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EXECUTIVE SUMMARY 

Interim Removal Action Report 
Februm·y 2006 

This Inte1im Removal Action Report (IR.AR) describes the approach, and documents the successful 

completion and final status of the interim soil removal action conducted at Landfill 4/Demolition Area 1 (the 

Site) located on the Camp Bonneville Military Reservation (Camp Bonneville) near Vancouver, Washington. 

The action was documented in the Time Critical Removal Action (TCRA) Action Memorandum (Department 

of Army 2005) for the site (initial draft dated September 2, 2004) after it was determined that the action was 

appropriate to protect the public and the environment based on the criteria described in the National Oil and 

Hazardous Substances Pollution Contingency Plan (NCP) as codified in 40 CPR, §300.415(b)(2). 

This interim removal action (IRA) represents the first of two phases of cleanup to be performed at CBL4 

by the U.S. Army. The first phase included removal and disposal of open burn/open detonation ordnance 

and landfill materials, and associated contaminated soils. The second phase of the cleanup, if deemed 

necessary, will address groundwater contamination at CBL4. Tetra Tech, Inc. was contracted to perform 

the first phase of the cleanup under Contract No. DAADl l-03-F-0102 with the Depattment of the Army, 

Atlanta Field Office. The IRA for remediation of contamination at CBL4, involved excavation and 

disposal of the landfill material and associated soils contaminated above Washington State Model Toxics 

Control Act (MTCA) Method B cleanup levels for protection of groundwater for explosives, propellants, 

volatile organic compounds, and metals. 

Remedial activities at CBL4 were completed under the Comprehensive Environmental Response, 

Compensation, and Liability Act; National Oil and Hazardous Substances Pollution Contingency Plan; and 

Washington State MTCA. In addition, the remediation complied with all associated applicable or relevant 

and appropriate requirements (ARARs) established by the State of Washington and local agencies. The goal 

of the IRA was to obtain all necessary regulatory approvals from relevant local, state, and Federal authorities. 

The Washington State Department of Ecology (WDOE) indicated on December 20, 2004 that excavation 

was complete, and that after final status samples were collected from the bottom of the excavation to 

determine the concentration of perchlorate at the top of the groundwater table, the excavat_ion could be 

backfilled. This IRAR validates and documents that unexploded ordnance (UXO) clearance, UXO 

disposal demilitarization, landfill excavation (i .e., removal of debris and impacted soil), and disposal of 

all excavated material were completed in accordance with appropriate work planning documents, and all 

associated ARARs established by the State of Washington and local agencies. Deviations from work 

planning documents are also documented in this report to show where they occurred, rationale for the 

change (e.g., addition of trenching to increase the probability of finding additional . burial areas, etc.), and 

the concurrence by WDOE and the Army. In addition, this report contains analytical results of samples 

collected to guide the excavation, as well as confirmatory samples that were collected after the IRA to 

document that risk-based cleanup levels had been achieved in the landfill soil. 

This IRAR presents sufficient data to verify and document that cleanup levels (i.e., applicable points 

of compliance) for each contaminant of potential concern, as specified in the Co1Tective Action 

Woik Plan (Tetra Tech, Inc. 2004a) and the Action Memorandum for this action, were reached. 
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1. INTRODUCTION 

Interim Removal Action Report 
February 2006 

This Interim Removal Action Report (IRAR) describes the approach used for environmental remedial 

action at Landfill 4/Demolition Area 1 (CBL4) located on the Camp Bonneville Military Reservation 

(Camp Bonneville) near Vancouver, Washington (Figure 1-1). The U.S. Army (Army) completed the 

actions described herein in order to remove and dispose of munitions and explosives of concern (MEC) as 

necessary to supp01t the environmental remediation of CBL4 in order to be protective of groundwater in 

the area. This IRAR documents the work performed during the first of two phases of cleanup to be 

performed at CBL4 by the Army. The first phase of site remediation, as documented in the Action 

Memorandum for the Request for a Time Critical Removal Action at Camp Bonneville (initial draft dated 

September 02, 2004) and the subject of this IRAR, was an interim removal action (IRA) that included: 1) 

removal and disposal of open burn/open detonation (OB/OD) ordnance; and 2) removal of landfill debris 

and associated contanlinated soils which exceeded the • site-specific interim remediation guidelines 

developed for this action to meet the regulatory requirements to gain a declaration of "no further action" 

for the landfill debris/soils and support the early transfer of the prope1ty to Clark County. Therefore, the 

final goal of the remediation was to obtain all necessary regulatory approvals and concurrences from 

relevant local, state, and federal authorities that the action was complete. The second phase of site 

cleanup, if deemed necessary, will address groundwater contamination at CBL4. Tetra Tech, Inc. was 

contracted to perform the first phase of the remediation under Contract No. DAAD 11-03-F-0102 with the 

Department of the Army, Atlanta Field Office. 

This IRAR validates and documents that the unexploded ordnance (UXO) clearance, UXO disposal, 

landfill excavation (i .e., removal of debris and impacted soil), and the disposal of all excavated material 

were done in accordance to all of the appropriate planning documents generated for this action. 

Deviations from the work directing documents are also documented in this report to show where the 

deviation occurred and the rationale for the change (e.g., required due to site conditions, regulator 

oversight, etc.) and concurrence by the applicable stakeholders. 

The focus of this IRAR, therefore, is on specific activities which were unde1taken at CBL4 to meet 

regulatory requirements to obtain a "no further action" declaration for landfill debris and soils (to 

ultimately support the early transfer of the prope1ty to Clark County). The cleanup of impacted 

groundwater was not part of the remedial action or this IRAR. 

Remedial activities at CBL4 Site were completed under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA); National Oil and Hazardous _ Substances Pollution 

Contingency Plan (NCP); and Washington State Model Toxics Control Act (MTCA). In addition, the 

remediation complied with all associated applicable or relevant and appropriate requirements (ARARs) 

established by the State of Washington and local agencies and documented in work directing documents 

generated for this action. The goal of the remediation was to obtain all necessary regulatory approvals 

from relevant local, state, and federal authorities that "no further action" was necessary to address the 

debris and contaminated soils at CBL4. 
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1.1 ORGANIZATION OF THE INTERIM REMOVAL ACTION REPORT 

The general purpose of this IRAR is to: 

• Describe the IRA; 

• Present sufficient data to verify that cleanup levels and points of compliance for each contaminant of 

potential concern were reached; and 

• Provide the post-interim action status of CBL4. 

Major components of the IRAR are: 

• Mobilization and Site Preparation; 

• UXO Investigation and Removal [including clearing MEC and munitions components (MC) from the 

upper debris/soil portion of CBL4 prior to excavation of the landfill debris and soils]; 

• Remediation Activities (excavation and removal of remaining landfill debris and soils contaminated 

above the cleanup criteria); 

• Wastes Activities; and 

• Site Restoration and Demobilization Activities. 

1.2 BACKGROUND 

Camp Bonneville was established m 1909 as a drill field and rifle range for Vancouver Barracks. 

The 3,020 acres upon which Camp Bonneville was established was purchased by the federal government 

in 1919 (Figure 1-2). In addition, the Army leased 840 acres of adjacent property, in two separate parcels, 

from the State of Washington in 1955. Of these 840 acres, 20 acres were returned to the State of 

Washington in 1957. The Army used Camp Bonneville for live fire of small arms, assault weapons, 

artillery, and field and air defense artillery between 1910 and 1995. In 1996, all military training units 

ceased operations at the camp. 

Historic activities at Camp Bonneville have included the disposal of unserviceable ammunition and training. 

In addition, the site has been used by a number of groups and agencies, including the Portland Air National 

Guard, local fire depaitments, and law enforcement for training and disposal operations. Camp Bonneville is 

a sub-installation of Vancouver Baffacks, which is a sub-installation of Fort Lewis, Washington. 

Camp Bonneville was selected for transfer and reuse by the U.S. Government in 1995 under the Base 

Realignment and Closure authorization. Since that time, the community has been evaluating ways to 

transform the surplus military property and facilities into an area that can be used by the general public. 

The Camp Bonneville Draft Reuse Plan (September 1998) outlines the potential options for the property. 

Camp Bonneville, Washington 1-5 
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1.3 SITE DESCRIPTION 

Final Interim Removal Action Report 
February 2006 

CBL4 is located in the northern part of the Camp Bonneville Military Reservation approximately one mile 

northeast of the Cantonment Area. Figure 1-2 presents the location of the site within the Camp boundary. 

The Army proposes to use risk-based cleanup to close CBL4 and ultimately transfer the property to Clark 

County. The landfill reportedly received building demolition debris during the mid-l 960s and later was used 

as an OB/OD area. The OB/OD area is, therefore, underlain by the old landfill. 

In early 2003, an Expanded Site Investigation was conducted to evaluate potential impacts to groundwater 

resulting from the historical landfill and OB/OD activities at CBL4. It was determined that CBL4 was 

likely contributing to the contamination of the underlying groundwater with the potential of impacting the 

nearby Lacamas Creek. 

The area of CBL4 has initially reported to be 120 feet (ft) x 200 ft, and based on available information, 

the depth of landfilled material appeared to extend beyond 11 ft belbw ground surface (bgs). The Army 

indicated that all UXO activities at CBL4 were limited to the upper portion of the landfill. Shallow soils 

at CBL4 were comprised primarily of silts and clays. Based on available data, the average depth to 

groundwater at CBL4 is 15 to 19 ft bgs, depending on seasonal fluctuations. Groundwater flow direction 

at CBL4 appeared to follow the surface topography and generally flowed from east to west toward the 

North Fork of Lacamas Creek. The fine-grained nature of the soils at CBL4 results in low hydraulic 

conductivities. 

Available historical munitions data was reviewed, along with anecdotal information from past and present 

employees at Camp Bonneville, to assess the most probable munitions (MPM) for the site. The MPM for 

a site is the round with the greatest fragmentation distance that can reasonably be expected to exist in any 

particular MEC area. Based on the widespread use of large artillery projectiles on the ranges at Camp 

Bonneville and the discovery of a 155 mjllimeter (mm) projectile at CBL4, the 155 mm projectile was 

selected as the MPM for the majority of the site work. Two of the tasks outlined in this IRAR (tiered soil 

removal and soil screening) involved soils that had already been subjected to rigorous MEC removal 

procedures. For these two tasks, the MPM was identified as a 20 mm projectile. 

The historical data available suggested that Chemical Warfare Materiel (CWM) was not present at CBL4; 

however, records indicate that Chemical Agent Identification Sets (CAIS) were utilized at Camp 

Bonneville and were disposed of at CBL4. Suspect CWM procedures outlined in Section 2.3.6 were used 

during excavation of the landfill. 

1.4 INTERIM REMOVAL ACTION OBJECTIVES 

A primary goal of the action was the removal of residual contamination in soils in order to be protective 

of groundwater. The secondary objective of the IRA was the removal and disposal of OB/OD ordnance 

and landfill materials and associated contaminated soils to meet regulatory requirements to gain a 

declaration of "no further action" for the landfill debris/soils to ultimately support the early transfer of the 
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property to Clark County. Therefore, the ultimate goal of the remediation was to obtain all necessary 

regulatory approvals and conctmences from relevant local, state, and federal authorities that the action 

was complete. 

1.5 INTERIM REMOVAL ACTION GUIDELINES 

Remedial action guidelines for the IRA were established and documented in the Corrective Action Work 

Plan (CA WP) (Tetra Tech, Inc . 2004a). The concentration-based remedial action guidelines for soil set 

fo1th in the CA WP were developed in accordance with the MTCA Cleanup Regulation (WAC Chapter 

173-340) for the protection of groundwater. Per this method, cleanup levels were established at the 

concentration at which the site-specific contaminants would no longer pose an unacceptable risk to human 

health or the environment. Points of compliance, which designate the location at CBL4 where cleanup 

levels must be met, were also developed and documented in the CA WP. The MTCA regulation provides 

three options for establishing cleanup levels, Methods A, B, and C. 

The goal of the IRA was to remove groundwater contaminant sources by excavation. Based on the likely 

operational history of CBL4, the anticipated contaminant sources were most probably associated with 

landfill operation and disposal practices and ordnance demolition. Because normal landfill construction 

typically does not result in excavation below the water table (and it is unlikely that landfill debris was 

placed below the water table), it was anticipated that contaminated soil did not extend into the saturated 

zone. Likewise, since demolition activities occuffed after landfill operations ceased and typical 

demolition activities were unlikely to have included excavation through landfill debris to the water table 

to destroy munitions, planning assumptions for the remedial action were developed to anticipate the 

excavation to remove the sources within the landfill would most likely terminate once native soil was 

encountered in the floor of the excavation. 

Compliance with IRA guidelines was verified by collecting and analyzing confirmatory samples (taken 

on a maximum 20-ft grid spacing with biased samples collected from locations determined by site 

conditions). Identified areas of soil contamination were excavated to native soil prior to the collection of 

confirmatory samples. 

Prior to beginning excavation activities, the Army received regulator approval to excavate all of the 

landfilled material present on site vertically to an estimated average depth of 15 ft or to groundwater. A 

"no further action" vertical point of compliance for soil contamination was therefore established at CBL4 

at the point where MTCA Method B limits for soil were met. Where soil contamination extended into the 

saturated zone, the results of the confirmatory sampling were to be discussed wi!h WDOE to identify a 

path forward, and obtain concurrence with the regulators, for further remedial action. No remediation of 

groundwater was to be included in this cleanup effort. The lateral, "no further action" point of 

compliance for soil contamination at CBL4 was therefore established at the point where MTCA 

Method B limits for soil were met. 

Camp Bonneville , Washington 1-10 
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Table 1-1 presents MTCA Method B soil cleanup levels for the selected indicator hazardous substances 

which were established using the MTCA Method B. This table also includes a comparison to the 

U.S. Environmental Protection Agency (USEPA) Region 9 preliminary remediation goals (PRGs). These 

values were used for comparison to intermediate (i.e., excavation guiding) and confirmatory sampling 

results and to determine when the interim remediation goal (i.e., comparison to the MTCA 

concentrations) was achieved. All intermediate sample results are discussed in Section 2.4 (and included 

in Appendix C, Table C- 1) and all confirmatory sample results are discussed in Section 5 and included in 

Appendix C (Tables C-2 through C-5) of this report. 

Confirmatory soil sampling results were a veragecl by discrete area and compared to MTCA Method B 

Soil Cleanup Level concentrations [milligrams per kilogram (mg/kg)] in order to determine the IRA 

guidelines and objectives were achieved. 

Table 1-1 Interim Removal Action Cleanup Criteria for Soil 

Selected Indicator 
Site Cleanup Criteria USEPA Region 9 PRG b 

derived from MTCA Method B Hazardous Substances 
Soil Cleanup Level" (mg/kg) 

(mg/kg) 

Ex:elosives and Pro:eellants 

2,4-dinitrotoluene 0.5 120 

Perchlorate Ion 0.5 7.8 

HMX 3.2 3,100 

RDX 0.5 4.4 

Volatile Organic Compounds (VOCs) 

Benzene 0.05 0.6 

Dichlorodifuoromethane 6.4 94 

1, 1-dichloroethene 0.003 120 

1, I, I-trichloroethane 1.584 1,200 

Tetrachloroethene 0.053 1.5 

Metals 

Arsenic 6.0 22 

Barium 450 5.400 

Chromium III 576 100,000 

Chromium VI 27 30 

Copper 267 3,100 

Iron 36,100 23,000 

Lead 17 400 

Zinc 96 23,000 

Notes: a - WDOE Model Toxics Control Act Cleanup Regulation, Washington Adrn.inistrative Code Chapter 173-340, 
Method B Cleanup levels deri ved using \,\/DOE' s MTCASGL IO workbook for the protection of groundwater. 

b - From USEPA Region 9 website : http://www.epa.gov/region09/waste/sfund/prg/files/02table.pdf. 
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1.6 INTERIM REMOVAL ACTION APPROACH 
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The approach for the interim removal action at CBL4, specified in the Action Memorandum, was 

excavation and disposal of the landfilled material and associated soil contaminated above MTCA Method 

B cleanup levels for the selected indicator substances. 

Because topography limited the available working area around the former landfill, s011ing, stockpiling, 

and profiling of the excavated materials from CBL4 prior to transportation/disposal took place a short 

distance away from the landfill. A relatively flat clearing, located adjacent to the Camp Bonneville 

cantonment area, was used for these activities. The layout of the Staging/Stockpile Area is presented in 

Figure 1-3. Prior to the excavation of the former landfill, both site preparation and ordnance-related 

suppo1i activities were required. The following sections provide a general summary of the activities 

associated with the IRA. 
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2. INTERIM REMOVAL ACTION SUMMARY 

The IRA, performed as part of the first phase of the action, was performed in accordance with the 

Corrective Action Work Plan for the Interim Cleanup Action, Landfill 4/Demolition Area 1, Camp 

Bonneville Military Reservation, Washington (Tetra Tech, Inc . 2004a). The CA WP describes the 

approach and procedures for the environmental remedial action at the site. The CA WP focuses on the 

tasks included in the first phase of site restoration unde1taken to meet the regulatory requirements to gain 

a "no further action" declaration for the landfill debris/soils to ultimately support the early transfer of the 

property to Clark County. Since cleanup of impacted groundwater is not part of this IRA, and will be 

performed under a separate program and contract if deemed necessary, the CA WP did not include 

direction and guidance for the groundwater remediation phase. The CA WP underwent a public review 

and was presented to, and concurred with by, the Restoration Advisory Board (RAB). 

In order to meet the objectives of the IRA as documented in the Action Memorandum, the CA WP 

provided direction and guidance for each of the activities required to pe1form: l) Ordnance Support 

Activities; and 2) Soil Removal. These activities include the following: Mobilization; Site Preparation; 

Cleanup Activities; Landfill Excavation; and Site Restoration. 

2.1 INTERIM REMOVAL ACTION WORKING DOCUMENTS 

In addition to the CA WP, a Sampling and Analysis Plan (SAP) (Tetra Tech, Inc. ~004b) was developed to 

describe the sample collection, handling, and analysis procedures that were implemented during this 

project. The SAP, in conjunction with the Quality Assurance Project Plan (QAPP) (Tetra Tech, Inc. 

2004c), which includes the Data Management Plan, addressed sampling and analysis, data quality, data 

management, and reporting requirements. 

In addition, a Health and Safety Plan (HASP) (Tetra Tech, Inc. 2004d) was developed to establish and 

document the policies and procedures to protect Tetra Tech personnel, subcontract personnel, and site 

visitors from the potential hazards posed by IRA activities planned at CBL4. The HASP provided 

measures to minimize potential exposure to hazardous substances, accidents, and physical injuries that 

could have potentially occurred during daily activities on site and during adverse conditions. It also 

provided contingencies for emergency situations. 

This action also necessitated the development and approval of an explosives safety submission. The 

Explosives Safety Submission, MEC Support Services for Interim Action Soil Removal, Landfill 4 / 

Demolition Area 1, Camp Bonneville, Washington (Tetra Tech, Inc. 2004e) was completed prior to the 

IRA in order to obtain U.S. Department of Defense (DoD) Explosives Safety Board approval for MEC 

operations to suppmt the IRA of the contaminated soil at the site. 
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Final Interim Removal Action Report 
February 2006 

Tetra Tech coordinated mobilization to CBL4 very closely with all site personnel and Army staff assigned 

to the project to ensure that all equipment, supplies, and other resources needed to support ordnance and 

removal activities were delivered, staged, and present on site at the appropriate time. Tetra Tech also 

scheduled arrival of the work force to allow immediate and efficient productivity. All Tetra Tech and 

subcontractor personnel that were mobilized to CBL4 for ordnance operations and remediation activities 

had completed U.S. Occupational Safety & Health Administration (OSHA) Hazardous Waste Operations 

and Emergency Response (HAZWOPER) training and been determined to meet the medical surveillance 

requirements, as specified in the HASP, prior to their atTival on site. 

Mobilization and site preparation began at the site the week of May 3, 2004. Technicians preformed 

UXO surface clearance and cleared and grubbed along the roadway, turnout, and magazine area at the 

landfill during the first week to facilitate completion of the site set up. Local emergency responders 

(i.e., the Clark County Fire Department) were contacted to conduct a site walk over to familiarize 

themselves with the site in case of an emergency. 

2.2.1 Personnel Training Requirements 

All Tetra Tech employees and subcontractors conducting MEC-related activities on this project were 

expected to maintain vigilance at all times to ensure that the work was conducted in a safe and efficient 

manner. They were also required to follow Tetra Tech' s general safe work rules, as well as site-specific 

provisions as discussed in the HASP (Tetra Tech, Inc. 2004d). 

Tetra Tech personnel were assigned specific project roles and responsibilities to ensure that lines of 

authority, efficient communications, and well-defined work requirements and responsibilities were 

maintained throughout the project. The necessary qualifications for each key position, as well as site 

personnel are described in detail in the CA WP and the HASP. During the first week on site, employees 

received site-specific training, CA WP and HASP training, site indoctrination, work plan Standard 

Operating Procedure (SOP) training, Explosive Submittal training, demolition SOP training, demolition 

kit training, and Vallon metal locator training. All training was documented by using site sign-in sheets 

which were retained in the project files. 

Although the UXO cleanup action and initial clearance were conducted as the first phase of the action and 

prior to the stalt of the hazardous waste/landfill cleanup action, the potential to encounter UXO existed 

throughout the entire project. Because of this, all site operations personnel were trained at an awareness 

level in UXO safety. This training was conducted by a member of the Tetra Tech UXO removal team and 

included information necessary to recognize possible UXO and the proper safety procedures to follow, if 

UXO was encountered. The training also included guidance for contingency plans if UXO was 

encountered in the removal phase of the cleanup action, to include instruction for halting operations and 

contacting the Tetra Tech UXO removal team to be recalled to evaluate and determine the most 

appropriate means to remove the UXO and clear the site. 
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Three work areas were required to provide sufficient space for ancillary activities such as equipment and 

materials storage, stockpiling of excavated soil, soil screening to remove MEC/MC, and equipment 

decontamination. The first area of approximately 2 acres was used for screening, sorting, stockpiling, and 

profiling of the materials excavated from the former landfill. The second area of approximately one acre 

was used for equipment staging and decontamination. The last area, also approximately one acre, was 

used for stockpiling backfill and other constmction material. All of the areas were surveyed and enclosed 

with silt fencing. 

Due to space limitations at CBL4, all sorting, stockpiling, and profiling of the excavated landfill material 

(performed prior to transportation and disposal off site) were conducted a short distance away from the 

Landfill (Figure 1-3 ). An area adjacent to Camp Bonneville cantonment area (located approximately 

one-half to three-fourths mile south of CBL4 on the south side of Lacarnas Creek) was designated for use 

as the stockpile and lay-down area. The stockpile area (approximately 2 acres) was graded and a bermed 

constructed at one end to control surface water runoff and leachate from excavated material during site 

operations. The bermed stockpile area was covered with a 20-mil thick liner to catch and hold any 

incidental water escaping from the excavated landfill material and to collect any precipitation that came in 

contact with the excavated material. The liner was protected from damage (from equipment traversing it) 

with 3 to 6 inches of compacted common fill. This fill material was treated as stockpiled soil and 

ultimately used for backfill of the excavation after confirmatory sample results indicated that the "end 

point" of the remediation had been achieved. 

The stockpile itself was covered with plastic to protect it from rain and erosion during constrnction and 

the conduct of the removal action. All surface water and leachate collected within the berm was removed 

and temporarily stored in a Baker-type tank at the site. Samples collected from the tank were collected 

and analyzed at the conclusion of the field-work. The only analyte detected above the detection limit in 

the tank sample was perchlorate which was detected at a concentration of 14.8 µg/L (0.0148 mg/L). The 

stored water was subsequently disposed in accordance with all applicable requirements. 

In addition to the stockpile area, a one-acre equipment and materials lay-down area was cleared and 

graded. The lay-down area also included an equipment decontamination pad. The decontamination pad 

was lined with plastic and bermed to collect all decontamination-related liquid and solid waste. All liquid 

waste generated during decontamination was pumped to the same on-site, Baker-type tank for disposed in 

accordance with all applicable requirements. All solid waste was profiled and disposed of off site. Solid 

waste profile data is included in Appendix B. 

Because of the long history of ordnance use at Camp Bonneville, site preparation tasks also included 

MEC/MC avoidance training and removal prior to soil removal activities in order to protect construction 

workers performing intrusive tasks. Avoidance operations began with UXO technicians performing 

vegetation removal and an initial Slllface sweep of each planned work area to identify and remove 

MEC/MC. A White brand electromagnetic metal detector and a Schonstedt gradiometer (ferrous metal 
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detector) were used to aid in the location of potential MEC/MC. The boundaries of each swept area were 

marked with pin flags and non-UXO personnel were briefed on MEC safety requirements specific to each 

area, including the requirement to remain within the flagged boundaries when performing intrusive 

activities. As site preparation work was conducted in each work area, a UXO technician monitored all 

intrusive activities to identify MEC/MC that might be unearthed. 

MEC avoidance was pe1formed in accordance with the approved CA WP and field change requests 

(FCRs) were generated to document any deviation from the approved methodology. 

The road accessing CBL4 was not originally designed or constructed to handle the volume or type of 

traffic required for the execution of the proposed IRA. Therefore, the roadway that accessed CBL4 and 

the bridge that crossed Lacamas Creek required improvement, including application of 3 inches of base 

material (i.e., crushed stone) on the road from the soil screening plant area to the landfill. This activity 

involved grading, widening, and general improvement of the roadway and stream crossing at the site to 

support the extensive truck traffic. A steel traffic plate was also placed on the bridge crossing Lacamas 

Creek for added protection and to minimize the probability of bridge damage or failure. 

A buffer was established around CBL4 for equipment to maneuver, and an additional small working 

adjacent area was established to load and maneuver trucks. This area also housed an approved explosive 

storage magazine (constructed for this action) and accumulation areas for MC and metal debris (MD) 

removed from the landfill. Both the buff er around CBL4 and the adjacent working area were cleared of 

vegetation. The working area adjacent to CBL4 was also improved to facilitate site activities. Because of 

its proximity to the landfill, preparation of the adjacent working area also required inclusion of surface 

clearance and MEC/MC avoidance to protect constrnction workers performing intrusive tasks associated 

with site preparation (e.g., earthwork.). 

2.2.3 Staging and Storage of Equipment and Supplies 

Site setup and staging activities consisted of setting up a site office trailer and receiving and storing 

containers to be used for waste transport on site at the lay-down area and at CBL4. In addition, Camp 

Bonneville took delivery of 3,791 tons of one and one-fourth inch crushed stone base. This material was 

staged at CBL4 to be used in the construction of the foundation for the magazine and upgrading of the site 

roadways. Camp Bonneville also took delivery of the Ultra Block Ecology Blocks® for construction of 

the magazine and the liner material to be used during the screening plant operation. Lastly, Camp 

Bonneville took delivery of the screening plant. 

2.2.4 Regulatory Compliance 

Tetra Tech evaluated the environmental conditions of the site in compliance with the WDOE MTCA Cleanup 

Regulation (WAC chapter 173-340). Indicator hazardous substances, applicable MTCA cleanup levels, 

points of compliance, and ARARs are defined and described in the approp1iate sections of the CA WP. 
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Contaminants known to be present at CBL4 (CKPS) were identified based upon results presented in the 

Landfill 4 Site Investigation Report (Shannon and Wilson 1999), and the Expanded Site Inspection 

Report (URS Greiner Woodward Clyde 2003). Given that contaminants detected in groundwater 

underlying CBL4 likely originated from either the materials buried in the landfill or the surface and 

near-surface ordnance detonation activities conducted at CBL4, the indicator hazardous substances 

selected for soil included substances that had been detected in both soil and groundwater. The selection 

was based upon the magnitude of results obtained during past investigations and the toxicity and 

persistence of the compounds under consideration. The CKPS for soil and groundwater and the selected 

indicator hazardous substances are presented in Sections 3.1. l and 3.1.2 of the CA WP, respectively. 

During the IRA, analytical results of the indicator hazardous substances and other chemicals of potential 

concern (COPCs) were compared to MTCA soil cleanup criteria to determine when the cleanup action 

had reached compliance with MTCA cleanup criteria and considered complete. 

2.2.5 Erosion Control 

Surface water at CBL4 was controlled with upstream trenches and sand bags around the perimeter. The 

creek was protected from siltation from the excavation with a combination of silt fences and catch basins. 

After backfill was completed, the site was stabilized with erosion mats and revegetated with native or 

grass-type species. 

2.3 UXO ACTIVITIES 

This section describes ordnance activities performed at Camp Bonneville in support of the IRA soil 

removal at CBL4. Ordnance support for the project consisted of several inten-elated tasks designed to 

ensure the safety of construction workers and other site personnel involved in the excavation of the 

landfill. Specifically, the actions included: 

• Setup and training for MEC operations; 

• MEC avoidance during site-preparation activities; 

• Initial MEC/MC surface clearance at the landfill; 

• "Mag and dig" MEC/MC removal alternating with tiered soil removal in the upper soil horizons at the 

landfill; 

• Intrusive investigation (identification and removal of metallic anomalies) of the lower soil horizons at 

the landfill; 

• MEC/MC avoidance during general excavation of deep landfill soils; 

• Screening of soil excavated during "mag and dig" operations to remove residual MEC/MC; 

• Disposal/Demilitarization of MEC/MC and disposal of metal scrap; and 

• -Auxiliary functions including safety and quality oversight and community relations support. 
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The ordnance-related support actions performed throughout the course of the IRA soil removal are 

described in more detail in the following sections. 

2.3.1 Setup and Training 

Setup for the IRA at CBL4 included several special provisions and tasks to ensure the safe, efficient 

execution of MEC activities required for the project. During preparation of the work plans, all emergency 

service providers for CBL4 were contacted to inform them of the impending ordnance work and to 

discuss any special requirements necessary to ensure efficient, effective emergency response in case an 

incident involving ordnance should occur. Input was solicited from the Sheriff's Department, State Police 

Department, local hospital, and Fire Department. Prior to the start of MEC operations in the field, all of 

these service providers were contacted again and notified that MEC operations were being initiated. A 

Battalion Chief from Vancouver Fire Services also toured the site to identify emergency access routes and 

to become familiar with the work sites and planned operations. An emergency drill was performed on the 

first day of field operations to practice implementation of the site emergency response plan. 

Another unique setup task for this project was the placement of a portable storage magazine to hold donor 

explosives and other materials needed for disposal of MEC/MC by detonation. Since Camp Bonneville is 

an inactive facility, there are no longer any explosive storage magazines on site. Locating a magazine 

near CBL4 eliminated the need for a local explosives vendor to travel through the surrounding 

neighborhoods on a potentially daily basis to deliver explosives. Tetra Tech prepared an Explosive Safety 

Submittal containing the necessary location, exclusion zone, and procedural information and obtained 

approval from the DoD Explosive Safety Board to place and use a portable explosive storage magazine on 

site. A special Ecology Block containment area was constmcted as pmt of project setup to provide blast 

protection in case of accidental detonation of the magazine contents. Ecology Blocks are very large, 

reinforced concrete blocks resembling children's Lego® blocks that can be stacked to create walls or 

enclosures. The portable magazine was placed in the containment area and grounded by a local electrical 

contractor to protect the sensitive explosive contents from lightening and static electricity. 

Personnel training requirements were unique for MEC work. Safe execution of MEC operations requires 

extensive training for UXO technicians, as well as detailed basic ordnance safety training for non-UXO 

personnel. Some of the required training is considered the industry standard (or is required by 

governmental agencies) and is provided to UXO personnel on an annual basis. Additional training was 

considered site- or task-specific and tailored to the safe execution of specific projects or tasks. Prior to 

beginning fieldwork at CBL4, all Tetra Tech and subcontractor personnel completed on-site training 

regarding potential site-specific MEC/MC hazards. Appropriate safety precautions and emergency 

response procedt1res were also reviewed to ensure a safe working environment. Daily safety briefings, 

including discussion and review of MEC hazards, continued throughout the course of the project to ensure 

that personnel were alett to the potential hazards present and prepared to deal with these hazards in a pro­

active, safe manner. 
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This portion of MEC work consisted of three distinct phases. Phase I entailed providing MEC/MC removal 

using "mag and dig" techniques to protect construction personnel performing tiered soil removal. During 

this phase of the work, MEC/MC removal was alternated with the mechanical removal of shallow soil lifts. 

Prior to the removal of each soil lift, a team of three UXO technicians marked out 5-ft wide survey lanes on 

the landfill and performed an intrusive MEC/MC clearance to approximately 12 inches bgs. A Vallon 

VMH-3 electromagnetic metal detector equipped with a small diameter head was used for the "mag and 

dig" operations. This instrument is capable of accurately detecting most metallic items located in the upper 

18 inches of the soil horizon, depending on size and orientation. Use of this instrument allowed UXO teams 

to accurately evaluate shallow lifts of soil without interference from deeper metallic targets. All metallic 

items located were removed and managed in accordance with the approved CA WP (see Section 2.7 of this 

repo1t) . Following each round of "mag and dig" MEC/MC removal, a 6-inch layer of soil was mechanically 

removed (using an excavator or dozer) and loaded into a dump truck under the supervision of a qualified 

UXO technician. The soil was transported to a remote staging area where it was then staged until such time 

as it could be mechanically screened to remove residual MEC and MC. 

