the IVS are 2-inch by 8-inch (5-centimeter 
[cm] by 20.2-cm) steel pipes (part number 44615K529) from the McMaster-Carr online 
catalog (McMaster-Carr, 2013). 

Shape: Straight Nipple, Threaded Both Ends 

Schedule: 40 

Pipe Size: 5 cm, 6 cm outside diameter (2 inch, 2.375 inches outside diameter)  

Length: 20.2 cm (8 inches) 

Finish: Black Welded Steel 

Instrument response curves for this ISO have been developed by the Naval Research 
Laboratory (NRL) demonstrating their standard EM61-MK2 (EM61) response under their 
best orientation (perpendicular to the EM61 instrument plane) and worst orientation 
(parallel to the instrument plane) at multiple distances from the instrument’s 
transmit/receive coil (NRL, 2009). 
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FIGURE 1 
Medium Industry Standard Object 

 

2.3 IVS Procedures 
An experienced DGM field team will perform the IVS survey prior to conducting the DGM 
production survey. Figure 2 illustrates the general IVS process, and the procedures to be 
employed during site work are summarized as follows. 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 2-3 

FIGURE 2 
IVS Process 
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1. An IVS area will be selected with preference for the following (although none of the 
conditions is vital for IVS success): 

 Terrain, geology, and vegetation similar to that of most of the investigation areas 

 Geophysical noise conditions similar to those expected within the investigation areas 

 Sufficiently large plot necessary to complete the IVS tests and emplace ISO items to 
avoid ambiguities in data evaluation 

 Accessible to project personnel 

2. An initial background DGM survey will be conducted over the IVS with the EM61. This 
step will provide an assessment of background conditions, will help determine the 
appropriateness of the location (e.g. few existing anomalies), and will verify that ISOs 
are not seeded near existing subsurface anomalies. The data will be processed by the 
Data Processor and provided to the Project Geophysicist within 24 hours of completion 
of the survey. 

3. Following verification that the IVS area is relatively free of subsurface anomalies (or that 
existing anomalies can be avoided during seeding), two ISO items will be buried at 
depths of approximately 3 and 7 times their diameter (6 and 21 inches [15 and 53 cm]). 
The idealized seeded IVS transect is presented in Figure 3. 

FIGURE 3 
Idealized IVS Seeded Transect 

 
Measurements of the item depths will be to the center of mass of each item. KCH 
unexploded ordnance (UXO) personnel will bury the ISOs using shovels to dig the holes 
to the appropriate depths for burial of the seed items, and KCH geophysical personnel 
will assist with layout and construction of the IVS. Subsurface anomaly avoidance 
procedures will be followed to make sure that stakes and ISOs are not placed on top of 
or near existing anomalies. The depth and orientation of the ISOs will be recorded and 
photo-logged, provided camera use is permitted by NAVWPNSTA Seal Beach. 

4. The DGM field team will utilize real-time kinematic (RTK) global positioning system 
(GPS) devices to record the location of each ISO as well as the IVS transect end points 
(see Figure 4). The holes will then be filled with soil and a nonmetallic flag or a wooden 
survey stake will be placed at each ISO location and IVS end point. 

5. A DGM survey will be performed over the IVS area, composed of the five transects 
listed in Table 1 and illustrated in Figure 4. The data will be processed by the Data 
Processor and provided to the Project Geophysicist within 24 hours of completion of the 
survey. 
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TABLE 1 
IVS Transect Descriptions and Purposes 

Transect Description Purpose 

A Offset by 30 inches (0.75 meter) from seeded 
transect 

Demonstrate instrument response fall-off 
laterally from ISO 

B Seeded transect from Figure 3 Perform qualitative evaluation of response 
from buried ISOs against published 
responses from NRL (2009) 

C Offset by 15 inches (0.37 meter) from seeded 
transect 

Demonstrate instrument response fall-off 
laterally from ISO 

D Offset by 30 inches (0.75 meter) on opposite side of 
Transect A 

Demonstrate instrument response fall-off 
laterally from ISO 

E Offset by ~10 feet (3 meters) from Transect A Assess site-specific background responses 
daily 

 

FIGURE 4 
IVS Transects 

 

2.4 Measurement Quality Objectives 
The IVS measurement quality objectives (MQOs), measurement performance criteria (MPC), 
and test methods to be used during the IVS are summarized in Table 2 and discussed in 
detail in the following subsections. The DGM system will not be used for site surveys until it 
is able to meet the IVS MQOs or until the project team agrees on the reasons why an MQO 
has not been met and an appropriate revised MQO has been accepted. Additional MQOs for 
production surveys will be monitored through the ISO blind-seeding program and other QC 
tests, as discussed in Section 23 of the GIWP.  

If the MQOs have not been met, the KCH Project Geophysicist will discuss with the Data 
Processor and DGM field crew whether modifications to instrumentation or procedures can 
be made to the DGM system in order to meet the MQOs. If the MQOs appear unattainable, 
the KCH Project Geophysicist will discuss with the project team potential resolutions 
(e.g. modification of an MQO) prior to completing the IVS. 
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TABLE 2 
GSV Measurement Quality Objectives 

Measurement Quality Objective 
Measurement Performance 

Criteria Test Method During IVS 

General System Verification 

DGM System Positioning. 
Accurate coordinates are obtained 
from kinematic (i.e., in-motion) 
DGM positioning systems. 

Positional error of ISO seeds will 
not exceed 0.8 foot (25 cm) relative 
to surveyed locations. 

Results of IVS DGM survey versus 
IVS seed locations will be 
quantitatively evaluated for 
compliance during IVS five-line 
surveys. Continued validation will 
be performed during twice daily 
surveys of the seeded transect 
(GIWP Section 23). 

System Munitions Detection. 
System response is within industry 
standards for detection. 

Response to buried ISO will not 
vary more than 20% from 
published response (NRL, 2009) for 
specific distance from sensors in 
static test. 

Results of IVS surveys over seed 
items in strip will be qualitatively 
reviewed against published 
responses (NRL, 2009).  

Results of static tests described in 
Section 23 of the GIWP will be 
reviewed for compliance for each 
system used. 

Data Handling 

Data must be delivered in a timely 
manner and in a useable format. 

IVS survey results are delivered 
within 24 hours of completion of 
survey.  

Evaluated based on actual delivery 
of data. 

 

2.4.1 General System Verification 

2.4.1.1 DGM System Positioning 
The MQO for DGM system positioning is that the resulting anomaly coordinates from the 
DGM survey from the seeded ISOs are at a sufficient accuracy to allow for appropriate 
relocation of anomalies for follow-up intrusive investigation. The performance criterion for 
this is that the positional error at known IVS seed locations will not exceed 0.8 foot (25 cm) 
during IVS five-line surveys and twice daily surveys of the seeded transect.  

2.4.1.2 DGM System Munitions Detection 
The MQO for munitions detection is to demonstrate that the EM61 system is capable of 
detecting munitions items within industry standards. This process involves demonstrating 
that the maximum amplitude response from an ISO falls within 20 percent of the published 
sensor response for that item (NRL, 2009). Once it has been demonstrated that the system 
responds comparably and consistently, a cross correlation of industry experience with 
detection of munitions items can be assumed. In other words, the depths and orientations of 
munitions items that the EM61-MK2 has been shown to be effective under test scenarios and 
other projects can be expected (NRL, 2008). As an example of this evaluation, Figure 5 
presents the EM61 predicted Channel 2 responses from a medium ISO (NRL, 2009).  
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The static spike test results (discussed in the GIWP) will determine whether the geophysical 
instrument is responding to within a specific threshold. In this test, the distance from the 
coil and orientation of the ISO can be strictly controlled in the field. 

Minor changes in the coil height as it passes over the item and slight variations in the path 
traveled down the IVS can significantly affect the amplitude response received from the 
instrument, so the IVS results will be qualitatively evaluated. A determination that the 
geophysical instrument itself is responding within a specific threshold will be through the 
spike test results, wherein the distance from the coil and orientation of the item can be 
strictly controlled. 

FIGURE 5 
NRL Results Depicting EM61 Channel 2 Response to Medium ISO 

 

2.4.2 Data Handling 
The MQO for data handling is to deliver all data in a timely manner and in a useable format. 
Because of the need for rapid feedback during IVS operations to effectively test potential 
DGM systems, the MPC for data handling during IVS activities will require that initial data 
be completed and delivered by the KCH Project Geophysicist within 24 hours of data 
collection. Final processed data for the IVS must be delivered by the KCH Project 
Geophysicist within 3 working days of data collection. This criterion will be evaluated based 
on the actual delivery of data during the IVS. 
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2.5 IVS Data Analysis and Interpretation 
The IVS survey data will be post-processed and analyzed by the Data Processor per the data 
processing standard operating procedures (SOPs) and in accordance with Section 22 of the 
GIWP.  

2.6 Quality Control 
Achievement of the GSV MQOs will be verified by the Project Geophysicist. The selected 
IVS area, the process of emplacing the IVS items, and the survey locations will be verified 
through observation during the IVS setup and execution. KCH SOPs provided prior to the 
start of the DGM will be reviewed for compliance with the GIWP and to confirm that 
equipment functional checks are established and utilized. 

The QC tests discussed in Section 23 of the GIWP will be performed as part of the GSV and 
IVS procedure for the DGM systems being utilized. 
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3.0 Blind Seeding 

As a continuation of the GSV process and ongoing verification of the EM61 system 
operation, small ISOs will be used as blind seeds. QC seeds should be placed with the intent 
of each days set of DGM data passing over an item. UXO1 Primer/Salvage Yard (48 acres 
[19.4 hectares]) will have at least 10 seeds. UXO1 POLB Mitigation Pond terrestrial (9 acres 
(3.6 hectares) will have at least five. Subtidal areas of the pond will not be seeded. UXO6 
will have a QC seed placed in each of the 26 identified grids. AOC2 will have one QC seed. 
A minimum of 42 seed items will be emplaced for the DGM.  

3.1 Seed Placement 
UXO personnel will bury seed items with a horizontal and vertical orientation and at a depth 
of 6 inches (15.2 cm) below ground surface. Depth will be measured to the center of mass of 
the item, as illustrated in Figure 6.  

UXO personnel will utilize analog geophysical instruments to clear the locations of each 
proposed seed location in order to avoid placing the seed near a subsurface metallic object. 
The following also applies to the placement of the seed items: 

 Seeds will not be placed within a radius of 3.3 feet (1 meter) of an existing subsurface 
anomaly, survey stake, tree, or other physical obstruction at the surface. 

 Holes will be dug by UXO personnel or by others under their direct supervision. 

 The seed items will be left exposed after emplacement so that the locations may be 
recorded using RTK GPS by the Professional Land Surveyor (PLS). The recorded 
location will be the center of the seed items. 

 The seed items will be labeled as inert and will contain the NAVFAC contract number 
and KCH Project Manager name and contact information. They will be placed in a 
sealed plastic bag or securely wrapped in nonmetallic material to prevent groundwater 
from obscuring the labels. 