A single FCR was filed during the course of the "mag and dig" operations. Approval of this request 

allowed UXO personnel to pursue and complete disposal/burn pits and trenches to depth in order to 

facilitate organized investigation and analysis of these areas. Initial removal of the MEC/MC from these 

pits/trenches in layers was inefficient and led to fragmented data and an incomplete understanding of the 

nature of these areas. The approved FCR also allowed UXO personnel to manually screen the soils 

removed from pits and trenches using a screen constructed from cyclone fencing . If no discoloration or 

other indication of soil contamination was observed, the screened soil was placed back in the pit or trench 

to create a relatively level work surface and allow reevaluation of soils for MEC/MC during subsequent 

"mag and dig" rounds. 

The "mag and dig" operations were initially limited to the estimated footprint of CBL4; however, during 

this phase of operations, the work area was expanded to include outlying areas of concern to WDOE. Since 

this action did not involve a change in process, no FCR was filed for the expansion of tl:i.e work area 

boundary. Figures 2-1 and 2-2 show the initial and expanded boundaries for the CBL4 work area. 

Phase II of MEC supp01t consisted of identification and removal of metallic anomalies from the deeper soils 

of CBL4. Two geophysical technicians performed a geophysical survey using a Geonics EM-61 Mark II 

electromagnetic induction, high-sensitivity metal detector. Location data for the survey was collected using 

either a Differential Global Positioning System or a Robotic Total Station (RTS). Th~ geophysical team laid 

out one-meter wide survey lanes and traversed the lanes back and forth over the landfill work area to obtain 

two-dimensional, 100 percent geophysical coverage of the work area. The data was collected using a 

Juniper Allegro data collector and was inteq)reted using specialized software developed by Geonies Limited 

to evaluate anomalies based upon size, shape, return signal strength, and other relevant parameters. Those 

anomalies that were interpreted to be subsmface metallic items were placed on a target list that included the 

coordinates where the anomaly occurred along with an estimate of the size and depth of the 
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objects. Because interpretation of geophysical data of this nature is highly subjective, the interpretation was 

conducted by a senior geophysicist with extensive experience working with data from ordnance sites. 

Following receipt of the suspected metal "target" list, UXO personnel on site used an RTS to locate 

coordinates assigned to the targets. These locations were marked with pin flags, and an intrusive 

investigation of the subsurface anomalies was then performed. Generally, this intrusive investigation was 

conducted using manual excavation with shovels and hand trowels. Excavation of deeper targets was 

conducted by using an excavator to carefully dig beside the target location until the anomaly could be 

safely investigated laterally (i.e., from the side). A Vallon VMH-3 electromagnetic metal detector and a 

Schonstedt gradiometer were used during intrusive investigation to guide excavation. All valid targets 

within the initial estimated boundary of CBL4 were excavated during this phase of work. In addition, a 

number of targets were investigated in outlying areas to ensure that concentrated areas of MEC/N[C that 

could represent a source of groundwater contamination were removed. All items found were removed 

and managed in accordance with the procedures in the approved CA WP. Geophysical surveying and 

investigation of identified targets were conducted in accordance with the procedures in the approved 

CA WP and, as a result, no FCRs were required during this activity . 

Phase III of MEC suppmt for soil removal consisted of providing qualified UXO technicians to observe 

general excavation of landfill soils at depths where minimal MEC was anticipated to be found. 

UXO personnel also observed soil handling and truck loading operations. Technicians pe1forming MEC 

avoidance were equipped with a White brand electromagnetic metal detector or a Schonstedt gradiometer 

to assist in the location of metallic items in the excavated soil. All operations were conducted m 

accordance with the approved CAWP and, therefore, no FCRs were required during this activity. 

2.3.3 Soil Screening 

Soil excavated from CBL4 during the "mag and dig" operations was mechanically screened to remove 

small, residual ordnance items prior to off-site disposal. A screening area was constructed southwest of 

CBL4 to house a Kolberg, dual-deck mechanical soil screen equipped with a grizzley (i.e ., a large, heavy­

duty debris screen) on the feed hopper. The grizzley removed debris greater than 6 inches in diameter 

from the soil stream prior to screening. Soil and debris smaller than 6 in diameter passing through the 

grizzley were carried up a conveyor and processed first through a 3-inch minus screen, then through a 

three-fourths inch minus screen. Screened soil fell into a stockpile below the screen plant, while debris 

was carried out to the end of the screens and dropped in a special area protected on three sides with 

Ecology Blocks. The Ecology Block enclosures were intended to provide blast protection in the event 

that a live ordnance item was processed through the screen plant and detonated on impact with the debris 

pile. The feed hopper was also shi.elded with a steel plate to provide added protection for the loader 

operator feeding the soil into the plant. A UXO technician observed all screening operations from a 

vantage point behind a Plexiglas shield supported by Ecology Block walls. The observation point was 

also equipped with a stop/kill switch for the screen plant that allowed the UXO technician to immediately 

shut down the plant due to explosive or physical hazards concerns. 
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The soils at CBL4 contained a high percentage of clay resulting in a tendency to form lumps and clods in 

the stockpiles. Since these lumps were similar in size and shape to small ordnance items including small 

arms cartridges, debris from the screening operations was run through the screen plant multiple times to 

maximize the opp01tunity to identify and remove MEC/MC. The approved soil screening methodology 

did not specifically stat~ how many times soil should be passed through the screen plant; therefore, no 

FCR was required to screen the soil multiple times . All MEC!MC that was found during screening 

operations was managed in accordance with the approved CA WP. 

2.3.4 Auxiliary Functions 

Auxiliary functions incluclecl activities that are integral to all tasks performed during MEC operations. 

These functions included health and safety support, quality control (QC) activities, and community 

suppo1i tasks. 

Health and safety support was required fo r all MEC operations. This support was key to the safe and 

efficient execution of the project. The Tetra Tech corporate environmental management system includes 

a Zero Incident Performance program that incorporates comprehensive incident reporting with rigorous 

incident analysis to eliminate unsafe practices and prevent accidents. This program supports the 

development of strong, comprehensive site-specific safety programs for each project. For the IRA at 

CBL4, the MEC safety program included: 

• Provision of MEC safety 01ientation briefings for all employees on site; 

• Daily MEC safety briefings to elevate awareness of potential hazards; 

• Inspections of the various work areas and activities to ensure compliance with HASP requirements 

(specifically MEC-related requirements); and 

• Preparation of reports used to identify problems requiring resolution and evaluate the effectiveness of 

the MEC safety program 

For the CBL4 project, a UXO qualified combination safety/QC specialist was assigned to perform safety­

related tasks . This individual identified a number of minor safety issues during the course of the project 

and took steps to prevent accidents by modifying equipment use, procedure implementation, and 

personnel behavior as necessary. No MEC-related accidents occurred during the course of this project. 

QC is an integral part of any MEC operation. Even though MEC activities at CBL4 were designed to 

protect site workers rather than ensure removal of all ordnance at the site, it was still necessary to 

implement a comprehensive QC system to identify and correct problems that could compromise the 

project or endanger personnel. The QC program for this project included the following elements: 

• Daily function testing for ordnance detection equipment to ensure proper operation; 

• Daily QC inspection of field operations to ensure that field personnel were properly executing the 

approved field procedures and correctly operating detection equipment; and 
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• QC inspection of 5 percent of all MEC detection/removal work conducted to ensure that the approved 

procedures were effective in accomplishing the project goals. 

For the CBL4 project, a UXO-qualified combination safety/QC specialist was assigned to perform 

QC-related tasks. No specific quality issues were identified during the project. Two pieces of equipment 

malfunctioned (a White metal detector and a remote firing device) during the MEC activities. Both 

equipment failures were identified promptly during field function tests and the equipment was taken out 

of service to ensure the safety of site staff and the quality of MEC operations. QC inspection reports are 

included as Appendix D of this IRAR. 

Another important auxiliary function for this project was community relations suppo1t efforts. The Senior 

UXO Supervisor (SUXOS) assigned to the project assisted in the preparation of presentation materials for 

RAB meetings and was present at the meetings to answer questions and supply MEC-related information 

to the public. Other project team members with UXO experience attended a public open house, RAB 

meetings, and planning meetings; prepared presentation materials; participated in public visits to CBL4; 

and , otherwise provided support to Army personnel in addressing community issues. 

2.3.5 Summary of Ordnance Data 

Various MEC, MC, and civilian items of interest (e.g., fire works, tear gas canisters, etc.) containing 

explosives or ordnance-related chemicals were found during the MEC support activities at CBL4. 

Table 2-1 summarizes the ordnance data for the project by type (MEC, MC, scrap metal) and according to 

the support function being pe1t·ormed when the items were found. The following sections present the 

results of the MEC/MC avoidance and removal in more detail. Photographs of representative MEC items 

are presented in Appendix A of this IRAR, along with other photographs of site activities, features, items 

and conditions of interest related to the MEC operations. 

Table 2-1-Summary of MEC Data 

Type of Support Process MEC MC Scrap Metal (lbs) 1' 2 

Surface Clearance l 16 5,150 
Mag and Dig (shallow soils) 754 9042 6,250 
Intrusive Operations (deep soils) 3 459 approx. 932 
Screen Plant 122 3174 950 
MEC Avoidance 14 87 50 
Notes: 
1. The scrap metal category includes munitions related items classified as Munitions Debris (MD). These 

items, such as ammuni tion cans and mortar fins were, by des ign, never in contact with explosives or other 
reactive ordnance materials. Although they were associated with munitions, they are considered inert scrap 
metal. 

2. Ninety-three pieces of scrap were collected. The weight has been estimated at an average of one pound (lb) 
per piece. 

2.3.5.1 Surface Clearance 

During smface clearance activities at CBL4, very little MEC or MC were found; however, a large amount 

of scrap metal was found scattered over the area. No particular area contained significantly more or less 

scrap metal than any other. The scrap metal consisted primarily of motor vehicle parts and pieces, 
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Marston matting, fencing materials (concertina wire and fence posts), and railroad rails. These items 

(except the fencing materials) were commonly used by military personnel to practice explosive 

techniques such as precision cutting with shaped charges . Their presence is consistent with the historical 

use of the area as a demolition range. 

2.3.5.2 Ll1ag and Dig Operations 

The "mag and dig" phase of the MEC suppo1t work yielded large amounts of MEC, MC, and scrap metal. 

There was no apparent pattern in the distribution of these items with the exception of 17 pits/trenches 

found during the "mag and dig" process. All disposal/bum areas were designated as pits by the field staff 

regardless of configuration . However, a number of the fireworks disposal pits found resembled trenches 

more than pits (long and narrow configuration). While these areas are labeled as trenches in the figures 

included in th.is report, for consistency they are also labeled with the appropriate pit numbers and are 

referred to by pit number in the report text. 

Four of the pits discovered [Pits 6, 11, 15 and 16 (see Figure 2-3)] were used for open bum disposal of 

MC. These pits contained remnants of burned military flares and rocket motors along with practice 

ordnance, ammunition casings and other MD. Blackened soil and/or fuel -related odors were noted at 

each of these locations. Generally, the MC burn pits were located near the perimeter of the landfill area. 

Six additional pits discovered [Pits 7, 8, 9, 10, 12 and 17 (see Figure 2-3)] contained MC, MD, and scrap 

metal that had been disposed of by burial. They were classified as disposal pits rather than burn pits since 

no visual or olfactory signs of burning were observed (i .e., no blackened soil or fuel odors). Items found 

in these pits included bomb casings, empty or inert filled projectiles, rocket pods and tubes, missile 

sections, empty casings of various sizes, practice lanclmines, and practice rockets . One pit contained 276, 

3.5-inch practice rockets while another contained 120, 2.36-inch practice rockets. These pits \Vere 

generally located near the outer estimated boundary of the landfill. 

Seven of the pits discovered [Pits 1, 2, 3, 4, 5, 13 and 14 (see Figure 2-3)] were used for open bum disposal 

of civilian fireworks and other ordnance-like items. The fireworks disposal areas were generally clustered 

in the central prntion of the landfill and sometimes overlapped. For example, Pits 13 and 14, which are long 

and narrow, are adjoining and appear to be part of a single fireworks burn area (trench) about 80 ft long. 

The areas used to burn fireworks were characterized by a black layer of waste containing items such as 

whole bottle rockets, star shells, and whirligigs, along with flares (civilian), and tear gas/mace canisters. 

All of the fireworks burn pits/trenches exuded a diesel fuel odor indicating the use of an initiating fuel for 

the burn. The fireworks, flares , and tear gas canisters found in the fireworks bum pits and trenches at CBL4 

(during both "mag and dig" and intrusive work) filled three, 55-gallon drums. 

The different types of pits/trenches that were found varied in dimension. The open burn pits for MC were 

small to moderate in size ranging from 4-ft x 5-ft to 15-ft x 25-ft. Depth of the bottom of the burn pits 

(measured from the original landfill surface) ranged from 4-ft to 13-ft. The MC/MD/scrap metal pits 

were also small to moderate in size ranging from 3-ft x 4-ft to 13-ft x 18-ft. Depth of the bottom of the 
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disposal pits (measured from the original landfill surface) ranged from 2 ft to 13 ft. The first fireworks 

bum areas found were relatively small, ranging in size from 1-ft x 1 ft to 4-ft x 4 ft. Depth of the bottom 

of these fireworks bum pits (measured from the original landfill surface) ranged from I-ft to 4-ft. Later in 

the "mag and dig" process, larger fireworks bum pits were found. These pits were long and 

proportionately narrow,- resembling trenches more than pits. Pits 13 and 14, which were adjacent to one 

another, appeared to be part of a single burn trench based on location and configuration. The aggregate 

size of this trench (both pits) was 6-ft x 80-ft. Depth of the bottom of this trench (measured from the 

original landfill surface) was 12 ft. 

Two incidents occurred during the "mag and dig" phase that required Tetra Tech to call for assistance 

from the Explosive Ordnance Disposal (EOD) detachment response at Fort Lewis, Washington . Tetra 

Tech was required to contact this entity in the event that any suspect chemical munitions were located. 

The first incident occurred during the removal of the second 6-inch lift of soil from CBL4 when the 

excavator operator uncovered an item that had color-coding similar to a chemical munition. The item was 

actually an empty rocket motor; however, the portion of the motor exposed bore a significant resemblance 

to a chemical round. The second incident involved a 5-inch rocket that also had the color-coding of a 

chemical munition. This item was identified by EOD detachment from Fort Lewis as a practice rocket 

that \.Vas painted to look like a chemical rocket. Pictures of the suspect chemical warfare material (CWM) 

items are included in Appendix A. 

Other items of interest discovered during the "mag and dig" operations at CBL4 included a 3-inch, Civil 

War era Bmion Projectile and an ine1i, segmented (broken up) Honest John Rocket. The Burton 

Projectile was turned over to the Army for evaluation and preservation as an historical artifact. The 

Honest John rocket was disposed of along with other MC. During the "mag and dig" phase a CAIS 

canister was also found. This type of hollow metal canister, commonly called a "Pig", was used from the 

early 1940s (World War II) until the 1960s to ship chemical identification sets. These sets contained very 

small quantities of chemical agents or "simulants" used to perform training exercises. The small glass 

vials containing training material were stored inside wooden cases that were then placed inside the Pig for 

shipping. The Pig had square holes cut in the sides and was found in a pit containing MC and trash. 

No glass vials, broken glass, or discolored soils were observed in the area around the Pig. The condition 

of the Pig and the environment in which it was found indicated that it was likely used to practice cutting 

with shaped explosive charges. The Pig itself was not classified as MEC or MC and, based on field 

observations and past experience, its presence was not considered a significant indicator of potential 

CWM contamination. Pigs have been found on many historical ordnance use sites where no CWM has 

been located and no indications of CWM are present. 

2.3.5.3 Intrusive Investigation 

The UXO team acquired and investigated 378 subsurface anomalies during the intrusive investigation. 

Two MEC items were located during these investigations (both .50 caliber cartridges), along with 

352 MC items primarily consisting of empty shell casings. MEC/IvlC found was relatively uniformly 

distributed over the site with the exception of four pits found during the investigation. 
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One pit discovered during the intrusive work [Pit 20 (see Figure 2-3)] contained MC, MD, and scrap 

metal. It was classified as a disposal (burial) pit rather than a burn pit since no visual or olfactory signs of 

burning were observed (i.e., no blackened soil or fuel odors). Items found in the pit were primarily 

2. 75-in rocket tubes. This pit was thought to be an extension of a pit (Pit 8) found during "mag and dig" 

operations. The pit was_located near the outer estimated boundary of the landfill. 

Three of the pits discovered [Pits 18, 19 and 21 (see Figure 2-3)] were used for open burn disposal of 

civilian fireworks . These disposal areas were generally clustered in the central p011ion of the CBL4. As 

in some of the fireworks pits discovered earlier, two of these pits (Pits 18 and 21) resembled long, narrow 

trenches rather than square or circular pits . The areas used to burn fireworks were characterized by a 

black layer of waste containing items such as whole bottle rockets, star shells, and whirligigs . All of the 

fireworks burn pits exuded a diesel fuel odor indicating the use of an initiating fuel for the burns. 

The pits found during the intrusive phase varied in size. The MC disposal pit measured 4-ft x 8-ft. Depth 

to the bottom of this pit was about 7 ft. Pit 19 (fireworks disposal) was small (approximately 4-ft x 4-ft), 

while Pits 18 and 21 were long and narrow and appeared to be part of a single fireworks burn trench. 

Pit 18 measured 6-ft x 50-ft and was about 13 ft deep. Pit 21, nearly adjacent to Pit 18 was 5-ft x 35-ft. 

This pit was also about 13 ft deep. 

2.3.5.4 Soil Screening 

MEC discovered during soil screemng consisted primarily of small arms rounds. Two unfired, 

40-millimeter (mm) projectiles with casings were found, as well as one 90-mm practice projectile and a 

small number of flares and cartridge actuation devices (CADs) were also found. MC found during soil 

screening predominantly consisted of empty shell casings. 

2.3.6 Disposal and Demilitarization Activities 

MEC, MC, and MD were disposed of in accordance with the approved CA WP. Techniques applied 

included: disposal by detonation of MEC and other items containing explosives; detonation of MC 

potentially contaminated with ordnance compound residues to remove the explosive hazard; and 

demilitaiization of inert and practice items to verify their inert state and eliminate their resemblance to 

munitions items (i.e., items disposed of by recycling with civilian firms were cut or deformed so that they 

no longer looked like munitions or ammunition). 

All disposals by detonation were conducted in sand-bagged enclosures consistent with the guidance 

provided in USACE HNC-ED-CS-S-98-7, Use of Sandbags for Mitigation of Fragmentation and Blast 

Effects due to Intentional Detonation of Munitions (U.S. Army Corps of Engineers 1998). 

Implementation of this guidance minimized noise, over pressure, and potential damage from disposal 

operations. Following disposal of all MEC items, surface soil in the disposal area was characterized to 

ensure that ordnance contamination was not present which would require soil removal and disposal. 

MC requiting thermal treatment to ensure that no explosive or reactive chemical residue was present was 

placed on planned disposal shots along with MEC, optimizing explosives use and reducing the total number 
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of disposal shots required. Heat generated during the disposal burned off all potential explosive/reactive 

chemical residues. There was one exception to this procedure for thermal treatment. The remnants of 

several Mark 6, red phosphorus distress flares were discovered at CBL4. These flares are supported by a 

heavy zinc end-cap that kept the flare upright during its decent or when floating in water. The end-caps 

were attached to the wooden flare box by adhesive. The adhesive on the end-caps found at CBL4 were 

suspected to contain red phosphorus residue, based on the auto-ignition of a cap, which was exposed to 

sunlight and high air temperatures. Burning is typically used to remove this type of residue; however, this 

technique was not approved for the CBL4 project, and detonation is ineffective in removing this type of 

residue. Therefore, the adhesive residue was scraped from the end caps prior to disposal via recycling. The 

residue was containe1ized and shipped to a hazardous waste landfill for disposal. 

Demilitarization of inert items to eliminate their resemblance to munitions was conducted using jet 

perforators and shaped-charges to cut and deform the items. These items were first cut open to allow 

inspection and to confirm that the items were inert. The items were then re-cut using sufficient shaped­

charges to render the items unrecognizable. The demilitarization process was not subject to the 

requirements in USACE HNC-ED-CS-S-98-7 since the operation did not involve "disposal" of munitions 

or explosives; however, sandbags were placed atop the items treated in order to reduce noise and protect 

UXO personnel performing this operation. 

Nineteen disposal shots were pe1formed to destroy MEC items found and thermally treat MC items to 

ensure that they did not contain any explosive residue. UXO personnel conducting disposal utilized 

approximately 40 pounds of pentolite booster (donor charge), along with 50 pounds of Kinepak (binary 

explosive) and 27 jet perforators (specialized shape charges that create perforating/cutting jets). Several 

types of explosive were used in disposal operations (and demilitarization) since each type has pa1iicular 

characteristics that make it more desirable for disposal of certain types of MEC. 

Demilitarization operations were conducted for 13 clays. The objective of demilitarization operations was 

to deform and fragment ine1t/practice ordnance prior to recycling. Items that bore a visual resemblance to 

ordnance could not be turned over fo r civilian recycling. Demilitarization operations required 

approximately 20 pounds of pentolite booster, along with 25 pounds of Kinepak, 60 jet perforators, and 

50 linear feet of shaped-charge. 

2.3.7 Scrap Handling and Disposal 

All scrap metal resulting from disposal and demilitarization operations was thoroughly inspected for 

explosive/reactive chemical residue by the SUXOS and the UXO QC/safety specialist on site prior to 

being turned over to a local recycling facility for dispensation. The manifest documenting transfer of the 

scrap material is included as Appendix B of this report. 

The approved CAWP called for all ordnance-related scrap leaving the site to be jointly inspected with Army 

personnel to ensure proper disposal. At the end of the project, Tetra Tech was informed that the Army had not 

formalized the requirement for this joint inspection and would not be providing personnel for this activity for 

the CBL4 project. As a result, inspection of the scrap material was not pe1formed by an Army representative. 
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Following completion of MEC/MC removal activities, excavation of contaminated soils and other debris 

at CBL4. All landfilled material and associated soil contaminated above MTCA Method B soil cleanup 

levels was excavated and removed. 

Limits of the material and soil excavated (i.e., above the MTCA method B soil cleanup levels) were 

determined through a combination of visual inspection and confirmatory sampling. Figures 2-4 through 2-7 

show areas that required additional excavation based on intermediate or "excavation guiding" sampling 

results. In instances where the excavation extended to the water table and results of the intermediate 

sampling still ·exceeded MTCA Method B cleanup levels for soil, sampling results were discussed with the 

WDOE prepresentative assigned to the project to determine if additional excavation or some form of 

treatment was appropriate. Prior to the last excavation (i.e., in the west side), when perchlorate sampling 

results indicated that some of the perchlorate concentrations at the bottom of the excavation were still above 

criteria, WDOE and the Army directed Tetra Tech (on December l 7, 2004) to excavate the area an 

additional 1 to 3 ft, or until water saturated soils were encountered. This direction was based on a review of 

well logs and associated groundwater elevation data from wells MW02A and MW02B, located immediately 

west of the pit excavation. This elevation data (collected on December 2, 2004) indicated that the 

groundwater table was approximately the same as, or slightly above, the bottom of the west side excavation 

at that time. It was therefore anticipated that completely saturated soils would be encountered within 3 ft of 

the bottom of the excavation. At this point, it was determined that safety issues associated with excavation 

and sampling of saturated soils at this depth (approximately 27 ft bgs) would preclude any further 

excavation or sampling once an additional 3 ft of saturated soil was removed from the bottom of the west 

side pit. The last 3 ft of soil was then removed from December 18-20, 2004. WDOE inspected the final 

excavation on December 20, 2004 and directed Tetra Tech to conduct one last round of confirmation 

sampling in the excavated area. The final confirmation sampling of the saturated soils was conducted on 

December 22, 2004. It was also reasoned that any residual contamination remaining at this final depth of 

approximately 30 ft (i.e., within the saturated zone) would be addressed in the future second phase of the 

remediation (i.e., the groundwater remediation phase), if deemed necessary. All intermediate or "excavation 

guiding" soil sampling results are included in Figures 2-4 through 2-7 and in Appendix C (Table C-1 ). Final 

confirmation sample results , indicative of the final residual concentrations of the analytes in remaining soils 

at the conclusion of the excavation, are discussed in Section 5 .0 of this report. 

The excavated material was visually sorted into three classifications (landfill debris , obviously stained or 

contaminated soil, and visually uncontaminated landfill soil) before loading it for transport to the 

stockpile area. After transportation to the stockpile area, the material was fmther sorted and profiled for 

appropriate disposal. Soil waste profile data is included in Appendix B of this report. 

UXO personnel remained onsite during all excavation and sorting activities following the MEC/MC 

removal phase to provide MEC/MC avoidance. All construction equipment used on the cleanup action 

was decontaminated before being removed from Camp Bonneville. 
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Figure 2-4 Perchlorate Sample Results Exceeding Criteria after Trenching 



THIS PAGE INTENTIONALLY LEFT BLANK 

Camp Bonneville, Washington 2-24 

Final Interim Removal Action Report 
February 2006 



:E 
B; 
::,-

5 
OQ 

8 
::, 

tv 
I 
tv 
Vl 

CAD FILE NO./DATE: k:\dgn\CcmpBonvl\Landfill 4\LF 4 -02.'.3 .Vr8 2-22-06 

- -- - ------------------------------------------- -

L4-MW04A 
~ 

LEGEf\10 

FWT 
LP 
TR 

TREW 
() 

PERCHLORATE RESULT Cµ,gl l<gl 

PERCHLORATE SAMPLE RESULT ABOVE CRITERIA 

RESAMPLED LOCATION WITH PERCHLORATE 
SAMPLE RESULTS BELOW CRITERIA 

PERCHLORATE SAMPLE RESULT BELOW CRITERIA 

MOI\JITORIIIJG WELL 

POST ROAD SAMPLE 

LANDFILL PERIMETER LOCATION 

LIMITS OF LANDFILL 

EXCAVATED TRENCH LOCATION 

LIMITS OF EXCAVATION 

FIREWORKS TRENCH 
LAIIJDFILL PERIMETER 
TREI\JCH 
TREIIJCH EAST WALL 
PARENTHESES INDICATE DUPLICATE SAMPLE 

...... 
I 

... 
H 

(JJ 

A­
G 

30 0 ~---

.... 
F • E 

SCALE IN FEET 

Tetra Tech Inc. 

~ 

•· D 

OAK RIDGE, TENNESSEE 

... 
C 

30 

• B 
... 
A 

\J·Jl)I II 
? ,- ,1 lplf ,l' F'' 

FIGURE 2-5 

L4- MW01B 
~ 

ltlTl>(I Iv .<l(Jn 

~ 
L4-MW01A 

DUNKER 

PERCHLORATE SAMPLE RESULTS 
EXCEEDING CRITERIA AFTER ADDITONAL EXCAVATION 

10/11/04 THROUGH 10/28/04 

CAMP BONl~EVILLE 
VANCOVER, WASHINGTON 

Figure 2-5 Perchlorate Sample Results Exceeding Criteria After Additional Excavation 10/11/14 through 10/28/04 



THIS PAGE INTENTIONALLY LEFT BLANK 

Camp Bonneville, Washington 2-26 

Final Interim Removal Action Report 
February 2006 



t0 
I 
t0 
-....J 

CAD FILE NO.IDATE: k:\dgn \ Gamp8bnvl\Londfill 4\.LF4-024.Vr8 .2-8-06 
ttffl>C"I /V ,<lgn 

--------- - --------------

L4-MW04A 
~ 

F E D 
-.GO 1210 1360 

- -11- -6. --A- • 
G F E D C 

008 2b70 1320 
'•· 

--- - - - ---- -- --- - --- -------- - -----

• 

• 
• 

• 
• • 

.. 
E 

... 
D 

.... ,;,., + zs.--·--li\- _._ 
F , E D C B 
, TREW-07 

TREW-OJ -6.f, A TREW-D4 
~ ') 

6 -6 - -6. 6 :.. ..t. 
G f E D .- C 

TRE-D4 TRE-03 TIIE-02 TRE-0/ , 

... , .......... 

- ------,,,,,, ',,,\ 

'\\ \\ 

1\1·.JDYI! I 

l30I J·JLJ~l 1 I 

TLP-OJ 

I i 

A ·-Al T f',"(, 
8 A I _'. 

\\ \ , 
\ \ 
\ \ 

\ \ 
\ I 

\ \ 
I I 
I \ 
\ \ 

\ \ 
I I 
I I 
I I 
I I 

~ ~ 
I I 
I I 

I : 
I I 

\ I 

\ : 
I I 
I I 
I I 
I I 

i \ 
I I 
I I 
I I 
I I 

: I 
I I 
I I 

: : 
I I 

: : 
l : 
I I 
I I 

l l 
I I 
I I 
I I 
I I 
I I 

f I 
I I 
I I 
I I 
I I 
I I 

r J .,,.,. . .Q 
t : .,.,.,- ✓ o-'<" 
J I , - ✓,,-'., ~ 
/ l.. .._ , ,' 
i ' ,,.,. / ~<v"" 
I 9:-"?-
, (j 
I 

: 
I 
I 
I 
I 

: 
I 
I 
I 

: 
I 
I 
I 
I 
I 
I 

: 
: 
: 

TREW-DZ TREW-05 
I -
I 

I 
I 
I 

f 

-•­H 

6 - ..t.-
0 C 

(El 
TRE-06 

• B 

,6_ ,6_TREW-06 

_._ -6. ~ 6. - -A-- * 
G F E D C 

TRE-<J1 TRE-08 
• B 

... 
A 

I 
I ' 

~ -IP cl:' I 
I ! 
I 
I 
I 
I 
I 
I f. L"·OI ' 

I 
I 
I 

! 
I 
I 

/ 
( 

,' 
I 
I 

: : 
: 
I 
I 
I 
I 
I 
I 
I 
( 

L4-MW01B 
~ 

~ 
L4-MW01A 

I 
I 

:~10..t..---•- ..t.--..t. •- -..t.-- -4- .t. -A: A- .t. ... , 
• ., L K J I H G F E D C B A / 

: 
( 

I 

IMI // ~--------- ----- __________________ , 
• --A .... ... .. .. .... -. 
J 

.... • H G 

14 ..... 
I H 

(J) 
,..,· .. 

I 

.. 
F 

.... 
G 

H 

-. 
E 

.. 
F 

G 

• D 

-4 
E 

F 

• C 

• D 

E D 

.... 
B 

-4 
C 

• A 
(I) 

• 8 

C 
1,11 

... 
A 

A 
B • A 

: 
( 

: 
( 
I 
I 
I 
I 

: 
/ 
( 

I 
I 
( 

I 
I 
( 

I 
I 
( 

I 

: 
I 
I 
I 

·-/ 
: 
I 

: 
( 

I 
I 

: 
( 
I 
I 
I 
( 
( 

I 
( 

I 
I 
( 

I 

/ 
I 
I 
I 
I 
I 

LEGEND ------
! 

____ ,,.,,.,,.-- •''.,,..,. 

X 

FWT 
LP 
TR 

TREW 
( ) 

PERCHLORATE RESULT Cµ,g/Kgl 

PERCHLORATE SAMPLE RESULT ABOVE CRITERIA 

RESAMPLED LOCATION WITH PERCHLORATE 
SAMPLE RESULTS BELOW CRITERIA 

PERCHLORATE SAMPLE RESULT BELOW CRITERIA 

MONITORING WELL 

POST ROAD SAMPLE 

LANDFILL PERIMETER LOCATION 

LIMITS OF LANDFILL 

EXCAVATED TRENCH LOCATION 

LIMITS OF EXCAVATION 

FIREWORl<S TRENCH 
LANDFILL PERIMETER 
TREI\JCH 
TRENCH EAST WALL 
PARENTHESES INDICATE DUPLICATE SAMPLE 

----

30 0 ,...._-~-
SCALE IN FEET 

Tetra Tech Inc. 

~ 
OAK RIDGE, TENNESSEE 

30 

FIGURE 2-6 
PERCHLORATE SAMPLE RESULTS 

EXCEEDING CRITERIA AFTER ADDITONAL EXCAVATION 
10/30/04 THROUGH tt/04/04 

CAMP B0l~l~EVILLE 
VANC0VER, WASHll~GTON 

Figure 2-6 Perchlorate Sample Results Exceeding Criteria After Additional Excavation 10/30/04 through 11/04/04 



THIS PAGE INTENTIONALLY LEFT BLANK 

Camp Bonneville, Washington 2-28 

Final Interim Removal Action Report 
February 2006 



N 
I 

N 
\0 

CAO FILE NO./DATE: k: \ dg_n\CampBonvl\Loi'ii:lfill t\-\LF 4-025.Vf-8 2-8 - 06 

---------- ______ _ __________________ GR-AVEL ACCESS ROAD _____ _ 

L4-MW04A 
~ 

• D • N 

----- - ----- ----------------------- - -

•- ••• _._ 
M ·· L 

(X ) 

............................. _ .... _ 

... 
K 

... 
H 

... 
I 

.. 
G 

.. 
H 

(J) 

... 
I 

• G 

4-
G 

... 
H 

... 
E 

• F 

... 
G 

4 
D 

... 
E 

... 
F 

LEGEND 

6. 

X 

PERCHLORATE RESULT Cµ,g / Kgl 

PERCHLORATE SAMPLE RESULT ABOVE CRITERIA 

RESAMPLED LOCATIOt-J WITH PERCHLORATE 
SAMPLE RESULTS BELOW CRITERIA 

PERCHLORATE SAMPLE RESULT BELOW CRITERIA 

MONITORING WELL 

POST RO/,D SAMPLE 

LANDFILL PERIMETER LOCATION 

LIMITS OF LANDFILL 

EXCAVATED TRENCH LOCATION 

LIMITS OF EXCAVATION 

FIREWOR l<S TRENCH 
LAl~DFILL PERIMETER 
TRENCH 

30 0 
~--MIC-

S(ALE IN FEET 

Tetra Tech Inc. 