 Once surveyed, the seeds will be carefully covered with soil to not disturb their 
orientation. 

 No physical markers of the seed locations will be left in place. 

 The locations of the seed items will be provided to the Project Geophysicist. 
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FIGURE 6 
QC Seed Burial Illustration 

 

3.2 Validation 
During review of the delivered data packages, the Project Geophysicist will overlay the 
locations of the blind seeds to observe whether the munitions detection and positioning 
MQOs are met. Should an issue be detected (such as a data trend indicating a MQO limit is 
being approached) or a MQO is not met, a root-cause analysis will be performed and a 
corrective action determined. 
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4.0 Reporting 

Results of the GSV process will be included in a report prepared by KCH. The report will 
include a summary of the IVS operations and initial validation, an as-built map of the IVS 
plot, discussion of the IVS, and blind seeding program results. 
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Executive Summary 

CH2M HILL Kleinfelder, A Joint Venture, prepared this Environmental Protection Plan 
(EPP) and Investigation-Derived Waste (IDW) Management Plan to outline abatement, 
control, and mitigation measures to be used to protect the environment during the Remedial 
Investigation (RI) activities at Munitions Response Program (MRP) Site Unexploded 
Ordnance (UXO) 1, UXO6, and Area of Concern (AOC) 2 at Naval Weapons Station Seal 
Beach, Seal Beach, California. The RI activities are being implemented to address munitions 
and explosives of concern (MEC) and munitions constituents (MC). The RI activities include 
biological monitoring, surface clearance followed by vegetation removal, soil sampling, 
location surveys, aquatic and terrestrial digital geophysical mapping (DGM), aquatic and 
terrestrial intrusive investigation of DGM anomalies, material potentially presenting an 
explosive hazard (MPPEH) inspections, MEC management, preparation of an after action 
report, and preparation of an RI report. 

This EPP/IDW Management Plan details environmental compliance procedures as well as 
regulatory, procedural, and training requirements associated with field activities to be 
conducted during the RI. The Task Order Manager is responsible for verifying that all 
project personnel are aware of the compliance requirements in this EPP/IDW Management 
Plan. This document will be updated if the scope changes or environmental regulations are 
revised. 

Based on existing site conditions and location, the following environmental resources have 
been identified as requiring protection during the RI: 

 Land Resources—Soil at MRP UXO1, UXO6, and AOC2 and sediment along the banks 
of the Port of Long Beach (POLB) Mitigation Pond may be excavated to investigate 
metallic anomalies. Procedures will be implemented to protect ecological resources to 
the extent possible. Conditions in the work area will be restored in accordance with 
approved plans for the site. 

 Water Quality—Surface water quality will be maintained throughout the investigation 
and post-investigation phases of the project through implementation of proper erosion 
controls. Water quality in the POLB Mitigation Pond will be maintained during DGM 
surveys and diving operations as part of aquatic intrusive investigations.  

 Air Quality—Dust may be generated during soil disturbing activities at the site. The 
effectiveness of dust-control activities will be constantly monitored when moving soil 
using real-time methods. 

 Spill Prevention and Response—Provisions will be made to respond to spills that could 
adversely affect the environment. 

The purpose of the IDW Management Plan (Section 6.0) is to present the waste management 
practices and procedures to be followed for the types and quantities of waste expected to be 
generated during the RI field activities. It includes procedures for the disposition of 
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munitions and other materials encountered at MRP Site UXO1, UXO6, and AOC2 during 
performance of actions under the RI Work Plan. 

The IDW Management Plan identifies waste management activities conducted during the 
storage and the preparation and/or disposal of waste (including waste characterization, 
packaging, storage, and management while in storage). The transportation and disposition 
of waste materials at appropriate disposal and recycling facilities are also included. It is the 
responsibility of the Task Order Manager to verify that all project personnel are aware of the 
requirements stipulated in this EPP/IDW Management Plan. 

The IDW Management Plan provides information on how wastes, including potentially 
hazardous wastes associated with project activities, will be managed and disposed. In 
addition, a secondary goal of this section is to ensure that waste minimization practices are 
followed, to the extent practical, to reduce the volume of waste that will be generated, 
stored, and removed from the site for disposal. 
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Acronyms and Abbreviations 

AOC Area of Concern 
 
BLU bomb live unit 
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CCR California Code of Regulations 
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CTO Contract Task Order 
 
DGM digital geophysical mapping 
 
EOD explosive ordnance disposal 
EPP Environmental Protection Plan 
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FSC  Federal Species of Concern  
FT  Federal Threatened 
 
IDW investigation-derived waste 
IRP Installation Restoration Program 
 
KCH CH2M HILL Kleinfelder, A Joint Venture 
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MC munitions constituents 
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MEC munitions and explosives of concern  
mm millimeter 
MPPEH material potentially presenting an explosive hazard 
MRP Munitions Response Program 



ACRONYMS AND ABBREVIATIONS 

vi KCH-2622-0078-0026 

NAVFAC Naval Facilities Engineering Command 
NAVWPNSTA Naval Weapons Station 
Navy  United States Department of the Navy 
NEW net explosive weight 
NWR National Wildlife Reserve 
 
OB/OD Open Burn/Open Detonation 
 
POLB Port of Long Beach 
 
RCRA Resource Conservation and Recovery Act 
RI Remedial Investigation 
 
SI Site Inspection 
SKR Stephens’ kangaroo rat 
 
USDOT United States Department of Transportation 
USEPA United States Environmental Protection Agency 
USFWS  United States Fish and Wildlife Service 
UXO unexploded ordnance 
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1.0 Introduction 

1.1 Purpose and Scope 
This Environmental Protection Plan (EPP) and Investigation-Derived Waste (IDW) 
Management Plan has been prepared by CH2M HILL Kleinfelder, A Joint Venture (KCH), 
to outline abatement, control, and mitigation measures to be used to protect the 
environment during the Remedial Investigation (RI) activities at Munitions Response 
Program (MRP) Site Unexploded Ordnance (UXO) 1, UXO6, and Area of Concern (AOC) 2 
at Naval Weapons Station (NAVWPNSTA) Seal Beach, in Seal Beach, California. The RI 
activities include biological monitoring, surface clearance followed by vegetation removal, 
location surveys, digital geophysical mapping (DGM), intrusive investigation of DGM 
anomalies, soil sampling, trenching investigation, inspection of material potentially 
presenting an explosive hazard (MPPEH), management of munitions and explosives of 
concern (MEC), preparation of an after action report, and preparation of an RI report. The RI 
activities are being conducted under the United States Department of the Navy (Navy) 
Naval Facilities Engineering Command (NAVFAC) Southwest under Contract Task Order 
(CTO) 0078, Contract Number N62473-09-D-2622. 

This EPP/IDW Management Plan details environmental compliance procedures as well as 
regulatory, procedural, and training requirements associated with field activities to be 
conducted during the RI. The Task Order Manager is responsible for verifying that all 
project personnel are aware of the compliance requirements in this EPP/IDW Management 
Plan. This document will be updated if the scope changes or environmental regulations are 
revised. 

1.2 Site Description 
NAVWPNSTA Seal Beach is located in northern Orange County between Huntington Beach 
and Long Beach, California, approximately 25 miles south of the Los Angeles urban center. 
NAVWPNSTA Seal Beach property is surrounded by developments associated with the city 
of Seal Beach, which borders the NAVWPNSTA Seal Beach on the west, southwest, and 
north. The city of Westminster borders NAVWPNSTA Seal Beach on the northeast, the city 
of Huntington Beach is south/southeast, and unincorporated county land is located at the 
end of Edinger Avenue, also to the south. NAVWPNSTA Seal Beach is bounded by 
Interstate 405/California State Route 22 on the north, Seal Beach Boulevard on the west, 
Bolsa Chica Road on the east, and the Pacific Ocean on the south. The station is bisected by 
Pacific Coast Highway and Westminster Boulevard. Entrances to the station are located on 
Seal Beach and Westminster Boulevards.  

With the exception of the Seal Beach National Wildlife Refuge (NWR), which is located on 
920 acres in the southwest corner, much of NAVWPNSTA Seal Beach has been developed 
into support facilities, including magazines for ordnance storage, office buildings, roads, 
railroad revetments, parking lots, housing, recreation facilities, and open space. 
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The locations of the three sites that are the subject of this MEC QAPP are described below. 
Figures showing the locations of referenced sites are provided in the RI Work Plan.  

 MRP Site UXO1, also referred to as the Primer/Salvage Yard and Port of Long Beach 
(POLB) Mitigation Pond, is a known MEC area located in the south-central portion of 
the installation. The approximately 48-acre Primer/Salvage Yard area occupies the 
northern portion of UXO1. The 39-acre POLB Mitigation Pond is located immediately 
south of Slough Road and makes up the southern portion of MRP Site UXO1. The POLB 
Mitigation Pond is a tidal pond constructed by the POLB in 1989, and ranges in depth 
from several inches to approximately 8 feet in depth at high tide.  

 MRP Site UXO6, also referred to as the Westminster POLB Fill Area, is located south of 
Westminster Avenue and along the Westminster railroad spur. The approximately 180-
acre site is estimated to be 1.75 miles long and 715 feet wide. In 1989 and 1990, the site 
was reportedly used to place approximately 3 to 5 feet of fill that had been excavated 
from the POLB Mitigation Pond (the southern portion of the current MRP Site UXO1), a 
known MEC area.  

 MRP Site AOC2, also called the Explosives Drop Test Tower, is located at the southern 
terminus of 7th Street in the Seal Beach NWR. The Explosives Drop Test Tower was 
used from 1955 to 1977 to perform free-fall and guided safety drop testing on fuzes, 
cartridges, experimental propellants, and other low-level explosive items. 

1.3 Site History and Condition 
MRP Site UXO1 - Primer/Salvage Yard and POLB Mitigation Pond 
From 1944 through the 1990s, the Primer/Salvage Yard was actively used for ordnance 
storage related to rocket and projectile (such as 20- to 40-millimeter [mm]) segregation, 
inspection, and repackaging), as well as bomb and rocket (for example, 2.75- and 7.2-inch) 
overhaul. The Primer/Salvage Yard received thousands of cleaned projectile casings and 
damaged ammunition, along with non-ordnance materials, such as lumber, batteries, wings, 
telemetry, circuitry, and other types of scrap (NEESA, 1985). The potential munitions 
concern at the POLB Mitigation Pond was documented in a 1989 POLB memorandum 
before the pond was excavated (1989). Three former operations areas that represent 
locations of concern at MRP Site UXO1 were identified during the Initial Assessment Study 
(NEESA, 1985):  

 Depriming Area - The Depriming Area was an unpaved area located 100 to 400 feet 
south of former Building 413 that was used from 1944 through 1982 as a smoke pot 
filling station. During the same period, the area was used for depriming ordnance 
projectiles. Primers, of which the primary munitions constituents (MC) was either 
smokeless powder or black powder, were removed from projectiles and placed in 
5-gallon powder cans and shipped off-station or sent to the explosives burning ground 
(Installation Restoration Program [IRP] Site 6) for disposal (NEESA, 1985).  

 Recovered Live Ammunition and Grenades Area – This area is located about 100 feet 
east of former Building 413 and northeast of the Depriming Area. Disposal of munitions 
is believed to have occurred in this area, at an unknown date. The disposed items were 
mixed with non-energetic, inert material (such as empty metal canisters, wooden 
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packing materials, and electronics). Station personnel recovered unknown quantities of 
live small-caliber ammunition and grenades from this area at an unspecified date 
(NEESA, 1985).  

 Explosive Ordnance Disposal (EOD) and Safety Demonstration Area – This area was 
reported to be located about 600 feet south of former Building 413, and is currently 
submerged by tidal water of the POLB Mitigation Pond. Land at the POLB Mitigation 
Pond area was used from 1944 to 1982, in conjunction with the Primer/Salvage Yard, for 
explosive ordnance disposal and safety demonstrations at an unknown frequency. 
Unreported disposal of munitions similar to those reported at the Primer/Salvage Yard 
is also believed to have occurred at the EOD and Safety Demonstration area (including 
disposal of live, inert, and damaged 2.75-inch rockets; 20- to 40-mm projectiles; 
grenades; black and smokeless powders; primers; fuzes; and small arms ammunition) 
(NEESA, 1985). 

The site inspection (SI) for UXO1 included a UXO detector-aided visual surveys, DGM 
surveys at two areas to locate buried suspect MEC, soil sampling, and sediment and surface 
water sampling at the POLB Mitigation Pond (ChaduxTt, 2011). Twenty-eight soil samples, 
12 sediment samples, and five surface water samples were submitted to the laboratory for 
analysis of metals, total Kjeldahl nitrogen (TKN), inorganic nitrogen, ammonia, perchlorate, 
and explosive compounds.  

The results of the SI for UXO1 are summarized below (ChaduxTt, 2011): 

 Suspect MEC (suspect bomb live unit [BLU]-36, M-40 bomblets, 75-mm cartridge 
casings, and a 40-mm cartridge casing) and MPPEH were observed throughout the 
terrestrial portion of MRP Site UXO1 and along the northern shoreline of the POLB 
Mitigation Pond. 

 Explosives or propellants were not detected in soil, sediment, and surface water at MRP 
Site UXO1. Ammonia, nitrate/nitrite-N, and TKN were detected, but at concentrations 
below their respective human health screening criteria. Perchlorate was detected in 19 of 
28 soil samples, but at concentrations below the human health screening criteria. 
Cadmium and lead were detected at concentrations greater than the human health and 
background screening criteria in four of the 28 soil samples. Concentrations of five 
metals (cadmium, copper, lead, selenium, and zinc) detected in soil also exceeded their 
corresponding ecological and background screening criteria. Concentrations of seven 
metals (arsenic, cadmium, copper, lead, mercury, nickel, and zinc) detected in the 
sediment exceeded the corresponding ecological benchmarks. Concentrations of all 
chemicals detected in surface water were below ecological benchmarks. 

MRP Site UXO6 – Westminster POLB Fill Area 
In 1989 and 1990, the Westminster POLB Fill Area was used to place 3 to 4 feet of fill that 
was, in part, excavated from the POLB Mitigation Pond. The exact quantity and location of 
the excavated material is unknown. During excavation operations, it was reported that 
3-inch rounds were observed falling out of trucks, and that EOD unit personnel responded 
to these incidents (Malcolm Pirnie, 2008). Interviews with the lease owner of the farm 
operation located on the south side of NAVWPNSTA Seal Beach indicated that fill was 
excavated from UXO1 and taken to UXO6 and that some debris was removed from the fill 
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while it was being placed at the site. However, it is unknown whether or not the debris 
removed was related to munitions.  

Suspected munitions at the POLB Mitigation Pond that may have been transported to the 
Westminster POLB Fill Area include live, inert, or damaged submunitions (for example, 
BLU-36 and M-40 bomblets), projectiles and cartridge casings (such as 105-mm, 75-mm, 
40-mm, and 20-mm), fuzes, cartridge actuated devices (CADs), propellant actuated devices, 
primers, flash tubes, 81-mm mortars, rockets (including 2.75- and 7.2-inch rockets), 
grenades, obscurants (fog oil), black and smokeless powders, and small arms ammunition.  

The SI for UXO6 included a UXO detector-aided visual survey as well as biased and 
unbiased soil sampling. Sixty soil samples were submitted to the laboratory for analysis of 
metals, picrate, perchlorate, and explosive compounds. 

The results of the SI for MRP Site UXO6 are summarized below (ChaduxTt, 2011): 

 Two MPPEH items were identified at UXO6. The items included a CAD in the western 
portion of the site and an artillery cartridge casing in the eastern portion of the site 
(ChaduxTt, 2011).  

 Explosives, propellants, and picrate were not detected in soils at MRP Site UXO6. 
Perchlorate was detected in soil, but all concentrations were less than the human health 
screening criteria. Arsenic and lead were detected in soil at concentrations greater than 
the human health and background screening criteria. Concentrations of metals (arsenic, 
lead, and selenium) detected in soil exceeded the corresponding ecological benchmarks 
and background levels. Arsenic concentrations exceeded the ecological benchmark and 
background screening criteria in one soil sample. Lead concentrations exceeded 
background in three of the 66 soil samples. The highest lead concentration was 197 
milligrams per kilogram. 

MRP Site AOC2 – Explosives Drop Test Tower 
The Explosives Drop Test Tower was used from 1955 to 1977 to perform both free-fall and 
guided safety drop testing on fuzes, cartridges, experimental propellants, and other low-
level explosive items. Engineering diagrams presented as part of the SI (ChaduxTt, 2011) 
show that ordnance was dropped through the center of the 50-foot-tall tower into a 2.5-foot-
square, 6-foot-high, steel box for guided drop testing. The bottom of the box is reinforced 
with a below-ground 4-inch-thick armor plate block on top of a 3-foot-thick concrete block. 
Based on the engineering diagram, a small ball-type object the size of a large grenade was 
dropped into the steel box during guided drop testing. A detonator cap was observed about 
70 feet east of the drop test tower during the 1990 SI (NAVFAC SW, 1990). 

The SI for AOC2 included a UXO detector-aided visual survey as well as biased and 
unbiased soil sampling. Twenty soil samples were submitted to the laboratory for analysis 
of metals, perchlorate, and explosive compounds. 

The results of the SI, are summarized below (ChaduxTt, 2011): 

 Two munitions-related items were identified at MRP Site AOC2 during the SI 
(ChaduxTt, 2011). The items included a blasting cap (classified as MPPEH) and a 
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2.75-inch rocket motor end cap (an inert item) on the southern portion of the site. Kick-
out debris was observed east, west, and south of the tower.  

 Perchlorate was detected in 11 of 20 soil samples, but at concentrations less than the 
human health screening criteria. Detected concentrations of cadmium and lead exceeded 
human health and background screening criteria in four of the 20 samples and detected 
concentrations of five metals (cadmium, copper, lead, selenium, and zinc) exceeded the 
corresponding ecological benchmarks and background screening criteria for soil. 

1.4 Scope and Objectives 
The objective of the RI is to characterize the nature and extent of the release of MEC or MC 
in surface soil at the three MRP sites. The data will be used to perform an MEC hazard 
assessment, an MC baseline human health risk assessment, and an MC screening level 
ecological risk assessment. The results of these assessments will serve as a basis for 
decisions on further response actions or no further action. A detailed description of the field 
activities is included in the RI Work Plan. 

1.5 Protection of Selected Features 
Based on existing site conditions and location, the following environmental resources have 
been identified as requiring protection during the RI: 

 Land Resources—Soil at MRP UXO1, UXO6, and AOC2 and sediment along the banks 
of the POLB Mitigation Pond may be excavated to investigate metallic anomalies. 
Procedures will be implemented to protect ecological resources to the extent possible. 
Conditions in the work area will be restored in accordance with approved plans for the 
site. 

 Water Quality—Surface water quality will be maintained throughout the investigation 
and post-investigation phases of the project through implementation of proper erosion 
controls. Water quality in the POLB Mitigation Pond will be maintained during DGM 
surveys and diving operations as part of aquatic intrusive investigations.  

 Air Quality—Dust may be generated during soil-disturbing activities at the site. The 
effectiveness of dust-control activities will be constantly monitored when moving soil 
using real-time methods. 

 Spill Prevention and Response—Provisions will be made to respond to spills that could 
adversely affect the environment. 

1.6 Plan Implementation 
1.6.1 Project Organization 
NAVFAC Southwest (NAVFAC SW) authorized KCH to perform the RI of the site; the 
Navy is the lead agency for the RI. The California Environmental Protection Agency 
Department of Toxic Substances Control is responsible for providing regulatory oversight 
with support from the Santa Ana Regional Water Quality Control Board, the United States 
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Environmental Protection Agency (USEPA), the United States Fish and Wildlife Service 
(USFWS), and the California Department of Fish and Wildlife (CDFW).  

The KCH Task Order Manager, supported by the Site Manager (also referred to as the 
Senior UXO Supervisor), and Project Quality Control Specialist (also referred to as the UXO 
Quality Control Specialist), will be responsible for implementing and monitoring 
compliance with this EPP/IDW Management Plan. Contact information for key project 
personnel is included in Table 1-1. 

1.6.2 Briefings 
KCH and subcontractor employees will be instructed on the contents of this EPP/IDW 
Management Plan. Briefings will include instruction on detection and prevention of 
pollution onsite as well as procedures for responding to potential spills or pollution, should 
they occur. Employees will also be instructed on the installation and maintenance of site 
erosion controls. Briefings on biological avoidance measures will also be conducted as 
described in Appendix C of the RI Work Plan. 
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2.0 Land Resources 

KCH will locate and mark existing utilities and delineate the authorized work and staging 
areas prior to start of fieldwork. 

2.1 Historical, Archeological, and Cultural Resources 
Cultural resource features have been identified in NAVWPNSTA Seal Beach, including 
prehistorical archeological sites and World War II and Apollo space program-era historical 
buildings (NAVFAC SW, 2002). However, no cultural resources were identified during the 
preliminary site inspection (Malcolm Pirnie, 2008) within or adjacent to the boundaries of 
the three MRP sites that will be part of the RI.  

If historical, archeological, or cultural resources are found within MRP Site UXO1, UXO6s or 
AOC2, the Navy Remedial Project Manager will be notified, and work in the area will be 
stopped. KCH and all subcontractors working under KCH will record, report, and preserve 
the finds in accordance with federal regulations covering the Protection of Archeological 
Resources. 

2.2 Existing Vegetation 
Where necessary, disturbed areas will be restored by using vegetation removed prior to the 
disturbance once the investigation activities are completed. 