~ 

.. 
C 

• D 

FWT 
LP 
TR 

TREW 
() 

TRENCH EAST WALL 
PARENTHESES INDICATE DUPLICATE SAMPLE OAK RIDGE, TENNESSEE 

... 

... 
E 

C 

.. 
B 

4 
C 

• D 

----

3 0 

A 
(j) 

... 
B 

... 
C 

(W) 

• 

A 

',,,,',,, 
--,,,,,,',, , \ 

'\\ \\ 
\ \, 

\ \ 
I I 

\ \ 
I I 
I I 
I I 
I I 

\ \ 
I I 
I I 
I I 

I '1 

II ~ 
i I 
I I 
I I 
I I 

\ : 
\ I 

! ! 
I I 
I I 
I I 

LAI llJI ll l 
8()U /\I[ AP' • 

: : 
I I 

: : 
I I 
I I 

.. 
B 

... 
A 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

: : 
\ I 

J I 
I I 
I I 
I I 
I I 
I I 

: : 
I I 

; l 
I I 

1 t 
i l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 
I 

: 
I 
I 

i 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
: 
I 

: 
I 
I 
I 
I 

' I 

: 

L4- MW01B 
~ 

tti11x17v.dgn 

~ 
L4- MW01/\ 

... 
A 

I 
I 

' : 
I 
I 
I 
I 
I 

' I 

·oUNKER 

' I 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 

I 
I 
I 
I 
I 

! 
______ ,,.,,,✓--------

FIGURE 2- 7 
PERCHLORATE SAMPLE RESULTS 

EXCEEDING CRITERIA AFTER ADDITONAL EXCAVATION 
11/26/04 THROUGH 12/17 /04 

CAMP BONNEVILLE 
VANCOVER, WASHINGTON 

Figure 2-7 Perchlorate Sample Results Exceeding Criteria After Additional Excavation 11/26/04 through 12/17/04 



THIS PAGE INTENTIONALLY LEFT BLANK 

Camp Bonneville, Washington 2-30 

Final Interim Removal Action Report 
February 2006 



2.4.2 

2.4.2.1 

Quantities and Types of Wastes Generated 

1.lfECIMC and MD Wastes 

Final Interim Removal Action Report 
February 2006 

The final component of MEC/MC support actions was the inspection and disposal (i.e., destruction) of 

MEC/MC and MD and final disposition of the wastes. All MEC and MC were disposed of by sand bag 

tamped detonation at the landfill. The method and location were selected in order to: 1) prevent the spread 

of contamination at Camp Bonneville; 2) limit the amount of handling and transport required; and 3) ensure 

that items were free of energetic materials prior to disposition. Although the CA WP directed that this 

activity also include a joint inspection of the final waste material with the Army prior to disposition off site, 

at the encl of the project Tetra Tech was informed that the Army had not formalized the requirement for this 

joint inspection and would not be providing personnel for this activity for the CBL4 project. As a result, 

inspection of the material requiring off site disposal was not performed by an Army representative. 

2.4.2.2 Non-MEC/MC and Non-MD Excavated Wastes 

Excavated material from CBL4 was visually sorted into three classifications: 1) landfill debris; 

2) obviously stained or contaminated soil; and 3) visually uncontaminated landfill soil. Each of the three 

types of material was then sampled to obtain sufficient information for profiling prior to disposal. The 

total volume of material to be disposed of was estimated to be 13,333 cubic yards (ycl3) (in place) . It was 

estimated this would produce 16,667 yd3 of excavated waste. 

Waste profiling was accomplished, in accordance with disposal facilities' waste acceptance criteria 

(WAC), by collecting and analyzing a sample every 200 yd3 for the first 2,000 yd3 and a sample every 

500 yd3 thereafter. The samples were analyzed for all parameters required by the WAC for each of the 

receiving disposal facilities. Actual quantities are included in Table 2-2 and waste classification sample 

results are included in Appendix B. 

Table 2-2 provides a summary of the various wastes produced during the IRA 

Table 2-2 Waste Summary 

Scrap Soil to 
CBL4 Soil Metal Hillsboro 

CBL4 Soil Screened Collected Landfill 
Month Excavated (tons) (tons) (lbs) (tons) (ti 

May 0 0 5400 
June 863 0 
July 1688 0 
August 2549 1590 1973 
September 4274 9988 
October 3809 5866.72 
November 1429 3011.14 
December 997 1197.88 
Totals 15609 11578 5400 12048.74 
11 > non-hazardous waste 

Camp Bonneville, \Vashington 2-31 

Soil to 
Coffin Total soil 
Butte moved to 

Landfill landfill 
(tons) (t) (tons) 

0 
0 
0 

1973 
0 

2544.26 8410.98 
1907.22 4918.36 

1197 .88 
4451.48 16500.22 
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All excavated soils were classified as non-hazardous waste, and were transported to, and disposed of at 

the Waste Management Facility located in Arlington, Oregon and the Hillsboro municipal landfill located 

in Hillsboro, Oregon. All wastes were transported by properly placarded, covered, and decontaminated 

highway trucks. The trucks were lined with plastic before being filled with waste, inspected, and any 

material on the exteri<?r surfaces was removed and the area decontaminated before leaving Camp 

Bonneville. Approximately 40,000 pounds (gross weight) of metal waste that was suitable for recycling 

was characterized and recycled by shipment to Metro Metals in Portland, Oregon (see Appendix B). 

No hazardous waste was generated during this action and, therefore, no hazardous waste shipments or 

disposals were required. All waste transportation and disposal documentation became part of the project 

file in accordance with the CA WP, and is included in Appendix B of this report. 

2.4.3 Decontamination 

The trucks transporting the excavated landfill material to the stockpile area did not enter the landfill 

excavation. Trucks were staged and loaded from the working area inunediately adjacent to the landfill 

excavation area. Before leaving the landfill area, each truck was driven into the site decontamination area 

where the load of excavated landfill material was covered and all other landfill material (i.e., loose soil on 

the exterior surfaces of the truck) was removed from the exterior of the tmck (e.g., tires, fenders, etc.). In 

addition, the road between the landfill and the stockpile area was routinely inspected to ensure that no 

landfill material had fallen off of the trucks during transport on site. 

The same general procedures were used before the tmcks returned from the stockpile area. At the 

conclusion of the project, the roads were sampled, tested, and compared to baseline (i.e., background 

results) at approximate 500-ft intervals to confirm that the decontamination procedures were effective and 

that no residual contamination remained along the haul routes. All post-excavation samples collected 

along the roadway were below the cleanup criteria (i.e., the only analyte detected above the detection 

limit was perchlorate at 0.033 µg/kg and 0.115 ~tg/kg) and demonstrated that residual contamination was 

controlled and confined to the work site areas. 

All disposal trucks and equipment leaving the site were decontaminated before leaving. The decontamination 

pad i11 the equipment and materials lay-down area near the stockpile area was used for all decontamination 

activities. All tmcks and equipment were cleaned and inspected before being released from Camp Bonneville. 
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3. SITE RESTORATION AND DEMOBILIZATION 

Prior to initiation of the removal action, it was estimated that approximately 18,000 tons of material 

would be required to backfill the landfill excavation. Table 3-1 provides a summary of the actual 

quantities of suitable fill that was obtained from off site and backhauled to Camp Bonneville, as well as 

the crushed stone that was used for improvements of the road and construction of the magazine and 

staging areas. 

Table 3-1 Quantities of Backfill Used 

Backfill Crushed 
Material Stone 

Received On Received On 
Month Site (tons) Site (tons) 

May 1367 
June 1000 
July 0 
August 167 
September 333 
October 924 
November 2429.27 
December 8603.96 
January 4711.ll 
Totals 15744.34 3791 

Backfill material was pre-selected and analyzed for a suite of chemicals to ensure this soil was suitable for 

use as backfill. Backfill material was then stockpiled at the lay-down yard and transp01ted to the excavated 

areas with off-road trucks when needed. The maj01ity of the backfill material selected for use at the site 

was a granular material (70 percent greater than one-fourth inch, lOO percent less than 6-inch quan-y spoil). 

The granular material was the material of choice due to the significant amount of rain that had fallen on the 

open excavation. Use of the granular material allowed work to continue during periods of moderate to 

heavy rainfall and during times of saturated conditions in the excavation (i.e., it compacted well even when 

wet). Once the granular material was unloaded at the site, it was spread in horizontal layers using a small 

dozer and excavator. The material was then compacted using a pad-foot drum roller (10,000 to 14,000 

pounds). Backfill ,md subsequent compaction continued until the compacted material extended up to 

approximately 3 ft below the anticipated finished grade. Backfilling stopped at this point to allow the 

placement of approximately 3 ft of an appropriate topsoi l after the excavation had an opportunity to dry out 

since it was determined that the topsoil could not be sufficiently compacted when saturated. 

The work force returned to the site in June 2005 and completed backfill operations by placing 

approximately 3 ft of topsoil on top of the granular material. The topsoil was placed in 9- to 12-inch lifts 

and compacted to a minimum of 90 percent relative compaction (the minimum compaction specified in 

the work plan was 85 percent of maximum dry density). This material was also tested for suitability as 
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backfill. The results of ten Proctor compaction tests performed on the topsoil indicated that the average 

compaction was 94.88 percent compaction at 19 .3 percent optimal moisture and a laboratory determined 

maximum dry density of 105.6 pounds per cubic foot. 

After the landfill was backfilled and compacted, it was graded to blend into the surrounding topography. 

In addition, after grading, the Site was stabilized with erosion mats and revegetated with native and grass­

type species . 
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4. MODIFICATIONS TO THE INTERIM RElVIOV AL 
ACTION WORK PLAN 

The CA WP indicated that this IRAR would include a groundwater monitoring plan. Since groundwater 

monitoring at CBL4 is being conducted by another subcontractor, utilizing an existing groundwater 

monitoring plan, this IRAR does not include a separate groundwater monitoring plan. 

As described in Section 2.3.2, an FCR was filed during the course of the "mag and dig" operations. 

Approval of this request allowed UXO personnel to pursue and complete disposal/burn pits and trenches 

to depth in order to facilitate organized investigation and analysis of these areas. Removal of the 

MEC/MC from these pits/trenches in layers was inefficient and led to fragmented data and an incomplete 

understanding of the nature of these areas. The approved FCR also allowed UXO personnel to manually 

screen the soils removed from pits and trenches using a screen constrncted from cyclone fencing. 

As mentioned in section 2.3.7 of this IRAR, the final, approved CA WP required that all ordnance-related 

scrap leaving Camp Bonneville be jointly inspected by Army personnel in order to ensure proper 

segregation and disposal. At the end of the project, Tetra Tech was informed that the Army had not 

formalized the requirement for this joint inspection and would not be providing personnel for this activity 

for the CBL4 project. As a result, inspection of the scrap material was not performed by an Army 

representative. 

During removal action, WDOE, Army, and Tetra Tech agreed that several exploratory trenches would be 

excavated at the site in order to ensure that no additional burial areas were missed. The trenches were 

excavated (trenches TRl through TR22) and soil samples were collected on the walls and floors of the 

trenched area, and analyzed for the target analytes. These trench sample locations and results ultimately 

became the locations for the final confirmatory samples when the point of compliance was reached. 

Lastly, although the CA WP indicated that 12 biased samples would be collected, after consultation with 

WDOE, confirmatory samples were only collected on the sampling grid, along the excavation walls, and 

around the perimeter of the landfill. 
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5. SUMMARY AND VERIFICATION OF WORK PERFORMED 

Prior to the mobilization for this action, Tetra Tech suggested that based on existing characterization data, 

a separate boundary investigation was not necessary prior to landfill excavation. The boundary borings 

which had been drilled on site previously were deemed sufficient to define the general boundaries of the 

landfill , and additional borings would not add significant value. The visual inspection and the 

confirmatory soil samples collected during the excavation of the landfill were therefore used to define 

landfill boundaries . During excavation of CBL4, visual inspections were used to ensure that all of the 

suspected landfill material and associated debris was removed . Once visual inspections indicated that the 

excavation had most probably extended to the anticipated limit of the contamination, confirmatory soil 

samples of the walls and the floor of the excavation were then collected to ensure that the soil 

contaminated above MTCA Method B cleanup levels has been excavated and removed. 

As specified in the CA WP, Tetra Tech inspected the entire excavation and collected confirmatory soil 

samples from the bottom of each trench excavation. Samples were collected on a 10-ft grid spacing, rather 

than the 25-ft minimum grid spacing along the bottom of each trench specified in the CA WP 

(see Figure 5-1 ). Although the CA WP indicated that 12 biased samples would be collected from locations 

determined to indicate areas of possible soil contamination, after consultation with WDOE, confirmatory 

samples were only collected on the sampling grid, along the excavation walls, and around the perimeter of 

the landfill. The site conceptual model that provided the rationale for the grid size is discussed in the SAP. 

Although the CA WP specified that confirmatory samples were to be collected every 40 ft along the walls 

of the excavation (i.e., at the midpoint on each the wall, and at one ft bgs), as the remediation progressed, 

the lateral expansion of the excavation resulted in parallel trenches being combined into one larger 

excavation (i.e., multiple excavated trenches became several much larger excavated areas). As this 

occurred, the need for confirmatory samples along the walls of the trenches became unnecessary because 

the walls between the trenches no longer existed (i.e., they were removed). 

All confirmatory samples were analyzed for COPCs as specified in the SAP (and included in Table 1-1 of 

this document) to determine compliance with the cleanup criteria. All confirmatory sample results are 

included in Appendix C and discussed in subsequent sections. 

5.1 CONFIRMATORY SAMPLING RESULTS 

The results of the confirmatory sample are presented in Appendix C, where they are compared to the 

cleanup criteria, (i.e., the MTCA Method B criteria). Soil sampling results indicative of the final residual 

concentrations of the analytes in remaining soils at the conclusion of the excavation are included in 

Appendix C. 
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5.2 POST-INTERIM REMOVAL ACTION STATUS 

Final Interim Removal Action Report 
February 2006 

Excavation continued at the landfill until the residual concentration for each of the cleanup criteria target 

analytes (i.e., the MTCA Method B soil cleanup levels) were reached, or where the excavation of the 

contaminant source encountered groundwater. Because the likely operational history of Camp Bonneville 

links contaminant sources with landfill disposal and ordnance demolition, it is suspected that during 

constrnction and operation of the landfill, wastes were not placed below the water table. As a result, 

contaminated soil below the water table was not considered to likely represent primary sources . The 

contaminants of concern in the groundwater at CBL4 are RDX and perchlorate. The contaminants exhibit 

relatively low sorption coefficients (i.e., they tend to remain in solution and are not typically sorbed to 

aquifer solids). The most efficient way to remediate the sorbed components on aquifer solids is to treat 

(e.g., in situ biodegradation) the dissolved phase components thereby promoting further desorption and 

treatment. Therefore, the excavations terminated, and authorization to backfill the excavated area was 

received from WDOE when: l) confirmatory soil results indicated concentrations were below the selected 

cleanup criteria derived from MTCA Method B; or 2) when WDOE determined the hazardous substances 

were at concentrations that no longer posed an unacceptable 1isk to human health or the environment. 

Excavation to remove the sources within the landfill was initially terminated once native soil was 

encountered in the floor of the excavation, as determined by visual inspection. Confirmatory samples 

were then taken at I 0-ft intervals across the bottom of the excavation (Figure 5-1 ). Confirmatory samples 

were then analyzed for the selected substances identified as the cleanup criteria for soils, and results were 

provided to the WDOE site manager for concutTence. Upon review of the confirmatory sample results, 

the WDOE site manager determined which of the following two courses of action was appropriate: 

1) When initial confirmatory results were below the site cleanup criteria, the WDOE site manager indicated 

the excavation could cease, and the area was approved for backfill; or 

2) When initial confirmatory sample results indicated that the cleanup criteria had not been obtained, and 

groundwater had not yet been encountered, the WDOE site manager required additional excavation and 

subsequent sampling and analysis. 

When the WDOE site manager indicated that excavation was complete in a particular sampling location, 

the sample result upon which this determination was reached became the final confirmatory sample result. 

The actual depths where the final confirmatory sample was collected (relative to ground surface at the 

perimeter of the excavated area) is included in Tables C-2 through C-5. 

Because the contaminants of concern in groundwater at CBL4 are RDX and perchlorate, excavations 

were primarily driven by the residual soil concentration of these two analytes. 

Soil cleanup levels for the selected substances were divided into three primary categories: 1) explosives 

and propellants; 2) VOCs; and 3) metals. The following sections describe the final confirmatory sample 

results for each of these categories. 
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Confirmatory Sample results for Explosives and Propellants 

Final confirmatory samples were analyzed for 2,4-dinitrotoluene, perchlorate ion, HMX, and RDX. 

The cleanup criteria for 2,4-dinitrotoluene, derived from the MTCA Method B soil cleanup level was 

0.5 mg/kg [0.5 parts per million (ppm)] (See Table 5-1). Results for the final confirmatory soil samples 

analyzed for 2,4-dinitrotoluene (which is a semi-volatile organic compound) were all below the detection 

limit which ranged from 10.4 to 57.6 µg/kg or [parts per billion (ppb)] . 

Table 5-1 Cleanup Criteria for Explosives and Propellants 

Site Cleanup Criteria 
derived from MTCA 

Selected Indicator Method B Soil Cleanup USEPA Region 9 PRG 
Hazardous Substances Level (mg/kg) (mg/kg) 

Explosives and Propellants 

2,4-clinitrotoluene 0.5 120 

Perchlorate Ion 0.5 7.8 

HMX 3.2 3,100 

RDX 0.5 4.4 

The cleanup level for perchlorate ion (perchlorate), also derived from the MTCA Method B cleanup level, 

was also 0.5 mg/kg (0.5 ppm), or 500 ~tg/kg (500 ppb). Concentrations of perchlorate detected in final 

confirmatory samples ranged from non-detectable (ND) to 15,200 ppb. Of the 273 final confirmatory 

samples analyzed for perchlorate, 14 samples (5.1 percent of the final confirmatory soil samples 

analyzed) exceeded the interim removal action cleanup criteria. These exceedences indicated that 

residual perchlorate concentrations above criteria were located in a few discrete areas: at a depth of 

19 .5 ft bgs at the eastern end of trench 5; at a depth of 27 .5 ft bgs in the eastern portions of trenches 6, 7, 

and 8; and at one location on the eastern end of trench 18. In addition, samples collected in portions of 

the fireworks trench were also above criteria (see Figure 5-2). WDOE reviewed each perchlorate result 

and directed when and where additional excavation should occur, and ultimately when the excavation was 

complete based on the criteria and basis for action as described above Section 5.2. Confirmatory samples 

were also analyzed for the explosive compounds RDX and HMX, with cleanup criteria of 500 ppb and 

3000 ppb respectively. With the exception of two sample locations, all final confirmatory samples were 

below the criteria for RDX and HMX. One of the exceptions was in a landfill perimeter sample (taken at 

location LP-05) with a final confirmation sample result of 33,000 ppb for RDX. The excavation was 

terminated at this location at 8.5 ft bgs. The other exception was a landfill perimeter sample (at location 

LP-13) with a final confirmation sample result of 580 ppb for HMX, where the excavation was terminated 

at 5.5 ft bgs . All confirmatory sample explosive and propellant results are included in Tables C-2 and C-3 

in Appendix C. 

Camp Bonneville, Washington 5-6 



Vl 
I 

-.J 

CAD FILE NO,/DATE: k:\d911\Com1,Bon vl\Lon dfill '1·\LF 4 -017.VrB .2-7-06 

.-- ,,.- ,... - --- ---- - - - - - - - - - - - - - - - - -- - - - - - - - ------- - - - - - -

//,,::: :: - ''--";""' 
/ I 

J / 
I / 

I ( 
: I 

1 I 
I 1, 
I I 
I I 

; \ 
t : 
: : 
f : 
: I 

i iTR1 A A • • • A • • • • • • A • • • • 
i i I~) L/os O N M L K (ti I H G F E O C B A 

I
I 1 ..v. LP-07 

II ,,,--- -A----------------- - ---------~----------
1 I / ... 
/ / / lFWT-01 \ 

,! f TR24 A A A A A A A •c .4. • T R1Q ~ LP-o6 
/ / LP-D9 G F E 0 C B A 0 B A \ 690 

- ............ , ........... 

',,',,, -- ... ... ..... ,, ... .... 

'\ \\ 

\\',, \ 
\ \,,, 
\ 
\ \ 
I I 
I I 
I I 
\ \ 
\ \ 

II \ 

r \ 

\ t 
I I 

\ \ 
I I 
I I 
I I 

\ \ 

! i 
: l , : I \ 

I

t !/ JI.WT-OZ , .. ~ LNJDf' ILL 
, 11 r p,r l l\lr'll\P, 
/ iJ TR3 .4. • .4. A A .4. A .4. J.WT-o 3 .4. • .4. .4. TR11 \ 

I I 

! ! 
: : 

; ',----, H G F E D ljl 8 A I D C B A \ LP-D5 
/ / ~WT-04 I, 
/ LP -101 / 

/ :;, ' / 
f / ! I : TR4 A 4 4 .4. A 

,' lf f / G F E D C 
/ / i )i(LP,L11 (J) 

/ / 1l , ! 

FWTWW-01 1 

• • B A 
JlWT-05\A • 

E D 

FWT-06 FWTE·W-04 A . 

• 8 
IF) 

X 
•TR,12 
A • I 

I 
I 
I 

I I 
/ I 

: : 
I I 
I I 
I I 
I I 

\ : 
] i 

! :' 
/ I 
I I 
I I 
r r 
I I 

I : 
/ I 
I I 

1ti11:-c:17v.dgn 

I / V ' I 
/ ! l _I / 
1 1 ,TR5/4 4 A A A A 4 A • E • D 

... • B 

. I 
4 ifR13 / I ✓ 

!• ; /✓/ 0~ 
/ Wl: ' '<° 

/ I / H G F E, D C 8 A 
JlWT-07 

C A 
/ 1 j ,' \700 5600 ;iJ10 

~ / f / J[WT-08 \ 

L4-MW02B f Pi ,~j I 

LP -04 
I ' , ,/,./ 

t ',.._ ,,,,- ~ 

1 ,,.( FW1WW-02 I , 
: , , ~ 
: e:,'<-

/TR6/4 • • • • • • • • ~ WT-09 t t • .... • .... .... IT R14 
,/ · /1 H n~o {ego E ,ai o 2f ,o 2~10 A E O c 8 A ,_11 A FWTEW-05 

/ iJ ' 
I I 4 FWT-10 I 

L4LMW02A / / I TR 7 I 
~ ,/ / I • A A 4 A • 4 A A A 4 A A .&TR15 1 

f / \ H G F E D C B A .AFWT- 11 F E D C B A I 
/ ! \ II) , .. so 3050 1~900 I 

1 1 ! ' ■ )l(LP-03' ,' {p_13 A TREW-03 .,; TREW-04 I 
, , FWT-.\2 ■ 1REW-07 

/ TR84. A \ A 4 A A A & A A 4 4 4 4 4 4 .&I TR1611 

! / J I \ -. H G F E D ,fao 8 A A . FWT-13 G F E D .. ·c B A I 
,' ,' ' FWTWW-D3 TREW-DZ .. FWTEW-06 \___ TREW-05 I 
: -- / \ I 
! ; TR9. • • • • • • • • • • • .... .... TR17 * LP-02 i 
: / \ J I H G F E D C B A D C B A 1 8911 
I : \ Ill IK) IEI l 
\ l ' ' \ \ I 1 1 \ TREW-01 TREW-06 / 

\ \ TR18'.. .& 4 A 4 A A A A : • A ■ A 4 • 4 I 
\ \ f\ O N M L K J I' H G F E D C B A / 
\ \ IOI\ ,,-'' 961 I. 
\ \ ~ --' \ -~ L4--MW03A ! LP-01 • 
\ \\ ,,. __ .,..,. ' \ • ' 
\, '\, _,.,..-".,.. \ I / 

\ \_,,, \ ,/ TR19A A A A ,' AH A A A A A .4. A I 
> )', , L K J I G F E D C B A / 

,,/ L4--MW03B-" ( , • , IMI // 
,,.,, I ,...... , ,' 

,,- : ----------------------------------~ 
/ ' 

~,, TR20 .& .& A A A L, _. .& .& .& .& • .._ .& .& .& .& A .& A .&- -• A A 
\ V U T 5 R ' ,Q P ,□ N M --- L , K J I H G F E 0. C B A 

~ \ ~ - W;l ------------ ',,,',,, IX) IWl 

L4- MW65A-- ----- ---------,_ ',,, 

GRAVEL ---,,,,, \, TR21 ~ t t t t -t' t ~ 
AREA ',,, \ , m 

' ' ' 
... ,\ '\, 

\\ \\ 
'\ ! \ 
~ ; \ 

' \ 

\\ \, 
I \\ 
I " ' " ' " \ \~\ 

r---------------J '-, , 
I \ 

TR2).& 
I 

\ ( j ',, 

..... ____ ----- ,- ' ... , ...... 
', 

.... 
H 

(J) 
• G 

.... 
F 

.... 
E • D • C • B • A 

: 
: 
I 
I : 
: 
r 
I 
I 

: 
I 
I 
I 

i' 
I 

' ! 
' I 
' : 

I 
I 
I 
I 

! 
: 
' I 

/ 
' 
! 
I 
I 
I 

: 
: 
,' 

' : 
,' 

' / 
) 

I 

' I 

' I I 

:' 
I 

: 
' I 
I 
I 

: 
I 

' : 
I 
I 
I , .. 
! 
' I 

: 
I 

! 
I 

' I 
I 

' I 
I 
I 

' ,' 
I 
I , __ 
I 

LEGEND 
11,\(1 PERCHLORATE CONCENTRATION Cµg/Kg or ppb) 

• CONFIRMATORY SOIL SAMPLE LOCATION 

■ CONFIRMATORY SOIL SAMPLE LOCATION (WALU 30 0 ~---~ MONITORING WELL SCALE IN FEET 

• POST ROAD SAMPLE 

30 

-- ....... _,, ... ,--✓ 

e IN 
----........... ,_ . 

',,,\ 

' \ 
\ 
I 
I 
I 
I 
I 
I 

' ' / 
! ,,, 

L4- MW01B 
~ 

X LANDFILL PERIMETER LOCATION Tetra Tech Inc. SOIL SAMPLE LOCATIONS 

-" 
L4, MW01A 

EXCAVATED TRENCH 

FWT FIREWORl<S TRENCH 

LOCATION 

~ 
WITH PERCHLORATE CONCENTRATIONS 

ABOVE CLEANUP CRITERIA 
LP 
TR 

TREW 
( ) 

LANDFILL PERIMETER 
TRENCH 
TRENCH EAST WALL 
PARENTHSES INDICATE INDICATE DUPLICATE SAMPLE OAK RIDGE, TENNESSEE 

CAMP BONNEVILLE 
VANCOVER, WASHINGTON 

Fi2ure 5-2 Soil Sample Locations with Perchlorate Concentrations above Cleanup Criteria 

~ 



Camp Bonneville, Washington 

Final Interim Removal Action Report 
February 2006 

THIS PAGE INTENTIONALLY LEFT BLANK 

5-8 



5.2.2 
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Confirmatory Sample results for Volatile Organic Compounds 

Cleanup criteria for VOCs, based on MTCA Method B Soil Cleanup Levels, included criteria for 

benzene, dichlorodifuoromethane, 1, 1-dichloroethene, 1, 1, I -trichloroethane, tetrachloroethene at 

concentrations shown in_ Table 5-2. 

Table 5-2 Cleanup Criteria for VOCs 

Site Cleanup Criteria 
Selected Indicator derived from MTCA USEP A Region 9 PRG 

Hazardous Substances Method B Soil Cleanup (mg/kg) 
Level (mg/kg) 

voes 

Benzene 0.05 0.6 

Diehl orodi fuoromethane 6.4 94 

l, 1-dichloroethene 0.003 120 

1, 1, I -trichloroethane 1.584 1,200 

Tetrachloroethene 0.053 1.5 

Dichlorodifuoromethane was not detected in any final confirmatory sample from CBL4. None of the 

other cleanup criteria VOCs detected in confirmatory samples exceeded the site cleanup criteria. All 

VOC sample results for the final confirmatory samples are in Appendix C, Table C-4. 

5.2.3 Confirmatory Sample Results for Metals 

The cleanup criteria for metals, as shown in Table 5-3 below, were based on the MTCA Method B Soil 

Cleanup Levels to protect groundwater. 

Table 5-3 Cleanup Criteria for Metals 

Site Cleanup Criteria 
Selected Indicator derived from MTCA USEP A Region 9 PRG 

Hazardous Substances Method B Soil Cleanup (mg/kg) 
Level (mg/kg) 

Metals 

Arsenic 6.0 22 

Barium 450 5,400 

Chromium III 576 100,000 

Chromium VI 27 30 

Copper 267 3,100 

Iron 36,100 23,000 

Lead 17 400 
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Site Cleanup Criteria 
Selected Indicator derived from MTCA 

Hazardous Substances Method B Soi] Cleanup 
Level (mg/kg) 

Zinc 96 
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USEPA Region 9 PRG 
(mg/kg) 

23,000 

Arsenic was detected above the cleanup criteria in 19 of the confirmatory samples (at concentrations 

ranging from 6.09 ppm to 107 ppm). However, arsenic was also identified and documented in Clark 

County background soil samples at comparable concentrations, and as a result was not considered by 

WDOE to be of concern at CBL4. Barium was detected above the cleanup criteria in 11 samples (ranging 

from 454 ppm to 656 ppm). 

Chromium concentrations in the final confirmatory samples were below site criteria. Copper was detected 

above criteria in 13 final confirmatory soil samples at concentrations ranging from 268 ppm to 321 ppm. 

Iron was detected above the cleanup criteria in 246 final confirmatory soil samples at concentrations 

ranging from 44800 ppm to 128000 ppm (i.e., 1.2 to 3.5 times the criteria). Iron concentrations, although 

above criteria, were fairly uniform across the majority of the site, and are representative of the natural 

range of iron concentrations in similar soils. Lead concentrations only exceeded soil criteria in three final 

confirmatory samples at concentrations ranging from 17. 7 ppm to 115 ppm. Zinc concentrations 

exceeded the soil criteria in 114 final confirmatory samples at concentrations from 98.8 ppm to 307 ppm. 

Indicator metal results for all final confirmatory samples, and comparison to the cleanup criteria are 

included in Table C-5. 

5.3 CONCLUSION 

Based on final confirmatory sample results, WDOE indicated, on December 20, 2004, that excavation 

was complete. After final status soil samples were collected from the bottom of the excavation (to 

determine and document the residual soil concentrations of perchlorate at the top of the groundwater 

table), WDOE indicated that the excavation could be backfilled. The IRA therefore achieved the 

remedial action goal of obtaining all necessary regulatory approvals. 
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Photograph 2-2 

UXO Observer in Observer's 
Station. The station consists of a 
Plexiglas shield supported by 
Ecology Blocks and sand bags that 
provide protection from accidental 
detonation of munitions. 
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Photograph 2-1 

Looking southeast across 
CBL4. The UXO Observer's 
Station is located on the right 
side of the photograph and 
the Explosive Storage 
Magazine is just left of that 
location . 

Photograph 2-3 

Explosive Storage Magazine inside 
Ecology Block containment area. 
The magazine was used to store 
explosives used in disposal of 
recovered MEC and in 
demilitarization of MC and MD. 





Photograph 2-5 

UXO Crew performing Mag and Dig 
Operations. The rope visible in this 
picture was used to demarcate 
work lanes on Landfill 4. 
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Photograph 2-4 

Containment area for MC and MD. 
Items in this area were inspected 
for potential explosive residue, heat 
treated (by detonation) if 
necessary, and demilitarized as 
needed before recycling with a 
local firm. MEG was destroyed on 
a daily basis. 

Photograph 2-6 

UXO staff re-acquiring targets for 
investigation using a Differential 
Global Positioning System. 





Photograph 2-8 

UXO staff connecting the remote 
firing device used in explosive 
disposal operations. 
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Photograph 2-7 

UXO staff placing donor explosives 
for disposal of recovered MEG at 
CBL4. 

Photograph 2-9 

Explosive Ordnance Disposal 
personnel from Fort Lewis, 
Washington discuss a rocket motor 
originally suspected to be chemical 
ordnance with site staff. 





Photograph 2-11 

Remnants of Mark 6 Red 
Phosphorus Distress Flares found 
in an MC burial pit at CBL4. Each 
square wooden canister contained 
four flare candles. The canister 
was held upright by a heavy weight 
zinc base plate. 
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Photograph 2-10 

Munitions Debris taken from a large 
burial/burn pit on the west side of 
CBL4. The circular objects are 
practice anti-tank landmines. The 
debris also included practice anti­
personnel mines, large caliber 
(105m or 106 mm) casings, spent 
marine markers and a Law Rocket 
tube. 

Photograph 2-12 

Practice rockets unearthed near the 
south end of CBL4. This area 
proved to be an MC disposal pit 
containing over 275, 2.75-inch 
practice rockets. 





Photograph 2-14 

Jet-Assisted Take-Off Bottle. 
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Photograph 2-13 

A 2.75-inch practice rocket 
embedded in a tire used as a 
target. 

Photograph 2-15 

Fireworks items and a civilian tear 
gas canister found at CBL4. 