2.3 Fish and Wildlife/Threatened, Endangered, and Sensitive 
Species 

Biologists have documented federally listed and state listed endangered and threatened 
species and CDFW species of concern at NAVWPNSTA Seal Beach. A list of sensitive 
species that have been recorded at NAVWPNSTA Seal Beach was provided in the 2014 Final 
Integrated Natural Resources Management Plan (Tierra Data, Inc., 2014) and is shown in 
Table 2-1. 

The sandy beaches and dunes of NAVWPNSTA Seal Beach have the potential to support 
rare invertebrate fauna, such as the globose dune beetle (Coelus globusus) and the sandy 
beach tiger beetle (Cicindela latesignata latesignata). In the mud flats and salt pannes of the 
marsh, two other sensitive species of tiger beetles have been recorded in the Seal Beach area, 
including the sensitive Gabb’s tiger beetle (Cicindela gabbii), and Frost’s tiger beetle (Cicindela 
senilis frost) (Tierra Data, Inc., 2014). A third species, the mudflat tiger beetle (Cicindela 
trifasciata sigmoidea) currently has no listing status. However, tiger beetles have not been 
observed at UXO1, UXO6, and AOC2, none of which contain tiger beetle habitat. 

Biological avoidance and mitigation measures are described in Appendix C of the RI Work 
Plan. 
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2.4 Utilities, Benchmarks, Monuments, and Wells 
KCH will locate and mark all utilities, benchmarks, monuments, and wells within the 
authorized work and staging area. Utilities, benchmarks, monuments, and wells that are 
scheduled to remain in service will be protected. Newly installed wells will be protected 
from damage. 

2.5 Site Access Control 
Access control at the site will consist of signage at the perimeter of each of the work areas.  

A sign-in sheet will be used for non-KCH personnel obtaining access to the site. Visitors will 
be permitted at the site only with the permission of the Site Safety and Health Officer or 
designated alternate. 

2.6 Recycling and Waste Prevention Measures 
KCH will implement recycling, waste prevention, waste minimization, and energy 
conservation measures into daily operations at the site. Emphasis will be placed on 
prevention of waste product accumulation. When waste is generated, efforts will be 
implemented to minimize the quantity. Vehicles and heavy equipment will be shut down 
when not in operation. 
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3.0 Air Quality 

The South Coast Air Quality Management District regulations specify standards for fugitive 
dust emissions and particulate matter emissions. Dust-control measures may be 
implemented within the area during the field activities for alleviation or prevention of dust 
nuisance. Air monitoring will be performed as described in the Site Safety and Health Plan, 
Appendix A of the Accident Prevention Plan. Limited noise will be produced by project 
equipment and vehicles used at the site during construction operations; however, the noise 
levels are not expected to cause concern to workers or surrounding populations. 
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4.0 Water Quality 

Precautions will be taken to provide for the environmental integrity of surface water and 
groundwater resources around the project site. KCH will control the use and disposal of 
fuels, oils, or other harmful materials. Measures will be taken to prevent these materials 
from polluting surface water.  

4.1 Critical Protected Areas 
The Seal Beach NWR (shown on Figure 3-1 of the RI Work Plan) is one of the largest 
remaining salt marshes along the southern California coast and is protected in the Station 
boundaries. About 740 acres of the 911-acre Seal Beach NWR are subject to unobstructed 
tidal influence, including 565 acres of salt marsh vegetation, 60 acres of intertidal mudflats, 
and 115 acres of tidal channels and open water. Seal Beach NWR’s principal focus is to 
protect federally listed species and coastal wetlands used for foraging and resting by 
migratory waterfowl, shorebirds, and raptors that travel along the Pacific Flyway (USFWS, 
2007). The Seal Beach NWR supports federally and state listed sensitive, threatened, and 
endangered species. 

4.2 Stormwater Pollution Prevention 
The potential for erosion or contaminated soil transport offsite during soil-disturbing 
activities is low. The total area of soil disturbance is anticipated to be less than 1 acre and is 
exempt from the full requirements under Stormwater Pollution Prevention Plans. However, 
to prevent surface water runoff from impacting surface water features, appropriate Best 
Management Practices will be implemented during the RI activities to minimize the 
potential for release of contaminants during the RI. Specifically, straw wattle will be used to 
reduce runoff in the event of a storm and to minimize the transport of soil from soil 
stockpile areas via stormwater runoff.  
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5.0 Spill Prevention, Control, and 
Countermeasures 

KCH will designate an onsite representative responsible for managing, implementing, and 
maintaining the spill prevention, control, and countermeasures described in the following 
sections. Personnel working on this project will be made aware of proper equipment-
operating techniques and inspection procedures to minimize an accidental release of fuels, 
and proper care will be taken during refueling. 

5.1 Summary of Potential Spill Sources 
Contaminants of potential concern at MRP Site UXO1, UXO6, and AOC2 are MEC and MC. 
Handling and control of MEC items is discussed in the Explosives Safety Submission (ESS) 
(provided as a separate submittal). The following subsections describe potential spill 
sources such as, fuels, oils, and other materials. 

5.2 Designated Areas 
Storage, handling, and transferring of hazardous and potentially hazardous material will 
occur in designated areas. Spill-response kits will be readily available in areas where 
hazardous materials are handled. 

5.2.1 Fueling Areas 
Fueling of vehicles and large equipment will occur in designated fueling areas with the 
appropriate spill-response equipment. Refueling operations will be supervised at all times, 
and appropriate spill containment will be available onsite in the event of a release. 

Small construction-related equipment such as generators, saws, pumps, and other small 
portable equipment may be refueled at the point of use but only if the proper spill-
containment equipment is readily available. 

5.2.2 Material-Staging Areas 
If onsite storage of hazardous materials is required (for example, fuels and oils), storage will 
be provided in secondary containment in a central area at least 100 feet from any surface 
waters. 

5.2.3 Equipment-Staging Areas 
When not in use, vehicles and earth-moving equipment will be parked in designated 
equipment-staging areas.  

5.2.4 Decontamination Areas 
Decontamination facilities for equipment and personnel will be staged at the northwest 
corner of MRP Site UXO1. All work trucks and earth-moving equipment will be 
decontaminated before leaving the site, as required, using dry decontamination methods. 
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5.2.5 Soil-Storage Areas 
If excavations are needed to intrusively investigate anomaly areas, the excavated soil will 
either be spread adjacent to the excavations to permit additional scanning for potential MEC 
or will be mechanically screened. Excavated soil free of MEC and large debris will be 
stockpiled and retained onsite for potential use as backfill material following sampling and 
acceptance by the Navy and regulatory agencies. 

Chemical wastes are not anticipated to be generated during the RI; however, if produced, 
they will be collected in corrosion-resistant, compatible containers. All collection containers 
will be labeled, monitored, and stored in a designated waste-storage area. 

If hazardous wastes are generated, they will be characterized and disposed of in accordance 
with the RI Work Plan. 

5.3 Spill Prevention and Containment 
Portable small equipment will be fueled using a funnel or hand pump with absorbent 
materials available for incidental spills. Larger equipment will be fueled within designated 
fueling areas with an easily accessible spill-response kit. 

5.4 Spill Response 
Initial actions and spill control are the key steps in effective spill response. Initial actions 
include ensuring the safety of nearby workers and the public, as appropriate, and notifying 
designated spill-response personnel. During the control phase, responders organize the 
scene and mobilize equipment to control hazards and effect cleanup. The steps are 
described in further detail in the following subsections. 

5.4.1 Initial Actions 
If a spill occurs, immediate action must be taken to ensure the safety of nearby personnel. 
Emergency services will be immediately contacted if anyone is seriously injured. The Site 
Safety and Health Officer or designated alternate will be notified immediately. 

5.4.2 Spill Control 
The worst-case scenario includes complete failure of gasoline or diesel fuel tanks on 
watercraft, trucks, or excavation equipment. The first response is to control all sources of 
ignition (for example, flame, spark, and heat sources) and assess the immediate threat to 
human health and the environment. The second task is to shut off fuel valves, if possible, to 
prevent the spread of fuel. The third task is to control the spread of contaminants to surface 
water and groundwater resources, typically using absorbent booms or earthen berms. After 
the spill has been controlled, potential excavation of the impacted area may be necessary. 

If the fuel spill cannot be cleaned up without injury to workers, the following actions should 
be taken based on the size and nature of the spill: 

 Restrict all sources of ignition 
 Ensure that all workers shut down and secure their equipment, if time permits 
 Evacuate everyone to a location upwind of the spill, if warranted by the type of release 
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5.5 Notification and Reporting 
In the event of spills, the Caretaker Site Office, Resident Officer in Charge of Construction, 
and Remedial Project Manager will be contacted. The following contact information is 
provided. 

Installation Point of Contact Pei-Fen Tamashiro  (562) 626-7897 (office) 

Navy Remedial Project Manager Brenda Reese  (619) 532-4209 

 

5.5.1 Federal Requirements 
KCH is required to report any spill of oil, petroleum product, hazardous substance, or 
hazardous waste that meet the following criteria: 

 Violates water quality standards 
 Produces a visible sheen on surface waters 
 Causes a sludge or emulsion to form on the water or exceeds reportable quantity 

If one or more of the criteria are met, the National Response Center will be contacted 
immediately by calling (800) 424-8802. The USEPA Regional Administrator must also be 
notified within 15 days of a spill or release that requires activation of the spill controls and 
countermeasures, or of a fire, explosion, or spill of any amount that reaches the navigable 
waters of the United States. 

5.5.2 California State Requirements 
Any release of oil or hazardous material or a spill or release of any material that may impose 
an environmental risk must be reported to the State Office of Emergency Services. 

The Office of Emergency Services handles the following situations: 

 Oil or hazardous material spills 
 Suspicious substance incidents 
 Vessel accidents 
 Air, water, or land discharges from unknown sources 
 Any situation that poses a health risk 
 Any situation that poses an environmental risk 
 Natural disasters 

5.5.3 Local Requirements 
The local emergency response number (911) should be called if a release or spill of oil or 
gasoline poses a fire or explosion hazard. 

The following is a summary of the reporting requirements: 

 In the event that other resources are required to respond, notify the fire department 
(911) immediately to report the incident and give the following information to the 
dispatcher. 
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– Name, stock number, manufacturer, and amount of material spilled as well as 
location and source of spill 

– Name and telephone number of individual reporting the spill and number of people 
injured, if any 

– Any other pertinent information (for example, potential hazards) 

 Control and/or contain the release if these measures can be performed safely. Restrict 
access to unauthorized personnel and report to the senior fire officer when the fire 
department arrives. Assist as necessary. Conduct a roll call to ensure that all employees 
are accounted for. Follow approved procedures for proper waste disposal. 

5.5.4 External Notification List 
The following are agency and telephone numbers and responsibilities: 

 National Response Center: (800) 424-8802—Report spills to water that violate water 
quality criteria, cause a sheen, or exceed the reportable quantity 

 State Office of Emergency Services Warning Control Center: (800) 852-7550—Report oil 
or hazardous materials spills to land or water 

 Seal Beach Fire Department: (562) 626-7229—Report spills with fire or explosion 
potential 

An Emergency Release Follow-Up Notice Reporting Form from the California 
Environmental Protection Agency and Office of Emergency Services will be filled out for 
any reportable releases of oil, petroleum products, hazardous chemicals, or hazardous 
waste. 
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6.0 Investigation-Derived Waste Management 
Plan 

The purpose of the IDW Management Plan is to present the waste management practices 
and procedures to be followed for the types and quantities of waste expected to be 
generated during the RI field activities. It includes procedures for the disposition of 
MPPEH, MEC, and other materials encountered at MRP Site UXO1, UXO6, and AOC 2 
during performance of actions under the RI Work Plan. 

The IDW Management Plan identifies waste management activities conducted during the 
storage and the preparation and/or disposal of waste (including waste characterization, 
packaging, storage, and management while in storage). The transportation and disposition 
of waste materials at appropriate disposal and recycling facilities are also included. It is the 
responsibility of the Task Order Manager to verify that all project personnel are aware of the 
requirements stipulated in this EPP/IDW Management Plan. 

The IDW Management Plan provides information on how wastes, including potentially 
hazardous wastes associated with project activities, will be managed and disposed. In 
addition, a secondary goal of this section is to ensure that waste minimization practices are 
followed, to the extent practical, to reduce the volume of waste that will be generated, 
stored, and removed from the site for disposal. 

The IDW Management Plan will be revised if the scope of this project or the applicable 
regulations change. 

6.1 Project Waste Descriptions 
Field activities associated with the RI will involve the generation, management, and 
disposal of various waste streams, which may include the following: 

 MEC items 
 Material documented as safe (MDAS) 
 Metal debris not related to munitions (non-munitions) 
 Excavated soil/soil cuttings 
 Routine IDWs 

MRP Site UXO1, UXO6, and AOC2 are managed under the Comprehensive Environmental 
Response, Compensation, and Liability Act Area of Contamination policy. This allows 
impacted soil to be excavated, moved, and stockpiled within the site without triggering the 
Resource Conservation and Recovery Act (RCRA) land disposal restrictions (LDRs) and 
minimum technology requirements for a landfill under RCRA. 
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6.1.1 Munitions and Explosives of Concern 
Should MEC be found onsite, the following should be notified:  

Installation Point of Contact Pei-Fen Tamashiro  (562) 626-7897 (office) 

Navy Explosives Safety Office Mike Cornell (562) 626-7009, -7096, or -7611 

Navy Remedial Project Manager Brenda Reese  (619) 532-4209 

 
Recovered MEC classified as unsafe to move will be blown in place in accordance with 
procedures specified in the ESS (provided as a separate submittal). In-place destruction of 
hazardous MEC items will be performed only after the evacuation of all non-essential 
personnel from an area determined to be appropriate by the UXO Safety Officer (UXOSO) 
or the Senior UXO Supervisor (SUXOS) for the expected blast/fragmentation hazards of the 
specific item. Sandbag or tamped soil cover placed over the item to minimize blast/ 
fragmentation effects will also minimize the potential for dispersion of soil. The emergency 
response will be accomplished in coordination with local emergency services agencies 
following the verbal notification of regulatory agencies. Written notice of the action will be 
provided to regulatory agencies immediately following the event. 

Acceptable-to-move MEC may remain in a collection point for temporary storage. 
MEC/MPPEH will not remain at collection points overnight or over weekends 

Recovered MEC classified as safe to move by the SUXOS and UXOSO may also be blown in 
place or moved within the MRP site for the purpose of conducting the disposal operation 
away from roadways located within the HFD or MSD for sandbag mitigation. If the 
explosive status of MEC cannot be determined, and blow-in-place (BIP) disposition is not 
possible, the RPM will contact the NAVWPNSTA Seal Beach ESO to respond to a possible 
Level 1 emergency response. 

Safe to move MEC may be transported and disposed of at the NAVWPNSTA Seal Beach 
Open Burn/Open Detonation (OB/OD) Site (Facility 197) by controlled detonation, in 
accordance with the procedures specified in the ESS (provided as a separate submittal). All 
MEC items will be counter-charged utilizing an explosive donor charge. The total net 
explosive weight (NEW) of stored MEC plus the NEW of commercial explosives used at the 
OB/OD Site must not exceed 25 pounds NEW. Commercial explosives will be procured 
from a licensed explosives vendor and stored in one Bureau of Alcohol, Tobacco, Firearms, 
and Explosives Type 2 portable magazine with attached Type 4 cap box. Not more than 100 
pounds NEW of C/D 1.1D, 1.4B, and 1.4S commercial explosive items are proposed for 
storage in the portable magazine and cap box. The portable magazine will be staged in the 
southwest corner of MRP Site UXO1 or other location approved by NAVWPNSTA Seal 
Beach.  

For the POLB Mitigation Pond aquatic investigation area, safe-to-move items recovered 
from the water will be brought ashore by one of the tethered craft or the support john boat 
to a designated offloading point at the shoreline. The items may be transported and 
disposed of at the Seal Beach OB/OD Site (Facility 197) by controlled detonation. 
Acceptable-to-move MEC may remain in a collection point on the tethered craft pending 
transfer to the shoreline or OB/OD Site for disposal. 
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6.1.2 Material Documented As Safe 
MDAS, certified by two independent and qualified UXO technicians to be inert and free of 
potentially explosive residues, will be maintained onsite in locked containers pending 
transfer to an authorized munitions scrap recycling contractor. In accordance with United 
States Department of Defense requirements, munitions debris will be demilitarized (if 
required) to prevent unauthorized reuse and certified in writing to be free of explosives and 
other hazardous material by both a qualified UXO Technician and an authorized Navy 
representative prior to transfer. 

6.1.3 Excavated Soil 
If soil from the intrusive investigations is determined not to be acceptable for backfill, the 
soil will be further characterized for offsite disposal. Once characterization is complete, the 
soil will be manifested and transported offsite for disposal at an appropriate permitted 
facility. 

6.1.4 Wastewater 
If wastewater is generated, it will be containerized in 55-gallon United States Department of 
Transportation (USDOT) -approved drums or temporarily stored in a plastic storage tank 
and will be characterized prior to discharge or disposal at a Navy-approved facility. 
Groundwater deemed as hazardous waste will comply with secondary containment 
regulations. 

6.1.5 Routine Investigation-Derived Wastes 
Non-soil-related wastes, which may include debris, scrap metal, personnel protective 
equipment, and other miscellaneous wastes, will be managed in accordance with the 
regulations and transported offsite for appropriate treatment, recycling, or disposal. Used 
personal protective equipment will generally be managed and disposed of as non-
hazardous waste unless generator knowledge indicates it should be managed as hazardous 
waste.  

Non-soil hazardous waste will be disposed of only at a hazardous waste disposal facility 
approved by the Navy and permitted for the disposal of the particular type of hazardous 
waste generated. Wastes disposed offsite may be sent to an RCRA Subtitle C or RCRA 
Subtitle D facility that meets the requirements of 40 Code of Federal Regulations (CFR), 
Part 300.440 (Comprehensive Environmental Response, Compensation, and Liability Act 
Off-Site Policy).  

6.2 Waste Transportation 
Hazardous wastes sent offsite for disposal or recycling will be done so in accordance with 
the USDOT Hazardous Material Transportation regulations of 49 CFR, Parts 171 through 
177, and 40 CFR, Part 262, Subpart B, and 22 California Code of Regulations (CCR), 
Section 66262, which involve packaging, placarding, labeling, and manifesting 
requirements, and with appropriate LDR certification notices per 40 CFR, Part 268, and 
22 CCR, Section 66268. Personnel having the required USDOT training will perform all 
USDOT functions. In addition, all transporter and disposal contractors will be subject to the 
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contractor qualification process. Under no circumstances will KCH personnel sign 
Hazardous Waste Manifests. 

All hazardous waste transported from the site will be accompanied by a Hazardous Waste 
Manifest. Navy personnel will be responsible for reviewing and signing all waste 
documentation, including waste profiles, manifests, and LDR notifications (manifest 
packages). Prior to signing the manifest, the designated Navy official will ensure that pre-
transport requirements of packaging, labeling, marking, and placarding are met according 
to 40 CFR, Parts 262.30 through 262.33, and 49 CFR, Parts 100 through 178. 

The Navy will receive one copy of the manifest; the remaining copies will be given to the 
transporter. The manifest will be returned to the Navy’s signatory official for the facility’s 
recordkeeping requirements. Copies of all manifests for waste generated at the site will be 
kept in a compliance file within the project files. (The Project Manager will provide the 
Navy with the generator’s copies of the manifest.) 

A, LDR form will accompany the shipment of hazardous waste to the treatment, storage, 
and disposal facility. The treatment, storage, and disposal facility will be notified prior to 
the waste being sent. The following items must accompany the notification and are included 
in one of the following facility-specific forms: 

 USEPA Hazardous Waste Generator identification number 

 Manifest number, including state disposal application number 

 Waste analysis data 

 Corresponding concentration-based or technology-based treatment standards will be 
identified if the waste is also land-disposal restricted 

RCRA recordkeeping requirements (22 CCR, Parts 66262.20 through 66262.44) will be 
adhered to, including retention of signed copies of manifests from the designated facility 
that received the waste. Additionally, biennial and exception reporting information will be 
submitted, as necessary, according to 22 CCR, Sections 66262.41 and 66261.42, and 40 CFR, 
Parts 262.41 and 262.42. Additional reporting may be required in accordance with 22 CCR, 
Section 66262.43, and 40 CFR, Part 262.43. 
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TABLE 1-1 
Key Personnel 
RI Work Plan for MRP Sites UXO1, UXO6, and AOC2, NAVWPNSTA Seal Beach, California 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Brenda Reese Navy RPM NAVFAC 
Southwest 

 Performs project management 

 Oversees the project cost and schedule 

 Provides overall direction for project 

 Provides authorization for work to be performed 

 Acts as liaison with regulatory agencies, including submittal 
of documents 

 Acts as liaison with other Navy departments 

 Oversees protocols for disposition of IDW 

Joseph 
Michalowski 
and Michael 
Green 

Navy QAOs NAVFAC 
Southwest 

 Provides governmental oversight of the project QA 
program 

 Provides quality-related directives through Navy 
Contracting Officer Representative 

 Acts as POC for matters concerning QA and the Navy’s 
laboratory QA program 

 Coordinates training on matters pertaining to generation 
and maintenance of quality of data 

 Authorizes the suspension of project execution if QA 
requirements are not adequately followed 

 Reviews QA/QC system audit reports and CAs 

Dana 
Sakamoto 

Program Manager KCH  Issues and authorizes appointment letters describing 
duties/responsibilities and delegating authority 