Photograph 2-17 

Metal debris collected at CBL4. 
This debris was stored in rollway 
boxes and was turned over to a 
local company for recycling. 
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Photograph 2-16 
-- Burn layer in a large pit on the west 

side of CBL4. The dark layers of 
burn debris exuded a 
petroleum/diesel odor indicating 

,., that an initiating fuel had been used 
to ignite the ordnance or fireworks 
items being disposed of at these 
sites. 

Photograph 2-18 

Soil discharging from the Kolberg 
screen plant to the Ecology Block 
shielded containment area. 





t 

Photograph 2-20 

7.62mm Rifle Cartridge (top), 
7.62mm Blank Rifle Cartridge, 
(bottom), CBL4, June 4, 2004 

This MEC find included one full -up 
cartridge and 18 blank cartridges. 
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Photograph 2-19 

20mm Projectile (Solid) , 
CBL4, 
June 4, 2004. 

Photograph 2-21 

20mm Projectile (solid), 
CBL4, 
June 4, 2004. 





Photograph 2-23 

57-mm Projectile Base with 
Explosive Filler Visible, 
CBL4, 
June 2, 2004 
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Photograph 2-22 

60-mm Projectile (Mortar) Nose 
Fuse, 
CBL4, 
June 2, 2004. 

Photograph 2-24 

2.75-inch Rocket Warhead (HE), 
CBL4, 
June 7, 2004. 





Photograph 2-26 

.SO-Caliber Cartridge, 
CBL4, 
June 7, 2004. 
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Photograph 2-25 

3-inch Stokes Mortar, 
CBL4, 
June 7, 2004. 

MC 

_,. 

• Photograph 2-27 

Civil War Era Burton Projectile , 
CBL4, 
June 8, 2004. 

This item was turned over to 
Fort Lewis EOD for preservation as 
an historic art if act. 





•• 

I 

Photograph 2-29 

57-mm Projectile (Partial) , 
CBL4, 
June 14, 2004. 
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Photograph 2-28 

200-mm Projectile with Casing, 
CBL4, 
June 9, 2004 

Photograph 2-30 

37-mm Solid Shot Canister 
(Projectile), 
CBL4, 
June 14, 2004. 

This item was classified as MC 
Photograph 2-13 shows the shot 
filler from the canister. 





Photograph 2-32 

.50-Caliber Rifle Cartridge (HE) , 
CBL4, 
June 14, 2004. 

This find included seven cartridges 

t • ,, ..___ 
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Photograph 2-31 

Individual Shot - 37-mm Canister 
(see Photograph 2-12). 

Photograph 2-33 

5.56-mm Blank Rifle Cartridge , 
,, CBL4, 

June 14, 2004. 

This MEG find included 
106 cartridges. 





Photograph 2-35 

Sub-caliber LAW Rocket (Practice), 
CBL4, 
June 22, 2004. 
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Photograph 2-34 

CAIS Shipping Container 
(PIG), CBL4, 
June 17, 2004 

This cylinder was used to 
ship/store chemical agent 
identification sets. During use, 
these sets would typically have 
contained tiny glass vials of 
chemical agents in a wooden 
box that were used for training. 
No box debris or glass vials 
were found 

Photograph 2-36 

20-mm Projectile (Minus Fuse), 
CBL4, 
June 22, 2004 





Photograph 2-38 

Rocket Motor Originally Suspected 
to be Chemical Ordnance, 
CBL4, 
June 23, 2004. 

This item was initially thought to be 
possible chemical ordnance due to 
the use of color coding similar to 
that used for chemical items. 
Fort Lewis EOD responded to the 
site and determined the item was 
not chemical ordnance. 
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Photograph 2-37 

Unidentified Item Containing 
Mercury; (possible Mercury 
Trembler from SCAMP) 
CBL4, 
June 23, 2004. 

Photograph 2-39 

40 mm HE Projectile (Minus Fuse), 
CBL4, 
June 29, 2004 





Photograph 2-41 

CAD, 
CBL4, 
June 29, 2004. 

This MEC find included four CADs. 
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Photograph 2-40 

Cartridge Actuated Device (CAD) , 
CBL4, 
June 29, 2004. 

Photograph 2-42 

Unidentified Flare (Partially 
Burned), 
CBL4, 
June 29, 2004. 

This MEC find included four flares. 
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Photograph 2-44 

Unidentified Flare (Live) , 
CBL4, 
July 7, 2004. 

This MEC find included three 
flares. 
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Photograph 2-43 

AN-M103 Bomb Nose Fuse, 
CBL4, 
July 7, 2004. 

Photograph 2-45 

Unfired 20mm Projectile (With 
Casing), 
CBL4, 
July 7, 2004. 





Photograph 2-47 

CAD, 
CBL4, 
July 9, 2004. 

This MEC find included two fuses. 
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• ,. ,_ J Photograph 2-46 

A-16 

Grenade Fuse, 
CBL4, 
July 8, 2004. 

Photograph 2-48 

Projectile Base Fuse, 
CBL4, 
July 9, 2004. 





Photograph 2-50 

Flare Cartridge (Live), 
CBL4, 
July 9, 2004. 
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Photograph 2-49 

Mark 13 Flare (Partially Burned), 
CBL4, 
July 9, 2004. 

This MEC find included three flares 

.. 

Photograph 2-51 

Five-inch Spin Stabilized Rocket 
with Warhead, CBL4, 
July 12, 2004. 

This item was originally suspected 
to be chemical ordnance. It was 
found to be an inert item painted to 
look like a chemical rocket. 





Photograph 2-53 

M5 Landmine fuse, 
CBL4, 
July 13, 2004. 
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Photograph 2-52 

5" Spin Stabil ized Rocket with 
• Warhead, 

CBL4, 
~~- July 12, 2004. 

A-18 

Rear view of suspected chemical 
rocket. (see Photograph 2-38) . 

Photograph 2-54 

World War II Japanese Rifle 
Grenade, CBL4, July 13, 2004. 





. . 

Photograph 2-56 

Electric Blasting Cap, 
CBL4, 
July 21, 2004. 

This MEG find included eight 
blasting caps. 
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Photograph 2-55 

40-mm Grenade Casing, 
CBL4, 
July 20, 2004. 
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Photograph 2-57 

Tear Gas Canister (Unfired), 
CBL4, 
August 16, 2004. 





Photograph 2-59 

Rocket and Missile Solid 
Propellant, CBL4, 

August 16, 2004. 
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Photograph 2-58 

2.75-inch Solid Rocket Propellant 
(Ballistite) CBL4, 
August 16, 2004. 

Photograph 2-60 

40-mm Projectile (Unfired) , 
CBL4, 
August 18, 2004. 





Photograph 2-62 

Unidentified Flare (partially burned) 
CBL4, 
August 19, 2004. 
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Photograph 2-61 

AN-M103 Bomb Nose Fuse (With 
Booster), 
CBL4, 
August 18, 2004. 

Photograph 2-63 

Aircraft Ejection Seat Secondary 
Device, 
CBL4, 
August 19, 2004. 





Photograph 2-65 

MEC Items Found During Soil 
Screening, 
Screen Plant Laydown Area. 

The pictured items include 
.SO-caliber cartridges, CADS, a 
40-mm practice rifle grenade, point 
detonating projectile fuses, 40-mm 
projectiles, bomb tail fuses, a 
practice anti-personnel mine 
(Bouncing Betty), a tear gas spray 
canister, a full-up 20-mm round, 
20-mm HE projectiles (No casings), 
flares, an ejection seat secondary 
device, and 7.62-mm rifle cartridges. 
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Photograph 2-64 

.SO-caliber and solid 20-mm 
Projectiles 
CBL4. 

These items were found early in the 
Mag and Dig phase of work. They 
were clustered in the same general 
area and might have been 
indicative of a very small MC 
disposal pit. 

Pieces of a 5-inch practice projectile containing a 
purple-colored, waxy, inert filler. The filler was tested 
using an Expray Explosive Detection Kit to ensure that it 
was inert prior to disposal. 
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Photograph 2-68 

Trenching operations in 
preparation for sampling. 

Camp Bonneville, Washington A-23 

Final Interim Removal Action Report 
February 2006 

Photograph 2-67 

Trenching operations in preparation 
for sampling. 

Photograph 2-69 

West side of the pit excavated for 
removal of perchlorate 
contaminated soils. 





Photograph 2-71 

Perchlorate pit excavation at 
intersection with groundwater 
table. 
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Photograph 2-70 

Covered stockpile soils awaiting 
final disposition. 
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APPENDIX B - WASTE DISPOSAL DOCUMENTATION 

B-1 WASTE PROFILE DATA FOR CLASSIFICATION (FOR TRANSPORT AND 
DISPOSAL); 

Camp Bonneville, Washington 





~-
WASTE MANAGEMENT 

Columbia Ridge, Hillsboro, Rivemend, Graham Road, capitol, Wenatchee 

Service Agreement on File? 

WASTE PROFILE SHEET 
TERMS & CONDITIONS 

•· Yes ::: No This fMl1 is 10 be~ 10 ~ \lffl/\ 111e ~ex~ wam scteenm!l £rtteria. 

al1-♦iillb!BIIMCE 

Prcfl•Number.._ ____ _ 
Expiration Oallil:. _____ _ 

Profit& Addendum Attached? 

tl,.ves = No 

1. GenefatorlSite Name:c...;V.;..:...;;• :;:;:.:;.•.4=✓~ ......... ,(,.,>,d~<..J,l:el~,,.i,,-· !flt 2. SICCode: _____________ _ 

3. Sitekldress: 2.sJ.. ~ I /Jf: fl .... Site Cly; V ~ Ge I.'\ r::::€.,...-

s Site State: w A 
8. 

Site Cotrmy. u s A 
Site Phone: c:s, t> j q Cf- 't- S-$" e, 0 
CustomerPhooe: 5".,.._,f... (J,..,f Ci. J,.,....,,.,e__ 11. 

5. Tran.sporter/Transfer Station: #ll( > ~:!':' . 6. Sl'lippirgMelhod: ::G-::::::f i-1.,!:'j 
7. Estimated~ntily(vVeight&Vo!.):: '2.:o~ OCJO UR.£ /tt:I1t>go T»t\{ per )(Job :.:Year ::.:Olher ___ _ 

8. Delivery Date(s): __________ ___,_,......._ 

J. Personal Protective Equipment Requirements: _U_!vt_-__ } ......,,~......_ ___________________ _ 
10. Is this a US Dept. of Transportation (USDOT) Hazardous Mat~al? 

.... Yes )'._No (If nc. Skip 10, tt and 12) 

11_. Reportable Quantity: __________ _ 

12. HazardCtass/W.#: _____________ 13. Shipping Name: ___________ _ 

,/_Check if additional information is attached. Indicate the number of attached pages: ___ _ 

1. ls the waste represented by this waste profile sheet a "Hazardous Waste" as defined by USEPA, 
Canadian. Mexican, State, or Provincial reaulation? 

2. Does the waste represented by this waste profile sheet contain regulated radioactive material or 
~ulated concentrations of Polvchlorinated Blr,henvls (PCBs)? 

3. Does this waste profile sheet and all attachments oontain true and accurate descriptions of the waste 
material? 

4. Has all relevant information within the possession of the Generator and Customer ragaltiing known or 
suspected hazards pertainir19 to the waste been disclosed to the Contractor? 

5. ts the analytical data attached hereto derived from testing a representative sample in accoroanoe with 40 
CFR 261.20/c) or equivalent rules? • 

6. V\lill an chanses that occur in the character of the waste be identified by the Generator and disclosed to 
the Contractor nor to ovid· the waste to the Contractor? 

Yes No 

1. Ma~Melh(i,j: _____________________________ _ 

2. De.signatedFacility: _____________ _ 3. Hoursofacceptanc:e: ________ _ 

4. Pracautions. Special Handling Procedures. or Limitations on Approval:. __________________ _ 

Generic Approval: : .. Yes ·: No Special Waste Decision: □ Approved a Disapproved 

es Person: ______ _ Date: ___ _ Technical Manager. ______ _ Date: ____ _ 

GENERA TOR AND CUSTOMER MUST READ AND SIGN REVERSE HEREOF INITIAL 
l~) --

INITIAL ___ _ 





Sampk 
Identification 

Perchlorate IIMX 

TABLE X. SUMMARY OF THf. RFSULTS Or LANDFILL 4 STOCKPILE SOILS ANALYSES 
JULY 2004 SITE INVESTIGATION 

US. ARMY CAMP BONNEVILLE LANDFILL 4 
V ANCO\JVER, WASHINGTON 

Explo,h•es (ftf/kg) If Org-,mic~, Pesticides, Petroleum Hydrocarbons (mglkg) 

RD 
2,4J,-Tri• 

nitro­
toluene 

4-Amino-· 
2,6-di-nitro­

toluene 

2-Amino-
4,6-di­
nitH>• 

toluene 

2,4.5-T Alpha• 
BHC 

Bata• 
BHC 

Endrin 4,4'-DDT Dieldrin Aldrin Gas Oiese! 

SP-0! 74,!i <llJ 190 <8.20 <8.$3 <9.03 <5.4! O.i67 O.OO'Jl4 <0.00416 <0.00416 '<0.00416 ND <4.l7 ND 
SP-02 34.0 8 ,.1 l.3 180 ISO <8.53 •:9.0:l <5.82 0.108 -,0.00457 <0.00457 <0.00457 <0.00457 0,0{1718 ND ND 
SP-OJ 79,S , l U 480 <8,20 <8..53 -:') OJ <5.% 0.1)971 •c0.00455 <0.(!0455 <0.00455 <0.004.55 • .. 0.00455 ND NO .. 
SN14 !Sl < I 1.3 2!\0 <8.20 <8.53 <9.0J <(d<> 0.133 <0.00452 <0.00452 <().004$2 <0.(J(l452 <0.{10452 ND ND ll 
SP-1)5 2'9.{I 8 •. t D tSO <8.20 . <8.5J <9.!H •cl>.07 0.094 <0.00489 <0.00489 <0.1)0489 <0.00489 <0.{1-041)9 ND NO ff 
SP-06 53.S UO 51110 •./UO _ <8.5J _ _<9J)J _ <5. 7& <0.00466 ,,:0.00466 <0.004o6 <O.Oil466 •<0.00466 <0.00466 ND ND u 

Sl'-07 39.4 1:1 •:! I .J 2200 ···8.20 <8.53 ••.<J.OJ <6.55 0.0971 <0.00469 <0.00469 <0.00469 <0.00469 <0.00469 ND ND " 
SP-08 uo -~l U f90 <&.20 <.8.5., <9.03 ,:6.03 UIU <-0.(!0459 o.ou <0.00459 <0.00459 <0.00459 ND ND 11 

SP,09 IIJ · 2!0 JOOll •.8.20 •:8.5J <9.03 <6.2 O.llS 0.0145 <0.00462 OJ!Ol87 O.Oil.ll8 ,.0.00462 NO ND .. 
SP·!O 1()3 150 650 •:8.20 • ·-8.H d).03 <6.28 0.219 0.0214 <0.00482 0,00481 ,,:o.00482 ,,Q.(!()482 3.H ND ft 
SP-I I !69 • ! I J 160 ··8.20 •:8.53 <9.03 •6.32 0.138 <0.00495 <0.00495 <(Ul049S <0.0049S <.()JK!495 ND 44.6 ff 

SP-12 H 6U 11 · 11 , U • ll.01 11 •&.20 • 11 <8.5~ U ·•9.0J II ,.:(>37 ff 0,0684 ff <000475 ll <0.00475 U <O.OIJ47S ff <0.00475 11 <0.0047.'i D ND H NO 
SP•l3 ff 147 II •,II~ ll 870 l! ,,Juo II •-853 ll ,,9_03 II <6.55 H 0.0609 U <0.005 ff <-0.00$ fl <().{)05 JI <-0.005 0 <0.005 JI :UJ ff ND 
sP-l4 11 1w 11 <!U n mi 11 •·&w n "-8.53 11 <9.oJ 11 <6.14 11 0.106 11 <o.(m497 II ,.(J.00491 II ,,0.004:91 ,U,:0.004<>7II ,,tt004'>1 II Nt> n ND 
SP-l:'l' ,·.$1.8 <I U 2700 160 <8.53 140 <6.44 O.IJ62J <0.00497 <(l.00497 . <0.00497 <0.00497 ,:0.00497 NO NO I 
SP,16' <5JO <11.J 180 380 .uo 150 19.2 O.IIS91 <0.00486 <0.00486 ,.::(UJ{)486 <0.00486 <OJm486 NO ND 

J';!~o 1,000 4,000,000 '),090 JJ.300 NC NC 8(1-0 0.159 0.556 0.556 2.94 0~625 0.0588 100 2000 - -·----------
NA .. Nol aJ1a!yzed for the- n.,;sociated analyte 
NC - No MTCA Method B ,;cn..•tmillg criteria exist for the associated analyte 
S!1adin!\lnc.licates a 1mncentration that exceeds tile MTC A Method B screening level. 





TABLE X. SUMMARY OF THE RESULTS OF LANDFlLL 4 STOCKPILE SOiLS TCLI' ANALYSES 
JULY 2004 S!TE !NVESTIGA TION 

U.S. ARMY CAMP BONNEVILLE LANDFILL 4 
VANCOUVER. WASHINGTON 

TCLP Metals(mg/1) TOt.al Metals 
Sample (m!1ik!,!I 

ldentific;arion Total Chromium Arsenic Barium Cadm.ium Chromium Lead Selenium Silver 
Vl 

SP--01 O.OtJ9 1.2 o.om 0.001) 0.0389 0.00939 <0.05 t.4 

~ 
0.014 2.27 0.0103 0,00334 0.0338 0.00949 0.0591 0.&4 

0,00841 l.57 0,00918 0.00287 0.0339 0.005$6 o.osu o.so 
SP--04 0.00673 2,4-4 0.00974 0.0021 0.0375 0.00544 0,04%8 <0.40 
SP--05 <0.1 2,.27 o.~ 0.00181 0.0141 o.00545 0,0344 0.66 
SP--06 0,007.2.2 2.29 

I 
0.0042.2 0.031 <O.l 

Hl:t 
O.St 

SP--07 <0.1 .us 

~ 
0.0509 <0.1 0.75 

SP--08 <0.1 2,16 0.0394 -sO.I O.Sl 
SP-09 <0.1 ZJ.6 o. tt.11331 <;O,l 0.0195 o.54 
SP-10 <0.1 2,3 ll.00164 jJl: <0.1 • O.Sl 
SP-I I <0.1 lM tl.OOJ9l <0.1 0.46 

~

12 0 ..... .,.. .. u :u1 0.00276 o..om o.om 0.4-0 
13 ---0,J 2,32 0.00608 0.00211 0.0254 0.00687 0.00612 <0.40 
14 <0.l %.5 0.00819 0.00205 0.06$4 <0.l 0.00483 0.43 

•IY <0,1 2.22 0.00892 0.00171 0.0308 <0.J ±iil92 <0.40 
SP,16 <0.l u 0.00841 0,00207 0.0278 <0.1 324 <0.40 

Maximum 
Concentration 

of 
Contaminants S.O 100.0 1.0 5.0 s.o 1.0 5.0 240 
forT011deity 

Cltaracleristic 
/me;/kg) 

MTCA 0.667 S,600 80 !W,000 250 400 400 400 MethodB 
NA - Not analyzed for the ilSSO()iated analyte. 
NIA- Not applicable. 
Shadin2 indicates a concentration that e,iceeds the MTCA Method B screenimz level. 





WASTE MANAGEMENT 
Columbla Ridge, Hillsboro. Riverbencl, Graham Road.Capitol, Wenatchee 

PAYMENT INFORMATION 

Please check one of the following: 

i1- Landfill Account** 

- land fill account provide the following: 

Cash -

--- Business Check 

-··· Visa/Mastercard (Wenatchee does not accept Credit Cards) 

- Please return the payment information sheet wi1h the Waste Profile, Laboratory results and chain of custody to Kristin castner at Fax: (503) 
493-7822 or Phone: {503) 493-7834. 





0.9/14/2004 14:02 5417453826 UALLEY LANDFILLS INC P"4GE 02 

•---TOA WMff PIIOFU.8 SNDT 

Requested Oispo581 Fadltty:COFFIN BUTTE LANDFILL 
an Allied W4flt C""1JJOl(Y 

I. ..aerator 
Generator Hane: 

j State: w 
State 10/Beg N 
Generator Maili 

State: 
Generator eon 
PhOne Number: Fae Number. { ~f' 3 

Ila. T 
I Oont9et Neffle: 

Transporter Address: 
County: , State: 2.lp: 
Fax N1.mber: State Transportation Number: 

i 6i11To: tact Name: 
t 
I Sillin 

Name of Waste: 

Process Generating Waste: 

T}"pe of Waste O INDUSTRIAL PROCESS WAsiS or □ POLLUTt 
Physics+ State: 'SOLtO O SEMI.SOLID O POWOER O LIQUID 

0 NO SAMPLE TAKEN 
• Is the ~ aampe ootfected to prepare thia profite and labolatory 

anat~Sis. collllJC:ted in accordance with U.S. EPA 40 CFR 281.20(c) guidelines or 
iv;ilent rul • 

Signature: 

\l( YES or O NO 





Ul41...I...C:. Y 1...14!'11/t" J.L..L.::> .I.NI., 

GENERA TOR WASTE PROFILE SHEET (coatitl:4 , 
. f : . Waste Pro6le # 

V. Physical Characteristics of Waste 
Characteristic Contpmmts ¾ by Weight (twtge) 

L 
2. 
3. 
Col~ot: Odor (d~be): Free Liquid~s: % Solids: pH: : Flash Point: 

{i..t, r~wn /SIA 0 YES or NO - "f 
Coment % 

A.ltd l.obon,to,y Alltllytical Rqort (IINVor Mato'l#I Sl,f«y Dt,/JI, SJ,tttJ 
lrrd • ldttd Pora,,,,,,_,,,, Pn,,JtletJ r•tllis Pro 

Page 2 of2 

Phenol 

M'lffl 

Does th.is wlMde or gcnmrting ~ conlain~ ~ion, of the tbllowing Potidda and/or Hcfbicida: 
ChlOfdUle, Endrin. ~ltlf (~ it cpoltides). Ufldane. Methoxychl.Of. T~ 2.-4-0, or 2,4,S-TP Silvex as 
denl'\ed in 40 CFlt 261.3;!'? 

OYEsor)(No 

Docs this WIL'lte «in!Sin Ngulitted c,u11ccutnd0ft! of lillcd baan;loll$ wUIICS defined in 40 CFR 26 t.l 1, 26 t.l2, 26t.33. 
includin ltCIA F-Li!kd Solvenu? 
Does thb wa~ contain ~ ~ens of 2,3, 1,&,. i~~iO'l<in {2,3, 1,1, TCCO). or lift)' other 
dioxin-, defined in 40 CFtt. 261.Jl 7 

& this waste genenitod at a Fed.era! Clea11 Up Site? 
YI. Generator Certification 

NO 

OYESor~NO 
YESor NO 
YE.Sar NO 
YES« NO 
VESor NO 

t hereby certify that to the be!t of my knowledge m:t belief, the inmnation cmt1dned b«cin is a true Md ~ dc:KriptiOTt of tho ~ 
material being offi:red. fb1- d~. l t'imtle!' cettiJj, me by utill:dl'!I ·this prvtile, neith« myself nor arr, other fflll)t0Yft or the comp11.1y will 
delivr:r mr disposal or attempt ti) d't:li"Ycr fur dispow Ml)' Waste which. is i,l11$8ified • t'(lll(ic W11Ste, hamdo!u wei,to or inft:ctiCWI waste. « ~ 
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Expiration: __________ _ 

Signature 

C Allied Was:re. August 2000 





---~ ... ,,:~ 

SUMMARY Of THE RESULTS OF LANDFILL 4 STOCKPILE SOILS ANALYSES 
U.S. ARMY CAMP BONNEVILLE LANDFILL 4 

VANCOUVER, WASHINGTON 

Explosives {µg/kg) Organics. Pesticides, Petroleum Hydrocarbons { mg/kg; 

Srunpfo 2-Amino-lde11tificat1011 2.4.6-Tri- 4-Amino- 4,6-di• Alpha- Beta-Perchlorate HMX RDX nitro- 2,6-di-nitro- nitro- 2,4,5-T BHC BHC Endrin 4.4'-DDT Dieldrin Aldrin _Gas Dies.:! 
toluene toluene 

toluene . SP-01 14.5 <11.l 100 <8.20 <8.53 • <9.0l <5.41 U67(Cll 0.00914 (Cl) <0.00416 <0.00416 <0.00416 ND <:4.22 <26.1 
SP-02 34,(l(J) <113 180 IS& <8.53 <9.03 <5.82 O.J08(CI) <0.00457 <0.00457 <0.00457 <0.00457 0.00718tCti <4.65 <26.8 
SP-03 79.!i <II 3 48& <8.20 <8.53 <9.03 <5.% O,OCJ71(Cl} <0.00455 <0.00455 <-0.00455 <0.00455 <0.00455 <4.69 <29.4 
SP-04 lSl -~11 3 MO <8.20 <853 <.9.03 <6.16 U33(Cll <0.00452 <0.00452 <0.00452 <0.00452 <0.00452 <4.78 <28.I 
SP-05 29,0(J) <I 1.3 150 <8.20 <8.53 «-"9.03 <6.07 0.094(C1} <0.00489 <0.00489 <0.00489 <0.00489 <0.00439 <4.71 <31 
SP-06 53,5 I~ 521l0 <8.20 <8.53 <9.03 <5.1,8 O.l (Cl, DS) <0.00466 <0.00466 <0.00466 <0.00466 <0.00466 <4.48 <28.4 
SP-07 39,4(.JI <ll 3 2200 <8.:?0 <8.53 <9.03 <6.55 0.0971 (Cl. 05) <0.00469 <0.00469 <0.00469 <0.00469 <0.00469 <4.S.I <28.3 
SP.08 140 <lU 190 <8.20 <8.53 <9.Q3 <6.03 o.un Ct, DlO} <0.00459 0.012{0) <0.00459 <0.1)0459 <OJ.i0459 <U3 <27.5 
SP-09 UI lJO 3000 <820 <853 <9.03 <6.2 o.ns Cl,DUn 0.014.,; (Cl) <0.00462 tl.()0287 tel, J) O,OOJJB iCJ, J) <0.(!0462 <4.93 <29.5 
SP-10' UMI 150 650 <8.20 <8.53 <9.03 <6.28 0.219 Cl,010) 0.0214(Cl) <0,004&2 0.00481 tCl,J} <0.00482 <0.00482 .J.HfJI <30 
SP-11 169 <II 3 160 <:8.20 <8.53 <9.03 <6.32 0.138 Cl, DS• <0.00495 <0.00495· 0,00301 WI, Jl <0.00495 <0.0()4<)5 <4.96 44,6 
SJ>-12 62.4 <ll.3 <8.07 <8.20 <8.53 <9.03 <6.37 0.0684 (Cl DS) <0.00475 <0.00475 <0.()0475 <0.00475 <0.00475 <5.05 <26.9 
SP-13 147 <tl.3 870 <8.20 <8.53 <9.03 <6.55 0.06119fCl) <0.00'5 • <O.OOS <0.005 <0.005 <0.005 2.63 IJ} <31.2 
SP-14 77.9 <113 lHI <8.20- <8.53 <9.03 <6.14 . 0.106 Cl, DS) <0.0!)497 <0.00497 <0.00497 <0.00497 -=0.00497 <4.9 <27.4 
SP-15 <51.8 <113 1700 160 <8.53 140 <6.44 0.062J(Ct) <0.00497 <0.00497 <0.0().197 <000497 <000497 <5.01 <27.6 
SP-16' <SM <JI 3 ts&' 380 120 150 19.l 0.059l{Cl) <0.00486 <0.00486 <OO!l4S6 <000486 <000486 <471 <29.9 

I - Replicate of sample SP-09. 
2 - Replicate of sample SP· IS. 
J - The analyte was positively identified. but the associated result is an estimated value. below laboratory reporting limit. • • 
CI - Second column confirmation was performed. The relative percent difference value (RPO} between the results on the two columns was evaluated and detennined to be < 40%. 
C2 - Second column confinnation wa.~ perlormed. 111e RPO between the results on the two columns was evaluated and determined to be > 40"/4. The higher result was reported unless anomalies were m>1ed. 
D5 • The reported result for this analyte was calculated based on a secondary dilution factor of S. . 
01 O • The reported result for this an11l:i,1e was calculated based on a secondary dilution factor of 10 . 

... ~~ .. ----•"" 





SUMMARY OF THE RESULTS OF LANDFILL 4 STOCKPlLE SOILS TCLP ANALYSES 
JULY 2004 SITE INVESTIGATION 

U.S. ARMY CAMP BONNEVILLE LANDFILL 4 
VANCOUVER. WASHINGTON 

TCLP Metals (mg/l) Total Metals 
Sample (mg/k11) 

Identification 
Lead Selenium Silver Chromium 

Arsenic Barium Cadmium Chromium VI 
SP-0l 0.0139 (J} 2.2nm 0.0122 W 0.0013 (J) (l.0389 0.00939{J) <0.05 1.4 
SP-02 0.014 (J) 2.27 (B2} 0.0163 (J) (t.00334 {J) 0.0338 0.00949 (J) 0.0592 (J} 0.84 
SP-03 0.00841 (Jl l.570lll 0.4)0978 (J) 0.00287 (J) 0.0339(J 0.00556(J) 0.0512 {J) o.so 
SP-04 0.00673 (J) 2.44 (Bl) 0.00974 (J) 0.0021 (J) 0.0375 (J 0.00544 (J) 0.0428(J) <0.40 
SP-05 <0.1 2.27 (Bl) 0.00666(J) 0.00181 (J) 0.0141 (J) 0.00545{J) 0.0344 (J) 0.66 
SP-Op 0.00722(J) 2.29 (B2) 0.00977(J} 0.00422 fJ) 0.031 (J) <O.l 0.0312 {J} 0.51 
SP-07. <0.l 2.55 (B2} o.01osm 0.00177{J) 0.0509 (J) <0.1 0.0268 (J) 0.75 
SP-08 • <0.l 2.16 <Bll 0.00799 (J) 0.00137 (J) 0.0394 (J) <0.1 0.0217 (J) 0.53 
SP-09 <0.1 2.26 (Bl} 0.00934 (J) 0.00181 (J) o.o:m tJ) <O.l 0.0195<J} 0.54 
SP-lO' <O.l 2.3(.82) 0.00932 (J) 0.00164 (J) 0.036(J) <0.1 0.0155 (J) 0.52 
SP-I I <O.l 1.56 (82) 0.00818 (J) 0.00192 (J) 0.219 (J) <0.l 0.0134 (J) • 0.46 
SP-12 0.00794 (J} • 2.51 lB2) 0.00953 (J} 0.00276(J) 0.0412 (J) 0.0121 (J) 0.0114 (J) 0.40 
SP-13 <OJ 2.32 {82) 0.00608 {J) 0.002nm 0.0254(J} 0.00687 {J) 0,00612 (J) <0.40 
SP-14 <O.t 2.5 (B2) 0.008J9(J) 0.0020S(J) 0.0654m:IJ <0.1 0.00483 (J) 0.43 
SP-15 <0.1 2.22 lB2l (l.00892 (J) 0.00171 (J) 0.0308 <0.1 0.00392 (J) <0.40 
SP-16" <0.1 l.1 {82) 0.00841 (J) 0.00207 (J} 0.0278 {J) <0.1 0.00324(J) <0.40 

Maximum 
Concentration of 
Contaminants for 5.0 100.0 1.0 5.0 5.0 1.0 5.0 240 

Toxicity 
Characteristic 

(m!!/L) 

l - Replicate of sample SP-09. 
2 - Replicate of sample SP-15. 
J - The analyte was positively identified, but the associated result is an estimated value, below laboratory reporting limit. 
B2 - This analyte was detected in the associated method blank. The analyte concentration was determined be significantly 
• hirmer than the associated method blank (less than ten times the concentration reported in the blank). 
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BT = Baker Tank 
CBL4 = Camp Bonneville Landfill 4 
FD = Fill Dirt 
FWT = Post Exploratory Fireworks Trench 
FWTEW = Fireworks Trench East Wall 
FWTWW = Fireworks Trench West Wall 
LCS = Lab Control Sample 
LCSD = Lab Control Sample Duplicate 

SAMPLE CODES 

LP = Landfill Perimeter 

MD 1 = Mag & Dig 1 
MW2A = Monitoring Well 
POSTR = Post Road 
PRELD = Pre Lay Down Area 
PRERD = Pre Road 
SP = Stock Pile 
SPRD = Stock Pile Road 
SS = Soils Sample 
TB = Trip Blank 
TR = Trench (After 9/2004 Post Trench) 
TRE = Post Exploratory 2 East Pit 
TRE-1 thru 4=TR16-D, E, F, G 
TRE-5= TR09-A and TR09-K (Dup of A) 
TRE-5= TR17-D and TR17-E (Dup of D) 
TREW = Trench East Wall 
TREW 1-6= West Side of Pit between TR9 and TRl 8 
TRSW = Trench South Wall 
WP=WestPit 

Camp Bonneville, Washington C-1 

Final Interim Removal Action Report 
February 2006 





Excavation 
Event Date (s) 

-

9/13/2004 - 09/17/04 

Camp Bonneville, Washington 

Final Interim Removal Action Report 
February 2006 

Table C-1. Intermediate Perchlorate Sample Results 

Sample ID/Location Excavation Guiding/Confirmation Perchlorate Results 
Sampling Date After Excavation 1uuk2 