 Issues stand-down order when necessary 

 Monitors and controls project through audits and 
surveillance of activities 

 Interfaces directly with the Navy to maintain awareness in 
planning and scheduling 

Rick Cavil PSHM KCH  Oversees preparation of company safety programs and 
compliance 

 Reviews APP/SSHP 

 Acts as a liaison between TOM and Site Safety and Health 
Officer 

Marilyn 
Gauthier  

TOM KCH  Serves as primary POC for Navy RPM 

 Issues stand-down order when necessary 

 Establishes an overall records management system 

 Implements the approved project-specific plans 

 Evaluates project-specific procedures and plans 

 Evaluates the project schedule and budget 

Theresa Rojas Program QAM KCH  Serves as a POC for the Navy QAO 

 Reviews and approves QA plans and revisions 

 Periodically evaluates the effectiveness of the QA plans by 
conducting surveillances, audits, or management 
assessments 

 Assigns, directs, and supports the QA staff 
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TABLE 1-1 
Key Personnel 
RI Work Plan for MRP Sites UXO1, UXO6, and AOC2, NAVWPNSTA Seal Beach, California 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

 Trains, qualifies, and evaluates the personnel according to 
the QA plans 

 Reviews project-specific SAPs as required 

 Directs QA audits and prepares audit reports 

 Reviews field deviations from the Final SAP 

 Audits field and laboratory performance as required 

 Provides technical support to Project Chemist and Data 
Manager 

George 
DeMetropolis 

Project QAO 

Munitions 
Response Health 
and Safety 
Manager 

KCH  Liaison between Program QAM and Field Manager to 
maintain proper implementation of field-related SAP 
requirements 

 Performs technical systems audit of field activities or 
assigns qualified designee 

 Evaluates whether project specifications have been met 

 Perform field audit as required 

 Provides technical support to project team 

 Reviews standards, specifications, regulations and other 
sources of design guidance to develop and maintain the 
safety criteria specified in the HSP  

 Provides oversight of workers and subcontractors health 
and safety practices, reviews  

 Accepts or rejects subcontractor prequalification 
questionnaires 

 Reviews and accepts or rejects worker and subcontractor 
site-specific safety procedures before start of field 
operations  

 Serves as the primary contact to resolve complex health and 
safety matters that may arise. 

Dana Downs-
Heimes  

Technical Lead KCH  Reviews technical scope and information and materials 
about the RI/FS  

 Monitors the overall project status 

 Reviews and approves changes that occur during RI/FS 
field activities, and works with the TOM to address and 
monitor field changes  

Linda Cox UXOSO/UXOQCS KCH  Implements the SSHP; verifies that field personnel have 
required training and attend daily safety meetings 

 Is lead for identifying, communicating, and, as appropriate, 
addressing CAs for encountered hazards not initially 
addressed in the SSHP 

 Communicates and reports health and safety issues to 
PSHM  

 Implements the QC Program for MC sampling related 
activities  

 Conducts QC inspections of all field operations for 
compliance with established procedures; directs and 
approves CAs to ensure the work complies with contractual 
requirements  
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Key Personnel 
RI Work Plan for MRP Sites UXO1, UXO6, and AOC2, NAVWPNSTA Seal Beach, California 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

 Completes QC inspections and maintains project QC files  

 Communicates with the Project Management team, 
contributes to the overall success of the project, and 
ensures that suitable QC requirements are implemented 

Chris Rose Field Manager 
and SUXOS 

KCH  Directs field operations 

 Documents field activities on daily field progress reports  

 Reviews field sampling data 

 Prepares field deviations from the Final SAP 

Kyra Donnell Regulatory 
Consultant 

KCH  Reviews and approves project-specific plans 

 Reviews SOPs for field operations, ensuring compliance 
with DoD directives, as well as any relevant local, state, 
and federal statutes and codes  

Karin Kaiser  Project Chemist KCH  Participates in development of project-specific SAP 

 Implements contract requirements for analytical data 
collection 

 Implements analytical data QC procedures 

 Reviews analytical data prior to use 

 Coordinates analytical data validation 

 Reviews analytical data validation reports 

 Supports technical memorandum preparation and 
assesses whether project specifications have been met 

 Evaluates and selects qualified subcontract analytical 
laboratories and analytical data validation companies 

Bill Bergeron Sampling Team 
Manager 

KCH  Ensures all field data collection procedures are 
implemented in accordance with project-specific SAP 

 Implements and documents field data collection QC 
procedures 

 Supports follow-up sample tracking and verification 
procedures.  

Jerry Kellar Data Manager KCH  Imports sample and analytical data into a database system 

 Provides sample and analytical data for technical 
memorandum production 

 Transmits validated analytical data to the Navy via NIRIS 

Tess Rotero  MEC Support 
Subcontractor 
Project Manager 

USAE  Reports field progress to field manager  

 Directs UXO techs based on input from field manager and 
UXOSO/UXOQCS 
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TABLE 1-1 
Key Personnel 
RI Work Plan for MRP Sites UXO1, UXO6, and AOC2, NAVWPNSTA Seal Beach, California 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Cynthia Clark  Analytical 
Laboratory Project 
Manager 

APPL 
Laboratories, 
Inc. 

 Oversees analytical laboratory analyses and data reporting 
(primary laboratory) 

Pei-Geng Third-Party MC 
Data Validator 

LDC Data 
Validators  

 Oversees validation of analytical data, preparation of 
analytical data validation reports, and EDD preparation 
with validation qualifiers 
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TABLE 2-1 
Sensitive Species recorded on NAVWPNSTA Seal Beach 
RI Work Plan for MRP Sites UXO1, UXO6, and AOC2, NAVWPNSTA Seal Beach, California 

Common Name  Species Name  Status  

Plants 

Coast woolly-heads  Nemacaulis denudata var. denudata  CNPS List 2 

Coulter’s goldfields  Lasthenia glabrata ssp. coulteri  CNPS 1B  

Estuary seablite  Suaeda esteroa  CNPS List 1B  

Lewis’s evening primrose  Cammisonia lewisii  CNPS List 3  

Red sand verbena  Abronia maritima  CNPS List 4  

Salt marsh bird’s beak  Cordylanthus maritimus ssp. maritimus  FE (no recent sightings)  

Seaside calandrinia  Calandrinia maritima  CNPS List 4  

Southern tarplant  Hemizonia parryi var. australis  CNPS List 1 

Birds 

Aleutian Canada goose  Branta canadensis leucopareia  FE (delisted), FSC  

Allen’s hummingbird  Selasphorus sasin  FSC  

American white pelican  Pelecanus erythrorhynchos  CSC  

Bank swallow  Riparia  CT  

Bald eagle  Haliaeetus leucocephalus  FE (Delisted)  

Belding’s savannah sparrow  Passerculus sandwichensis beldingi  CE  

Black oystercatcher  Haematopus bachmani  FSC  

Black skimmer  Rynchops niger  FSC, CSC  

Black storm-petrel  Oceanodroma melania  CSC  

Black tern  Chlidonias niger surinamensis  FSC, CSC  

Black-vented shearwater  Puffinus opisthomelas  FSC  

Brant  Branta bernicla  CSC  

Brewer’s sparrow  Spizella breweri  FSC  

Burrowing owl  Athene cunicularia hypugea  FSC, CSC  

California brown pelican  Pelicanus occidentalis californicus  FE (delisted) CE 
(delisted), CFP  

California least tern  Sterna antillarum browni  FE, CE  

Cassin’s auklet  Ptychoramphus aleuticus  FSC, CSC  

Common loon  Gavia immer  FSC, CSC  

Costa’s hummingbird  Calypte costae  FSC  

Golden eagle  Aquila chrysaetos canadensis  CFP  

Large-billed savannah sparrow  Passerculus sandwichensis rostratus  CSC  

Lawrence’s goldfinch  Carduelis lawrencei  FSC  

Ridgway’s rail (formerly light-footed 
clapper rail)  

Rallus obsoletus levipes (formerly Rallus 
longirostris levipes)  

FE, CE  

Loggerhead shrike  Lanius ludovicianus  FSC, CSC  

Long-billed curlew  Numenius americanus  FSC, CSC  

Marbled godwit  Limosa fedoa  FSC  

Mountain plover  Charadrius montanus  FC, CSC  
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TABLE 2-1 
Sensitive Species recorded on NAVWPNSTA Seal Beach 
RI Work Plan for MRP Sites UXO1, UXO6, and AOC2, NAVWPNSTA Seal Beach, California 

Common Name  Species Name  Status  

Northern harrier  Circus cyaneus hudsonius  CSC  

Peregrine falcon  Falco peregrinus anatum  FE (delisted), FSC  

Pink-footed shearwater  Puffinus creatopus  FSC  

Redhead  Aythya americana  CSC  

Red knot  Calidris canutus  FSC  

Sage thrasher  Oreoscoptes montanus  FSC  

Short-billed dowitcher  Limnodromus griseus  FSC  

Short-eared owl  Asio flammeus  CSC  

Swainson’s hawk  Buteo swainsoni  CT  

Tricolored blackbird  Agelaius tricolor  FSC, CSC  

Vaux’s swift  Chaetura vauxi  CSC  

Western snowy plover  Charadrius alexandrinus nivosus  FT, CSC  

Whimbrel  Numenius phaeopus hudsonicus  FSC  

White-tailed kite  Elanus leucurus  FSC, CFP  

Yellow warbler  Dendroica petechia  FSC, CSC  

Reptiles 

Green sea turtle  Chelonia mydas  FT/FE  

San Diego horned lizard  Phrynosoma coronatum blainvillii  CSC  

Silvery legless lizard  Anniella pulchra  CSC  

Mammals 

San Diego black-tailed jackrabbit  Lepus californicus bennettii  CSC  

Notes: 
Table modified from the Final Integrated Natural Resources Management Plan, Naval Weapons Station Seal 
Beach, California (Tierra Data, Inc., 2014) 
Status Codes: 
CE = California Endangered  
CFP= California Fully Protected  
CNPS 1B = Rare or Endangered in California and elsewhere  
CNPS List 2= Rare or Endangered in California but not elsewhere  
CNPS List 3= Plants for which more information is needed - Review list  
CNPS List 4= Plants of limited distribution - Watch list 
CSC = California Species of Concern 
CT = California Threatened 
FC = Federal Candidate for listing  
FE = Federal Endangered  
FSC = Federal Species of Concern  
FT = Federal Threatened  
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Appendix F 
Accident Prevention Plan and Health and Safety Plan 

(To be provided in Final RI Work Plan) 
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Appendix G 
Explosives Management Plan 
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Acronyms and Abbreviations 

AOC Area of Concern 
ATF Bureau of Alcohol, Tobacco, Firearms, and Explosives 
ATFP Anti-Terrorism/Force Protection 
 
BIC Blaster-In-Charge 
 
CFR Code of Federal Regulations 
CTO Contract Task Order 
 
DoD United States Department of Defense 
 
EMP explosives management plan 
EOD explosive ordnance disposal 
ESS Explosives Safety Submission 
 
FAR Federal Acquisitions Regulations 
 
HAZMAT hazardous material 
 
IBD inhabited building distance 
ILD intraline distance 
IME Institute of Makers of Explosives 
 
KCH CH2M HILL Kleinfelder, A Joint Venture 
 
lb pound 
 
MC munitions constituents 
MEC munitions and explosives of concern 
mm millimeter 
MMRP Military Munitions Response Program  
MPPEH material potentially presenting an explosive hazard 
MR munitions response 
MRP Munitions Response Program 
 
NAVFAC Naval Facilities Engineering Command 
NAVSEA Naval Sea Systems Command 
NAVWPNSTA Naval Weapons Station 
NEW net explosive weight 
 
PETN pentaerythritol tetranitrate 
POLB Port of Long Beach 
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PQAO project quality assurance officer  
PTR public traffic route 
 
RDX cyclotrimethylene trinitramine  
RI remedial investigation 
 
SI Site Inspection 
SUXOS Senior Unexploded Ordnance Supervisor 
 
TNT trinitrotoluene 
TOM task order manager 
 
USAE  USA Environmental  
UXO unexploded ordnance 
UXOQCS unexploded ordnance quality control specialist 
UXOSO Unexploded Ordnance Safety Officer 
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1.0 Introduction 

CH2M HILL Kleinfelder, A Joint Venture (KCH), prepared a Work Plan for the Remedial 
Investigation (RI) to address munitions and explosives of concern (MEC), material 
potentially presenting an explosive hazard (MPPEH), and munitions constituents (MC) for 
Munitions Response Program (MRP) Site Unexploded Ordnance (UXO) 1, UXO6, and Area 
of Concern (AOC) 2.  

MRP Site UXO1, also referred to as the Primer/Salvage Yard and Port of Long Beach 
(POLB) Mitigation Pond, is a known MEC area located in the south-central portion of the 
installation. Unreported disposal of munitions are documented at the site, and there were 
certification errors in the classification of ordnance as inert or live during past operations 
(Malcolm Pirnie, 2008). The approximately 48-acre Primer/Salvage Yard area occupies the 
northern portion of MRP Site UXO1. From 1944 through the 1990s, the Primer/Salvage Yard 
was actively used for ordnance storage for rocket and projectile (such as 20- to 40-millimeter 
[mm]) segregation, inspection, and repackaging, as well as overhaul of bombs and 2.75-inch 
and 7.2-inch rockets. The Primer/Salvage Yard received thousands of cleaned projectile 
casings and damaged ammunition, along with non-ordnance materials such as lumber, 
batteries, wings, telemetry, circuitry, and other types of scrap. The 39-acre POLB Mitigation 
Pond is located immediately south of the Primer/Salvage Yard and makes up the southern 
portion of MRP Site UXO1. The POLB Mitigation Pond is a tidal pond constructed in 1989 
by the POLB and ranges in depth from several inches to approximately 8 feet at high tide. 
During previous detector-aided visual surveys, MPPEH was observed along the bank of the 
POLB Mitigation Pond (Chadux Tt, 2011). An area near the center of the pond was used for 
explosive ordnance disposal (EOD) and safety demonstrations. Unreported disposal of 
munitions similar to those reported at the Primer/Salvage Yard occurred at the EOD and 
safety demonstration area including live, inert, and damaged 2.75-inch rockets; 20- to 40-
mm projectiles; grenades; black and smokeless powders; primers; fuzes; and small arms 
ammunition) (NEESA, 1985). 

MRP Site UXO6, also referred to as the Westminster POLB Fill Area, is located south of 
Westminster Avenue and along the Westminster railroad spur. The approximately 180-acre 
site is estimated to be 1.75 miles long and 715 feet wide (Chadux Tt, 2011). In 1989 and 1990, 
the site was reportedly used to place approximately 3 to 5 feet of fill that had been excavated 
from the POLB Mitigation Pond, a known MEC area. During excavation operations, it was 
reported that 3-inch rounds were observed falling out of trucks, and that EOD responded to 
these incidents (Malcolm Pirnie, 2008). The potential munitions concern at the POLB 
Mitigation Pond was documented in a 1989 POLB memorandum before the pond was 
excavated (POLB, 1989). Suspected munitions at the POLB Mitigation Pond that may have 
been transported to the Westminster POLB Fill Area include the items reported to have been 
disposed at MRP Site UXO1.  

MPPEH items observed at MRP UXO6 during the Military Munitions Response Program 
(MMRP) Site Inspection (SI) included a cartridge actuated device and an artillery cartridge 
casing (Chadux Tt, 2011).  
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MRP Site AOC2, also called the Explosives Drop Test Tower, is located at the southern 
terminus of 7th Street in the Seal Beach Naval Weapons Station. The Explosives Drop Test 
Tower was used from 1955 to 1977 to perform free-fall and guided safety drop testing on 
fuzes, cartridges, experimental propellants, and other low-level explosive items. The tower 
was also used for safety testing of 1.4-cartridges that pose a minor explosion hazard 
(Malcolm Pirnie, 2008). 

During the MMRP SI (Chadux Tt, 2011), two munitions related items were identified on the 
surface of MRP Site AOC2. This included a blasting cap (MPPEH) and a 2.75-inch rocket 
motor end cap (an inert item) on the southern portion of the site. Kick-out debris was 
observed east, west, and south of the tower (Chadux Tt, 2011). 

The work plan was prepared for Naval Facilities Engineering Command (NAVFAC) 
Southwest under Contract Task Order (CTO) 0078, Contract Number N62473-09-D-2622. 
This explosives management plan (EMP) is an appendix to the work plan.  

This plan outlines the explosives management procedures KCH will use to perform the RI 
project at MRP Sites UXO1, UXO6, and AOC2 at Naval Weapons Station (NAVWPNSTA) 
Seal Beach. The procedures described herein are in accordance with Federal Acquisitions 
Regulations (FAR) 45.5 (Management of Government Property in the Possession of Contractors), 
local and state laws and regulations, Anti-Terrorism/Force Protection (ATFP) 5400.7, United 
States Department of Defense (DoD) 6055.09-Manual (DoD Ammunition and Explosives Safety 
Standards) (DDESB, 2010), and United States Department of Transportation regulations. 
Procurement, receipt, transport, storage, and use of commercial explosives will be 
conducted by USA Environmental (USAE) as the munitions response (MR) subcontractor to 
KCH. The KCH Senior Unexploded Ordnance Supervisor (SUXOS) and Unexploded 
Ordnance Safety Officer (UXOSO) will provide oversight of these activities.  

The proposed RI field activities include the following: 

 Site preparation (includes vegetation trimming or removal, as needed) 
 Location surveys and mapping 
 Digital geophysical mapping at terrestrial and aquatic areas 
 Intrusive investigations at terrestrial and aquatic locations 
 Soil, surface water, and sediment sampling 
 MPPEH management 
 MEC treatment 

Project field and reporting activities will be implemented by an integrated team specializing 
in environmental and MEC studies to complete the RI for MRP Sites UXO1, UXO6, and 
AOC2. 

 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 2-1 

2.0 Acquisition  

The MR subcontractor USAE has a current Bureau of Alcohol, Tobacco, Firearms, and 
Explosives (ATF) license to purchase and use explosives in the State of California and will 
conform to the state’s permit and license requirements. This license will be available for 
Federal, State, or local inspection.  

As needed, USAE will order a maximum quantity of not more than 100 pounds (lb) net 
explosive weight (NEW) of commercial counter charges, initiating explosives, and charges 
for disposal and demilitarization of MEC found at MRP Sites UXO1, UXO6, and AOC2, 
using just-in-time delivery procedures.  

2.1 Acquisition Source 
USAE will purchase explosives from the following licensed commercial supplier: Jet 
Research Corporation and Energy Enterprises, Inc. The USAE Blaster-In-Charge (BIC) (a 
qualified UXO Technician III) in coordination with the KCH SUXOS will be authorized to 
request and receive explosives from the commercial supplier.  

2.2 Listing of Proposed Explosives 
The types of explosives that may be used include the following: 

 Cast booster – (Hazard Classification/Compatibility Group 1.1D): trinitrotoluene (TNT) 
and pentaerythritol tetranitrate (PETN) 

 Jet Perforators – (Hazard Classification/Compatibility Group 1.4S), 19.5-gram shaped 
charge, cyclotrimethylene trinitramine (RDX) 

 Linear shaped charge – (Hazard Classification/Compatibility Group 1.1D); RDX 

 Detonating cord – (Hazard Classification/Compatibility Group 1.1D); 80 grains per foot, 
PETN 

 Blasting caps – (Hazard Classification/Compatibility Group 1.4B) electric, 12- to 15-foot 
lead, lead azide, lead styphnate, PETN 

2.3 Initial Receipt 
Shipments of explosives will be by commercial carrier from the explosives supplier. 
The explosives supplier is responsible for permits and documentation required by Federal, 
State, and local regulations. 
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2.4 Procedures for Receipt of Explosives  
Upon receipt, the type, quantity, and lot number of each explosive item will be checked 
against the manifest and recorded on the Explosives Usage Record (Attachment 1). The 
Explosives Usage Record will be prepared for each explosive item and will include the 
nomenclature, lot number, United Nations classification, and amount received. The USAE 
BIC will reconcile the delivery shipping documentation with the requested amounts 
ordered and received. The USAE BIC will not sign for or accept shipments with shortages or 
overages until the discrepancies are corrected. 

2.5 Net Explosive Weight and Hazard Division 
The NEW of delivered donor explosives will not exceed 100 lb at any given time. Donor 
explosives will be shipped based on  during the project. The hazardous fragmentation 
distance for Hazard Division 1.1 (100 lb) is 658 feet. At no time will more than 100 lb NEW 
be received in one delivery.  

 



RI WORK PLAN FOR MRP SITES UXO1, UXO6, AND AOC2 
NAVWPNSTA SEAL BEACH, CALIFORNIA 

KCH-2622-0078-0026 3-1 

3.0 Storage  

Commercial explosives used for this project will be procured from a licensed explosives 
vendor, and transported and used on the same day as received. There will be no storage of 
commercial explosives, in conformance with the Explosives Safety Submission (ESS) 
developed for MRP Sites UXO1, UXO6, and AOC2.  

A Type 2 portable magazine will be used to store MEC and MPPEH. The portable magazine 
will be located near the existing non-operational NAVWPNSTA Seal Beach keyport magazine 
area, south of MRP UXO1. The proposed location is shown on Figure C-6 of the ESS.  