TR0l-D 16-Sep-04 114 
TR0l-G 16-Sep-04 54.7 
TR0l-H 16-Sep-04 59.1 
TR0l-I 16-Sep-04 47.4 
TR0l-J 16-Sep-04 191 
TR0l-K 16-Sep-04 43.4 
TR0l-L 16-Sep-04 39.4 
TR0l-M 16-Sep-04 109 
TR0l-N 20-Sep-04 251 
TR0l-O · 20-Sep-04 234 
TR0l-P 20-Sep-04 328 
TR0l-Q 20-Sep-04 128 
TROl-R 16-Sep-04 197 
TR0l-S 20-Sep-04 122 
TR02-C 20-Sep-04 46.7 
TR02-F 20-Sep-04 177 
TR02-G 20-Sep-04 257 
TR03-B 20-Sep-04 48.3 
TR03-C 20-Sep-04 150 
TR03-F 20-Sep-04 50.5 
TR03-J 20-Sep-04 123 
TR04-A 20-Sep-04 166 
TR04-B 20-Sep-04 555 
TR04-C 20-Sep-04 467 
TR04-D 20-Sep-04 134 
TR04-F 20-Sep-04 94.3 
TR04-Q 20-Sep-04 313 
TR04-H 21-Sep-04 46.5 
TR04-I 21-Sep-04 186 
TR04-J 20-Sep-04 253 
TR05-B 21-Sep-04 1220 
TR05-C 21-Sep-04 1140 
TR05-D 21-Sep-04 2760 

TR05-E 21-Sep-04 2350 
TR06-A 21-Sep-04 76.1 
TR06-B 21-Sep-04 914 
TR06-C 21-Sep-04 1270 
TR06-D 21-Sep-04 1830 
TR06-E 21-Sep-04 416 
TR06-F 21-Sep-04 1920 
TR07-A 21-Sep-04 33.7 
TR07-B 21-Sep-04 569 
TR07-C 21-Sep-04 3050 

TR07-D 21-Sep-04 1830 

C-2 
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Table C-1. Intermediate Perchlorate Sample Results ( continued) 

Excavation Sample ID/Location Excavation Guiding/Confirmation Perchlorate Results 
Event Date (s) Samplin~ Date After Excavation U,2/k!?: 

TR07-E 21-Sep-04 70.4 

TR07-F 21-Sep-04 258 
- TR07-H 21-Sep-04 569 

TR08-B 21-Sep-04 37.6 
TR08-C 21-Sep-04 794 

TR08-D 21-sep-04 133 
TR08-E 21-Sep-04 490 

TR08-H 22-Sep-04 63.3 
TR09-A 22-Sep-04 1010 
TR09-B · 22-Sep-04 386 

TR09-C 22-Sep-04 107 

TR09-K 22-Sep-04 991 
TRlO-C 22-Sep-04 46.2 

TRlO-D 22-Sep-04 189 
TRll-B 22-Sep-04 51.2 

TRll-C 22-Sep-04 59.8 
TRll-D 22-Sep-04 135 
TR12-B 22-Sep-04 182 

TR12-C 22-Sep-04 55.4 

TR12-D 22-Sep-04 65.4 

TR12-E 22-Sep-04 102 
9/13/2004 - 09/17/04 TR12-F 22-Sep-04 175 

(continued) TR13-A 22-Sep-04 112 

TR13-B 22-Sep-04 33.2 
TR13-C 22-Sep-04 97.7 
TR13-D 22-Sep-04 492 

TR13-:P 22-Sep-04 749 
TR13-E 22-Sep-04 749 
TR14-B 22-Sep-04 49.9 

TR14-C 22-Sep-04 36.6 

TR14-D 22-Sep-04 125 

TR14-E 22-Sep-04 586 

TR14-F 22-Sep-04 229 

TR14-G 22-Sep-04 49.5 

TR15-E 22-Sep-04 46.9 

TR15-F 22-Sep-04 42.6 

TR15-G 22-Sep-04 80.3 

TR16-C 23-Sep-04 482 
TR16-D 23-Sep-04 2350 

TR16-E 23-Sep-04 11900 

TR16-F 23-Sep-04 7350 

TR16-G 23-Sep-04 1200 

TR17-C 23-Sep-04 43.0 

TR17-D 23-Sep-04 14300 

Camp Bonneville, Washington C-3 
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Table C-1. Intermediate Perchlorate Sample Results (continued) 

Excavation 
Sample ID/Location Excavation Guiding/Confirmation Perchlorate Results 

Event Date (s) Sampling Date After Excavation U!!/kg 

TR17-E 23-Sep-04 15200 
TR18-D 23-Sep-04 192 
TR18-E 23-Sep-04 961 

9/13/2004 - 09/17/04 
TR18-F 23-Sep-04 1230 

( continued) TR18-N 23-Sep-04 33.0 
TR19-A 23-Sep-04 143 
TR19-G 23-Sep-04 64.2 
TR19-J 23-Sep-04 28.8 
TR20-A 23-Sep-04 33.2 

101804-SS-FWT-01 18-0ct-2004 ND 
FWT-02 18-0ct-2004 ND 
FWT-03 18-0ct-2004 72.2 
FWT-04 18-0ct-2004 43.4 Jq 
FWT-05 18-0ct-2004 113 
FWT-06 18-0ct-2004 ND 
FWT-07 18-0ct-2004 63.9 
FWT-08 18-0ct-2004 41.5 Jq 
FWT-09 18-0ct-2004 60.6 Jq 

10/11/04 FWT-10 18-0ct-2004 43.8 Jq 
FWT-11 18-0ct-2004 93.0 
FWT-12 18-0ct-2004 39.0 Jq 
FWT-13 18-0ct-2004 49.2 Jq 

FWTEW-04 18-0ct-2004 61.6 
FWTEW-05 18-0ct-2004 308 
FWTEW-06 18-0ct-2004 62.3 
FWTWW-01 18-0ct-2004 41.9 Jq 
FWTWW~02 18-0ct-2004 422 

FWTWW-03 18-0ct-2004 4140 
TRE-05 26-0ct-2004 2360 
TRE-06 26-0ct-2004 232 
TRE-07 26-0ct-2004 156 
TRE-08 26-0ct-2004 1280 

10/19/04 
TREW-01 26-0ct-2004 519 
TREW-02 26-0ct-2004 78.7 
TREW-03 26-0ct-2004 1530 
TREW-05 26-0ct-2004 390 
TREW-06 26-0ct-2004 294 

TREW-07 26-0ct-2004 1730 
LP-01 27-0ct-2004 ND 
LP-02 27-0ct-2004 899 

10/27 /04 - 10/28/04 LP-03 27-0ct-2004 ND 
LP-04 27-0ct-2004 ND 
LP-05 27-Oct-2004 86.9 
LP-06 27-0ct-2004 690 

Camp Bonneville, Washington C-4 
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Table C-1. Intermediate Perchlorate Sample Results ( continued) 

Excavation 
Sample ID/Location 

Excavation Guiding/Confirmation Perchlorate Results 
Event Date (s) Samplin1.! Date After Excavation U!!/li!! 

LP-07 27-0ct-2004 36.5 Jq 

LP-08 27-0ct-2004 85.0 
LP-09 28-0ct-2004 60.9 

LP-10 28-0ct-2004 38.6 Jq 

LP-11 28-0ct-2004 58.3 Jq 

LP-12 28-0ct-2004 45.0 Jq 
LP-13 28-0ct-2004 151 
LP-14 28-0ct-2004 30.3 Jq 

LP-07 27-0ct-2004 36.5 Jq 

10/27 /04 - 10/28/04 
LP-08 27-0ct-2004 85.0 

(continued) LP-09 28-0ct-2004 60.9 
LP-10 28-0ct-2004 38.6 Jq 

LP-11 28-0ct-2004 58.3 Jq 
LP-12 28-0ct-2004 45.0 Jq 
LP-13 28-0ct-2004 151 
LP-14 28-0ct-2004 30.3 Jq 

TRE-01 28-0ct-2004 414 
TRE-02 28-0ct-2004 449 
TRE-03 28-0ct-2004 355 
TRE-04 28-0ct-2004 2570 

TREW-04 28-0ct-2004 174 

TR4-B 2-Nov-2004 382 
FWW03 3-Nov-2004 270 
TR13-E 3-Nov-2004 380 
TR14-E 3-Nov-2004 263 
TR5-B 3-Nov-2004 475 
TR5-C. 3-Nov-2004 416 
TR5-D 3-Nov-2004 1020 
TR5-E 3-Nov-2004 2050 

10/28/04 
TR5-F 3-Nov-2004 1040 

TR5-G 3-Nov-2004 568 
TR5-H 3-Nov-2004 42.5 Jq 
TR6-B 3-Nov-2004 1510 
TR6-C 3-Nov-2004 568 

TR6-D 3-Nov-2004 2730 
TR6-F 3-Nov-2004 734 
TR6-G 3-Nov-2004 214 

TR6-H 3-Nov-2004 102 

TR7-H 3-Nov-2004 184 
TR7-B 4-Nov-2004 1040 

10/30/04 
TR7-C 4-Nov-2004 473 

TR7-D 4-Nov-2004 1560 

TR8-C 4-Nov-2004 1110 

Camp Bonneville, Washington C-5 
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Table C-1. Intermediate Perchlorate Sample Results (continued) 

Excavation 
Sample ID/Location 

Excavation Guiding/Confirmation Perchlorate Results 
Event Date (s) Sampling Date After Excavation U!!/k!! 

11/04/04 LP-05 10-Nov-2004 ND 

LP-02 2-Dec-2004 101 
LP-06 2-Dec-2004 ND 

TR16-G 2-Dec-2004 117 

TR18-E 2-Dec-2004 244 

TR5-D 2-Dec-2004 1360 

TR5-E 2-Dec-2004 1270 

TR5-F 2-Dec-2004 2460 
TR5-G 2-Dec-2004 188 

11/26/04 TR6-B • 2-Dec-2004 744 
(continued) TR6-C 2-Dec-2004 1320 

TR6-D 2-Dec-2004 2570 

TR6-F 2-Dec-2004 908 
TR7-B 2-Dec-2004 571 
TR7-D 2-Dec-2004 953 

TR8-C 2-Dec-2004 1360 
TR9-A 2-Dec-2004 103 

TREW-01 2-Dec-2004 134 

TREW-03-07 2-Dec-2004 343 
TR5-D 22-Dec-2004 5310 Jt 
TR5-E 22-Dec-2004 5690 Jt 
TR5-F 22-Dec-2004 1700 Jt 
TR6-B 22-Dec-2004 2170 Jt 
TR6-C 22-Dec-2004 2470 Jt 

12/17/04 TR6-D 22-Dec-2004 1280 Jt 

TR6-F 22-Dec-2004 2890 Jt 
TR6-G 22-Dec-2004 1180 Jt 
TR7-B 22-Dec-2004 12900 Jt 
TR7-D 22-Dec-2004 1460 Jt 

TR8-C 22-Dec-2004 1880 Jt 

Camp Bonneville, Washington C-6 
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Table C-2 Camp Bonneville Landfill 4 Confirmation Sample Results - Explosives 

j 
t;:I 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

l 
F 

~ 

i 

(µg/kg) (µg/kg) 

SAMPLE ~ 

~ 
Begilllling Ending 

Date SAMPLE i ~ LOCATION 
MTCA Method A i Depth Depth 

Collected LOCATION 
MTCA Method A 

Cleanup Level for (ft bgs) (ft bgs) Cleanup Level for 
Unrestricted !"l a Unrestricted !"l N = = = 
Land Uses + + Land Uses + + 

~ ~ ~ ~ 
(mg/kg) (mg/kg) = N = N = ..,j u-i ..,j u-i 

TR0l-A 091604-TR0l-A ND ND 15 15.5 09/16/04 TR02-E 092004-TR02-E ND ND 

TR0l-B 091604-TR0l-B ND ND 15 15.5 09/16/04 TR02-F 092004-TR02-F ND ND 

TR0l-C 091604-TR0l-C ND ND 15 15.5 09/16/04 TR02-G 092004-TR02-G ND ND 

TR0l-D 091604-TR0l-D ND ND 15 15.5 09/16/04 TR03-A 092004-TR03-A ND ND 

TROl-E 091604-TR0l-E ND ND 15 15.5 09/16/04 TR03-B 092004-TR03-B ND ND 

TR0l-F 091604-TR0l-F ND ND 15 15.5 09/16/04 TR03-C 092004-TR03-C (DUP is J) ND ND 

TR0l-G 091604-TR0l-G ND ND 15 15.5 09/16/04 TR03-D 092004-TR03-D ND ND 

TR0l-H 091604-TR0l-H ND ND 15 15.5 09/16/04 TR03-E 092004-TR03-E ND ND 
() 

I 
-.J 

TROl-I 091604-TR0l-I ND ND 15 15.5 09/16/04 TR03-F 092004-TR03-F ND ND 

TR0l-J 091604-TR0l-J ND ND 15 15.5 09/16/04 TR03-G 092004-TR03-G ND ND 

TR0l-K 091604-TR0l-K ND ND 15 15.5 09/16/04 TR03-H 092004-TR03-H ND ND 

TR0l-L 091604-TR0l-L ND ND 15 15.5 09/16/04 TR03-I 092004-TR03-I ND ND 

TR0l-M 091604-TR0l-M ND ND 15 15.5 09/16/04 TR03-J 092004-TR03-J (DUP ofC) ND ND 

TR0l-N 092004-TR0l-N ND ND 15 15.5 09/20/04 TR04-A 092004-TR04-A ND ND 

TR0l-O 092004-TR0l-O ND ND 15 15.5 09/20/04 TR04-B 110204-SS-TR4-B ND ND 

TR0l-P 092004-TROl-P ND ND 15 15.5 09/20/04 TR04-C 092004-TR04-C ND ND 

TROl-Q 092004-TR0 1-Q ND ND 15 15.5 09/20/04 TR04-D 092004-TR04-D ND ND 

TR0l-R 092004-TR0l-R (DUP of J) ND ND 15 15.5 09/20/04 TR04-E 092004-TR04-E ND ND 

TR0l-S 092004-TR0l-S (DUP ofQ) ND ND 15 15.5 09/20/04 TR04-F 092004-TR04-F ND ND 

TR02-A 092004-TR02-A ND ND 15 15.5 09/20/04 TR04-G 092004-TR04-G ND ND 

TR02-B 092004-TR02-B ND ND 15 15.5 09/20/04 TR04-H 092104-TR04-H ND ND 

TR02-C 092004-TR02-C ND ND 15 15.5 09/20/04 TR04-I 092104-TR04-I ND ND 

TR02-D 092004-TR02-D ND ND 15 15.5 09/20/04 TR04-J 092004-TR04-J (DUP OF G) ND ND 

Begilllling Ending 
Depth Depth 
(ft bgs) (ft bgs) 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

19 19.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

Date 
Collected 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

11/02/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/21/04 

09/21/04 

09/20/04 
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SAMPLE 
LOCATION 

TR5-A 

TR5-B 

TR5-C 

TR5-D 

TR5-E 

TR5-F 

TR5-G 

TR5-H 

TR06-A 

TR6-B 

TR6-C 

TR6-D 

TR06-E 

TR6-F 

TR6-G 

TR6-H 

TR07-A 

TR07-B 

TR07-C 

TR07-D 

TR07-E 

TR07-F 

TR07-G 

TR7-H 

Table C-2 Camp Bonneville Landfill 4 Confirmation Sample Results - Explosives (continued) 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µg/kg) 

~ ~ 
Beginning Ending 

Date SAMPLE ~ ~ MTCA Method A i ~ 
Depth Depth 

Collected LOCATION 
MTCA Method A i Ci 

Cleanup Level for (ft bgs) (ft bgs) Cleanup Level for i:i:: 

Unrestricted !"1 N Unrestricted !"1 N 
0 0 0 0 

Land Uses 
+ + Land Uses 

+ + 
..:I ..:I ..:I ..:I 

(mg/kg) 
0 0 (mg/kg) 0 0 
N 0 N 0 
,,j vi ,,j vi 

092 1 05-SS-TR5-A ND ND 15 15.5 09/21/05 TR07-I 092104-TR07-I (DUP of G) ND ND 

l 10304-SS-TR5-B ND ND 19 19.5 11/03/04 TR08-A 092104-TR0S-A ND ND 

I 10304-SS-TR5-C ND ND 19 19.5 11/03/04 TR08-B 092104-TROS-B ND ND 

110304-SS-TR5-D ND ND 27 27.5 11/03/04 TR8-C 110404-CBL4-SS-TR8-C ND ND 

l 10304-SS-TR5-E ND ND 27 27.5 11/03/04 TR08-D 092104-TR0S-D ND ND 

l l 0304-SS-TR5-F ND ND 27 27.5 11/03/04 TR08-E 092104-TROS-E ND ND 

l I 0304-SS-TR5-G ND ND 23 23.5 11/03/04 TR08-F 092204-TR0S-F ND ND 

110304-SS-TR5-H ND ND 19 19.5 11/03/04 TR08-G 092204-TR0S-G ND ND 

092104-TR06-A ND ND 15 15.5 09/21/04 TR08-H 092204-TR0S-H ND ND 

110304-SS-TR6-B ND ND 27 27.5 11/03/04 TR08-J 092204-TR0S-J ND ND 

110304-SS-TR6-C ND ND 27 27.5 11/03/04 TR08-SW1 092204-TR0S-SWl ND ND 

110304-SS-TR6-D ND ND 27 27.5 11/03/04 TR08-SW2 092204-TR08-SW2 ND ND 

092104-TR06-E ND ND 15 15.5 09/21/04 TR09-A 102604-SS-TRE-05 (TR09-A) ND ND 

110304-SS-TR6-F ND ND 27 27.5 11/03/04 TR09-B 092204-TR09-B ND ND 

11 0304-SS-TR6-G ND ND 27 27.5 11/03/04 TR09-C 092204-TR09-C ND ND 

110304-SS-TR6-H ND ND 19 19.5 11/03/04 TR09-D 092204-TR09-D ND ND 

092104-TR07-A ND ND 15 15.5 09/21/04 TR09-E 092204-TR09-E ND ND 

I 10404-CB4-SS-TR07-B ND ND 19 19.5 11/04/04 TR09-F 092204-TR09-F ND ND 

11 0404-CB4-SS-TR07-C ND ND 19 19.5 11/04/04 TR09-G 092204-TR09-G ND ND 

110404-CB4-SS-TR07-D ND ND 19 19.5 11/04/04 TR09-H 092204-TR09-H ND ND 

092104-TR07-E ND ND 15 15.5 09/21/04 TR09-I 092204-TR09-I ND ND 

092104-TR07-F ND ND 15 15.5 09/21/04 TR09-J 092204-TR09-J (DUP of L) ND ND 
l 02604-SS-TRE-05 

092104-TR07-G ND ND 15 15 .5 09/21/04 TR09-K (TR09-K, DUP of A) ND ND 

l 10304-SS-TR7-H ND ND 19 19.5 11/03/04 TR09-L 092204-TR09-L ND ND 

Beginning Ending 
Depth Depth 
(ft bgs) (ft bgs) 

15 15.5 

15 15.5 

15 15.5 

27 27.5 

15 15.5 

15 15 .5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

9 9.5 

9 9.5 

19 19.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

19 19.5 

15 15.5 

Date 
Collected 

09/21/04 

09/2 l/04 

09/21/04 

11/04/04 

09/21/04 

09/21/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

10/26/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

10/26/04 

09/22/04 
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SAMPLE 
LOCATION 

TRIO-A 

TRlO-B 

TRlO-C 

TRlO-D 

TRll-A 

TRll-B 

TRll-C 

TRll-D 

TR12-A 

TR12-B 

TR12-C 

TR12-D 

TR12-E 

TR12-F 

TR13-A 

TR13-B 

TR13-C 

TR13-D 

TR13-E 

TR14-A 

TR14-B 

TR14-C 

TR14-D 

TR14-E 

Table C-2 Camp Bonneville Landfill 4 Confirmation Sample Results - Explosives ( continued) 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µg/kg) 

~ ~ 
Beginning Ending 

Date SAMPLE i ~ MTCA Method A I ~-
Depth Depth 

Collected LOCATION 
MTCA Method A 

~ Cleanup Level for (ft bgs) (ft bgs) Cleanup Level for 
Unrestricted !"l N Unrestricted !"l N 

0 0 0 0 

Land Uses + + Land Uses + + 
~ r;i;l r;i;l r;i;l 

(mg/kg) 
0 (mg/kg) ~ 0 

N 0 0 
rri Iii rri Iii 

092204-TR 10-A ND ND 15 15.5 09/22/04 TR14-F 092204-TR14-F ND ND 

092204-TR 10-B ND ND 15 15.5 09/22/04 TR14-G 092204-TRl 4-G ND ND 

092204-TRlO-C ND ND 15 15.5 09/22/04 TR15-A 092204-TR15-A ND ND 

092204-TRlO-D ND ND 15 15.5 09/22/04 TR15-B 092204-TR15-B ND ND 

092204-TRll-A ND ND 15 15.5 09/22/04 TR15-C 092204-TR15-C ND ND 

092204-TRl 1-B ND ND 15 15.5 09/22/04 TR15-D 092204-TR15-D ND ND 

092204-TRl l~C ND ND 15 15.5 09/22/04 TR15-E 092204-TR15-E ND ND 

092204-TRll-D ND ND 15 15.5 09/22/04 TR15-F 092204-TRl 5-F ND ND 

092204-TR12-A ND ND 15 15.5 09/22/04 TR15-G 092204-TR15-G (DUP ofF) ND ND 

092204-TR12-B ND ND 15 15.5 09/22/04 TR16-A 092304-TR16-A ND ND 

092204-TR12-C ND ND 15 15.5 09/22/04 TR16-B 092304-TR16-B ND ND 

092204-TR12-D ND ND 15 15.5 09/22/04 TR16-C 092304-TR16-C ND ND 

092204-TRl 2-E ND ND 15 15.5 09/22/04 TR16-D 102804-SS-1RE-Ol (IR16-D) ND ND 

092204-TR12-F (DUP ofB) ND ND 15 15.5 09/22/04 TR16-E 102804-SS-1RE-02 (IRl 6-E) ND ND 
102604-SS-1RE-06 

092204-TR13-A ND ND 15 15.5 09/22/04 TR17-E (IR17-E, DUP ofD) ND ND 

092204-TR13-B ND ND 15 15.5 09/22/04 TR18-A 092304-TR18~A ND ND 

092204-TR13-C ND ND 15 15.5 09/22/04 TR18-B 092304-TR18-B ND ND 

092204-TR13-D ND ND 15 15.5 09/22/04 TR18-C 092304-TR18-C ND ND 

110304-SS-TR13-E ND ND 19 19.5 11/03/04 TR18-D 092304-TR18-D ND ND 

092204-TR14-A ND ND 15 15.5 09/22/04 TR18-E 092304-TR18-E ND ND 

092204-TR14-B ND ND 15 15.5 09/22/04 TR18-F 092304-TR18-F ND ND 

092204-TR14-C ND ND 15 15.5 09/22/04 TR18-G 092304-TR18-G ND ND 

092204-TR14-D ND ND 15 15.5 09/22/04 TR18-H 092304-TR18-H ND ND 

110304-SS-TR14-E ND ND 19 19.5 11/03/04 TR18-I 092304-TR18-I ND ND 

Beginning Ending 
Depth Depth 
(ft bgs) (ft bgs) 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

19 19.5 

19 19.5 

19 19.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

Date 
Collected 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/23/04 

09/23/04 

09/23/04 

10/28/04 

10/28/04 

10/26/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 
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SAMPLE 
LOCATION 

TR18-J 

TR18-K 

TR18-L 

TRl8-M 

TR18-N 

TR18-O 

TR18-P 

TRl8-Q 

TR19-A 

TR19-B 

TR19-C 

TR19-D 

TR19-E 

TR19-F 

TR19-G 

TR19-H 

TR19-I 

TR20-A 

TR20-B 

TR20-C 

TR20-D 

TR20-E 

TR20-F 

TR20-G 

TR20-H 

Table C-2 Camp Bonneville Landfill 4 Confirmation Sample Results-Explosives (continued) 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µg/kg) 

i ~ 
Beginning Ending 

Date SAMPLE ~ ~ MTCA Method A ~ Depth Depth 
Collected LOCATION 

MTCA Method ,\ ;E 
~ Cleanup Level for ~ (ft bgs) (ft bgs) Cleanup Level for = 

Unrestricted 
,ri ('l 

Unrestricted 
,ri ('l 

0 0 0 0 

Land Uses + + Land Uses + + 
~ ~ ~ ~ 

(mg/kg) 
0 0 (mg/kg) 0 0 
<"! 0 M 0 
,ri to ,,i to 

092304-TRl 8-J ND ND 15 15.5 09/23/04 TR20-I 092304-TR20-I ND ND 

092304-TRlS-K ND ND 15 15.5 09/23/04 TR20-J 092304-TR20-J ND ND 

092304-TRlS-L ND ND 15 15.5 09/23/04 TR20-K 092304-TR20-K ND ND 

092304-TRIS-M ND ND • 15 15.5 09/23/04 TR20-L 092304-TR20-L ND ND 

092304-TRIS-N ND ND 15 15.5 09/23/04 TR20-M 092304-TR20-M ND ND 

092304-TRl 8-0 ND ND 15 15.5 09/23/04 TR20-N 092304-TR20-N ND ND 

092304-TRlS-P ND ND 15 15.5 09/23/04 TR20-O 092304-TR20-O ND ND 

092304-TRlS-Q ND ND 15 15.5 09/23/04 TR20-P 092304-TR20-P ND ND 

092304-TRl9-A ND ND 15 15.5 09/23/04 TR20-Q 092304-TR20-Q ND ND 

092304-TR19-B ND ND 15 15.5 09/23/04 TR20-R 092304-TR20-R ND ND 

092304-TR 19-C ND ND 15 15.5 09/23/04 TR20-S 092304-TR20-S ND ND 

092304-TR19-D ND ND 15 15.5 09/23/04 TR20-T 092304-TR20-T ND ND 

092304-TR19-E ND ND 15 15.5 09/23/04 TR20-U 092304-TR20-U ND ND 

092304-TR19-F ND ND 15 15.5 09/23/04 TR20-V 092304-TR20-V ND ND 

092304-TR 19-G ND ND 15 15.5 09/23/04 TR20-W 092304-TR20-W (DUP of C) ND ND 

092304-TR19-H ND ND 15 15.5 09/23/04 TR20-X 092304-TR20-X (DUP ofM) ND ND 

092304-TR19-I ND ND 15 15.5 09/23/04 TR20-Y 092304-TR20-Y (DUP ofV) ND ND 

092304-TR20-A ND ND 15 15.5 09/23/04 TR21-A 092304-TR21-A ND ND 

092304-TR20-B ND ND 15 15.5 09/23/04 TR21-B 092304-TR21-B ND ND 

092304-TR20-C ND ND 15 15.5 09/23/04 TR21-C 092304-TR2 l -C ND ND 

092304-TR20-D ND ND 15 15.5 09/23/04 TR21-D 092304-TR21-D ND ND 

092304-TR20-E ND ND 15 15.5 09/23/04 TR22-A 092304-TR22-A ND ND 

092304-TR20-F ND ND 15 15.5 09/23/04 TR22-B 092304-TR22-B ND ND 

092304-TR20-G ND ND 15 15.5 09/23/04 TR22-C 092304-TR22-C ND ND 

092304-TR20-H ND ND 15 15.5 09/23/04 TR22-D 092304-TR22-D ND ND 

Beginning Ending 
Depth Depth 
(ft bgs) (ft bgs) 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

15 15.5 

Date 
Collected 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 
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SAMPLE 
LOCATION 

TR22-E 

TR22-F 

TR22-G 

TR22-H 

TR22~1 

TR22-J 

FWT-01 

FWT-02 

FWT-03 

FWT-04 

FWT-05 

FWT-06 

FWT-07 

FWT-08 

FWT-09 

FWT-10 

FWT-11 

FWT-12 

FWT-13 

FWTEW-04 

FWTEW-05 

FWTEW-06 

FWTWW-01 

FWTWW-02 

Table C-2 Camp Bonneville Landfill 4 Confirmation Sample Results-Explosives (continued)· 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µg/kg) 

i Ii< 
Beginning Ending Date SAMPLE Ii< 

~ MTCA Method A 
~ 

Depth Depth 
Collected LOCATION 

MTCA Method J\_ s Cleanup Level for (ft bgs) (ft bgs) Cleanup Level for 
Unrestricted 

r') N Unrestricted ~ N 
0 0 0 

Land Uses 
+ + Land Uses + + 
~ r;:i;l 

~ ~ (mg/kg) 
0 (mg/kg) N 0 0 

r,i Iii r,i Iii 

092304-TR22-E ND ND 15 15.5 09/23/04 TRE-07 102604-SS-TRE-07 ND ND 

092304-TR22-F ND ND 15 15.5 09/23/04 TRE-08 102604-22-TRE-08 ND ND 

092304-TR22-G ND ND 15 15.5 09/23/04 TREW-01 102604-SS-TREW-01 ND ND 

092304-TR22-H ND ND • 15 15.5 09/23/04 TREW-02 102604-SS-TREW-02 ND ND 

092304-TR22-I ND ND 15 15.5 09/23/04 TREW-03 102604-SS-TREW-03 ND 220 

092304-TR22-J (DUP of H) ND ND 15 15.5 09/2~/04 TREW-04 102804-SS-TREW-04 ND ND 

101804-SS-FWT-01 ND ND 10 10.5 10/18/04 TREW-OS 102604-SS-TREW-05 ND ND 

101804-SS-FWT-02 ND ND 10 10.5 10/18/04 TREW-06 102604-SS-TREW-06 ND ND 

101804-SS-FWT-03 ND ND 10 10.5 10/18/04 TREW-07 102604-SS-TREW-07 ND 190 

101804-SS-FWT-04 ND ND 10 10.5 10/18/04 LP-01 102704-SS-LP-01 ND ND 

101804-SS-FWT-05 ND ND 10 10.5 10/18/04 LP-02 102704-SS-LP-02 ND ND 

101804-SS-FWT-06 ND ND 10 10.5 10/18/04 LP-03 102704-SS-LP-03 ND ND 

101804-SS-FWT-07 ND ND 10 10.5 10/18/04 LP-04 102704-SS-LP-04 ND ND 

101804-SS-FWT-08 ND ND 10 10.5 10/18/04 LP-05 111004-SS-LP-05 ND ND 

101804-SS-FWT-09 ND ND 10 10.5 10/18/04 LP-06 102704-SS-LP-06 ND ND 

101804-SS-FWT-10 ND ND 10 10.5 10/18/04 LP-07 102704-SS-LP-07 ND ND 

101804-SS-FWT-l 1 ND ND 10 10.5 10/18/04 LP-08 102704-SS-LP-08 ND ND 

101804-SS-FWT-12 ND ND 10 10.5 10/18/04 LP-09 102804-SS-LP-09 ND ND 

101804-SS-FWT-13 ND ND 10 10.5 10/18/04 LP-10 102804-SS-LP-10 ND ND 

101804-SS-FWTEW-04 ND ND 9 9 10/18/04 LP-11 102804-SS-LP-l 1 ND ND 

101804-SS-FWTEW-05 ND ND 9 9 10/18/04 LP-12 102804-SS-LP-12 ND 180 

101804-SS-FWTEW-06 ND ND 9 9 10/18/04 LP-13 102804-SS-LP-13 ND 580 

101804-SS-FWTWW-01 ND ND 9 9 10/18/04 LP-14 102804-SS-LP-14 ND ND 

101804-SS-FWTWW-02 ND ND 9 9 10/18/04 

Beginning Ending 
Depth Depth 
(ft bgs) (ft bgs) 

19 19.5 

19 19.5 

18 18 

18 18 

18 18 

18 18 

18 18 

18 18 

18 18 

6 6.5 

6 6.5 

6 6.5 

6 6.5 

6 8.5 

6 8.5 

7 7.5 

7 4.5 

5 5.5 

5 5.5 

5 5.5 

5 5.5 

5 5.5 

5 5.5 

Date 
Collected 

10/26/04 

10/26/04 

10/26/04 

10/26/04 

10/26/04 

10/28/04 

10/26/04 

10/26/04 

10//26/04 

10/27/04 

10/27/04 

10/27/04 

10/27/04 

11/10/04 

10/27/04 

10/27/04 

10/27/04 

10/28/04 

10/28/04 

10/28/04 

10/28/04 

10/28/04 

10/28/04 
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SAMPLE 
LOCATION 

TROl-A 

TROl-B 

TROl-C 

TROl-D 

TROl-E 

TROl-F 

TROl-G 

TROl-H 

TROl-I 

TROl-J" 

TROl-K 

TROl-L 

TROl-M 

TROl-N 

TROl-0 

TROI-P 

TROl-Q 

TROl-R 

TROl-S 

TR02-A 

TR02-B 

TR02-C 

TR02-D 

Table C-3 Camp Bonneville Landfill 4 Confirmation Samples Results-Explosives (Perchlorate) 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µg/kg) 
Beginning Emling 

Date SAMPLE Beginning 
MTCA Method A Depth Depth Collected LOCATION MTCA Method. A Depth 
Cleanup Level for (ft bgs) (ft bgs) Cleanup Level for (ft bgs) 

Unrestricted 500 Unrestricted 500 
Land Uses Land Uses 

(mg/kg) (mg/kg) 

091604-TROl-A ND 15 15.5 09/16/04 TR02-E 092004-TR02-E ND 15 

091604-TRO 1-B ND 15 15.5 09/16/04 TR02-F 092004-TR02-F 177 15 

091604-TROl-C ND 15 15.5 09/16/04 TR02-G 092004-TR02-G 257 15 

091604-TROl-D 114 15 15.5 09/16/04 TR03-A 092004-TR03-A ND 15 

091604-TROl-E ND 15 15.5 09/16/04 TR03-B 092004-TR03-B 48.3 15 

091604-TROl-F ND 15 15.5 09/16/04 TR03-C 092004-TR03-C (DUP is J) 150 15 

091604-TROl-G 54.7 15 15.5 09/16/04 TR03-D 092004-TR03-D ND 15 

091604-TROl-H 59.1 15 15.5 09/16/04 TR03-E 092004-TR03-E ND 15 

091604-TROl-I 47.4 15 15.5 09/16/04 TR03-F 092004-TR03-F 50.5 15 

091604-TROl-J 191 15 15.5 09/16/04 TR03-G 092004-TR03-G ND 15 

091604-TROl-K 43.4 15 15.5 09/16/04 TR03-H 092004-TR03-H ND 15 

091604-TROl-L 39.4 15 15.5 09/16/04 TR03-I 092004-TR03-I ND 15 

091604-TROl-M 109 15 15.5 09/16/04 TR03-J 092004-TR03-J (DUP ofC) 123 15 

092004-TROl-N 251 15 15.5 09/20/04 TR04-A 092004-TR04-A 166 15 

092004-TRO 1-0 234 15 15.5 09/20/04 TR04-B 110204-SS-TR04-B 382 19 

092004-TROl-P 328 15 15.5 09/20/04 TR04-C 092004-TR04-C 467 15 

092004-TRO 1-Q 128 15 15.5 09/20/04 TR04-D 092004-TR04-D 134 15 

092004-TROl-R (DUP of J) 197 15 15.5 09/20/04 TR04-E 092004-TR04-E ND 15 

092004-TROI-S (DUP ofQ) 122 15 15.5 09/20/04 TR04-F 092004-TR04-F 94.3 15 

092004-TR02-A ND 15 15.5 09/20/04 TR04-G 092004-TR04-G 313 15 

092004-TR02-B ND 15 15.5 09/20/04 TR04-H 092104-TR04-H 46.5 15 

092004-TR02-C 46.7 15 15.5 09/20/04 TR04-I 092104-TR04-I 186 15 

092004-TR02-D ND 15 15.5 09/20/04 TR04-J 092104-TR04-J (D UP OF G) 253 15 

Ending 
Depth 
(ft bgs) 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

19.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

Date 
Collected 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

11/02/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/21/04 

09/21/014 
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SAMPLE 
LOCATION 

1R05-A 

1R05-B 

1R05-C 

TR5-D 

TR5-E 

1R5-F 

TR5-G 

1R5-H 

1R06-A 

TR6-B 

1R6-C 

1R6-D 

TR06-E 

TR6-F 

1R6-G 

1R6-H 

TR07-A 

TR7-B 

TR07-C 

TR7-D 

1R07-E 

1R07-F 

1R07-G 

1R07-H 

Table C-3 Camp Bonneville Landfill 4 Confirmation Samples Results-Explosives (Perchlorate) (continued) 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µg/kg) 

MTCA Method A 
Beginning Ending 

Date SAMPLE MTCA Method A 
Beginning 

Depth Depth Depth 
Cleanup Level for (ft bgs) (ft bgs) 

Collected LOCATION Cleanup Level for (ft bgs) 
Unrestricted 500 Unrestricted 500 
Land Uses Land Uses 

(mg/kg) (mg/kg) 

092104-1R05-A ND 15 15.5 09/21/04 TR07-I 092104-1R07-I (DUP ofG) ND 15 

110304-SS-1R05-B 475 19 19.5 11/03/04 TR08-A 092104-1R08-A ND 15 

110304-SS-1R05-C 414 19 19.5 11/03/04 TR08-B 092104-1R08-B 37.6 15 

122204-CBIA--TRS-D 5310<1J 27 27.5 12/22/04 1R8-C 122204-CBIA--TR8-C 1880([) 27 

122204-CBIA--TRS-E 5690(l) 27 27.5 12/22/04 1R08-D 092104-1R08-D 133 15 

122204-CBIA--TRS-F 1100<1) . 27 27.5 12/22/04 1R08-E 092104-1R08-E 490 15 

122204-CBIA-1R5-G 188 23 23.5 12/02/04 TR08-F 092204-TR08-F ND 15 

110304-SS-1R5-H 42.5 19 19.5 11/03/04 TR08-G 092204-TR08-G ND 15 

092104-1R06-A 76.1 15 15.5 09/21/04 TR08-H 092204-1R08-H 63.3 15 

122204-CBIA--1R6-B 2170(1) 27 27.5 12/22/04 TR08-J 092204-1R08-J ND 15 

122204-CBIA--1R6-C 2470(1) 27 27.5 12/22/04 TR09-A 120204-CBIA--SS-1R09-A 103 23 

122204-CBIA--1R6-D 1280(l) 27 27.5 1m2104 1R09-B 092204-1R09-B 386 15 

092104-TR06-E 416 15 15.5 09/21/04 1R09-C 092204-1R09-C 107 15 

122204-CBIA--1R6-F 2890(l) 27 27.5 12/22/04 TR09-D 092204-1R09-D ND 15 

122204-CBIA--1R6-G 1180(l) 27 27.5 12/22/04 1R09-E 092204-1R09-E ND 15 

110304-SS-1R6-H 102 19 19.5 11/03/04 TR09-F 092204-TR09-F ND 15 

092104-1R07-A 33.7 15 15.5 09/21/04 1R09-G 092204-1R09-G ND 15 

122204-CBIA--TR7-B 12900<1) 27 27.5 12/22/04 1R09-H 092204-TR09-H ND 15 

110404-CBL4-SS-1R07-C 473 19 19.5 11/04/04 TR09-I 092204-TR09-I ND 15 

122204-CBIA--TR7-D 1460(l) 27 27.5 12/22/04 1R09-J 092204-1R09-J (DUP ofL) ND 15 

092104-1R07-E 70.4 15 15.5 09/21/04 1R09-L 092204-1R09-L ND 15 

092104-1R07-F 258 15 15.5 09/21/04 1R10-A 092204-TRlO-A ND 15 

092104-TR07-G ND 15 15.5 09/21/04 1R10-B 092204-TRlO-B ND 15 

110304-SS-TR07-H 184 19 19.5 11/03/04 TRlO-C 092204-TRlO-C 46.2 15 

Ending 
Depth 
(ft bgs) 

15.5 

15.5 

15.5 

27.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

23.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

Date 
Collected 

09/21/04 

09/21/04 

09/21/04 

12/22/04 

09/21/04 

09/21/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

12/02/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/0(+ 

09/22/04 

09/22/04 
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SAMPLE 
LOCATION 

TRlO-D 

TRll-A 

TRll-B 

TRll-C 

TRll-D 

TR12-A 

TR12-B 

TR12-C 

TR12-D 

TR12-E 

TR12-F 

TR13-A 

TR13-B 

TR13-C 

TR13-D 

TR13-E 

TR14-A 

TR14-B 

TR14-C 

TR14-D 

TR14-E 

TR14-F 

TR14-G 

Table C-3 Camp Bonneville Landfill 4 Confirmation Samples Results-Explosives (Perchlorate) (continued) 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µglkg) 
Beginning Ending 

Date SAMPLE Beginning 
MTCA Method A Depth Depth MTCA Method A Depth 
Cleanup Level for (ft bgs) (ft bgs) 

Collected LOCATION Cleanup Level for (ft bgs) 
Unrestricted 500 Unrestricted 500 
Land Uses Land Uses 

(mg/kg) (mg/kg) 

092204-TRlO-D 189 15 15.5 09/22/04 

092204-TRl 1-A ND 15 15.5 09/22/04 TR15-A 092204-TR15-A ND 15 

092204-TRl 1-B 51.2 15 15.5 09/22/04 TR15-B 092204-TR15-B ND 15 

092204-TRl 1-C 59.8 15 15.5 09/22/04 TR15-C 092204-TR15-C ND 15 

092204-TRll-D 135 15 15.5 09/22/04 TR15-D 092204-TR15-D ND 15 

092204-TR12-A ND 15 15.5 09/22/04 TR15-E 092204-TR15-E 46.9 15 

092204-TR12-B 182 15 15.5 09/22/04 TR15-F 092204-TR15-F 42.6 15 

092204-TR12-C 55.4 15 15.5 09/22/04 TR15-G 092204-TR15-G (DUP ofF) 80.3 15 

092204-TR12-D 85.4 15 15.5 09/22/04 TR16-A 092304-TR16-A ND 15 

092204-TR12-E 102 15 15.5 09/22/04 TR16-B 092304-TR16-B ND 15 

092204-TR12-F (DUP ofB) 175 15 15.5 09/22/04 TR16-C 092304-TRl 6-C 482 15 

092204-TR13-A 112 15 15.5 09/22/04 TR16-D 102804-SS-TRE-01 (TRI 6-D) 414 19 

092204-TR13-B 33.2 15 15.5 09/22/04 TR16-E 102804-SS-TRE-02 (TR16-E) 449 19 

092204-TR13-C 97.7 15 15.5 09/22/04 TR16-F 102804-SS-TRE-03 (TRI 6-F) 355 19 

092204-TR13-D 492 15 15.5 09/22/04 TR16-G 120204-CBIA-SS-TRl 6-G 117 23 

110304-SS-TR13-E 380 19 19.5 11/03/04 TR17-A 092304-TR17-A ND 15 

092204-TR14-A ND 15 15.5 09/22/04 TR17-B 092304-TR17-B ND 15 

092204-TRl 4-B 49.9 15 15.5 09/22/04 TR17-C 092304-TRl 7-C 43.0 15 

092204-TR14-C 36.6 15 15.5 09/22/04 TR17-D 102604-SS-TRE-06 (TRI 7-D) 232 19 
102604-SS-TRE-06 

092204-TR14-D 125 15 15.5 09/22/04 TR17-E (TR17-E, DUP ofD) 232 19 

110304-SS-TR14-E 263 19 19.5 11/03/04 TRIS-A 092304-TRIS-A ND 15 

092204-TR14-F 229 15 15.5 09/22/04 TR18-B 092304-TRI 8-B ND 15 

092204-TR14-G 49.5 15 15.5 09/22/04 TR18-C 092304-TRIS-C ND 15 

Ending 
Depth 
(ft bgs) 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

19.5 

19.5 

19.5 

23.5 

15.5 

15.5 

15.5 

19.5 

19.5 

15.5 

15.5 

15.5 

Date 
Collected 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/23/04 

09/23/04 

09/23/04 

10/28/04 

10/28/04 

10/28/04 

12/02/04 

09/23/04 

09/23/04 

09/23/04 

10/26/04 

10/26/04 

09/23/04 
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SAMPLE 
LOCATION 

TR18-D 

TR18-E 

TR18-F 

TR18-G 

TR18-H 

TR18-I 

TR18-J 

TR18-K 

TR18-L 

TR18-M 

TR18-N 

TR18-O 

TR18-P 

TR18-Q 

TR19-A 

TR19-B 

TR19-C 

TR19-D 

TR19-E 

TR19-F 

TR19-G 

TRl9-H 

Table C-3 Camp Bonneville Landfill 4 Confirmation Samples Results-Explosives (Perchlorate) (continued) 

ANALYTICAL ANALYTICAL 
SAMPLEID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µg/kg) 
Beginning Ending 

Date SAMPLE 
Beginning 

MTCA Method A Depth Depth 
Collected LOCATION MTCA Method A Depth 

Cleanup Level for (ft bgs) (ft bgs) Cleanup Level for (ft bgs) 
Unrestricted 500 Unrestricted 500 
Land Uses Land Uses 

(mg/kg) (mg/kg) 

092304-TRl 8-D 192 15 15.5 09/23/04 TR19-I 092304-TR19-I ND 15 

120204-CBIA-TR18-E 244 23 23.5 12/02/04 TR19-J 092304-TRl 9-J 28.8 15 

102604-TRE-08(TR18-F) 156 15 15.5 10/26/04 TR19-K 092304-TR19-K ND 15 

092304-TR18-G ND 15 15.5 09/23/04 TR19-L 092304-TR19-L ND 15 

092304-TR18-H ND 15 15.5 09/23/04 TR19-M 092304-TR19-M (DUP ofH) ND 15 

092304-TR18-I ND 15 15.5 09/23/04 TR20-A 092304-TR20-A 33.2 15 

092304-TR18-J ND 15 15.5 09/23/04 TR20-B 092304-TR20-B ND 15 

092304-TR18-K ND 15 15.5 09/23/04 TR20-C 092304-TR20-C ND 15 

092304-TRl 8-L ND 15 15.5 09/23/04 TR20-D 092304-TR20-D ND 15 

092304-TR18-M ND 15 15.5 09/23/04 TR20-E 092304-TR20-E ND 15 

092304-TR18-N 33.0 15 15.5 09/23/04 TR20-F 092304-TR20-F ND 15 

092304-TR18-O ND 15 15.5 09/23/04 TR20-G 092304-TR20-G ND 15 

092304-TR18-P ND 15 15.5 09/23/04 TR20-H 092304-TR20-H ND 15 

092304-TR18-Q (DUP of P) ND 15 15.5 09/23/04 TR20-I 092304-TR20-I ND 15 

092304-TRl 9-A 143 15 15.5 09/23/04 TR20-J 092304-TR20-J ND 15 

092304-TR19-B ND 15 15.5 09/23/04 TR20-K 092304-TR20-K ND 15 

092304-TR19-C ND 15 15.5 09/23/04 TR20-L 092304-TR20-L ND 15 

092304-TR19-D ND 15 15.5 09/23/04 TR20-M 092304-TR20-M ND 15 

092304-TRl 9-E ND 15 15.5 09/23/04 TR20-N 092304-TR20-N ND 15 

092304-TR19-F ND 15 15.5 09/23/04 TR20-O 092304-TR20-O ND 15 

092304-TR19-G 64.2 15 15.5 09/23/04 TR20-P 092304-TR20-P ND 15 

092304-TR19-H ND 15 15.5 09/23/04 TR20-Q 092304-TR20-Q ND 15 

Ending 
Depth 
(ft bgs) 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

Date 
Collected 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 
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SAMPLE 
LOCATION 

TR20-R 

TR20-S 

TR20-T 

TR20-U 

TR20-V 

TR20-W 

TR20-X 

TR20-Y 

TR21-A 

TR21-B 

TR21-C 

TR21-D 

TR21-E 

TR21-F 

TR21-G 

TR21-H 

TR21-I 

TR22-A 

TR22-B 

TR22-C 

TR22-D 

1R22-E 

TR22-F 

Table C-3 Camp Bonneville Landfill 4 Confirmation Samples Results-Explosives (Perchlorate) (continued) 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µg/kg) 
Beginning Ending 

Date SAMPLE Beginning 
MTCA Method A Depth Depth MTCA Method A Depth 
Cleanup Level for (ft bgs) (ft bgs) Collected LOCATION Cleanup Level for (ft bgs) 

Unrestricted 500 Unrestricted 500 
Land Uses Land Uses 

(mg/kg) (mg/kg) 

092304-TR20-R ND 15 15.5 09/23/04 TR22-G 092304-TR22-G ND 15 

092304-TR20-S ND 15 15.5 09/23/04 TR22-H 092304-TR22-H ND 15 

092304-TRZO-T ND 15 15.5 09/23/04 TR22-I 092304-TR22-I ND 15 

092304-TRZ0-U ND 15 15.5 09/23/04 TR22-J 092304-TR22-J (DUP ofH) ND 15 

092304-TRZ0-V ND 15 15.5 09/23/04 TRE-08 102604-SS-TRE-08 1280(2) 19 

092304-TRZ0-W (DUP of C) ND • 15 15.5 09/23/04 FWT-01 101804-SS-FWT-01 ND 10 

092304-TRZO-X (DUP ofM) ND 15 15.5 09/23/04 FWT-02 101804-SS-FWT-02 ND 10 

092304-TRZ0-Y (DUP ofV) ND 15 15.5 09/23/04 FWT-03 101804-SS-FWT-03 72.2 10 

092304-TR21-A ND 15 15.5 09/23/04 FWT-04 101804-SS-FWT-04 43.4 10 

092304-TR21-B ND 15 15.5 09/23/04 FWT-05 101804-SS-FWT-05 113 10 

092304-TR2 l -C ND 15 15.5 09/23/04 FWT-06 101804-SS-FWT-06 ND 10 

092304-TR21-D ND 15 15.5 09/23/04 FWT-07 101804-SS-FWT-07 63.9 10 

092304-TR21-E ND 15 15.5 09/23/04 FWT-08 101804-SS-FWT-08 41.5 10 

092304-TR21-F ND 15 15.5 09/23/04 FWT-09 101804-SS-FWT-09 60.6 10 

092304-TR21-G ND 15 15.5 09/23/04 FWT-10 101804-SS-FWT-10 43.8 10 

092304-TR21-H ND 15 15.5 09/23/04 FWT-11 101804-SS-FWT-11 93.0 10 

092304-TR21-I (DUP of A) ND 15 15.5 09/23/04 FWT-12 101804-SS-FWT-12 39.0 10 

092304-TR22-A ND 15 15.5 09/23/04 FWT-13 101804-SS-FWT-13 49.2 10 

092304-TR22-B ND 15 15.5 09/23/04 FWTEW-04 101804-SS-FWTEW-04 61.6 9 

092304-TR22-C ND 15 15.5 09/23/04 FWTEW-05 101804-SS-FWTEW-05 308 9 

092304-TR22-D ND 15 15.5 09/23/04 FWTEW-06 101804-SS-FWTEW-06 62.3 9 

092304-TR22-E ND 15 15.5 09/23/04 FWTWW-01 101804-SS-FWTWW-01 41.9 9 

092304-TR22-F ND 15 15.5 09/23/04 FWTWW-02 101804-SS-FWTWW-02 422 9 

Ending 
Depth 
(ft bgs) 

15.5 

15.5 

15.5 

15.5 

19.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

9 

9 

9 

9 

9 

Date 
Collected 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

10/26/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 
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Table C-3 Camp Bonneville Landfill 4 Confirmation Samples Results -Explosives (Perchlorate) (continued) 

ANALYTICAL ANALYTICAL 
SAMPLE ID RESULTS SAMPLE ID RESULTS 

(µg/kg) (µg/kg) 

SAMPLE 
Beginning Ending 

Date SAMPLE Beginning Ending 
Date MTCA Method A Depth Depth MTCA MethodA Depth Depth LOCATION Cleannp Level for (ft bgs) (ft bgs) Collected LOCATION Cleanup Level for (ft bgs) (ft bgs) Collected 

Unrestricted 500 Unrestricted 500 
Land Uses Land Uses 

(mg/kg) (mg/kg) 

FWTWW-03 101804-SS-FWfWW-03 4140<2) 9 9 10/18/04 LP-04 102704-SS-LP-04 ND 6 6.5 10/27/04 

TREW-01 120204-CBL4-SS-TREW-01 134 23 23 12/02/04 LP-05 111004-SS-LP-05 ND 6 8.5 11/10/04 

TREW-02 102604-SS-TREW-02 78.7 18 18 10/26/04 LP-06 120204-CBIA-SS-LP-06 ND 6 8.5 12/02/04 

TREW-03 102604-SS-TREW-03 1530<2) 18 18 10/26/04 LP-07 102704-SS-LP-07 36.5 7 7.5 10/27/04 

TREW-04 102604-SS-TREW-04 174 18 18 10/26/04 LP-08 102704-SS-LP-08 85.0 7 7.5 10/27/04 

TREW-05 102604-SS-TREW-05 390 18 18 10/26/04 LP-09 102804-SS-LP-09 60.9 5 5.5 10/28/04 

TREW-06 102604-SS-TREW-06 294 18 18 10/26/04 LP-10 102804-SS-LP-10 38.6 5 5.5 10/28/04 

TREW-07 102604--SS-TREW-07 1730(2) 18 18 10/26/04 LP-11 102804-SS-LP-11 58.3 5 5.5 10/28/04 
120204-CBL4-SS-TREW-

TREW-03-07 03-07 343 23 23 12/02/04 LP-12 102804-SS-LP-12 45.0 5 5.5 10/28/04 

LP-01 102704-SS-LP-O 1 ND 6 6.5 10/27/04 LP-13 102804-SS-LP-13 151 5 5.5 10/28/04 

LP-02 120204-CBL4-SS-LP-02 101 6 6.5 12/02/04 LP-14 102804-SS-LP-14 30.3 5 5.5 10/28/04 

LP-03 102704-SS-LP-03 ND 6 6.5 10/27/04 FWW03 110304-SS-FWW03 270 13 13 11/03/04 

OJ The perchlorate concentration at this location remains above the Method A Cleanup Level for unrestricted use due to the excavation being halted 
when groundwater was encountered. 

(2) Perchlorate result is representative of a pit wall sampling location that was removed by subsequent excavations. 
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SAMPLE 
LOCATION 

TROl-A 

TROl-B 

TR0l-C 

TROJ-D 

TR0l-E 

TR0l-F 

TROl-G 

TR0l-H 

TR0l-1 

TROl-J 

TROJ-K 

TR0I-L 

TR0I-M 

TROI-N 

TROl-O 

TROl-P 

TR0l-Q 

TROJ-R 

TROJ-S 

Table C-4 Camp Bonneville Landfill 4 Confirmation Sample Results - Volatile Organic Compound u 

... ... 
= = Cll ... Cll 

-= -= ... = .... = ... ... ... ... 
0 -= 0 -= loo .... loo .... 
0 ... 0 ... 

SAMPLE ID :a 0 SAMPLEID • :a 0 
loo loo 

<.J 0 <.J 0 
·;:: ... :a Beginning Ending ·;:: ... :a 
E-< = <.J Date SAMPLE E-< = <.J 

' 
... Cll Depth Depth 

. ... Cll .... N .t: .... N loo 
,-< = Collected LOCATION = .... Beginning ... ... (ft bgs) (f't bgs) .... ... ... .... .i:i E-< ,-< .i:i E-< • Depth 

MTCA Method B MTCA Method B (ft bgs) 

Cleanup Level for 
,,., .... .... Cleanup Level for 

,,., ..... .... . 
0 0 0 0 0 0 

Unrestricted + + + Unrestricted + + + 
~ ~ ~ ~ ~ ~ 

Land Uses 00 0 0 Land Uses 00 0 0 
1/) 0 ,,., II] 0 ,,., 

(µg/kg) ,..; iri iri (µg/kg) ..... iri iri 

091604-TROl-A ND ND ND 15 15.5 09/16/04 TR02-A 092004-TR02-A ND ND ND 15 

091604-TROl-B ND ND ND 15 15.5 09/16/04 TR02-B 092004-TR02-B ND ND ND 15 

091604-TR0l-C ND ND ND 15 15.5 09/16/04 TR02-C 092004-TR02-C ND ND ND 15 

091604-TR0l-D ND 0.236 ND 15 15.5 09/16/04 TR02-D 092004-TR02-D ND ND ND 15 

091604-TROl-E ND ND ND 15 15.5 09/16/04 TR02-E 092004-TR02-E ND ND ND 15 

091604-TR0I-F ND ND ND 15 15.5 09/16/04 TR02-F 092004-TR02-F ND ND ND 15 

091604-TROl-G ND ND ND 15 15.5 09/16/04 TR02-G 092004-TR02-G ND ND ND 15 

091604-TROl-H ND ND ND 15 15.5 09/16/04 TR03-A 092004-TR03-A ND ND ND 15 

091604-TROl-l ND ND ND 15 15.5 09/16/04 TR03-B 092004-TR03-B ND ND ND 15 

091604-TROl-J ND ND ND 15 15.5 09/16/04 TR03-C 092004-TR03-C (DUP is J) 4.21 ND ND 15 

091604-TR0l-K ND ND ND 15 15.5 09/16/04 TR03-D 092004-TR03-D 1.68 ND ND 15 

091604-TROl-L ND ND ND 15 15.5 09/16/04 TR03-E 092004-TR03-E ND ND ND 15 

091604-TROJ-M ND ND ND 15 15.5 09/16/04 TR03-F 092004-TR03-F ND ND ND 15 

092004-TR0I-N ND ND ND 15 15.5 09/20/04 TR03-G 092004-TR03-G ND ND ND 15 

092004-TROl-O ND ND ND 15 15.5 09/20/04 TR03-H 092004-TR03-H ND ND ND 15 

092004-TROJ -P ND ND ND 15 15.5 09/20/04 TR03-I 092004-TR03-I ND ND ND 15 

092004-TROJ-Q ND ND ND 15 15.5 09/20/04 TR03-J 092004-TR03-J (DUP ofC) 2.5 ND ND 15 

092004-TROl-R (DUP of J) ND ND ND 15 15.5 09/20/04 TR04-A 092004-TR04-A ND ND ND 15 

092004-TROl-S (DlJPofQ) ND ND ND 15 15.5 09/20/04 TR04-B 092004-TR04-B 2.77 ND ND 15 

Ending Date 
Depth Collected 
(ft bgs) 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 
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LOCATION 

TR04-C 

TR04-D 

TR04-E 

TR04-F 

TR04-G 

TR04-H 

TR04-I 

TR04-J 

TR05-A 

TR05-B 

TR05-C 

TR05-D 

TR05-E 

TR5-F 

TR5-G 

TR5-H 

TR06-A 

TR06-B 

TR06-C 

TR06-D 

TR06-E 

TR6-F 

Table C-4 Camp Bonneville Landfill 4 Confirmation Sample Results - Volatile Organic Compounds ( continued) 

.., .., 
= = Cs! .., Cs! 
;9 ,£i 

.., 
= = .., .., .., .., 

0 ,£i 0 ,£i I. I. 
0 

.., 0 
.., 

SAMPLE ID :a 0 SAMPLE ID ~ 
0. 

I. I. 
OJ 0 :2 ~ 

.., :a Beginning Ending ·c: .., 
al OJ Date SAMPLE H = OJ 

Cs! Depth Depth ,.:.. 
.., 

Cs! ,.... N b 
N I. 

~ = Collected LOCATION ~ = .... Beginning .., .., 
(ft bgs) (ft bgs) 

.., .., 
~ ~ H ~ ~ H Depth 

MTCA Method B MTCA Method B '(ft bgs) 

Cleanup Level for !") ,.... ,.... 
Cleanup Level for 8 

,.... ,-; 
0 0 0 0 0 

Unrestricted + + + Unrestricted + + + 
~ ~ ~ ~ ~ ~ 

Land Uses 00 0 0 Land Uses 00 0 0 
IO 0 !") IO 0 !") 

(µg/kg) ,..; Iii Iii (µg/kg) ,..; Iii Iii 

092004-TR04-C 0.829 ND ND • 15 15.5 09/20/04 TR6-G 110304-SS-TR6-G ND ND ND 19 

092004-TR04-D ND ND ND 15 15.5 09/20/04 TR6-H 110304-SS-TR6-H ND ND ND. 19 

092004-TR04-E ND ND ND 15 15.5 09/20/04 TR07-A 092104-TR0?-A ND ND ND 15 

092004-TR04-F ND ND ND 15 15.5 09/20/04 TR07-B 092104-TR0?-B ND ND ND 15 

092004-TR04-G ND ND ND 15 15.5 09/20/04 TR07-C 092104-TR0?-C ND ND ND 15 

092104-TR04-H ND ND ND 15 15.5 09/21/04 TR07-D 092104-TR0?-D ND ND ND 15 

092104-TR04-I ND ND ND 15 15.5 09/21/04 TR07-E 092104-TR0?-E ND ND ND 15 

092004-TR04-J (DUP OF G) ND ND ND 15 15.5 09/20/04 TR07-F 092104-TR0?-F ND ND 0.167 15 

092104-TR05-A 3.96 0.211 ND 15 15.5 09/21/04 TR07-G 092104-TR0?-G ND ND ND 15 

092104-TR05-B 0.912 ND ND 15 15.5 09/21/04 TR07-H 092104-TR0?-H ND ND ND· 15 

092104-TR05-C 0.472 ND ND 15 15.5 09/21/04 TR-07-I 092104-TR07-I (DUP ofG) ND ND ND 15 

092104-TR05-D ND ND ND 15 15.5 09/21/04 TR0S-A 092104-TR0S-A ND ND ND 15 

092104-TR05-E ND ND ND 15 15.5 09/21/04 TR0S-B 092104-TROS-B ND ND ND 15 

110304-SS-TR5-F ND ND ND 19 19.5 11/03/04 TR0S-C 092104-TROS-C ND ND ND 15 

110304-SS-TR5-G ND ND ND 19 19.5 11/03/04 TR0S-D 092104-TR0S-D ND ND ND 15 

110304-SS-TRS-H ND ND ND 19 19.5 11/03/04 TR0S-E 092104-TR0S-E ND ND ND 15 

092104-TR06-A ND ND ND 15 15.5 09/21/04 TR0S-F 092204-TR0S-F ND ND ND 15 

092104-TR06-B ND ND ND 15 15.5 09/21/04 TR0S-G 092204-TR0S-G ND ND ND 15 

092104-TR06-C 0.462 ND ND 15 15.5 09/21/04 TR0S-H 092204-TR0S-H ND ND ND 15 

092104-TR06-D ND ND ND 15 15.5 09/21/04 TR0S-J 092204-TR0S-J ND ND ND 15 

092104-TR06-E ND ND ND 15 15.5 09/21/04 TR0S-SWl 092204-TR0S-SWl NR NR NR 9 

110304-SS-TR6-F ND ND ND 19 19.5 11/03//04 TR08-SW2 092204-TR08-SW2 NR NR NR 15 

Ending Date 
Depth Collected 
(ft bgs) 

19.5 11/03/04 

19.5 11/03/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/21/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

9.5 09/22/04 

15.5 09/22/04 
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TR09-A 
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TR09-C 
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TR09-E 

TR09-F 
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TR09-I 

TR09-J 

1R09-K 
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TRIO-A 

TRlO-B 

TRlO-C 

TRlO-D 

TRll-A 

TRll-B 

TRll-C 

TRll-D 

TR12-A 

Table C-4 Camp Bonneville Landfill 4 Confirmation Sample Results - Volatile Organic Compounds ( continued) 

QI § § 
QI 

~ o;l QI 

= 5 QI QI 
0 o;l 0 £ i... i... .s QI 0 QI 

SAMPLE ID 'fl 8 SAMPLEID , :a e 
0 .. :a ·i:: QI i Beginning Ending ·i:: QI 

E-s = Date SAMPLE ~ = .. . QI = Depth Depth 
QI = ~ !'l !:I ~ 

~ !:I ,..; = Collected LOCATION ~~ Beginning QI QI (ft bgs) (ft bgs) QI 
,..; i:.:i E-s ,..; i:.:i E-s Depth 

MTCA Method B MTCA Method B . '(ft bgs) 

Cleanup Level for a ~ ~ Cleanup Level for t'l ~ ~ 
0 0 0 0 0 

Unrestricted + + + Unrestricted + + + 
~ r§ ~ ~ ~ r§ 

Land Uses 
()0 0 Land Uses 

()0 0 
lfl 0 t'l lO ~ t'l 

(µglkg) ,..; iri iri (µg/kg) ,..; lfl iri 

092204-TR09-A ND ND ND ·15 15.5 09/22/04 TR12-B 092204-TR12-B ND ND ND 15 

092204-TR09-B ND ND ND 15 15.5 09/22/04 TR12-C 092204-TRl 2-C ND ND ND 15 

092204-TR09-C ND ND ND 15 15.5 09/22/04 TR12-D 092204-TR12-D ND ND ND 15 

092204-TR09-D ND ND ND 15 15.5 09/22/04 TR12-E 092204-TR12-E ND ND ND 15 

092204-TR09-E ND 0.218 0.145 15 15.5 09/22/04 TR12-F 092204-1R12-F (DUP ofB) ND ND ND 15 

092204-TR09-F ND ND ND 15 15.5 09/22/04 TR13-A 092204-TR13-A ND ND ND 15 

092204-TR09-G ND ND ND 15 15.5 09/22/04 TR13-B 092204-TR13-B ND ND ND 15 

092204-TR09-H ND ND ND 15 15.5 09/22/04 TR13-C 092204-TR13-C ND ND ND 15 

092204-TR09-I ND ND ND 15 15.5 09/22/04 TR13-D 092204-TR13-D ND ND ND 15 

092204-1R09-J (DUP ofL) ND ND ND 15 15.5 09/22/04 TR13-E 110304-SS-TR13-E ND ND ND 19 

092204-1R09-K (DUP of A) ND ND ND 15 15.5 09/22/04 TR14-A 092204-TRl 4-A ND ND ND 15 

092204-TR09-L ND ND ND 15 15.5 09/22/04 TR14-B 092204-TR14-B ND ND ND 15 

092204-TRlO-A ND ND ND 15 15.5 09/22/04 TR14-C 092204-TR14-C ND ND ND 15 

092204-TRlO-B ND ND ND 15 15.5 09/22/04 TR14-D 092204-TRl4-D ND ND ND 15 

092204-TRlO-C ND ND ND 15 15.5 09/22/04 TR14-E 092204-TR 14-E ND ND ND 15 

092204-TRl 0-D ND ND ND 15 15.5 09/22/04 TR14-F 092204-TR14-F ND ND ND 15 

092204-TRll-A ND ND ND 15 15.5 09/22/04 TR14-G 092204-TRl 4-G ND ND ND 15 

092204-TRll-B ND ND ND 15 15.5 09/22/04 TR15-A 092204-TR15-A ND 0.104 ND 15 

092204-TRll-C ND ND ND 15 15.5 09/22/04 TR15-B 092204-TR15-B ND 0.082 ND 15 

092204-TRll-D ND ND ND 15 15.5 09/22/04 TR15-C 092204-TRl 5-C ND 0.0869 ND 15 

092204-TR12-A ND ND ND 15 15.5 09/22/04 TR15-D 092204-TR15-D ND 0.103 ND 15 

Ending Date 
Depth Collected 
(ft bgs) 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

19.5 11/03/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 
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15.5 09/22/04 

15.5 09/22/04 

15.5 09/22/04 
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TR15-E 

TR15-F 

TR15-G 

TR16-A 

TR16-B 

TR16-C 

TR16-D 

TR16-E 

TR16-F 

TR16-G 

TR17-A 

TR17-B 

TR17-C 
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TR17-E 

TR18-A 
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TR18-C 

TR18-D 

TR18-E 

TR18-F 
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Table C-4 Camp Bonneville Landfill 4 Coniirmation Sample Results - Volatile Organic Compounds ( continued) 

~ § 1a 
~ ~ 

~ = ;9 @ ~ ~ e ~ 
0 ;9 • 
'"' 0 0 ~ 

SAMPLE ID :a 0 SAMPLE ID :s ·8 '"' CJ 0 0 ·c ~ :e Beginning Ending ·c ~ :e E-s @ Date SAMPLE E-;t @ . cu Depth Depth cu .... IS 

~ 
.... 