The Type 4 magazine for MEC/MPPEH storage will comply with Federal and State 
regulations including: 

 Meet requirements of a portable ATF Type 2 structure 

 Comply with quantity distance requirements established in ATF Regulation ATFP 
5400.7 and DoD 6055.09-M, DoD Ammunition and Explosives Safety Standards, and 
Table 7-10 of OP 5 (NAVSEA, 2014) 

 Comply with National Fire Protection Association (NFPA) Lightning Protection 
Code 780 

 Secured using two high-security padlocks that meet ATFP 5400.7 and Section 55.208 (a) 
and enclosed by a locked chain-link fence in accordance with Section 2-2.2.2 of NAVSEA 
OP 5 (NAVSEA, 2014) and DoD 6055.09-M. The keys for the storage magazine and fence 
surrounding it will be maintained by the MR subcontractor BIC and the KCH SUXOS to 
control access to the storage facility and magazines.  

 The project SUXOS and Unexploded Ordnance Quality Control Specialist (UXOQCS) 
will perform weekly inspections to ensure the integrity of the enclosure.  

 Weekly inventories of the magazine contents by the MR subcontractor and weekly 
inspection/inventory report will be provided to the project manager.  

 The magazines will be grounded using single ground rods. The earth connection will 
provide 25 ohms or less resistance-to earth. 

 Vegetation control, maintenance, general housekeeping, and grounding tests will be 
conducted by USAE, the UXO contractor, personnel prior to use.  

 A Magazine Data Card (Attachment 2) will be updated each time MEC/MPPEH is 
added to or removed from the magazine. Additionally, weekly inventories will be 
annotated on the cards. The original Magazine Data Card will be kept in the magazine, 
and a copy will be maintained by the KCH SUXOS. 
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3.1 Physical Security of Storage Facilities 
The MEC/MPPEH storage magazine will be locked with two high-security padlocks that 
meet ATF Federal Explosives Law and Regulations (United States Department of Justice, 2012) 
and enclosed by a locked chain link fence, in accordance with DoD 6055.09-M (2008), and 
Naval Sea Systems Command (NAVSEA) OP-5, Volume 1, Revision 7, Change 12, 
“Ammunition and Explosives Safety Ashore” (NAVSEA, 2014). Magazine locks will be 
provided by the MR subcontractor. To ensure security, keys will be maintained separately 
by the USAE BIC and the KCH SUXOS each time the contents of the magazines need to be 
accessed.  

The magazine storage area will be inspected each workweek by the KCH SUXOS and 
UXOQCS to ensure the integrity of the enclosure and conformance with siting requirements 
and this EMP. The contents of the explosive magazine will be inventoried weekly by USAE, 
and a weekly inspection/ inventory report will be provided to the KCH Task Order 
Manager (TOM).  
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4.0 Transportation 

The onsite storage and transportation of demolition materials will comply with Federal and 
State regulations. Although permits are not required for the transportation of the small 
quantities of explosives to be used onsite, the most expeditious route will be used when 
transporting demolition materials.  

In accordance with the Institute of Makers of Explosives (IME) Safety Library Publication 
Document 22 (IME-22): Recommendations for the Site Transportation of Detonators in a Vehicle 
with Certain Other Explosives Materials (IME, 2007), containers will be used for transportation 
of explosives to the disposal sites. The following requirements will be followed:  

 Initiating explosives, such as blasting caps, will remain separated at all times. Blasting 
caps may be transported in the same vehicle as long as they are in a separate 
IME-22-compliant container (Title 49 Code of Federal Regulations [CFR] 173.63) and 
secured away from other items. 

 Compatibility requirements will be observed. 

 Explosive materials must be maintained under the control of the BIC who, by law in 
California, must be the person who initiates the blast. The explosives can be issued to a 
UXO Technician III, but the technician must remain under the supervision of the BIC 
during blasting operations. Only UXO Technician IIs and above may transport explosive 
materials. 

 Operators transporting Hazard Division (49 CFR 173.50) 1.1 explosives at 
NAVWPNSTA Seal Beach will have a valid driver’s license. 

 Operators transporting Hazard Division (49 CFR 173.50) 1.1 explosives on public roads 
will have a commercial driver’s license with a hazardous material (HAZMAT) 
endorsement. 

 Drivers will comply with posted speed limits but will not exceed a safe and reasonable 
speed for existing conditions.  

 Personnel will not ride in the cargo compartment with explosives or MEC. 

4.1 Explosive Transportation Vehicle Requirements 
Explosives will be transported in closed vehicles whenever possible. The load will be well 
braced and, except when in closed vehicles, covered with a fire-resistant tarpaulin or in an 
appropriate shipping container. 

 Vehicles transporting explosives or MEC will be inspected daily using a KCH Explosive 
Vehicle Inspection Form or DoD DD Form 626, and will be properly placarded in 
accordance with 49 CFR 172, Subpart F, if required. 

 The vehicle engine will not be running when loading/unloading explosives. 
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 An explosive-loaded vehicle’s wheels will be chocked when parked. 

 The beds of vehicles will have a wooden bed liner, dunnage, or sand bags to protect the 
explosives from contact with the metal bed and fittings. 

 Vehicles transporting explosives will have a first-aid kit, two 10:BC-rated fire 
extinguishers, and working communications equipment.  
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5.0 Receipt Procedures  

The USAE BIC will strictly control access to explosives. Receipts, issues, use, and inventories 
of explosives will be properly documented and verified, through physical count, by the 
USAE BIC and confirmed by the KCH UXOQCS.  

5.1 Records Management and Accountability  
Original explosive records will be forwarded to USAE for archiving in accordance with ATF 
regulations and requirements. Copies of records will be maintained onsite by the KCH 
SUXOS and will be available for inspection by authorized agencies. Copies of records and 
accountability documentation will be provided to the KCH TOM. A respective lot number 
will track explosive items until the item is expended.  

5.2 Authorized Individuals  
KCH will ensure USAE provides explosives distributors with documentation of individuals 
authorized to request and receive explosives. The only individual authorized to receive and 
issue explosives is the USAE BIC. The KCH SUXOS may observe receipt and document 
procedures to ensure compliance with the appropriate regulations.  

5.3 Certification  
The USAE BIC and UXO Technician III performing demolition will sign and date the 
Explosives Usage Record certifying that the explosives were used for their intended 
purpose. 

5.4 Procedures for Reconciling Receipt Documents  
The USAE BIC will reconcile the delivery shipping documentation with the requested 
amounts ordered and received. Shortages or overages will be reported by the USAE BIC to 
the KCH TOM, who will contact the explosives distributor and reconcile differences. In 
addition, the KCH TOM will notify the NAVFAC remedial project manager.  

5.5 Inventory Procedures  
Explosives will not be stored; therefore, there is no need for inventory procedures. 
Commercial explosive items will be expended during each MEC/MPPEH 
disposal/demilitarization event.  
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5.6 Physical Inventory Procedures  
The USAE BIC will strictly control access to explosives. Receipt of explosives will be 
properly documented and verified, through physical count, by the USAE BIC and 
confirmed by the KCH SUXOS or an approved designee.  

The KCH SUXOS will review requests for explosives from the operating site, and only 
sufficient explosives for each day’s operations will be ordered from the vendor. Issues of 
explosives will be recorded on an Explosives Usage Record (Attachment 1), and annotated 
in the daily journal. This procedure will ensure that the explosives are accounted for while 
they are in the possession of individual users. The end-user of explosives shall certify on the 
Explosives Usage Record (Attachment 1) that the explosives were used for their intended 
purpose. Entries made on the Explosives Usage Records will be verified through physical 
count by the USAE BIC and verified by the KCH UXOQCS. 

 At the end of each disposal operation, the USAE BIC will reconcile the entries on each 
Explosives Usage Record and will turn those records over to the KCH SUXOS. 

 The record of ordnance items destroyed with the explosives consumed will be kept in 
the KCH SUXOS’ daily journal. 

 Entries made on the Explosives Usage Records will be verified through physical count 
by the USAE BIC when receiving and consuming the explosives, and the KCH UXOQCS 
will verify the record. 

 Copies of the Explosives Usage Records will be provided to the KCH TOM weekly. 

5.7 Procedures for Reconciling Inventory Discrepancies  
The USAE BIC will be responsible for performing an inventory of the explosives received by 
the vendor and subsequently used during ordnance disposal operations. If there is a 
discrepancy between the initial inventory and the explosives used for disposal operations, 
then the Explosives Usage Record (Attachment 1) will be reviewed to determine whether 
the inventory records are current. If the records review does not reconcile the discrepancy, 
then it will be reported to the KCH TOM and MR project quality assurance officer (PQAO) 
for investigation. 

5.8 Reporting Loss or Theft of Explosive Materials  
If it is confirmed that ordnance or explosives are missing, then the KCH TOM will contact 
NAVFAC immediately by telephone and in writing within 24 hours. The KCH MR PQAO 
will notify ATF and immediately begin an investigation. Local authorities and 
NAVWPNSTA Seal Beach Security will also be notified, and a written report will be issued 
within 24 hours. 
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5.9 Procedures for Return to Storage of Explosives 
Not Expended  

No storage of commercial donor explosives will occur at NAVWPNSTA Seal Beach. 
Explosives will be delivered to the project BIC on an as-needed basis, using just-in-time 
delivery procedures. Explosive materials will be expended during disposal/demilitarization 
of MEC/MPPEH.  
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6.0 Disposal of Remaining Explosives  

The ATF requires an accounting of explosives purchased and used. Explosives will be 
delivered to the project BIC on an as-needed basis, using just-in-time delivery procedures. 
Explosive materials will be expended during disposal/demilitarization of MEC/MPPEH. 
There will be no remaining explosives for disposal.  
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Explosives Usage Record 
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MAGAZINE DATA CARD 

 
Commercial Explosive Materials Inventory – Record (DDESB 6055.9-STD, C14.3.2.1.1) 

 

DATE 
OFFICIAL 
(NAME) 

TYPE 
(Standard 

Nomenclature) 

LOT 
NO. 

FSC NSN DoDAC GAIN LOCATION LOSS BALANCE DISPOSITION 
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DATE 
OFFICIAL 
(NAME) 

TYPE      
(Standard 

Nomenclature) 

LOT 
NO. 

FSC NSN DoDAC GAIN LOCATION LOSS BALANCE DISPOSITION 

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

FSC – Federal Supply Class      
      

NSN – National Stock Number 
DoDAC – DoD Ammunition Code 
LOCATION – Magazine Storage Location (Magazine #F-561 or #F-562) 
DISPOSITION – Storage, Inventory/Inspection or Disposal 

 
 
 
 

    
Senior UXO Supervisor/Organization Date 
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Attachment 2 
Magazine Data Card for MEC/MPPEH 
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Explosives Usage Record 
Contract Number:   

 

Team Number: 
 

Date  Project Name: 

Team Leader: 
 

Work Area/Grid ID:  
 

 

Explosives Issued  Team Leader Signature: 
 

Item  Quantity  Lot Number  Checker’s Initials 

 
 

     

 
 

     

 
 

     

 
 

     

 

Explosives Expended  Team Leader Signature: 
 

Item  Quantity  Lot Number  Checker’s Initials 

 
 

     

 
 

     

 
 

     

 
 

     

 

Explosives Returned  UXOQCS Signature: 
 

Item  Quantity  Lot Number  Checker’s Initials 
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