1::l i ,..;-. @ (ft bgs) (ft bgs) 
Collected LOCATION ,..;-

~ Beginning 
,..;- ~ E-s ,..;- ~ E-s Depth 

MTCA Method B MTCA Method B (ft bgs) 

Cleanup Level for a .... .... Cleanup Level for a .... .... = = = = 
Unrestricted + + + Unrestricted + + + 

~ ~ ~ ~ ~ ~ 
Land Uses QO = Land Uses QO = l() = !"l l() = ""l 

(µg/kg) ,..; Iii Iii (µg/kg) ,..; Iii l() 

092204-TR15-E ND ND ND ·15 15.5 09/22/04 TR18-H 092304-TR18-H ND 0.135 ND. 15 

092204-TR15-F ND ND ND 15 15.5 09/22/04 TR18-I 092304-TR18-I ND 0.253 0.183 15 

092204-TR15-G (DUP ofF) ND ND ND 15 15.5 09/22/04 TR18-J 092304-TR18-J ND ND ND 15 

092304-TR16-A ND 0.132 ND 15 15.5 09/23/04 TR18-K 092304-TR18-K ND 0.207 . 3.43 15 

092304-TR16-B ND 0.116 ND 15 15.5 09/23/04 TR18-L 092304-TR18-L ND 0.135 0.155 15 

092304-TRl 6-C ND 0.117 ND 15 15.5 09/23/04 TR18-M 092304-TR18-M ND 0.136 ND 15 

092304-TR16-D ND 0.186 ND 15 15.5 09/23/04 TR18-N 092304-TR18-N ND 0.148 ND 15 

092304-TR16-E ND 0.108 3.18 15 15.5 09/23/04 TR18-O 092304-TR18-O ND 0.118 ND 15 

092304-TR16-F ND 0.119 ND 15 15.5 09/23/04 TR18-P 092304-TR18-P ND 0.236 ND 15 

092304-TRl 6-G ND ND ND 15 15.5 09/23/04 TR18-Q 092304-TR18-Q ND 0.145 ND 15 

092304-TRl 7-A ND 0.105 ND 15 15.5 09/23/04 TR19-A 092304-TR19-A ND ND ND 15 

092304-TRl 7-B ND ND ND 15 15.5 09/23/04 TR19-B 092304-TR19-B ND 0.121 ND 15 

092304-TRl 7-C ND 0.125 ND 15 15.5 09/23/04 TR19-C 092304-TRl 9-C ND 0.26 ND 15 

092304-TR17-D ND ND ND 15 15.5 09/23/04 TR19-D 092304-TR19-D ND ND ND 15 

092304-TR17-E (DUP ofD) ND ND ND 15 15.5 09/23/04 TR19-E 092304-TR19-E ND ND ND 15 

092304-TR18-A ND ND ND 15 15.5 09/23/04 TR19-F 092304-TR19-F ND ND ND 15 

092304-TR18-B ND ND ND 15 15.5 09/23/04 TR19-G 092304-TR19-G ND ND ND 15 

092304-TR18-C ND 0.114 ND 15 15.5 09/23/04 TR19-H 092304-TR19-H ND ND ND 15 

092304-TR18-D ND ND ND 15 15.5 09/23/04 TR19-I 092304-TRl 9-1 ND ND ND 15 

092304-TR18-E ND ND ND 15 15.5 09/23/04 TR19-J 092304-TRI 9-J ND ND ND 15 

092304-TRl 8-F ND ND ND 15 15.5 09/23/04 TR19-K 092304-TR19-K ND ND ND 15 

092304-TRl 8-G ND 0.191 ND 15 15.5 09/23/04 TR19-L 092304-TR19-L ND ND ND 15 

! 

Ending Date 
Depth Collected 
(ft bgs) 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 
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15.5 09/23/04 
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15.5 09/23/04 
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15.5 09/23/04 

~ 

[ 
s· 
i 
0 
< 

"I:11::. 
(I)> 
O" n 
2 :::r-. 
el g 

I'-< tO 
N (I) 
o'O 

~g 





n 
J 

l:l:I 

l 
"'' l 
5" 
8 
Cl 

n 
I 

l:v 
l:v 

SAMPLE 
LOCATION 

TR19-M 

TR20-A 

TR20-B 

TR20-C 

TR20-D 

TR20-E 

TR20-F 

TR20-G 

TR20-H 

TR20-I 

TR20-J 

TR20-K 

TR20-L 

TR20-M 

TR20-N 

TR20-O 

TR20-P 

TR20-Q 

TR20-R 

TR20-S 

TR20-T 

TR20-U 

Table C-4 Camp Bonneville Landfill 4 Confirmation Sample Results - Volatile Organic Compounds ( continued) 

0) 0) 

= = o:I 0) 
o:I 0) ,;: = ,;: = 0) 0) 0) 0) 

0 -= 0 -= ,.. - ,.. -0 0) .s 0) 

SAMPLE ID - 0 SAMPLE ID 0 

ii ,.. -= ,.. 
0 '-' 0 

·i:: 0) :s Beginning Ending ·i:: 0) ::2 
~ = Date SAMPLE ~ = '-' 0) o:I Depth Depth 

0) o:I .... N ,!= .... N ,.. 
~ = (ft bgs) 

Collected LOCATION ~ = - Beginning 
0) 0) (ft bgs) 0) 0) 

~ ~ E-1 ~ ~ E-1 . Depth 

MTCA Method B MTCA Method B {ft bgs) 

Cleanup Level for <'l .... .... Cleanup Level for <'l .... ,... 
0 0 0 0 0 0 

Unrestricted + + + Unrestricted + + + 
~ ~ ~ ~ ~ ~ 

Land Uses QC 0 0 Land Uses QC Q 0 
Ill 0 <'l Ill 0 <'l 

(µg/kg) 
,...; vi vi (µg/kg) ,...; vi vi 

092304-TR19-M (DUP ofH) ND ND ND • 15 15.5 09/23/04 TR20-V 092304-TR20-V ND ND ND 15 

092304-TR20-A ND ND ND 15 15.5 09/23/04 TR20-W 092304-TR20-W (DUP of C) ND ND ND 15 

092304-TR20-B ND ND ND 15 15.5 09/23/04 TR20-X 092304-TR20-X (DUP ofM) ND ND ND 15 

092304--TR20-C ND ND ND 15 15.5 09/23/04 TR20-Y 092304-TR20-Y (DUP ofV) ND ND ND 15 

092304-TR20-D ND ND ND 15 15.5 09/23/04 TR21-A 092304-TR21-A ND ND ND 15 

092304-TR20-E ND ND ND 15 15.5 09/23/04 TR21-B 092304--TR21-B ND ND ND 15 

092304-TR20-F ND ND ND 15 15.5 09/23/04 TR21-C 092304-TR21-C ND ND ND 15 

092304-TR20-G ND ND ND 15 15.5 09/23/04 TR21-D 092304-TR21-D ND ND ND 15 

092304--TR20-H ND ND ND 15 15.5 09/23/04 TR22-A 092304-TR22-A ND 0.0984 ND 15 

092304-TR20-I ND ND ND 15 15.5 09/23/04 TR22-B 092304-TR22-B ND 0.111 ND 15 

092304-TR20-J ND ND ND 15 15.5 09/23/04 TR22-C 092304-TR22-C ND 0.14 ND 15 

092304--TR20-K ND ND ND 15 15.5 09/23/04 TR22-D 092304-TR22-D ND ND ND 15 

092304-TR20-L ND ND ND 15 15.5 09/23/04 TR22-E 092304-TR22-E ND 0.118 ND 15 

092304-TR20-M ND ND ND 15 15.5 09/23/04 TR22-F 092304-TR22-F ND 0.0903 ND 15 

092304-TR20-N ND ND ND 15 15.5 09/23/04 TR22-G 092304-TR22-G ND ND ND 15 

092304-TR20-O ND ND ND 15 15.5 09/23/04 TR22-H 092304-TR22-H ND 0.0911 ND 15 

092304-TR20-P ND ND ND 15 15.5 09/23/04 TR22-I 092304-TR22-I ND 0.0788 ND 15 

092304-TR20-Q ND ND ND 15 15.5 09/23/04 TR22-J 092304-TR22-J (DUP ofH) ND 0.0798 ND 15 

092304-TR20-R ND ND ND 15 15.5 09/23/04 FWT-01 101804-SS-FWT-0l ND 0.291 ND IO 

092304--TR20-S ND ND ND 15 15.5 09/23/04 FWT-02 101804-SS-FWT-02 ND ND ND 10 

092304--TR20-T ND ND ND 15 15.5 09/23/04 FWT-03 101804-SS-FWT-03 ND ND ND IO 

092304-TR20-U ND ND ND 15 15.5 09/23/04 FWT-04 101804-SS-FWT-04 ND ND ND 10 

Ending Date 
Depth Collected 
(ft bgs) 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 I 

10.5 10/18/04 

10.5 10/18/04 

10.5 10/18/04 

10.5 10/18/04 
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SAMPLE 
LOCATION 

FWT-05 

FWT-06 

FWT-07 

FWT-08 

FWT-09 

FWT-10 

FWT-11 

FWT-12 

FWT-13 

FWTEW-04 

FWTEW-05 

FWIBW-06 

FWTWW-01 

FWTWW-02 

FWTWW-03 

Table C-4 Camp Bonneville Landfill 4 Confirmation Sample Results- Volatile Organic Compounds (continued) 

.., .., 
= i::: 
o:! .., o:! .., ..i= ..i= 
~ = .... 5 .., .., 
0 ,;: 0 ..i= ,_, ,_, .... 
~ 

.., 
0 .., 

SAMPLE ID 0 SAMPLE ID ~ 
0 ,_, ,_, 

0 0 ·i:: .., :2 Beginning Ending ·i:: .., 
~ E-;< = "' Date SAMPLE E-< = .., 

o:! Depth Depth ' 
.., 

o:! ,-; N ,_, ,-; N 
!:l .-< = .... Collected LOCATION .-< = Begimtlng .., .., 

(ft bgs) (ft bgs) .., .., ..... ~ ~ E-< .-< ~ E-< Depth 

MTCA Method B MTCA Method B (ft bgs) 

Cleanup Level for e"l ,-; ,-; 
Cleanup Level for e"l ,-; ,-; 

0 0 0 0 0 0 

Unrestricted + + + Unrestricted + + + 
..i ..i ..i ..i ..i ..i 

Land Uses 00 0 0 Land Uses 00 0 0 
II) 0 e"l II) 0 "l 

(µg/kg) ,..; vi vi (µg/kg) ,..; vi II) 

101804-SS-FWT-05 ND ND ND ·10 10.5 10/18/04 LP-01 102704-SS-LP-0l ND ND ND 6 

101804-SS-FWT-06 ND ND ND 10 10.5 10/18/04 LP-02 102704-SS-LP-02 ND ND ND 6 

101804-SS-FWT-07 ND ND ND 10 10.5 10/18/04 LP-03 102704-SS-LP-03 ND 0.1 ND 6 

101804-SS-FWT-08 ND ND ND 10 10.5 10/18/04 LP-04 102704-SS-LP-04 ND ND ND 6 

101804-SS-FWT-09 ND ND ND 10 10.5 10/18/04 LP-05 102704-SS-LP-05 ND ND ND 6 

101804-SS-FWT-10 ND ND ND 10 10.5 10/18/04 LP-06 102704-SS-LP-06 ND ND ND 6 

101804-SS-FWT-11 ND 4.8 ND 10 10.5 10/18/04 LP-07 102704-SS-LP-07 ND 0.0815 ND 7 

101804-SS-FWT-12 ND ND ND 10 10.5 10/18/04 LP-08 102704-SS-LP-08 ND ND ND 7 

101804-SS-FWT-13 ND ND ND 10 10.5 10/18/04 LP-09 102804--SS-LP-09 ND ND ND 5 

101804-SS-FWTEW-04 ND ND ND 9 9 10/18/04 LP-10 102804-SS-LP-10 ND 0.11 ND 5 

101804-SS-FWTEW-05 ND ND ND 9 9 10/18/04 LP-11 102804-SS-LP-11 ND ND ND 5 

101804-SS-FWTEW-06 ND ND ND 9 9 10/18/04 LP-12 102804-SS-LP-12 ND 0.187 ND 5 

101804-SS-FWTWW-01 ND ND ND 9 9 10/18/04 LP-13 102804-SS-LP-13 ND 1.32 ND 5 

101804-SS-FWTWW-02 ND ND ND 9 9 10/18/04 LP-14 102804-SS-LP-14 ND 0.109 ND 5 

101804-SS-FWTWW-03 ND ND ND 9 9 10/18/04 

Ending Date 
Depth Collected 
(ft bgs) 

6.5 10/27/04 

6.5 10/27/04 

6.5 10/27/04 

6.5 10/27/04 

8.5 10/27/04 

8.5 10/27/04 

7.5 10/27/04 

7.5 10/27/04 

5.5 10/28/04 

5.5 10/28/04 

5.5 10/28/04 

5.5 10/28/04 

5.5 10/28/04 

5.5 10/28/04 
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Sample 
Location 

TR0l-A 

TR0l-B 

TR0l-C 

TR0l-D 

TR0l-E 

TR0l-F 

TR0l-G 

TR0l-H 

TR0l-I 

TR0l-J 

TR0l-K 

TR0l-L 

TR0l-M 

TR0l-N 

TR0l-O 

TR0l-P 

TR0l-Q 

TR0l-R 

TR0l-S 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B s = Cleanup Level for " s .... ;.. Beginning ·a s Cl, 

Unrestricted = 0 Q., "t:l Depth Cl, ·c = " "' i.. Q., Cl! = Land Uses ;.. Cl! -= 0 0 Cl, .... (ft bgs) ~ ~ u u ;.. 
~ N ,-; 

(mg/kg) 
6 450 576 267 36,100 17 96 

091604-TR0l-A 2.2 484 23.8 237 71400 2.4 123 15 

091604-TR0l-B 3.34 296 183 309 126000 3.37 131 15 

091604-TR0l-C 1.88 339 57.4 207 94900 2.36 119 15 

091604-TR0l-D 2.68 581 37.3 198 69000 3.98 91.3 15 

091604-TROl-E 8.53 555 39.7 160 69900 2.77 73.4 15 

091604-TR0l-F 2.03 380 42.7 210 77300 1.02 67.1 15 

091604-TR0 1-G 2.65 455 45 192 82400 5.98 74.1 15 

091604-TR0l-H 2.87 656 38.6 212 76300 5.17 106 15 

091604-TR0I-I 6.41 68.9 49 117 83400 10.6 39.6 15 

091604-TR0 1-J 5.26 63.3 39.7 114 81200 11.1 36.3 15 

091604-TR0 1-K 5.82 50.6 36.7 111 78100 11.5 34.9 15 

091604-TR0l-L 5.58 142 60.1 179 88000 17.7 63.8 15 

091604-TR0l-M 5.64 64 • 44.8 130 89600 12.4 37.6 15 

092004-TR0l-N 5.16 80 45.8 126 83500 7.29 31.6 15 

092004-TR0 1-0 5.1 61.4 48 128 86700 8.82 38.7 15 

092004-TR0 1-P 4.95 63.7 57.1 128 86200 9.38 35.4 15 

092004-TR0l-Q 5.73 67.8 45.5 121 86200 11.1 37.7 15 

092004-TR0l-R (DUP of J) 6.13 68.2 40.9 122 84000 14.3 45.9 15 

092004-TR0l-S (DUP ofQ) 4.74 71.8 46.6 130 82700 9.99 41.1 15 

Ending Date 
Depth Collected 
(ft bgs) 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/16/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 
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Sample 
Location 

TR02-A 

TR02-B 

TR02-C 

TR02-D 

TR02-E 

TR02-F 

TR02-G 

TR03-A 

TR03-B 

TR03-C 

TR03-D 

TR03-E 

TR03-F 

TR03-G 

TR03-H 

TR03-I 

TR03-J 

TR04-A 

TR04-B 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals ( continued) 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B E = Cleanup Level for <.J E '§ '"' Beginning ·a Q,I 

Unrestricted = 0 Q. "0 Depth Q,I 'i: '"' Q. = <.J 
rlJ -= 0 c:l = Land Uses '"' c:l 0 Q,I (ft bgs) < ~ u u '"' ...:l N ..... 

(mg/kg) 
6 450 576 267 36,100 17 96 

092004-TR02-A ND 208 153 266 115000 2.16 115 15 

092004-TR02-B 1.88 347 33.6 239 72900 0.825 186 15 

092004-TR02-C 1.78 137 31.9 119 65600 ND 183 15 

092004-TR02-D 3.58 151 28.7 120 59600 ND 130 15 

092004-TR02-E 4.03 221 39 160 70200 ND 102 15 

092004-TR02-F 5.29 82 49.9 140 82500 5.53 37.5 15 

092004-TR02-G 5.05 82.2 47.7 147 84500 6.6 39.1 15 

092004-TR03-A ND 441 28.2 157 64200 1.15 147 15 

092004-TR03-B ND 258 81.9 224 99300 ND 135 15 

092004-TR03-C (DUP is J) ND 211 63.l 160 90800 l.22 113 15 

092004-TR03-D ND 261 26.4 295 65800 ND 153 15 

092004-TR03-E 3.62 149 34.8 201 73500 3.82 54.8 15 

092004-TR03-F l.68 173 21.6 219 68500 5.28 81.9 15 

092004-TR03-G 6.24 108 62.9 199 77000 2.94 87.7 15 

092004-TR03-H 10.7 173 70.5 248 103000 3.83 96.7 15 

092004-TR03-I 2.94 339 18.3 175 51500 ND 83.2 15 

092004-TR03-J (DUP of C) ND 193 46.6 146 76800 3.03 105 15 

092004-TR04-A 1.92 296 26.3 271 65000 5.32 154 15 

092004-TR04-B ND 268 29.3 293 64000 4.9 111 19 

Ending Date 
Depth Collected 
(ft bgs) 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09120/04 

15.5 09120/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09120/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09/20/04 

15.5 09120/04 

15.5 09/20/04 

15.5 09120/04 

15.5 09120/04 

15.5 09/20/04 

19.5 09/20/04 
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Sample 
Location 

TR04-C 

TR04-D 

TR04-E 

TR04-F 

TR04-G 

TR04-H 

TR04-I 

TR04-J 

TR05-A 

TR05-B 

TR05-C 

TR05-D 

TR05-E 

TR5-F 

TR5-G 

TR5-H 

TR06-A 

TR06-B 

TR06-C 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results-Metals (continued) 

SAMPLE ID ANALYTICAL RESULTS 
(mg/kg) 

MTCA Method B s = Cleanup Level for " s ·s '"' Beginning ·s Q,) 

Unrestricted Q,) .s 0 Q., = "0 
" Depth 

Cl] '"' '"' Q., = = Land Uses '"' = -= 0 0 Q,) (ft bgs) < ~ u u '"' ..:I N ,-; 

(mg/kg) 
6 450 576 267 36,100 17 96 

092004-TR04-C ND 223 35.9 188 61200 4.37 98.3 15 

092004-TR04-D ND 323 32.8 252 70500 4.1 114 15 

092004-TR04-E 1.64 248 50.9 242 81500 2.88 60.7 15 

092004-TR04-F 5.53 186 29.3 177 67100 4.12 81.5 15 

092004-TR04-G 6.38 128 41 236 85700 1.47 114 15 

092104-TR04-H 1.5 436 37.7 205 66200 1.41 81.5 15 

092104-TR04-I ND 225 34 180 79100 1.92 93.7 15 

092004-TR04-J (DUP OF G) 4.93 143 34.3 223 75900 1.49 104 15 

092104-TR05-A 1.93 313 55.5 262 84500 19.3 223 15 

092104-TR05-B ND 456 32.9 282 77600 2.73 162 15 

092104-TR05-C 2.29 279 32.9 301 84900 3.26 128 15 

092104-TR05-D ND 186 36.1 272 82500 2.96 119 15 

092104-TR05-E 1.41 199 49.4 242 84400 2.54 135 15 

110304-SS-TR5-F 3.33 262 22.l 161 57100 1.19 115 19 

110304-SS-TR5-G 3.77 249 54 175 102000 4.58 117 19 

110304-SS-TR5-H 4.55 246 45.5 132 77300 7.49 57.7 19 

092104-TR06-A ND 222 21 267 65600 1.29 219 15 

092104-TR06-B ND 190 64.1 277 93300 2.01 147 15 

092104-TR06-C 1.54 185 37.7 255 88300 ND 113 15 

Ending 
Depth 
(ft bgs) 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

19.5 

19.5 

19.5 

15.5 

15.5 

15.5 

Date 
Collected 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/20/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

11/03/04 

11/03/04 

11/03/04 

09/21/04 

09/21/04 

09/21/04 

~ 

5' 
~ 
§" 

f 
0 
< a 

~► c:r n 
2 g-
f=l :::s 

, I'< ;;,;:; 
N Cll 
o'<:l oo 
°';:;. 





(") 

i 
t;:, 

I 
: 
f 

Sample 
Location 

TR06-D 

TR06-E 

TR6-F 

TR6-G 

TR6-H 

TR07-A 
n 

I 

~ 
TR07-B 

TR07-C 

TR07-D 

TR07-E 

TR07-F 

TR07-G 

TR07-H 

TR07-I 

TR08-A 

TR08-B 

TR08-C 

TR08-D 

TR08-E 

Table C-5 Camp Bonneville Landfill 4 Continuation Sample Results - Metals ( continued) • 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B e = Cleanup Level for y e .... - Beginning Ending ·a e Q,l 

Unrestricted Q,l .e 0 Q., = -= y Depth Depth 
"' - - Q., = ·= Land Uses - = -= 0 0 Q,l (ft bgs) (ft f>gs) < ~ u u ~- ~ N 

(mg/kg) 
6 450 576 267 36,100 17 96 

092104-TR06-D ND 195 44 212 78600 ND 140 15 15.5 

092104-TR06-E ND 109 81.7 209 87400 ND 135 15 15.5 

110304-SS-TR6-F 3.56 120 31.9 135 95300 2.95 71.8 19 19.5 

110304-SS-TR6-G 2.62 155 40.7 106 66300 3.88 74.7 19 19.5 

110304-SS-TR6-H 3.31 216 47.4 115 72900 4.5 77.4 19 19.5 

092104-TR07-A 1.72 159 35.5 321 79200 0.743 155 15 15.5 

092104-TR07-B 1.35 136 39.1 203 90100 0.817 149 15 · 15.5 

092104-TR07-C 2.54 201 13.4 267 48600 1.59 115 15 15.5 

092104-TR07-D 2.05 226 22.2 221 65800 3.01 202 15 15.5 

092104-TR07-E 3.14 164 40.6 198 85800 5.26 142 15 15.5 

092104-TR07-F ND 189 47.4 218 96800 3.63 169 15 15.5 

092104-TR07-G 3.16 313 47.4 235 90000 2.35 112 15 15.5 

092104-TR07-H ND 174 34.4 215 77700 2.26 144 15 15.5 

092104-TR07-I (DUP ofG) 4.63 254 68.7 223 101000 2.93 111 15 15.5 

092104-TR08-A 1.37 116 82.7 171 89800 2.69 146 15 15.5 

092104-TR08-B 2.49 302 28.5 226 69200 4.72 191 15 15.5 

092104-TR08-C ND 165 42.9 223 90900 2.58 153 15 15.5 

092104-TR08-D 2.04 239 29.5 156 63100 6.34 86.9 15 15.5 

092104-TR0S-E 2.74 230 32.5 172 71300 5.33 87.6 15 15.5 

Date 
Collected 

09/21/04 

09/21/04 

11/03/04 

11/03/04 

11/03/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 

09/21/04 
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Sample 
Location 

TR08-F 

TR08-G 

TR08-H 

TR08-J 

TR08-SW1 

TR08-SW2 

TR09-A 

TR09-B 

TR09-C 

TR09-D 

TR09-E 

TR09-F 

TR09-G 

TR09-H 

TR09-I 

TR09-J 

TR09-K 

TR09-L 

TRJO-A 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals (continued) 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B s 
:: 

Cleanup Level for (.I s ·a .. Beginning ·2 QI 

Unrestricted :: 0 Q. "0 Depth QI .i: = (.I 

"' .. Q. ~ 

Land Uses .. ~ .: 0 0 QI = (ft bgs) ~ ~ u u .. 
~ N -(mg/kg) 

6 450 576 267 36,100 17 96 

092204-TR08-F 2.87 265 38.5 166 84900 2.66 144 15 

092204-TR08-G 1.81 299 41.3 196 87800 4.03 100 15 

092204-TR08-H 1.89 183 35.8 154 86300 3.3 129 15 

092204-TR08-J 2.95 251 30.3 125 62500 3.12 79.6 15 

092204-TR08-SW I 2.19 169 24.7 251 67300 5.32 215 9 

092204-TR08-SW2 1.74 246 22.6 227 65900 3.97 178 9 

092204-TR09-A 2.64 189 35.6 111 84100 9.39 48.2 15 

092204-TR09-B 4.26 134 29.8 95 .8 75500 7.64 44.2 15 

092204-TR09-C 3.93 173 39.8 162 80400 6.67 55.9 15 

092204-TR09-D 3.78 96. 1 23.9 72.7 57900 7.94 37.1 15 

092204-TR09-E 5.37 90.4 25.9 71.3 54300 10.l 39.8 15 

092204-TR09-F 5.51 106 30.4 107 58300 9.63 48.8 15 

092204-TR09-G 4.83 104 28.7 86.4 60800 6.7 46.4 15 

092204-TR09-H 4.41 90.8 24.9 71.5 53300 8.22 36.2 15 

092204-TR09-I 4.27 95.8 23.9 75.1 55800 7.83 33.4 15 

092204-TR09-J (DUP ofL) 2.86 277 32.2 150 66900 5.15 54 15 

092204-TR09-K (DUP of A) 2.78 196 36.7 108 81800 8.18 34.8 15 

092204-TR09-L 3.27 288 41 153 73300 4.63 50.3 15 

092204-TR 10-A 3.31 518 34.3 159 69100 3.95 114 15 

Ending 
Depth 
(ft bgs) 

15.5 

15.5 

15.5 

15.5 

9.5 

9.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

Date 
Collected 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 
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Sample 
Location 

TRlO-B 

TRlO-C 

TRlO-D 

TRll-A 

TRll-B 

TRll-C 

TRll-D 

TR12-A 

TR12-B 

TR12-C 

TR12-D 

TR12-E 

TR12-F 

TR13-A 

TR13-B 

TR13-C 

TR13-D 

TR13-E 

TR14-A 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results-Metals (continued) 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B = = Cleanup Level for ~ s .... 
i.. Beginning ·= s Q,) 

Unrestricted = 0 Cl. "0 Depth Q,) .... 
i.. Cl. C: ~ 

tll i.. = C: 
Land Uses i.. = -= 0 0 Q,) (ft bgs) ~ ~ u u i.. ..:I N """ (mg/kg) 

6 450 576 267 36,100 17 96 

092204-TR 10-B 4.28 388 41.6 163 71600 2.87 101 15 

092204-TRl 0-C ND 143 84.7 162 105000 6.83 120 15 

092204-TR 10-D 2.61 280 72.1 222 92400 5.48 122 15 

092204-TRl 1-A 3.99 254 42.7 204 86700 3.34 126 15 

092204-TRl 1-B 4.28 289 86.5 246 111000 2 146 15 

092204-TRl 1-C 3.24 249 42.1 183 83300 2.9 152 15 

092204-TRll -D 2.54 147 68.9 276 104000 1.64 147 15 

092204-TR 12-A 4.63 139 24.1 112 47300 3.38 209 15 

092204-TR12-B 4.53 133 76.1 252 110000 3.47 160 15 

092204-TR 12-C 5.34 142 49.7 196 83300 3.5 167 15 

092204-TR12-D 5.36 143 80.9 229 99800 2.3 129 15 

092204-TR12-E 3.29 255 60.9 220 94200 2.83 160 15 

092204-TR12~F (DUP ofB) 2.8 242 34.3 155 66800 4.24 104 15 

092204-TR13-A 4.4 192 62.3 233 107000 4.46 137 15 

092204-TR13-B 4.34 182 42.5 184 76600 2.55 140 15 

092204-TR13-C 6.56 186 32.8 176 65800 2.4 125 15 

092204-TR13-D 5.62 175 79.5 197 102000 2.29 103 15 

092204-TR13-E 6.37 153 99.8 309 128000 3.62 135 15 

092204-TR14-A 4.9 306 33.5 170 59700 2.15 70.6 15 

Ending 
Depth 
(ft i1gs) 

15.5 

15.5 

15.5 

15.5 

15.5 

.15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

Date 
Collected 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 
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Sample 
Location 

TR14-B 

TR14-C 

TR14-D 

TR14-E 

TR14-F 

TR14-G 

TR15-A 

TR15-B 

TR15-C 

TR15-D 

TR15-E 

TR15-F 

TR15-G 

TR16-A 

TR16-B 

TR16-C 

TR16-D 

TR16-E 

TR16-F 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals ( continued) 

SAMPLE ID ANALYTICAL RESULTS 
(mg/kg) 

MTCA Method B s 
Cleanup Level for CJ s "§ ""' Beginning ·a ~ 

Unrestricted ~ ·!3 0 g. = "Cl CJ Depth 
"' ""' 

g. = ·= Land Uses ""' = ..Cl 0 0 ~ (ft bgs) < ~ u u ""' ~ N ~ 

(mg/kg) 
6 450 576 267 36,100 17 96 

092204-TR14-B 8.8 331 65.6 279 87100 5.11 122 15 

092204-TRl 4-C 6.72 359 29.3 166 57800 1.18 247 15 

092204-TRl 4-D 3.76 180 21.6 126 61300 4.15 167 15 

092204-TRl 4-E 3.54 201 26.5 122 54700 2.54 217 15 

092204-TRl 4-F 3.42 • 205 27.3 115 60700 1.29 209 15 

092204-TRl 4-G 8.13 411 35.2 238 70700 2.23 110 15 

092204-TR15-A 4.59 43.3 22.3 53.4 44800 9.71 35.5 15 

092204-TR15-B 5.08 44.8 25 56.4 48500 9.49 33.6 15 

092204-TR15-C 6.44 48.3 35.8 63.7 56800 10 31.8 15 

092204-TR15-D 3.47 182 12.8 102 51800 5.45 34.6 15 

092204-TR15-E 3.15 355 29.4 175 53300 3.18 204 15 

092204-TR15-F 2.19 247 29.4 147 57200 4.65 223 15 

092204-TR15-G (DUP ofF) 2.95 219 24 146 49000 2.66 218 15 

092304-TR16-A 3.77 100 27.5 78 50000 9.81 52.4 15 

092304-TR16-B 5.72 119 30.9 92 55300 11.1 53.9 15 

092304-TRl 6-C 4 96.7 26.8 84.3 52100 9.33 52.6 15 

092304-TR16-D 6.09 135 39.6 119 75200 13.4 74.9 15 

092304-TR16-E 4.5 97.7 31.7 90.8 57800 · 9.91 47.2 15 

092304-TR16-F 3.32 189 32.4 169 73500 5.58 53.6 15 

Ending 
Depth 
(ft ~gs) 

15.5 

-15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

'15.5 

15.5 

15.5 

Date 
Collected 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/22/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 
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Sample 
Location 

TR16-G 

TR17-A 

TR17-B 

TR17-C 

TR17-D 

TR17-E 

TR18-A 

TR18-B 

TR18-C 

TR18-D 

TR18-E 

TRl8-F 

TR18-G 

TRI 8-H 

TRIS-I 

TR 18-J 

TR18-K 

TR18-L 

TR18-M 

TR18-N 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals ( continued) 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B s = Cleanup Level for '-I e ·s ... Beginning ·= QJ 

Unrestricted = 0 C. "O Depth QJ "i: ... C. = '-I 
"' ~ C 

Land Uses ... ~ .c: 0 0 QJ (ft bgs) ~ ~ u u ... ...:l N .... 
(mg/kg) 

6 450 576 267 36,100 17 96 

092304-TR 16-G 3.67 213 43.4 183 81700 8.98 57 .2 15 

092304-TRl 7-A 3.91 118 31.3 81 50500 7.88 46 15 

092304-TR17-B 4.55 147 31.8 96.6 58900 8.91 48.8 15 

092304-TR 17-C 3.9 227 47.5 163 78100 7.9 58.4 15 

092304-TR 17-D 2.22 236 52.2 187 92700 6.87 56.7 15 

092304-TR17-E (DUP ofD) 1.78 206 54.5 185 98600 5.29 55.4 15 

092304-TR 18-A 2.93 168 28.2 124 82900 7.05 36.5 15 

092304-TRl 8-B 2.66 156 21.7 109 57400 5.14 26.3 15 

092304-TR 18-C 1.54 160 28.1 130 75500 4.87 34 15 

092304-TR 18-D 1.54 343 20.5 262 58900 3.85 30.5 15 

092304-TR 18-E 2.18 341 37.3 238 60400 3.4 33.7 15 

092304-TRl 8-F 2.75 521 45 .7 212 85600 4.09 85.4 15 

092304-TR 18-G 2.57 222 57.2 246 92300 9.96 57.1 15 

092304-TR 18-H 2.64 151 29.2 208 86000 8.44 55.7 15 

092304-TR 18-I 1.84 182 30.9 196 91500 7.35 49.3 15 

092304-TR 18-J 2.91 120 28.6 130 72100 6.26 43.3 15 

092304-TR 18-K 3.9 124 30.1 115 62400 9.41 53.6 15 

092304-TR 18-L 4.46 96.3 31.3 103 58900 7.53 49.5 15 

092304-TR 18-M 4.64 115 34.4 110 60900 8.54 56.5 15 

092304-TR18-N 3.81 139 31.4 113 58000 9.95 59.1 15 

Ending 
Depth 
(ft bgs) 

15.5 

15 .5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15 .5 

Date 
Collected 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 
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Sample 
Location 

TR18-O 

TR18-P 

TR18-Q 

TR19-A 

TR19-B 

TR19-C 

TR19-D 

TR19-E 

TR19-F 

TR19-G 

TR19-H 

TR19-I 

TR19-J 

TR19-K 

TR19-L 

TR19-M 

TR20-A 

TR20-B 

TR20-C 

TR20-D 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals ( continued) 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B s 
Cleanup Level for Col s .e 

"' Beginning ... s ~ 

Unrestricted = = 0 Q, "CS Depth ~ ·c "' Q, = Col 
f = .s Land Uses = -= 0 0 ~ (ft bgs) < ~ u u ~ ~ N 

(mg/kg) 
6 450 576 267 36,100 17 96 

092304-TRl 8-0 4.12 118 29.9 112 55200 9.24 53.9 15 

092304-TR18-P 3.45 134 32.7 117 60500 9.35 58.7 15 

092304-TRl 8-Q 2.65 121 29.3 93 57800 8.36 52.3 15 

092304-TR19-A 2.59 208 34.6 166 61600 1.17 230 15 

092304-TRl 9-B 2.24 
.. 

179 39.3 260 76800 1.2 247 15 

092304-TRl 9-C 2.58 226 32.4 248 74900 2.64 159 15 

092304-TRl 9-D 5.49 146 20.2 133 56000 2.96 72 15 

092304-TR19-E 3.52 303 45.2 262 89300 2.21 110 15 

092304-TR19-F 1.7 330 40.4 176 77200 76.5 114 15 

092304-TRl 9-G 4.73 233 48.2 159 80400 5.21 50.9 15 

092304-TRl 9-H 3.63 333 60.2 137 77300 3.53 37.1 15 

092304-TR19-I 3.29 82.3 30.7 94 57900 7.73 41.8 15 

092304-TRl 9-J 3.93 103 29.7 93.8 56300 9.47 53.7 15 

092304-TRl 9-K 3.88 76.8 28.9 95 54800 7.86 51.1 15 

092304-TR19-L 3.49 121 31.5 92.7 57400 9.07 64.1 15 

092304-TR19-M (DUP ofH) 3 334 53.2 126 75200 3.02 37.5 15 

092304-TR20-A 3.32 178 27 175 65600 3.91 88.7 15 

092304-TR20-B 2.64 118 21.2 221 62500 3.41 122 15 

092304-TR20-C 2.15 146 41.3 160 70400 0.994 164 15 

092304-TR20-D 2.12 145 28.5 174 66500 3.06 202 15 

Ending 
Depth 
(ft bgs) 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

Date 
Collected 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 
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Sample 
Location 

TR20-E 

TR20-F 

TR20-G 

TR20-H 

TR20-I 

TR20-J 

TR20-K 

TR20-L 

TR20-M 

TR20-N 

TR20-O 

TR20-P 

TR20-Q 

TR20-R 

TR20-S 

TR20-T 

TR20-U 

TR20-V 

TR20-W 

TR20-X 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals ( continued) 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B 8 
Cleanup Level for " 8 ·= i.. Beginning .... 8 Q,l 

Unrestricted = = 0 J:l. "C Depth Q,l .... = " "' i.. i.. :::i. ~ = Land Uses i.. ~ -= 0 0 Q,l (ft bgs) i.. ..... 
~ i:Q u u ... i-.:i N 

(mg/kg) 
6 450 576 267 36,100 17 96 

092304-TR20-E 3.03 189 22.6 227 66200 3.54 267 15 

092304-TR20-F 2.05 169 44 169 73100 2.09 169 15 

092304-TR20-G 2.24 137 31.4 205 71700 2.32 128 15 

092304-TR20-H 1.89 197 30.4 167 65300 ND 307 15 

092304-TR20-I 1.3 163 37.5 165 72100 1.51 217 15 

092304-TR20-J 4.23 250 32.4 150 60500 7.88 59.6 15 

092304-TR20-K 3.19 100 25.5 91.7 52000 8.5 45.9 15 

092304-TR20-L 3.95 73.8 27.4 84.5 52300 8.74 42 15 

092304-TR20-M 3.8 92.2 26.2 87.8 52100 8.26 49.5 15 

092304-TR20-N 4.31 85.7 28.5 88.9 52600 7.71 47.3 15 

092304-TR20-O 4.41 87.8 27.2 85.9 53200 8.6 49.3 15 

092304-TR20-P 3.99 98.2 28.7 89.2 52500 8.25 50.6 15 

092304-TR20-Q 4.3 92.3 29.3 90.2 55500 9.35 49.6 15 

092304-TR20-R 4.67 109 28.6 91.9 55000 8.7 54.6 15 

092304-TR20-S 3.12 152 27.7 89.5 50300 10.1 65.3 15 

092304-TR20-T 4.75 110 27.2 90.2 54100 8.51 49 15 

092304-TR20-U 3.72 122 28.4 93.6 53100 7.64 49 15 

092304-TR20-V 2.99 131 28.3 90.4 54200 8.19 55.1 15 

092304-TR20-W (DUP ofC) 2.02 150 42.8 167 74400 2.02 176 15 

092304-TR20-X (DUP ofM) 3.83 82 27 87 53000 9.06 50.9 15 

Ending 
Depth 
(ft b,gs) 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

15.5 

J5.5 

15.5 

Date 
Collected 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 

09/23/04 
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Sample 
Location 

TR20-Y 

TR21-A 

TR21-B 

TR21-C 

TR21-D 

TR21-E 

TR21-F 

TR21-G 

TR21-H 

TR21-I 

TR22-A 

TR22-B 

TR22-C 

TR22-D 

TR22-E 

TR22-F 

TR22-G 

TR22-H 

TR22-I 

TR22-J 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals ( continued) 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B s = Cleanup Level for CJ s ·a "" Beginning ·a ~ 

Unrestricted ~ .E! e C. = "0 CJ Depth 
"' "" C. Cl! = Land Uses ~ Cl! -= 0 0 ~ (ft bgs) u u "" 

.... 
~ ~ ,.;i N 

(mg/kg) 
6 450 576 267 36,100 17 96 

092304-TR20-Y (DUP ofV) 3.32 147 29.9 87.2 57300 10.7 67.3 15 

092304-TR21-A 3.97 • 259 60.5 170 67100 6.4 98.7 15 

092304-TR21-B 2.78 135 46.3 206 72900 5.14 127 15 

092304-TR21-C 1.99 128 93.1 178 80200 5.27 143 15 

092304-TR21-D 2.4 150 65.5 203 76800 5.09 140 15 

092304-TR21-E 2.33 173 58.4 201 77100 4.19 126 15 

092304-TR21-F 1.7 459 65.2 178 67300 5.68 98.5 15 

092304-TR21-G 2.3 120 30.3 114 60200 9.14 54.2 15 

092304-TR21-H 3.05 115 32 114 61600 10.2 61.9 15 

092304-TR21-I (DUP of A) 3.95 166 30.9 134 61300 16.3 72.3 15 

092304-TR22-A 4.08 117 28.6 104 57900 8.13 55.6 15 

092304-TR22-B 3.58 111 28.4 99.1 57000 7.13 55 15 

092304-TR22-C 3.42 115 29.7 102 57000 8.71 57.4 15 

092304-TR22-D 2.46 106 27 106 56500 8.29 54.2 15 

092304-TR22-E 3.49 98.4 28.8 104 56300 7.33 51.7 15 

092304-TR22-F 3.15 88 28.5 106 57200 8.59 48.1 15 

092304-TR22-G 3.96 97.3 29.2 95.2 57300 9.82 45.4 15 

092304-TR22-H 4.21 103 28.1 88.2 53400 9.83 45.2 15 

092304-TR22-I 4.21 110 25.6 85 52700 8.69 47.6 15 

092304-TR22-J (DUP of H) 3.1 145 25.3 106 54000 15 48.3 15 

Ending Date 
Depth Collected 
(ft ~gs) 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 

15.5 09/23/04 
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Sample 
Location 

FWT-01 

FWT-02 

FWT-03 

FWT-04 

FWT-05 

FWT-06 

FWT-07 

FWT-08 

FWT-09 

FWT-10 

FWT-11 

FWT-12 

FWT-13 

FWTEW-04 

FWTEW-05 

FWTEW-06 

FWTWW-01 

FWTWW-02 

FWTWW-03 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals ( continued) 

SAMPLE ID 
ANALYTICAL RESULTS 

(mg/kg) 

MTCA Method B s 
Cleanup Level for (.I s .s I-< Beginning ..... 8 <l, 

Unrestricted = = 0 C. "C Depth <l, ·i:: I-< C. = (.I 
00 ,:,: = Land Uses I-< = -= 0 0 <l, ... (ft bgs) ~ ~ u u I-< ,..;i N ~ 

(mg/kg) 
6 450 576 267 36,100 17 96 

101804-SS-FWT-01 7.18 114 143 90.8 679 115 121 10 

101804-SS-FWT-02 5.92 454 27.5 190 66500 4.98 59.9 10 

101804-SS-FWT-03 6.74 331 45.1 192 80600 1.92 51.8 10 

101804-SS-FWT-04 6.34 288 31.4 218 70200 2.34 98.8 10 

101804-SS-FWT-05 5.96 369 31.3 195 75000 3.28 115 10 

101804-SS-FWT-06 6.47 238 45.4 194 82900 6.73 117 10 

101804-SS-FWT-07 4.76 514 21.5 268 68400 3.3 186 10 

101804-SS-FWT-08 4.75 349 21.7 230 74500 2.31 123 10 

101804-SS-FWT-09 3.29 189 16.4 222 52400 1.76 145 10 

101804-SS-FWT-10 3.92 260 24.1 162 62300 2.58 164 10 

101804-SS-FWT-11 6.48 289 27.1 209 68600 5.34 156 10 

101804-SS-FWT-12 3.27 278 22.7 167 56500 7.09 89 10 

101804-SS-FWT-13 3.48 203 27.9 160 63000 4.65 129 10 

101804-SS-FWTEW-04 4.89 258 59.7 235 87300 2.79 71.8 9 

101804-SS-FWTEW-05 5.15 283 26.8 179 72900 2.7 102 9 

101804-SS-FWTEW-06 2.6 206 29.2 175 74000 2.91 83.4 9 

101804-SS-FWTWW-O 1 4.59 378 25.2 218 72600 2.17 78 9 

101804-SS-FWTWW-02 5.81 438 25.1 205 64400 3.51 121 9 

101804-SS-FWTWW-03 3.68 182 27.4 214 76100 2.87 104 9 

Ending 
Depth 
(ft ~gs) 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

9 

9 

9 

9 

9 

9 

Date 
Collected 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 

10/18/04 
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Sample 
Location 

LP-01 

LP-02 

LP-03 

LP-04 

LP-05 

LP-06 

LP-07 

LP-08 

LP-09 

LP-10 

LP-11 

LP-12 

LP-13 

LP-14 

Table C-5 Camp Bonneville Landfill 4 Confirmation Sample Results - Metals ( continued) 

SAMPLE ID ANALYTICAL RESULTS 
(mg/kg) 

MTCA Method B 8 = Cleanup Level for ~ 8 ·a '"' Beginning .... ~ = .e Unrestricted ~ 0 ~ = "Cl ~ Depth 
f/l '"' '"' ~ $ ·= Land Uses '"' = -= 0 e (ft bgs) -< ==i u u "'" ..:l N 

(mg/kg) 
6 450 576 267 36,100 17 96 

102704-SS-LP-01 74000 10.2 29.2 6 

102704-SS-LP-02 ND 251 37.9 189 72200 12.2 67.2 6 

102704-SS-LP-03 ND 384 36.1 174 70200 5.72 62.1 6 

102704-SS-LP-04 ND 220 36 131 68600 3.49 130 6 

102704-SS-LP-05 ND 423 29.1 201 63700 7.74 43.4 6 

102704-SS-LP-06 ND 99.8 28.2 65.5 54300 9.68 29.3 6 

102704-SS-LP-07 ND 165 31.6 91 59200 7.33 34.2 7 

102704-SS-LP-08 ND 127 41.2 74.2 56800 7.4 26.9 7 

102804-SS-LP-09 4.44 41.3 150 78700 8.53 37.4 5 

102804-SS-LP-10 4.72 36.2 89.4 73600 8.5 31.4 5 

102804-SS-LP-11 ND 49.7 163 79500 2.39 59.5 5 

102804-SS-LP-12 2.51 26.2 115 52700 12.8 45 5 

102804-SS-LP-13 ND 28.1 137 58200 13.1 39.2 5 

102804-SS-LP-14 3.82 38.1 97.7 74700 9.02 38.1 5 

Ending Date 
Depth Collected 
(ft ~gs) 

6.5 10/27/04 

6.5 10/27/04 

6.5 10/27/04 

6.5 10/27/04 

8.5 10/27/04 

8.5 10/27/04 

·7.5 10/27/04 

7.5 10/27/04 

5.5 10/28/04 

5.5 10/28/04 

5.5 10/28/04 

5.5 10/28/04 

5.5 10/28/04 

5.5 10/28/04 
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Final Interim Removal Action Report 
February 2006 

APPENDIX D - QUALITY CONTROL INSPECTION REPORTS 

Camp Bonneville, W ash.ington 
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WA.5'1'li IIANAGEIENT 

WAST£ MANAGEMENT. INC .... NON HAURDOUS Jf"AS11i: DISPOSAL SOLl.mONS FOR 11/E PACIFIC NOR11IWEST 

Hillsboro Landfill, Inc. 
3205 SE MINTER BRIDGE ROAD BJLLSBORO, OR 97123 

PERMIT # 8011 
PERMIT TO DISPOSE OF NON-JU'lARDOUS MATERIALS 

This penrdt authorizes dilposal of Customer's waste materials in accordance with the Industrial 
Waste & Disposal Services Agreement dated _J iliJ3 ____ . • 

EXPIRES: 11119/04. 

[ GENERATOR: U.S. ARMY/ CAMP BONNEVILLE j 

DESCRIPTION:CONTAMINTED SOIL TONS:41.000 
LJSPECIAL WASTE QSJCS LJCLEAN-UP 

MATERIAL 
LOCATION: YANCOUYEB. WASHlNGTON COUNTY:C'4rk Mt In metro 

21201 NB PLUSS ROAD 

CONTACT: BERNARD DEBINE PHONE: J61J..9#-5SO() 
FAX: 360-944--5799 

[ BILLING:Larn1rdl •m"""' rerRA rBar. INC. I Pt~#: 11ssa-1u, I JOB#: NtA 

We accept 6usi,um chech, casA, WA I Mastueflr.1 or duuge(witll prior approlltll} 

I SHClAL BANDUNG: NIJNB: HAULBll.t 1 

MK ffl I 
IAl'PRCMID: .iQ.., · IWl'llN~ lJATil: 08/19/04 3:11:51 PM 

A COPY OF THIS PERMIT MUST BE SHOWN BY EACH DRIVER 
THERE JS A MJNJMUM CHARGE OJI $56468 FOR EACH LOAD Of SPECIAL WASTE 

WASTE MAN,~GEMENT 
HAZARDOUS WASTE IS STRICTLY PROHIBITED 

ljJOOl/001 





WASTE MANAGEMENT, INC .... NON HAZARDOUS WASTE DISPOSAL SOLUTIONS FOR THE PACIFIC NORTHWEST 

Hillsboro Landfill, Inc. 
3205 SE MINTER BRIDGE ROAD HILLSBORO, OR 97123 

PERMIT # 8473 
PERMIT TO DISPOSE OF NON-HAZARDOUS MATERIALS 

This permit authorizes disposal of Customer's waste materials in accordance with the Industrial 
Waste & Disposal Services Agreement dated _10/03 ___ _ 

EXPIRES: 4/13105 

I GENERATOR: us ARMY/CAMP BONNEVILLE I 
DESCRIPTION:CLEAN-UP W4STE TONS:2 

LJSPECIAL WASTE ucs igjCLEAN-UP 
MATERIAL 

LOCATION: VANCOUVER, WASHINGTON COUNTY:Clark not in metro 
23201 NE PLUSS ROAD 

CONTACT:STEVEPEARSON PHONE: 503~582-1951 
FAX: 503-582-9662 

BILLL"lliG!Landfill account TETRA TECH PO#: NIA JOB#: NIA 

We accept business checks, cash, VISA I Mastercard or charge(with prior approval) 

SPECIAL HAJ'<fDLING : NONE: 
HAVLER: CLEARWATF;R 

MK TT TyT 

APPROVED, ~ Joan Bartz DATE: 01/13/05 12:52:14 PM 

A COPY OF THIS PERMIT 1.lfUST BE SHOWN BY EACH DRIVER 
THERE IS A MINIMUM CHARGE OF $50-$60 FOR EACH LOAD OF SPECIAL WASTE 

WASTE MANAGEMENT 
HAZARDOUS WASTE IS STRICTLY PROHIBITED 





-SERVICES-.. 

EARWATER 
ENVIRONMENTAL 

SERVICES INC. 
-LICENSES­

Oregon General Contractor 
Washington General Contractor 

N0.436 11001 

Container Services & Generator Waste Management 
Hazardous and lndustriai Waste Sile Remediation 
TankSefVk:es 
Mieroetectronie industrial Services 
24-Hour Emergency Response: Services 

california General Engineering Contractor 
Montana Contractor Registration 

tndustriat & Spedatty (Decontamination & Demolition) 
Oragon UST Decommissioning Lk:enSe 
Oregon Soi1 Matrix License 

FAX COVER SHEET 
Name: Bernard Pues Includine Cover Sheet 2 
Company: Tetra Ttffl Hard Copy to Follow 
Fax Number: 360...944-5799 Copy To: 
Phone Number: Copy To: 
Date and Time Sent 1/13/05 Copy To: 
Sender: Lisa Copy To: 

Waste Management has approved the pennit for Hillsboro. Steve will need this when he 
gets to your site. If you have any questions, please call me at (503) 582-195 L 

Thanks, 
Lisa 

lfyou encounter problems with recei~ this fax. please call 503/582·1951 

NOTE'. ~ contained in this trlnsmiss.ion is considered confidential and fur the exclusive use of the addressee. Shwid this 
transmission be mad~ delivered to the wrong pany, plea.,e comact CE.SI immediately at the number listed beiow. 

30240 SW Parkway Ave. Suite l 
W'dsoovi11e, ~ 97f170 

Phone (503) 582-1951 
Fax (503) 582~9662 

Wcbsi~ www.cJe.ar,.>,111erenv.CQm 





o ---o- o~o 
ATTENTION StUPPl:RS! 

l~44'.:it99 

0 0 0 0 0 
FRSQHT CHARGES A.RE PREPAID ON THIS BILL OF LADING UNLESS MARKED COU-ECT . 

... ·•--.. ---.,.~ ........ ,.,,....~ ...... , ... - .. - ... ,. ' -......&... ' •• ' 

STRAIGHT BILL OF LADING 
OMUHAL-HOT MEGOTWN.E 

!-0.434 0004 

0 

Qmt'11fl1;:ft; bJ1, 11uia1 ~ Tr£. 
Carrier No. ---------

Oate . 1/13/i;§ -.. 
Ot\-~ .. _.,..,...,... .... ~,..... ....... .......,. ... "_.._.___.... ........ ,. 
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TO: ~ u,s. At!!V I Gm? Bnst.llle 
yeste ~%'1!: - HiJI.st:a:o ta'dfill ~ tlin!!t ZWl N,E. PJJ.m B:m .. - " 

St.met p.§S.E.Mirm:-~a»:1 ~-- ~ Slat& ?A Z'ipCOQG 
~-
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WAStE 11•IUIOl.llllfJVt 

Cautf:lla~tllllbon),~GraNin,Roiaa,Cflplal.~ 

~~Offflt1 

WASTE PROFILE SHEET 
TERMS & co·NDITIONS 

C{V. □ Ho ---·------~--....... ~------..... ---

Pl'allleNumblr:...._ ___ _ 

~-OM--...;.-----

~MdtftdUm~ 
ov.. IXNo 

1. -~~mh'llllffll 2. SICOd::. __________ _ 

3. --~ zg)1 ?£ .P.lJ.a1;; R:.al ... staa,. VlnX.U.e:' 

s. Sll88'iite: m. 7.~0ode:--::.~=;;;;...-- s. ·~-ts _________ _ 
8. ~USEPManHllli', ______ _ I. SlaPmm:-~ ~ 
1Q. ~Nallllt ~~ ~ ~~ ( 503)®::1951 

"- : . . 

·5. ~-•~-~ b., ~ &~M.lhJCt_t:m:x _______ _ 

r. ~auar.,~&\kil.): _ 1 - a'.? tal. • . w ii.lob ovw □~----
s.. DelMy~·-----1_,_[1...,.3/ft?......._..;_• ____ _ 

a ~PlolaM~~·--------------------
10. JcHli•U!.,.Dlpt.~Tni11spc11f1Jti:a1(USOOT)~Mallnat? 

OYes • y,.l\to (IIM._..W.'IUl&f~ 

12. HlrtadO.IW.t. _________ '--

11.. ~~------....... -

•... ~~~·---------
0 c:twdt·•~~-~ 1nc1c.-.. .....,..o1lilltllllChwdPlli!C.---. 

• • • i' • • •· 
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Gltnaia~ OYte ONo ~Was!e0eel$icn: D~ CJ~ 
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"'-'-''"""WM I er( c1w I r<:WNl'tN I HL xrN l ct: ➔ 13609445799 

-SERVICES-

EARWATER 
ENVIRONMENTAL 

SERVICES INC. 
-LICENSES­

oregon General Contractor 
Washington General Contractor 

N0.434 1}001 

Container Services & Generator waste Management 
Hazardous and Industrial Waste Site Remediation 
Tank Services 
Microelectronic lndustriat Services 
24--Hour Emergency Response Services 

Califomia General Engineering Contractor 
Montana Contractor RegistratiOn 

Industrial & Specia.'ty (Decontamination & Demolition) 
Oregon UST OeoommissiOning License 
Oregon Soil Matrix Lieense 

FAX COVER SHEET 
Name: Bernard Dobine Pwres Including Cover Sheet 4 
Company: Tetra Tech Hard Copy to Follow 
Fax Number: 360..944~5799 Copy To: 

Phone Number: Copy To: 
Date and Time Sent: 1/13/05 Copy To: 
Sender; Steve Pearson Copy To: 

Bernard· 

Copy of straight bill of lading and pemtlt for Hillsboro for your review and signature. 
Please sign the Generator authorized signature on page 2 and forward to Kristin Castner at 
Waste Management at (503)493 .. 7822. Call me with any questions on my cell at (503) 969-
5234. 

I will see you soon. 

Steve 

If you encounter problems with receiving th.is fax, please call 503/582-1951 

NOTE: .Inform.rt.ion contained in this transmission is oonside-red oonfidemial and for the eite1usive use of the addressee, Should this 
transmis$i.on be inadvertently delivered to the wrong ps.rty, please oont.act CESI immediately at the number list«! below. 

'.l(T}AO SW htkway Ave, Suite 3 
Wilsonvjtle, OrE130n Y'/070 

Phone(503) 582-1951 
Fu (503) 582~9662 

Website www.clearwtterU1.V.com 





Non-Hazardous MEC Waste Inert/Demilitarization CertificationNerification Manifest 

i 
E 
E 
G> 

1. Generators Name and Mailing Address 

5. Trarn;porter 1 Name and Mailing Address 

Mt 

7. Recyder Name and Mailing Address 

Jfld·M$(1}t'J' ~ I, 
a. Security Seal# 9. Gross Wt (Lbs) 

J/0 N f.. 1)1 , l)1rt) 

~ INERT CERTIFICATION 

14. Material 

1.a Generaklf's PllOne # 

< ?"°tf - as,z. 
2.a Project Phone# 

( ~o J 'Jt/1/·SSoo 
3.a MECConlractofPhone# 

< 8'65>Z.Zo - '171 I 
4.a Cerlffier Phone# 
( ) 

5.a Transporter 1 Phone# 

<!i>J l ;tt,7 'fllJ I 
6.a Transpooer 2 Phone# 
{ ) 

15. Quantity 16. Unit (Wt., Vol) 

I 81N 

0 ThiS certifies and verifies lllat the AEDA residue, Range Residue and/or Exploslve Contaminated property listed has been 100 percent property Inspected and to i the beSt of our knowledge and belief, are inert and/or free of explosive related materials. 
17. TtFW Senior UXO Supervisor Certllicalion 

~ Signature u e = 8 
bl 
:s 

18. Government Assigned Verification 
Signature 

Printed/Typed Name 

Address Date 

Phone 

19. Transpoltllr 1 Acknowledgement of Receipt of Materials {Receiving sigflalufe verifies 1hat comaner was received will\ sea! inlacl) 

terlals {Signawra verifies that container was received will\ seal inla:t and allllents were kB.led to TllilSportef 1} 

Pooled/Typed Name 

22. Discrepancy Indication Space 
Signature Address Date 

Printed/Typed Name Ptlone 





Non-Hazardous MEC Waste ffiert/Dernilitarization CertificationNerification Manifest 
Continued 

23. Recycler Acknowledgement of Receipt of Materials (RecaMog slgnalllre ~ 111st contalml!a wer& racelvao W!lll seal lntact) 

OEMtUTARIZATION CONFIRMATION 
:,;> This certmes and verifies that ead1 i!em or items contained have been demilitarized to fue minimum requirements of 000 4160-M-1, Defense Department 
i Demilitarization Trade Security Coo!ro1 Manual. 

LL 24. Recycler 

J ~,...,....~~~L.:::z~~:t--------+~~~tt;;.=~~~~=:,irtt.~~~~~~~~~w 
/IJ 

25. TtfW Senior UXO Supeivisor Certlftcatlon 
Signature Signature 

Printed/Typed Name Printed/Typed Name 

26. Government Assigned Verification 
Signature Signature Signature 

Printed/Typed Name Printed/Typed Name Printed/Typed Name 

27. Final Disposition (Write in form of final disposilion; recycteldemil. etc.} 





Non-Hazardous· Qec Waste Inert/Demilitarization Certification/Verification Manifest 
1. Genera!o(s Name and Mailing Address 1.a Gefleralo(s Phone# 

r J. S .A-1<-111v ~9S,11~'!;\l}U,(., zJ;Jo/ NfrPt.usstJtJ~JJ££ ,wt\ (~ )f/Jf 0'12. 
2. Project Location 

1-1tJJ1>;1u v/ bl NJ ,;tslJ 1 
2.a Project Phone# 

C ~ (> SOJJN~\11 t( t , tJ.1 A- <JCo > f'{q, S'Soo 
3. MEC Contractor Name and MaHing Address 3.a MEC Contracior Phone# 

1 1'£ TI?,:, Ile# 4W-, ... u .. p,:- -:~lk .Su,~ -#f Lm 01\-:k $1_1\LJ' TN ~ ?;l;i'o <11.S }Z.Zo -'/ ?Al 
i 4. Govemment Ass9ned Vetification Name and Malling Address 4.a Certifief Phone# 

<?> ( ) 

f~, 
I 
.. ' 

; 

t 

\ 
-~: 

5. Transporter 1 Name and Mailing Addiess 5.a Transporter 1 Phone# 

m £-dbl m2-ntt r i) w 5&11 /Jt. ({.;U.Jy;tS,1', Btvt I 'Poe.,u4,-,o. ". '17.ltr 

6a, l ~&7 ·-w,-, I 
6. Transporter 2 Name and Mailing Address 6.a Transporter 2 Phone# 

( } 

7. Recycler Name and Mailing Address 7.a Recycler Phone# 

~ uo.... - ..;- ... -::: Al.l-t' s111 AJe A - ...... &Vt> ~ .4 ....... ,. - IJll t17.)Jf 6'"o, ):¥17~~/ 
8. Security Seal # 

. 
9. Gross Wt. {Lbs) 10. Tare wt {Lbs) 11. Net Wt (Lbs) " 112. Weight Ticket# 

j../ o JI' e 'tt!J.o-0'1'> 

i! 13. Description 14. Material 15. Quantity 16. Unit {Wt, Vol) 
, . 

~At, n,f"'1(. (J>,,-,U,lfj~,1#/J) 
r 

! ft-.20 811.J l 8)N 8~0 1 

. 
1: 
I 
i g INERT CERTIFICATION 
(,!) This certifies and verifies lhat !he AEOA resldue, Range Residue and/or Explosive Contaminated property listed has been 100 peroent properly inspected and to 

i !he best of our knowledge and belief, are inert and/or free of explosive related materials. 

e 17. TtFW s.,enior UXO Supervisor Certification 

i S~na7/L/.,/V- Address Date 
ld/t)()J! 19.Ssr St..J1'/G .J!,o 10/1'1/tT'f I! g P~yped Kame 
lfo~ AJA 9f(tJJ/ 1~fg, .. a11y o IU~T" 5n-vr 0 

fd 18. Government As.signed Verlffcatlon 

== Signature Address Date 

Printed/Typed Name Phone 

19. Transporter 1 Acknowledgement of Receipt of Materials (ReceMng signatuie verifies !hat container was received wl1h seal inlacl) 

:11!.A: A--?-
.,,. F-.... Address Date 

/ohct!tJtt ~ r,111,.1u .. ,1.1JK814 &t.v.4 
r?llnted/Typed Name Phone ' 
..,,,-,,,.,e,t/ LA?f"N ,./,,q/.;' L-- l'1>~ft.AliO, oR 11~,s ~50~)~7~8g6'/ 
20. TtFWAc : of Receipt of Materials (Signawra verifies that cootalner was received wl1h seal Intact and contents were !osd8d ID Transponer 1) 

S¥JMblrej j{fi L1/j Address 
Date / / 

e /.J1nnE /95;rr 'Sv1'Jf 2~0 /0 /tJ oq 
Pt!ncName: - Phone , 

i tbft. "'S-"0u1" 
!? ~_i-';,J,I 

~.NII 130//· /~Jt'J) Qf'R·Cl~tl , KJI ,1,: 

21. Transporter 2 A~nt of Receipt of Material$ (Receiving signature verifies ltlat~ were receMld wl1h seals in~ 
C: 

Stlnalllfe Address Date I! .... 
Printed/Typed Name Phone 

22. Discrepancy lndieation Space 
Signawre Address Date 

Printed/Typed Name Phone 





Non-Hazardous MEC Waste. - rt/Demilitarization Certific~tionJVerification Manifest 
Continu 

23. Recycler AcknoW(ecfgement of R~ of Materials (ReeeMng S1gna11.11e veJl!l8S ttlat COllUllnefS wn ~ wttll "81 !lUac!i 

D ARIZATIOff CONFIRMATION 
This cet1ilies and velllies !hat each Hem or Items contained have been demilitarized to the minimum requirements of 000 416().M..1, Defense Depatlment 
Oemllilari7.atJ Trade Secu • Control Manual. 

Printed/Typed Name 

Signature Signatum 

Printed/Typed Name Prinled/iyped Name 

Signature Signature 

Printed/Typed Name Printed/Typed Name Prinfed/Typed Name 

'l:I. Final Disposition {Write In fum; offlnal-Oisposltion; recycleldemil, etc.) 





Quality Control Surveillance Report ., 

Activity 

0 Anomaly Reacqulsitioo D Geophysical Data Col!eciion g:Offlnance Avoidance 0 Scrap Processing 
0 Brush Cutting/Clearing □ Geophysical Data Processing Ordnance Escort @.Surlace Clearance 
D Data Management 0 Intrusive Investigation 0 Project Management 'O Transect Aciivity 
D Demolitioo/Dlsposal 0 Land Survey □ Otttar: 

Inspection Phase 

□ Preparatory [}t"lnitial D Follow up 

References (WOik Plan Section, Specification Secilon, SOP Number, etc.} 

//,-v_:::,j-? 'f /) .. ,,.,, l (.J /1 Ir ~-;,i) //l',:'4.. I w,· I' k 1,/4..1 ',v . 
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